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SECTION 02 41 19 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Demolition and removal of selected portions of building or structure.

B. Related Requirements:

1. Section 01 10 00 "Summary" for restrictions on use of the premises, Owner-occupancy 
requirements, and phasing requirements.

2. Section 01 73 00 "Execution" for cutting and patching procedures.

1.2 DEFINITIONS

A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be 
salvaged or reinstalled.

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver 
to Owner ready for reuse.

C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare 
for reuse, and reinstall where indicated.

D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to 
be salvaged or reinstalled.

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and 
equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged 
or reinstalled.

1.3 MATERIALS OWNERSHIP

A. Unless otherwise indicated, demolition waste becomes property of Contractor.

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their 
contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be 
uncovered during demolition remain the property of Owner.

1. Carefully salvage in a manner to prevent damage and promptly return to Owner.
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1.4 PREINSTALLATION MEETINGS

A. Predemolition Conference: Conduct conference at Project site.

1. Inspect and discuss condition of construction to be selectively demolished.
2. Review structural load limitations of existing structure.
3. Review and finalize selective demolition schedule and verify availability of materials, demolition 

personnel, equipment, and facilities needed to make progress and avoid delays.
4. Review requirements of work performed by other trades that rely on substrates exposed by 

selective demolition operations.
5. Review areas where existing construction is to remain and requires protection.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For refrigerant recovery technician.

B. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed 
for protecting individuals and property. Indicate proposed locations and construction of barriers.

C. Schedule of Selective Demolition Activities: Indicate the following:

1. Detailed sequence of selective demolition and removal work, with starting and ending dates for 
each activity. Ensure Owner's on-site operations are uninterrupted.

2. Interruption of utility services. Indicate how long utility services will be interrupted.
3. Coordination for shutoff, capping, and continuation of utility services.

D. Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish 
surfaces, that might be misconstrued as damage caused by salvage and demolition operations. Comply 
with Section 01 32 33 "Photographic Documentation." Submit before Work begins.

E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for recovering 
refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed 
according to EPA regulations. Include name and address of technician and date refrigerant was recovered.

F. Warranties: Documentation indicating that existing warranties are still in effect after completion of 
selective demolition.

1.6 CLOSEOUT SUBMITTALS

A. Inventory: Submit a list of items that have been removed and salvaged.
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1.7 QUALITY ASSURANCE

A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification program.

1.8 FIELD CONDITIONS

A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as 
practical.

B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with 
selective demolition.

C. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.

1. Hazardous materials will be removed by Owner before start of the Work.
2. If suspected hazardous materials are encountered, do not disturb; immediately notify Architect and 

Owner. Hazardous materials will be removed by Owner under a separate contract.

D. Storage or sale of removed items or materials on-site is not permitted.

E. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage 
during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

1.9 WARRANTY

A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during 
selective demolition, by methods and with materials and using approved contractors so as not to void 
existing warranties. Notify warrantor before proceeding. 

B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that existing 
system has been inspected and warranty remains in effect. Submit documentation at Project closeout.

1.10 COORDINATION

A. Arrange selective demolition schedule so as not to interfere with Owner's operations.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective 
demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.

B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that utilities have been disconnected and capped before starting selective demolition operations.

B. Review Project Record Documents of existing construction or other existing condition and hazardous 
material information provided by Owner. Owner does not guarantee that existing conditions are same as 
those indicated in Project Record Documents.

C. Engage a professional engineer to perform an engineering survey of condition of building to determine 
whether removing any element might result in structural deficiency or unplanned collapse of any portion 
of structure or adjacent structures during selective building demolition operations.

1. Perform surveys as the Work progresses to detect hazards resulting from selective demolition 
activities.

D. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs or video.

1. Inventory and record the condition of items to be removed and salvaged.
2. Before selective demolition or removal of existing building elements that will be reproduced or 

duplicated in final Work, make permanent record of measurements, materials, and construction 
details required to make exact reproduction.

3.2 PREPARATION

A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according to 
40 CFR 82 and regulations of authorities having jurisdiction.

3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them 
against damage.
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B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and 
seal or cap off utility services and mechanical/electrical systems serving areas to be selectively 
demolished.

1. Owner will arrange to shut off indicated services/systems when requested by Contractor.
2. Arrange to shut off utilities with utility companies.
3. If services/systems are required to be removed, relocated, or abandoned, provide temporary 

services/systems that bypass area of selective demolition and that maintain continuity of 
services/systems to other parts of building.

4. Disconnect, demolish, and remove fire-suppression systems, plumbing, and HVAC systems, 
equipment, and components indicated on Drawings to be removed.

a. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug 
remaining piping with same or compatible piping material.

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or 
compatible piping material and leave in place.

c. Equipment to Be Removed: Disconnect and cap services and remove equipment.
d. Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, 

and store equipment; when appropriate, reinstall, reconnect, and make equipment 
operational.

e. Equipment to Be Removed and Salvaged: Disconnect and cap services and remove 
equipment and deliver to Owner.

f. Ducts to Be Removed: Remove portion of ducts indicated to be removed and plug 
remaining ducts with same or compatible ductwork material.

g. Ducts to Be Abandoned in Place: Cap or plug ducts with same or compatible ductwork 
material and leave in place.

3.4 PROTECTION

A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to 
people and damage to adjacent buildings and facilities to remain.

1. Provide protection to ensure safe passage of people around selective demolition area and to and 
from occupied portions of building.

2. Provide temporary weather protection, during interval between selective demolition of existing 
construction on exterior surfaces and new construction, to prevent water leakage and damage to 
structure and interior areas.

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are exposed 
during selective demolition operations.

4. Cover and protect furniture, furnishings, and equipment that have not been removed.
5. Comply with requirements for temporary enclosures, dust control, heating, and cooling specified in 

Section 01 50 00 "Temporary Facilities and Controls."

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to 
preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, 
and to prevent unexpected or uncontrolled movement or collapse of construction being demolished.

1. Strengthen or add new supports when required during progress of selective demolition.
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C. Remove temporary barricades and protections where hazards no longer exist.

3.5 SELECTIVE DEMOLITION, GENERAL

A. General: Demolish and remove existing construction only to the extent required by new construction and 
as indicated. Use methods required to complete the Work within limitations of governing regulations and 
as follows:

1. Proceed with selective demolition systematically, from higher to lower level. Complete selective 
demolition operations above each floor or tier before disturbing supporting members on the next 
lower level.

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting methods 
least likely to damage construction to remain or adjoining construction. Use hand tools or small 
power tools designed for sawing or grinding, not hammering and chopping. Temporarily cover 
openings to remain.

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing 
finished surfaces.

4. Do not use cutting torches until work area is cleared of flammable materials. At concealed spaces, 
such as duct and pipe interiors, verify condition and contents of hidden space before starting flame-
cutting operations. Maintain portable fire-suppression devices during flame-cutting operations.

5. Maintain fire watch during and for at least two hours after flame-cutting operations.
6. Maintain adequate ventilation when using cutting torches.
7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly 

dispose of off-site.
8. Remove structural framing members and lower to ground by method suitable to avoid free fall and 

to prevent ground impact or dust generation.
9. Locate selective demolition equipment and remove debris and materials so as not to impose 

excessive loads on supporting walls, floors, or framing.
10. Dispose of demolished items and materials promptly. Comply with requirements in 

Section 01 74 19 "Construction Waste Management and Disposal."

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to 
ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used 
facilities.

C. Removed and Salvaged Items:

1. Clean salvaged items.
2. Pack or crate items after cleaning. Identify contents of containers.
3. Store items in a secure area until delivery to Owner.
4. Transport items to Owner's storage area designated by Owner, on campus.
5. Protect items from damage during transport and storage.

D. Removed and Relocated Items:

1. Clean and repair items to functional condition adequate for intended reuse.
2. Pack or crate items after cleaning and repairing. Identify contents of containers.
3. Protect items from damage during transport and storage.
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4. Reinstall items in locations indicated. Comply with installation requirements for new materials and 
equipment. Provide connections, supports, and miscellaneous materials necessary to make item 
functional for use indicated.

E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during 
selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage 
location during selective demolition and cleaned and reinstalled in their original locations after selective 
demolition operations are complete.

3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 3/4 inch 
(19 mm) at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of 
areas being demolished, cut reinforcement, and then remove remainder of concrete. Neatly trim openings 
to dimensions indicated.

B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain and at 
regular intervals using power-driven saw, and then remove concrete between saw cuts.

C. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-
driven saw, and then remove masonry between saw cuts.

D. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.

3.7 DISPOSAL OF DEMOLISHED MATERIALS

A. Remove demolition waste materials from Project site and recycle or dispose of them according to 
Section 01 74 19 "Construction Waste Management and Disposal."

1. Do not allow demolished materials to accumulate on-site.
2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and areas.
3. Remove debris from elevated portions of building by chute, hoist, or other device that will convey 

debris to grade level in a controlled descent.
4. Comply with requirements specified in Section 01 74 19 "Construction Waste Management and 

Disposal."

B. Burning: Do not burn demolished materials.

3.8 CLEANING

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition 
operations. Return adjacent areas to condition existing before selective demolition operations began.
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3.9 SELECTIVE DEMOLITION SCHEDULE

A. See Existing Conditions and Demolition Plan, C101

END OF SECTION 02 41 19
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Cast-in-place concrete, including concrete materials, mixture design, placement procedures, and 
finishes.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Design Mixtures: For each concrete mixture.

1.4 QUALITY ASSURANCE

A. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C94/C94M requirements for production facilities and 
equipment.

B. Field Quality Control Testing Agency Qualifications: An independent agency, qualified in accordance 
with ASTM C1077 and ASTM E329 for testing indicated.

1. Personnel conducting field tests shall be qualified as an ACI Concrete Field Testing Technician, 
Grade 1, in accordance with ACI CPP 610.1 or an equivalent certification program.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Comply with ASTM C94/C94M and ACI 301 (ACI 301M).

1.6 FIELD CONDITIONS

A. Cold-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 306.1 and as follows.
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1. Protect concrete work from physical damage or reduced strength that could be caused by frost, 
freezing actions, or low temperatures.

2. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) for three 
successive days, maintain delivered concrete mixture temperature within the temperature range 
required by ACI 301 (ACI 301M).

3. Do not use frozen materials or materials containing ice or snow.
4. Do not place concrete in contact with surfaces less than 35 deg F (1.7 deg C), other than 

reinforcing steel.
5. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 

accelerators unless otherwise specified and approved in mixture designs.

B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M), and as 
follows:

1. Maintain concrete temperature at time of discharge to not exceed 95 deg F (35 deg C).
2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade 

uniformly moist without standing water, soft spots, or dry areas.

PART 2 - PRODUCTS

2.1 CONCRETE, GENERAL

A. ACI Publications: Comply with ACI 301 (ACI 301M)unless modified by requirements in the Contract 
Documents.

2.2 CONCRETE MATERIALS

A. Source Limitations:

1. Obtain all concrete mixtures from a single ready-mixed concrete manufacturer for entire Project.
2. Obtain each type or class of cementitious material of the same brand from the same manufacturer's 

plant.
3. Obtain aggregate from single source.
4. Obtain each type of admixture from single source from single manufacturer.

B. Cementitious Materials:

1. Portland Cement: ASTM C150/C150M, Type I.
2. Fly Ash: ASTM C618, Class C or F , not exceeding 20% for concrete placed and cured above 50 

degress F.
3. Blended Hydraulic Cement: ASTM C595/C595M, Type IP, portland-pozzolan or Type IL, 

portland-limestone cement.

C. Normal-Weight Aggregate: ASTM C 33/C 33M, 1-1/2-inch (38-mm) nominal maximum aggregate size.
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D. Lightweight Aggregate: ASTM C 330/C 330M, 1-inch (25-mm) nominal maximum aggregate size.

E. Air-Entraining Admixture: ASTM C 260/C 260M.

F. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do not 
contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use 
calcium chloride or admixtures containing calcium chloride.

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
2. Retarding Admixture: ASTM C 494/C 494M, Type B.
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

G. Water: ASTM C 94/C 94M.

2.3 RELATED MATERIALS

A. Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) thick; or plastic 
sheet, ASTM E 1745, Class C.

B. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or self-
expanding cork.

2.4 CURING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for application to fresh 
concrete.

B. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth or cotton mats.

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

D. Water: Potable.

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.

F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, Class A.

1. Products shall comply with the requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." Formaldehyde emissions shall not exceed 16.5 
mcg/cu. m or 13.5 ppb, whichever is less.



BASEBALL FIELD RELOCATION DTCC OWENS CAMPUS
JANUARY 31, 2025 GEORGETOWN, DELAWARE

CONTRACT NO. C94224099A

CAST-IN-PLACE CONCRETE BECKER MORGAN GROUP, INC.
03 30 00 - 4 2022307.01

2.5 REPAIR MATERIALS

A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in 
thicknesses from 1/8 inch (3 mm) and that can be feathered at edges to match adjacent floor elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic cement, 
as defined in ASTM C219.

2. Primer: Product of underlayment manufacturer recommended for substrate, conditions, and 
application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3 to 6 mm) or coarse sand, as 
recommended by underlayment manufacturer.

4. Compressive Strength: Not less than 4100 psi (29 MPa) at 28 days when tested in accordance with 
ASTM C109/C109M.

B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in 
thicknesses from 1/4 inch (6 mm) and that can be filled in over a scarified surface to match adjacent floor 
elevations.

1. Cement Binder: ASTM C150/C150M portland cement or hydraulic or blended hydraulic cement, 
as defined in ASTM C219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and application.
3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch (3.2 to 6 mm) or coarse sand as 

recommended by topping manufacturer.
4. Compressive Strength: Not less than 5000 psi (34.5 MPa) at 28 days when tested in accordance 

with ASTM C109/C109M.

2.6 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory 
trial mixture or field test data, or both, in accordance with ACI 301 (ACI 301M).

1. Use a qualified testing agency for preparing and reporting proposed mixture designs, based on 
laboratory trial mixtures.

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland 
cement in concrete as follows:

1. Fly Ash or Other Pozzolans: 25 percent by mass.
2. Slag Cement: 50 percent by mass.

2.7 CONCRETE MIXTURES

A. Comply with ACI 301 (ACI 301M).

B. Normal-Weight Concrete:
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1. Minimum Compressive Strength:  4000 psi (27.6 MPa) at 28 days.
2. Maximum W/C Ratio:  0.45.
3. Cementitious Materials: Use fly ash, pozzolan, slag cement, and silica fume as needed to reduce 

the total amount of portland cement, which would otherwise be used, by not less than 40 percent.
4. Slump Limit:  8 inches (200 mm) for concrete with verified slump of 2 to 4 inches (50 to 100 mm) 

before adding high-range water-reducing admixture or plasticizing admixture, plus or minus 1 
inch (25 mm).

5. Air Content: Maintain within range permitted by ACI 301 (ACI 301M). Do not allow air content 
of trowel-finished floor slabs to exceed 3 percent.

C. Structural Lightweight Concrete Mix: ASTM C 330/C 330M, proportioned to produce concrete with a 
minimum compressive strength of 3000 psi (20.7 MPa) at 28 days and a calculated equilibrium unit 
weight of 110 lb/cu. ft. (1762 kg/cu. m) plus or minus 3 lb/cu. ft. (48.1 kg/cu. m), as determined by 
ASTM C 567/C 567M. Concrete slump at point of placement shall be the minimum necessary for 
efficient mixing, placing, and finishing.

1. Limit slump to 5 inches (125 mm) for troweled slabs and 4 inches (100 mm) for other slabs.

2.8 CONCRETE MIXING

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and 
furnish batch ticket information.

1. When air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 
minutes.

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.

1. For mixer capacity of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but 
not more than 5 minutes after ingredients are in mixer, before any part of batch is released.

2. For mixer capacity larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each 
additional 1 cu. yd. (0.76 cu. m).

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mix type, mix time, quantity, and amount of water added. 
Record approximate location of final deposit in structure.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:
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1. Before placing concrete, verify that installation of concrete forms, accessories, and reinforcement, 
and embedded items is complete and that required inspections have been performed.

2. Do not proceed until unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable to testing 
agency, including the following:

1. Daily access to the Work.
2. Incidental labor and facilities necessary to facilitate tests and inspections.
3. Secure space for storage, initial curing, and field curing of test samples, including source of water 

and continuous electrical power at Project site during site curing period for test samples.
4. Security and protection for test samples and for testing and inspection equipment at Project site.

3.3 INSTALLATION OF EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining Work that is 
attached to or supported by cast-in-place concrete.

1. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded.

2. Install anchor rods, accurately located, to elevations required and complying with tolerances in 
Section 7.5 of ANSI/AISC 303.

3. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of 
concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other 
conditions.

3.4 INSTALLATION OF VAPOR RETARDER

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with ASTM E1643 
and manufacturer's written instructions.

1. Install vapor retarder with longest dimension parallel with direction of concrete pour.
2. Face laps away from exposed direction of concrete pour.
3. Lap vapor retarder over footings and grade beams not less than 6 inches (150 mm), sealing vapor 

retarder to concrete.
4. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape.
5. Seal penetrations in accordance with vapor retarder manufacturer's instructions.
6. Protect vapor retarder during placement of reinforcement and concrete.

a. Repair damaged areas by patching with vapor retarder material, overlapping damages area 
by 6 inches (150 mm) on all sides, and sealing to vapor retarder.
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3.5 JOINTS

A. Construct joints true to line, with faces perpendicular to surface plane of concrete.

B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.

1. Install so strength and appearance of concrete are not impaired, at locations indicated on Drawings 
or as approved by Architect.

2. Place joints perpendicular to main reinforcement.

a. Continue reinforcement across construction joints unless otherwise indicated.
b. Do not continue reinforcement through sides of strip placements of floors and slabs.

C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into areas as 
indicated. Construct control joints for a depth equal to at least one-fourth of concrete thickness as 
follows:

1. Grooved Joints: Form control joints after initial floating by grooving and finishing each edge of 
joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of control joints after applying surface 
finishes. Eliminate groover tool marks on concrete surfaces.

D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab junctions 
with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as 
indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete 
surface unless otherwise indicated on Drawings.

2. Terminate full-width joint-filler strips not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) 
below finished concrete surface, where joint sealants, specified in Section 07 92 00 "Joint 
Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, 
lace or clip sections together.

3.6 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and vapor 
retarder is complete and that required inspections are completed.

1. Immediately prior to concrete placement, inspect vapor retarder for damage and deficient 
installation, and repair defective areas.

2. Provide continuous inspection of vapor retarder during concrete placement and make necessary 
repairs to damaged areas as Work progresses.

B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete 
placement.
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C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by 
Architect in writing, but not to exceed the amount indicated on the concrete delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

D. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of 
ACI 301 (ACI 301M), but not to exceed the amount indicated on the concrete delivery ticket.

1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete 
is placed on concrete that has hardened enough to cause seams or planes of weakness.

1. If a section cannot be placed continuously, provide construction joints as indicated.
2. Deposit concrete to avoid segregation.
3. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a 

manner to avoid inclined construction joints.
4. Consolidate placed concrete with mechanical vibrating equipment in accordance with ACI 301 

(ACI 301M).

a. Do not use vibrators to transport concrete inside forms.
b. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate 

placed layer and at least 6 inches (150 mm) into preceding layer.
c. Do not insert vibrators into lower layers of concrete that have begun to lose plasticity.
d. At each insertion, limit duration of vibration to time necessary to consolidate concrete, and 

complete embedment of reinforcement and other embedded items without causing mixture 
constituents to segregate.

F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of 
construction joints, until placement of a panel or section is complete.

1. Do not place concrete floors and slabs in a checkerboard sequence.
2. Consolidate concrete during placement operations, so concrete is thoroughly worked around 

reinforcement and other embedded items and into corners.
3. Maintain reinforcement in position on chairs during concrete placement.
4. Screed slab surfaces with a straightedge and strike off to correct elevations.
5. Level concrete, cut high areas, and fill low areas.
6. Slope surfaces uniformly to drains where required.
7. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface 

plane, before excess bleedwater appears on the surface.
8. Do not further disturb slab surfaces before starting finishing operations.
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3.7 FINISHING FLOORS AND SLABS

A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for 
concrete surfaces. Do not wet concrete surfaces.

B. Trowel Finish:

1. After applying float finish, apply first troweling and consolidate concrete by hand or power-driven 
trowel.

2. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in 
texture and appearance.

3. Grind smooth any surface defects that would telegraph through applied coatings or floor 
coverings.

4. Do not add water to concrete surface.
5. Do not apply hard-troweled finish to concrete, which has a total air content greater than 3 percent.
6. Apply a trowel finish to surfaces exposed to view.
7. Finish surfaces to the following tolerances, in accordance with ASTM E1155 (ASTM E1155M), 

for a randomly trafficked floor surface:

a. Slabs on Ground:

1) Finish and measure surface so gap at any point between concrete surface and an 
unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high 
spots and placed anywhere on the surface does not exceed 1/8 inch (3 mm) and also 
no more than 1/16 inch (1.6 mm) in 2 feet (610 mm).

3.8 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS

A. Filling In:

1. Fill in holes and openings left in concrete structures after Work of other trades is in place unless 
otherwise indicated.

2. Mix, place, and cure concrete, as specified, to blend with in-place construction.
3. Provide other miscellaneous concrete filling indicated or required to complete the Work.

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by 
steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly 
rounded.

3.9 CONCRETE CURING

A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

1. Comply with ACI 301 (ACI 301M) and ACI 306.1 for cold weather protection during curing.
2. Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M) for hot-weather protection 

during curing.



BASEBALL FIELD RELOCATION DTCC OWENS CAMPUS
JANUARY 31, 2025 GEORGETOWN, DELAWARE

CONTRACT NO. C94224099A

CAST-IN-PLACE CONCRETE BECKER MORGAN GROUP, INC.
03 30 00 - 10 2022307.01

3. Maintain moisture loss no more than 0.2 lb/sq. ft. x h (1 kg/sq. m x h), calculated in accordance 
with ACI 305.1,) before and during finishing operations.

3.10 TOLERANCES

A. Conform to ACI 117 (ACI 117M).

3.11 JOINT FILLING

A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least one month(s).
2. Do not fill joints until construction traffic has permanently ceased.

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of 
joints clean and dry.

C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in formed 
joints.

D. Overfill joint, and trim joint filler flush with top of joint after hardening.

3.12 CONCRETE SURFACE REPAIRS

A. Defective Concrete:

1. Repair and patch defective areas when approved by Architect.
2. Remove and replace concrete that cannot be repaired and patched to Architect's approval.

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine 
aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and placing.

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air 
bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other 
discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch 
(13 mm) in any dimension to solid concrete.

a. Limit cut depth to 3/4 inch (19 mm).
b. Make edges of cuts perpendicular to concrete surface.
c. Clean, dampen with water, and brush-coat holes and voids with bonding agent.
d. Fill and compact with patching mortar before bonding agent has dried.
e. Fill form-tie voids with patching mortar or cone plugs secured in place with bonding agent.
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2. Repair defects on surfaces exposed to view by blending white portland cement and standard 
portland cement, so that, when dry, patching mortar matches surrounding color.

a. Patch a test area at inconspicuous locations to verify mixture and color match before 
proceeding with patching.

b. Compact mortar in place and strike off slightly higher than surrounding surface.

3. Repair defects on concealed formed surfaces that will affect concrete's durability and structural 
performance as determined by Architect.

D. Repairing Unformed Surfaces:

1. Test unformed surfaces, such as floors and slabs, for finish, and verify surface tolerances specified 
for each surface.

a. Correct low and high areas.
b. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped template.

2. Repair finished surfaces containing surface defects, including spalls, popouts, honeycombs, rock 
pockets, crazing, and cracks in excess of 0.01 inch (0.25 mm) wide or that penetrate to 
reinforcement or completely through unreinforced sections regardless of width, and other 
objectionable conditions.

3. After concrete has cured at least 14 days, correct high areas by grinding.
4. Correct localized low areas during, or immediately after, completing surface-finishing operations 

by cutting out low areas and replacing with patching mortar.

a. Finish repaired areas to blend into adjacent concrete.

5. Correct other low areas scheduled to receive floor coverings with a repair underlayment.

a. Prepare, mix, and apply repair underlayment and primer in accordance with manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.

b. Feather edges to match adjacent floor elevations.

6. Correct other low areas scheduled to remain exposed with repair topping.

a. Cut out low areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match 
adjacent floor elevations.

b. Prepare, mix, and apply repair topping and primer in accordance with manufacturer's 
written instructions to produce a smooth, uniform, plane, and level surface.

7. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in diameter, 
by cutting out and replacing with fresh concrete.

a. Remove defective areas with clean, square cuts, and expose steel reinforcement with at 
least a 3/4-inch (19-mm) clearance all around.
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b. Dampen concrete surfaces in contact with patching concrete and apply bonding agent.
c. Mix patching concrete of same materials and mixture as original concrete, except without 

coarse aggregate.
d. Place, compact, and finish to blend with adjacent finished concrete.
e. Cure in same manner as adjacent concrete.

8. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching mortar.

a. Groove top of cracks and cut out holes to sound concrete, and clean off dust, dirt, and loose 
particles.

b. Dampen cleaned concrete surfaces and apply bonding agent.
c. Place patching mortar before bonding agent has dried.
d. Compact patching mortar and finish to match adjacent concrete.
e. Keep patched area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching 
mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's approval.

3.13 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections and 
prepare testing and inspection reports.

B. Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests and 
inspections and to submit reports.

1. Testing agency shall be responsible for providing curing container for composite samples on Site 
and verifying that field-cured composite samples are cured in accordance with ASTM C31/C31M.

2. Testing agency shall immediately report to Architect, Contractor, and concrete manufacturer any 
failure of Work to comply with Contract Documents.

3. Testing agency shall report results of tests and inspections, in writing, to Owner, Architect, 
Contractor, and concrete manufacturer within 48 hours of inspections and tests.

a. Test reports shall include reporting requirements of ASTM C31/C31M, ASTM C39/C39M, 
and ACI 301, including the following as applicable to each test and inspection:

1) Project name.
2) Name of testing agency.
3) Names and certification numbers of field and laboratory technicians performing 

inspections and testing.
4) Name of concrete manufacturer.
5) Date and time of inspection, sampling, and field testing.
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6) Date and time of concrete placement.
7) Location in Work of concrete represented by samples.
8) Date and time sample was obtained.
9) Truck and batch ticket numbers.
10) Design compressive strength at 28 days.
11) Concrete mixture designation, proportions, and materials.
12) Field test results.
13) Information on storage and curing of samples before testing, including curing 

method and maximum and minimum temperatures during initial curing period.
14) Type of fracture and compressive break strengths at seven days and 28 days.

C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, 
indicating quantity, mix identification, admixtures, design strength, aggregate size, design air content, 
design slump at time of batching, and amount of water that can be added at Project site.

D. Inspections:

1. Headed bolts and studs.
2. Verification of use of required design mixture.
3. Concrete placement, including conveying and depositing.
4. Curing procedures and maintenance of curing temperature.
5. Verification of concrete strength before removal of shores and forms from beams and slabs.
6. Batch Plant Inspections: On a random basis, as determined by Architect.

E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with 
ASTM C 172/C 172M shall be performed in accordance with the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture 
exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for each additional 
50 cu. yd. (38 cu. m) or fraction thereof.

a. When frequency of testing provides fewer than five compressive-strength tests for each 
concrete mixture, testing shall be conducted from at least five randomly selected batches or 
from each batch if fewer than five are used.

2. Slump: ASTM C143/C143M:

a. One test at point of placement for each composite sample, but not less than one test for 
each day's pour of each concrete mixture.

b. Perform additional tests when concrete consistency appears to change.

3. Slump Flow: ASTM C1611/C1611M:

a. One test at point of placement for each composite sample, but not less than one test for 
each day's pour of each concrete mixture.

b. Perform additional tests when concrete consistency appears to change.
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4. Air Content: ASTM C231/C231M pressure method, for normal-weight concrete; 
ASTM C173/C173M volumetric method, for structural lightweight concrete.

a. One test for each composite sample, but not less than one test for each day's pour of each 
concrete mixture.

5. Concrete Temperature: ASTM C1064/C1064M:

a. One test hourly when air temperature is 40 deg F (4.4 deg C) and below or 80 deg F (27 
deg C) and above, and one test for each composite sample.

6. Unit Weight: ASTM C567/C567M fresh unit weight of structural lightweight concrete.

a. One test for each composite sample, but not less than one test for each day's pour of each 
concrete mixture.

7. Compression Test Specimens: ASTM C31/C31M:

a. Cast and laboratory cure two sets of two 6-inch (150 mm) by 12-inch (300 mm) or 4-inch 
(100 mm) by 8-inch (200 mm) cylinder specimens for each composite sample.

b. Cast, initial cure, and field cure two sets of two standard cylinder specimens for each 
composite sample.

8. Compressive-Strength Tests: ASTM C39/C39M.

a. Test one set of two laboratory-cured specimens at seven days and one set of two specimens 
at 28 days.

b. Test one set of two field-cured specimens at seven days and one set of two specimens at 28 
days.

c. A compressive-strength test shall be the average compressive strength from a set of two 
specimens obtained from same composite sample and tested at age indicated.

9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured 
cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting 
and curing in-place concrete.

10. Strength of each concrete mixture will be satisfactory if every average of any three consecutive 
compressive-strength tests equals or exceeds specified compressive strength, and no compressive-
strength test value falls below specified compressive strength by more than 500 psi (3.4 MPa) if 
specified compressive strength is 5000 psi (34.5 MPa), or no compressive strength test value is 
less than 10 percent of specified compressive strength if specified compressive strength is greater 
than 5000 psi (34.5 MPa).

11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be 
permitted by Architect but will not be used as sole basis for approval or rejection of concrete.

12. Additional Tests:

a. Testing and inspecting agency shall make additional tests of concrete when test results 
indicate that slump, air entrainment, compressive strengths, or other requirements have not 
been met, as directed by Architect.
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b. Testing and inspecting agency may conduct tests to determine adequacy of concrete by 
cored cylinders complying with ASTM C42/C42M or by other methods as directed by 
Architect.

1) Acceptance criteria for concrete strength shall be in accordance with ACI 301 
(ACI 301M), section 1.6.6.3.

13. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

14. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the 
Contract Documents.

F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 (ASTM E1155M) within 
24 hours of completion of floor finishing and promptly report test results to Architect.

3.14 PROTECTION

A. Protect concrete surfaces as follows:

1. Protect from petroleum stains.
2. Diaper hydraulic equipment used over concrete surfaces.
3. Prohibit vehicles from interior concrete slabs.
4. Prohibit use of pipe-cutting machinery over concrete surfaces.
5. Prohibit placement of steel items on concrete surfaces.
6. Prohibit use of acids or acidic detergents over concrete surfaces.
7. Protect liquid floor treatment from damage and wear during the remainder of construction period. 

Use protective methods and materials, including temporary covering, recommended in writing by 
liquid floor treatments installer.

8. Protect concrete surfaces scheduled to receive surface hardener or polished concrete finish using 
Floor Slab Protective Covering.

END OF SECTION 03 30 00
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SECTION 04 20 00 - UNIT MASONRY

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Concrete masonry units.
2. Brick.
3. Mortar and grout materials.
4. Reinforcement.
5. Ties and anchors.
6. Embedded flashing.
7. Accessories.
8. Mortar and grout mixes.

1.2 DEFINITIONS

A. CMU(s): Concrete masonry unit(s).

B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For the following:

1. Masonry Units: Indicate sizes, profiles, coursing, and locations of special shapes.
2. Reinforcing Steel: Indicate bending, lap lengths, and placement of unit masonry reinforcing 

bars. Comply with ACI 315R.
3. Fabricated Flashing: Detail corner units, end-dam units, and other special applications.

C. Samples for Verification: For each type and color of the following:

1. Exposed CMUs.
2. Clay face brick.
3. Weep/cavity vents.
4. Accessories embedded in masonry.
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1.5 INFORMATIONAL SUBMITTALS

A. Material Certificates: For each type of the following:

1. Masonry units.

a. Include data on material properties.
b. For brick, include size-variation data verifying that actual range of sizes falls within 

specified tolerances.
c. For exposed brick, include test report for efflorescence in accordance with 

ASTM C67/C67M.
d. For masonry units used in structural masonry, include data and calculations establishing 

average net-area compressive strength of units.

2. Integral water repellent used in CMUs.
3. Cementitious materials. Include name of manufacturer, brand name, and type.
4. Mortar admixtures.
5. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.
6. Grout mixes. Include description of type and proportions of ingredients.
7. Reinforcing bars.
8. Joint reinforcement.
9. Anchors, ties, and metal accessories.

B. Qualification Statements: For testing agency.

C. Delegated design engineer qualifications.

D. Mix Designs: For each type of mortar and grout. Include description of type and proportions of 
ingredients.

1. Include test reports for mortar mixes required to comply with property specification. Test in 
accordance with ASTM C109/C109M for compressive strength, ASTM C1506 for water 
retention, and ASTM C91/C91M for air content.

2. Include test reports, in accordance with ASTM C1019, for grout mixes required to comply with 
compressive strength requirement.

E. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar 
type, provide statement of average net-area compressive strength of masonry units, mortar type, and 
resulting net-area compressive strength of masonry determined in accordance with TMS 602.

F. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and equipment 
to be used to comply with requirements.

1.6 QUALITY ASSURANCE

A. Qualifications:
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1. Installers: All masonry flashing installers must complete the International Masonry Institute 
Flashing Upgrade training course.

2. Testing Agency Qualifications: Qualified in accordance with ASTM C1093 for testing 
indicated.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed 
location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do 
not install until they are dry.

B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use 
cementitious materials that have become damp.

C. Store aggregates where grading and other required characteristics can be maintained and contamination 
avoided.

D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar mix 
in delivery containers on elevated platforms in a dry location or in covered weatherproof dispensing 
silos.

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and 
oil.

1.8 FIELD CONDITIONS

A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof 
sheeting at end of each day's work. Cover partially completed masonry when construction is not in 
progress.

1. Extend cover a minimum of 24 inches (610 mm) down both sides of walls, and hold cover 
securely in place.

2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, secure 
cover a minimum of 24 inches (610 mm) down face next to unconstructed wythe, and hold 
cover in place.

B. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed 
or painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading coverings 
on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.
3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings.
4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from splashing 

mortar and dirt onto completed masonry.
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C. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or 
frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by 
freezing conditions. Comply with cold-weather construction requirements contained in TMS 602.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg F (4 
deg C) and higher and will remain so until masonry has dried, but not less than seven days after 
completing cleaning.

D. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602.

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS

A. Obtain exposed masonry units from single source.

B. For exposed masonry units, obtain each color and grade from single source with resources to provide 
materials of consistent quality in appearance and physical properties.

2.2 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Masonry to withstand the effects of earthquake motions determined in 
accordance with ASCE/SEI 7.

B. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.

1. Determine net-area compressive strength of masonry from average net-area compressive 
strengths of masonry units and mortar types (unit-strength method) in accordance with 
TMS 602.

2. Determine net-area compressive strength of masonry by testing masonry prisms in accordance 
with ASTM C1314.

2.3 UNIT MASONRY, GENERAL

A. Masonry Standard: Comply with TMS 602, except as modified by requirements in the Contract 
Documents.

B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain 
chips, cracks, or other defects exceeding limits stated. Do not use units where such defects are exposed 
in the completed Work.
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2.4 CONCRETE MASONRY UNITS

A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of 
adjacent units unless otherwise indicated.

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, bonding, 
and other special conditions.

2. Provide square-edged units for outside corners unless otherwise indicated.

B. Integral Water Repellent: Provide units made with integral water repellent for exposed units.

C. CMUs: ASTM C90, normal weight.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength 
of 2800 psi (19.3 MPa).

2. Size (Width): Manufactured to dimensions 3/8 inch (10 mm) less than nominal dimensions.
3. Exposed Faces: Provide color and texture matching the range represented by Architect's sample.

D. Concrete Building Brick: ASTM C55, normal weight.

1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength 
of 2800 psi (19.3 MPa).

2. Size (Actual Dimensions): 3-5/8 inches (92 mm) wide by 2-1/4 inches (57 mm) high by 7-5/8 
inches (194 mm) long.

2.5 BRICK

A. Clay Face Brick: Facing brick complying with ASTM C216.

1. Basis of Design:  Triangle, North Carolina Flashed Wirecut.
1. Type:  FBS.
2. Grade:  SW.
3. Unit Compressive Strength: Provide units with minimum average net-area compressive strength 

of 3350 psi (23.10 MPa).
4. Initial Rate of Absorption: Less than 30 g/30 sq. in. (30 g/194 sq. cm) per minute when tested 

according to ASTM C67.
5. Efflorescence: Provide brick that has been tested according to ASTM C67 and is rated "not 

effloresced."
6. Surface Coating: Brick with colors or textures produced by application of coatings shall 

withstand 50 cycles of freezing and thawing according to ASTM C67 with no observable 
difference in the applied finish when viewed from 10 feet (3 m) or shall have a history of 
successful use in Project's area.

7. Size (Actual Dimensions): 3-5/8 inches (92 mm) wide by 2-1/4 inches (57 mm) high by 7-5/8 
inches (194 mm) long.

8. Application: Use where brick is exposed unless otherwise indicated.

B. Building (Common) Brick: ASTM C62, Grade MW or SW.
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1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength 
of 2100 psi (14.48 MPa).

2. Size: Match size of face brick.
3. Application: Use where brick is indicated for concealed locations.

2.6 MORTAR AND GROUT MATERIALS

A. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for cold-weather 
construction. Provide natural color or white cement as required to produce mortar color indicated.

1. Alkali content will not be more than 0.1 percent when tested in accordance with ASTM C114.

B. Hydrated Lime: ASTM C207, Type S.

C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other 
ingredients.

D. Masonry Cement: ASTM C91/C91M.

E. Mortar Cement: ASTM C1329/C1329M.

F. Aggregate for Mortar: ASTM C144.

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or crushed 
stone.

2. For joints less than 1/4 inch (6.4 mm) thick, use aggregate graded with 100 percent passing the 
No. 16 (1.18-mm) sieve.

3. White-Mortar Aggregates: Natural white sand or crushed white stone.
4. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce 

required mortar color.

G. Aggregate for Grout: ASTM C404.

H. Epoxy Pointing Mortar: ASTM C395, epoxy-resin-based material formulated for use as pointing 
mortar for glazed or pre-faced masonry units (and approved for use by manufacturer of units); in color 
indicated or, if not otherwise indicated, as selected by Architect from manufacturer's colors.

I. Refractory Mortar Mix: Ground fireclay or nonwater-soluble, calcium aluminate, medium-duty 
refractory mortar that passes ASTM C199 test; or an equivalent product acceptable to authorities 
having jurisdiction.

J. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with 
ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar of 
composition indicated.

K. Water: Potable.
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2.7 REINFORCEMENT

A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60 
(Grade 420).

B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry unit 
cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch (3.77-mm) steel 
wire, hot-dip galvanized after fabrication. Provide units designed for number of bars indicated.

C. Masonry-Joint Reinforcement, General: ASTM A951/A951M.

1. Exterior Walls: Hot-dip galvanized carbon steel.
2. Wire Size for Side Rods:  0.187-inch (4.76-mm) diameter.
3. Wire Size for Cross Rods:  0.187-inch (4.76-mm) diameter.
4. Wire Size for Veneer Ties:  0.187-inch (4.76-mm) diameter.
5. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches (406 mm) o.c.
6. Provide in lengths of not less than 10 ft. (3 m), with prefabricated corner and tee units.

D. Masonry-Joint Reinforcement for Single-Wythe Masonry: Ladder type with single pair of side rods.

2.8 TIES AND ANCHORS

A. General: Ties and anchors extend at least 1-1/2 inches (38 mm) into veneer but with at least a 5/8-inch 
(16-mm) cover on outside face.

B. Materials: Provide ties and anchors specified in this article that are made from materials that comply 
with the following unless otherwise indicated:

1. Mill-Galvanized, Carbon-Steel Wire: ASTM A1064/A1064M, with ASTM A641/A641M, 
Class 1 coating.

2. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A1064/A1064M, with ASTM A153/A153M, 
Class B-2 coating.

C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches (100 mm) wide.

1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches (51 mm) long 
for masonry constructed from solid units.

2. Where wythes do not align, use adjustable ties with pintle-and-eye connections having a 
maximum adjustment of 1-1/4 inches (32 mm).

3. Wire: Fabricate from 3/16-inch- (4.76-mm-) diameter, hot-dip galvanized steel wire.

D. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow vertical or 
horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
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1. Anchor Section for Welding to Steel Frame: Crimped 1/4-inch- (6.4-mm-) diameter, hot-dip 
galvanized steel wire.

2. Tie Section: Triangular-shaped wire tie made from 0.187-inch- (4.76-mm-) diameter, hot-dip 
galvanized steel wire.

E. Adjustable Masonry-Veneer Anchors:

1. General: Provide anchors that allow vertical adjustment but resist a 100-lbf (445-N) load in both 
tension and compression perpendicular to plane of wall without deforming or developing play in 
excess of 1/16 inch (1.5 mm).

2. Fabricate sheet metal anchor sections and other sheet metal parts from 0.105-inch- (2.66-mm-) 
thick steel sheet, galvanized after fabrication.

3. Fabricate wire ties from 0.187-inch- (4.76-mm-) diameter, hot-dip galvanized-steel wire unless 
otherwise indicated.

4. Contractor's Option: Unless otherwise indicated, provide any of the adjustable masonry-veneer 
anchors specified.

5. Screw-Attached, Masonry-Veneer Anchors: Wire tie and a rib-stiffened, sheet metal anchor 
section with screw holes top and bottom, with a projecting vertical tab having a slotted hole for 
inserting wire tie.

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1) FERO Corporation.
2) Hohmann & Barnard, Inc.

6. Seismic Masonry-Veneer Anchors: Connector section and rib-stiffened, sheet metal anchor 
section with screw holes top and bottom, with projecting tabs having slotted holes for inserting 
vertical leg of connector section. Connector section consists of a rib-stiffened, sheet metal bent 
plate with down-turned leg designed to fit in anchor section slot and with integral tabs designed 
to engage continuous wire.

a. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

1) Dur-O-Wal; a Hohmann & Barnard company.
2) Hohmann & Barnard, Inc.
3) Wire-Bond.

7. Polymer-Coated, Steel Drill Screws for Steel Studs: ASTM C954 except manufactured with hex 
washer head and neoprene or EPDM washer, No. 10 (4.83-mm) diameter by length required to 
penetrate steel stud flange with not less than three exposed threads, and with organic polymer 
coating with salt-spray resistance to red rust of more than 800 hours according to ASTM B117.

8. Stainless Steel Drill Screws for Steel Studs: ASTM C954 except manufactured with hex washer 
head and neoprene or EPDM washer, No. 10 (4.83-mm) diameter by length required to 
penetrate steel stud flange with not less than three exposed threads; either made from Type 410 
stainless steel or made with a carbon-steel drill point and 300 Series stainless steel shank.

http://www.specagent.com/Lookup?ulid=10035
http://www.specagent.com/Lookup?uid=123457129052
http://www.specagent.com/Lookup?uid=123457129053
http://www.specagent.com/Lookup?ulid=1320
http://www.specagent.com/Lookup?uid=123457128879
http://www.specagent.com/Lookup?uid=123457128880
http://www.specagent.com/Lookup?uid=123457128881
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2.9 ACCESSORIES

A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; compressible 
up to 35 percent; of width and thickness indicated; formulated from neoprene urethane or PVC.

B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying with 
ASTM D2000, Designation M2AA-805 or PVC, complying with ASTM D2287, Type PVC-65406 and 
designed to fit standard sash block and to maintain lateral stability in masonry wall; size and 
configuration as indicated.

C. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I (No. 15 
asphalt felt).

D. Proprietary Acidic Masonry Cleaner: Manufacturer's standard-strength cleaner designed for removing 
mortar/grout stains, efflorescence, and other new construction stains from new masonry without 
discoloring or damaging masonry surfaces. Use product expressly approved for intended use by cleaner 
manufacturer and manufacturer of masonry units being cleaned.

2.10 EMBEDDED FLASHING MATERIALS

A. Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet Metal 
Manual" and as follows:

1. Stainless Steel: ASTM A240/A240M or ASTM A666, Type 304, 0.016 inch (0.40 mm) thick.
2. Fabricate continuous flashings in sections 96 inches (2400 mm) long minimum, but not 

exceeding 12 feet (3.7 m). Provide splice plates at joints of formed, smooth metal flashing.
3. Fabricate through-wall flashing with snaplock receiver on exterior face where indicated to 

receive counterflashing.
4. Fabricate through-wall flashing with drip edge unless otherwise indicated. Fabricate by 

extending flashing 1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees.
5. Fabricate through-wall flashing with sealant stop unless otherwise indicated. Fabricate by 

bending metal back on itself 3/4 inch (19 mm) at exterior face of wall and down into joint 1/4 
inch (6 mm) to form a stop for retaining sealant backer rod.

6. Fabricate metal drip edges and sealant stops for ribbed metal flashing from plain metal flashing 
of same metal as ribbed flashing and extending at least 3 inches (76 mm) into wall with hemmed 
inner edge to receive ribbed flashing and form a hooked seam. Form hem on upper surface of 
metal so that completed seam sheds water.

7. Fabricate metal drip edges from stainless steel. Extend at least 3 inches (76 mm) into wall and 
1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees.

8. Fabricate metal sealant stops from stainless steel. Extend at least 3 inches (76 mm) into wall and 
out to exterior face of wall. At exterior face of wall, bend metal back on itself for 3/4 inch (19 
mm) and down into joint 1/4 inch (6 mm) to form a stop for retaining sealant backer rod.

9. Fabricate metal expansion-joint strips from stainless steel to shapes indicated.
10. Solder metal items at corners.
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B. Flexible Flashing: Use the following unless otherwise indicated:

C. Application: Unless otherwise indicated, use the following:

1. Where flashing is indicated to receive counterflashing, use metal flashing.
2. Where flashing is indicated to be turned down at or beyond the wall face, use metal flashing.
3. Where flashing is partly exposed and is indicated to terminate at the wall face, use metal 

flashing with a drip edge.

D. Solder and Sealants for Sheet Metal Flashings: As specified in Section 07 62 00 "Sheet Metal Flashing 
and Trim."

1. Solder for Stainless Steel: ASTM B32, Grade Sn60 with acid flux of type recommended by 
stainless steel sheet manufacturer.

2. Elastomeric Sealant: ASTM C920, chemically curing urethane sealant; of type, grade, class, and 
use classifications required to seal joints in sheet metal flashing and remain watertight.

E. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products or 
products recommended by flashing manufacturer for bonding flashing sheets to each other and to 
substrates.

F. Termination Bars for Flexible Flashing: Stainless steel bars 1/8 inch by 1 inch (3 mm by 25 mm).

2.11 MORTAR AND GROUT MIXES

A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, 
water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.

1. Do not use calcium chloride in mortar or grout.
2. Use portland cement-lime mortar unless otherwise indicated.
3. For exterior masonry, use portland cement-lime mortar.
4. For reinforced masonry, use portland cement-lime mortar.
5. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to view, 

regardless of weather conditions, to ensure that mortar color is consistent.

B. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide the following 
types of mortar for applications stated unless another type is indicated or needed to provide required 
compressive strength of masonry.

1. For masonry below grade or in contact with earth, use Type M.
2. For reinforced masonry, use Type S.
3. For mortar parge coats, use Type S or Type N.
4. For exterior, above-grade, load-bearing, nonload-bearing walls, and parapet walls; for interior 

load-bearing walls; for interior nonload-bearing partitions; and for other applications where 
another type is not indicated, use Type S.
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C. Grout for Unit Masonry: Comply with ASTM C476.

1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will 
comply with TMS 602 for dimensions of grout spaces and pour height.

2. Proportion grout in accordance with ASTM C476, paragraph 4.2.1.2 for specified 28-day 
compressive strength indicated, but not less than 2000 psi (14 MPa).

3. Provide grout with a slump of 8 to 11 inches (203 to 279 mm) as measured in accordance with 
ASTM C143/C143M.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances 
and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work.

2. Verify that foundations are within tolerances specified.
3. Verify that reinforcing dowels are properly placed.
4. Verify that substrates are free of substances that impair mortar bond.

B. Before installation, examine rough-in and built-in construction for piping systems to verify actual 
locations of piping connections.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION, GENERAL

A. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to 
fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. 
Allow units to dry before laying unless wetting of units is specified. Install cut units with cut surfaces 
and, where possible, cut edges concealed.

B. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures. 
Mix units from several pallets or cubes as they are placed.

3.3 TOLERANCES

A. Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch (13 mm) or 
minus 1/4 inch (6.4 mm).

2. For location of elements in plan, do not vary from that indicated by more than plus or minus 1/2 
inch (13 mm).
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3. For location of elements in elevation, do not vary from that indicated by more than plus or 
minus 1/4 inch (6.4 mm) in a story height or 1/2 inch (13 mm) total.

B. Lines and Levels:

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4 inch in 
10 ft. (6.4 mm in 3 m), or 1/2-inch (13-mm) maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary from 
level by more than 1/8 inch in 10 ft. (3.2 mm in 3 m), 1/4 inch in 20 ft. (6.4 mm in 6 m), or 1/2-
inch (13-mm) maximum.

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 ft. (6.4 mm 
in 3 m), 3/8 inch in 20 ft. (10 mm in 6 m), or 1/2-inch (13-mm) maximum.

4. For conspicuous vertical lines, such as external corners, door jambs, reveals, and expansion and 
control joints, do not vary from plumb by more than 1/8 inch in 10 ft. (3.2 mm in 3 m), 1/4 inch 
in 20 ft. (6.4 mm in 6 m), or 1/2-inch (13-mm) maximum.

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 ft. (6.4 mm in 3 m), 
3/8 inch in 20 ft. (10 mm in 6 m), or 1/2-inch (13-mm) maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 inch in 
10 ft. (6.4 mm in 3 m), or 1/2-inch (13-mm) maximum.

7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more than 
1/16 inch (1.6 mm) except due to warpage of masonry units within tolerances specified for 
warpage of units.

C. Joints:

1. For bed joints, do not vary from thickness indicated by more than plus or minus 1/8 inch (3.2 
mm), with a maximum thickness limited to 1/2 inch (13 mm).

2. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more than 
1/8 inch (3.2 mm).

3. For head and collar joints, do not vary from thickness indicated by more than plus 3/8 inch (10 
mm) or minus 1/4 inch (6.4 mm).

4. For exposed head joints, do not vary from thickness indicated by more than plus or minus 1/8 
inch (3.2 mm).

5. For exposed bed joints and head joints of stacked bond, do not vary from a straight line by more 
than 1/16 inch (1.6 mm) from one masonry unit to the next.

3.4 LAYING MASONRY WALLS

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses 
and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-
than-half-size units, particularly at corners, jambs, and, where possible, at other locations.

B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond; 
do not use units with less-than-nominal 4-inch (102-mm) horizontal face dimensions at corners or 
jambs.
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C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2 
inches (51 mm). Bond and interlock each course of each wythe at corners. Do not use units with less-
than-nominal 4-inch (102-mm) horizontal face dimensions at corners or jambs.

D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in course 
below; do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove 
loose masonry units and mortar, and wet brick if required before laying fresh masonry.

E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in 
solidly with masonry around built-in items.

F. Fill cores in hollow CMUs with grout 24 inches (610 mm) under bearing plates, beams, lintels, posts, 
and similar items unless otherwise indicated.

3.5 MORTAR BEDDING AND JOINTING

A. Lay CMUs as follows:

1. Bed face shells in mortar and make head joints of depth equal to bed joints.
2. Bed webs in mortar in all courses of piers, columns, and pilasters.
3. Bed webs in mortar in grouted masonry, including starting course on footings.
4. Fully bed entire units, including areas under cells, at starting course on footings where cells are 

not grouted.
5. Fully bed units and fill cells with mortar at anchors and ties as needed to fully embed anchors 

and ties in mortar.

B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar 
to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness 
unless otherwise indicated.

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) 
unless otherwise indicated.

3.6 ANCHORED MASONRY VENEERS

A. Anchor masonry veneers to wall framing and concrete and masonry backup with masonry-veneer 
anchors to comply with the following requirements:

1. Fasten screw-attached and seismic anchors through sheathing to wall framing and [to concrete 
and masonry backup with metal fasteners of type indicated. Use two fasteners unless anchor 
design only uses one fastener.

2. Embed connector sections and continuous wire in masonry joints.
3. Locate anchor sections to allow maximum vertical differential movement of ties up and down.
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4. Space anchors as indicated, but not more than 18 inches (458 mm) o.c. vertically and 24 inches 
(610 mm) o.c. horizontally, with not less than one anchor for each 2 sq. ft. (0.2 sq. m) of wall 
area. Install additional anchors within 12 inches (305 mm) of openings and at intervals, not 
exceeding 8 inches (203 mm), around perimeter.

B. Provide not less than 2 inches (51 mm) of airspace between back of masonry veneer and face of 
sheathing.

1. Keep airspace clean of mortar droppings and other materials during construction. Bevel beds 
away from airspace, to minimize mortar protrusions into airspace. Do not attempt to trowel or 
remove mortar fins protruding into airspace.

3.7 MASONRY-JOINT REINFORCEMENT

A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 
mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a minimum of 6 inches 
(152 mm).

1. Space reinforcement not more than 16 inches (406 mm) o.c.
2. Space reinforcement not more than 8 inches (203 mm) o.c. in foundation walls and parapet 

walls.
3. Provide reinforcement not more than 8 inches (203 mm) above and below wall openings and 

extending 12 inches (305 mm) beyond openings in addition to continuous reinforcement.

B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

C. Provide continuity at corners by using prefabricated L-shaped units.

D. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, 
column fireproofing, pipe enclosures, and other special conditions.

3.8 CONTROL AND EXPANSION JOINTS

A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. Do not 
allow materials to span control and expansion joints without provision to allow for in-plane wall or 
partition movement.

B. Form control joints in concrete masonry using one of the following methods:

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint. Fill 
resultant core with grout, and rake out joints in exposed faces for application of sealant.

2. Install preformed control-joint gaskets designed to fit standard sash block.
3. Install interlocking units designed for control joints. Install bond-breaker strips at joint. Keep 

head joints free and clear of mortar, or rake out joint for application of sealant.
4. Install temporary foam-plastic filler in head joints, and remove filler when unit masonry is 

complete for application of sealant.
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3.9 LINTELS

A. Install steel lintels per Loose Lintel Schedule.

B. Provide minimum bearing of 8 inches (203 mm) at each jamb unless otherwise indicated.

3.10 FLASHING, WEEP HOLES, AND CAVITY VENTS

A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other 
obstructions to downward flow of water in wall, and where indicated.

B. Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could puncture 
flashing. Where flashing is within mortar joint, place through-wall flashing on sloping bed of 
mortar and cover with mortar. Before covering with mortar, seal penetrations in flashing with 
adhesive, sealant, or tape as recommended by flashing manufacturer.

2. At masonry-veneer walls, extend flashing through veneer, across airspace behind veneer, and up 
face of sheathing at least 8 inches (200 mm); with upper edge tucked under weather barrier, 
lapping at least 4 inches (100 mm).

3. At lintels and shelf angles, extend flashing a minimum of 6 inches (150 mm) into masonry at 
each end. At heads and sills, extend flashing 6 inches (150 mm) at ends and turn up not less than 
2 inches (50 mm) to form end dams.

4. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2 inches 
(38 mm) or as recommended by flashing manufacturer, and seal lap with elastomeric sealant 
complying with requirements in Section 07 92 00 "Joint Sealants" for application indicated.

5. Install metal drip edges and sealant stops with ribbed sheet metal flashing by interlocking 
hemmed edges to form hooked seam. Seal seam with elastomeric sealant complying with 
requirements in Section 07 92 00 "Joint Sealants" for application indicated.

6. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible flashing 
1/2 inch (13 mm) back from outside face of wall, and adhere flexible flashing to top of metal 
drip edge.

7. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop flexible 
flashing 1/2 inch (13 mm) back from outside face of wall, and adhere flexible flashing to top of 
metal flashing termination.

8. Cut flexible flashing off flush with face of wall after masonry wall construction is completed.

C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with 
manufacturer's written instructions. Install CMU cell pans with upturned edges located below face 
shells and webs of CMUs above and with weep spouts aligned with face of wall. Install CMU web 
covers so that they cover upturned edges of CMU cell pans at CMU webs and extend from face shell to 
face shell.

D. Install reglets and nailers for flashing and other related construction where they are indicated to be built 
into masonry.
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E. Install weep holes in exterior wythes and veneers in head joints of first course of masonry immediately 
above embedded flashing.

1. Use specified weep/cavity vent products to form weep holes.
2. Space weep holes 24 inches (600 mm) o.c. unless otherwise indicated.

3.11 REINFORCED UNIT MASONRY

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced 
masonry elements during construction.

1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. 
Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support 
forms to maintain position and shape during construction and curing of reinforced masonry.

2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently 
to carry their own weight and that of other loads that may be placed on them during 
construction.

B. Placing Reinforcement: Comply with requirements in TMS 602.

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength 
to resist grout pressure.

1. Comply with requirements in TMS 602 for cleanouts and for grout placement, including 
minimum grout space and maximum pour height.

2. Limit height of vertical grout pours to not more than 60 inches (1524 mm).

3.12 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. Allow inspectors 
access to scaffolding and work areas as needed to perform tests and inspections. Retesting of materials 
that fail to comply with specified requirements will be at Contractor's expense.

B. Testing Prior to Construction: One set of tests.

C. Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion thereof.

D. Concrete Masonry Unit Test: For each type of unit provided, in accordance with ASTM C140/C140M 
for compressive strength.

E. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, in accordance with 
ASTM C780.

F. Mortar Test (Property Specification): For each mix provided, in accordance with ASTM C780. Test 
mortar for mortar air content and compressive strength.
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G. Grout Test (Compressive Strength): For each mix provided, in accordance with ASTM C1019.

H. Prism Test: For each type of construction provided, in accordance with ASTM C1314 at 7 days and 
at 28 days.

3.13 REPAIRING, POINTING, AND CLEANING

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or 
that do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, 
pointed to eliminate evidence of replacement.

B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill 
with mortar. Point up joints, including corners, openings, and adjacent construction, to provide a neat, 
uniform appearance. Prepare joints for sealant application, where indicated.

C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins 
and smears before tooling joints.

D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or 
chisels.

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for comparison 
purposes. Obtain Architect's approval of sample cleaning before proceeding with cleaning of 
masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering them 
with liquid strippable masking agent or polyethylene film and waterproof masking tape.

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by rinsing 
surfaces thoroughly with clear water.

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical Notes 20.
6. Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.
7. Clean masonry with a proprietary acidic masonry cleaner applied according to manufacturer's 

written instructions.

3.14 MASONRY WASTE DISPOSAL

A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. 
At completion of unit masonry work, remove from Project site.

B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material 
as fill is placed.

1. Crush masonry waste to less than 4 inches (102 mm) in each dimension.
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2. Mix masonry waste with at least two parts of specified fill material for each part of masonry 
waste. Fill material is specified in Section 31 20 00 "Earth Moving."

3. Do not dispose of masonry waste as fill within 18 inches (457 mm) of finished grade.

C. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.

D. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described 
above or recycled, and other masonry waste, and legally dispose of off Owner's property.

END OF SECTION 04 20 00
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SECTION 05 12 00 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Structural steel.
2. Field-installed shear connectors.
3. Grout.

B. Related Requirements:

1. Section 05 31 00 "Steel Decking" for field installation of shear connectors through deck.
2. Section 09 96 00 "High-Performance Coatings" for surface-preparation and priming requirements.

1.3 DEFINITIONS

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in AISC 303, 
"Code of Standard Practice for Steel Buildings and Bridges."

1.4 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating 
manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one 
another.

B. Coordinate installation of anchorage items to be embedded in or attached to other construction without 
delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for 
installation.

1.5 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.6 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: Show fabrication of structural-steel components.
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1. Include details of cuts, connections, splices, camber, holes, and other pertinent data.
2. Include embedment Drawings.
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show 

size, length, and type of each weld. Show backing bars that are to be removed and supplemental fillet 
welds where backing bars are to remain.

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. Identify 
pretensioned and slip-critical, high-strength bolted connections.

C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs): Provide according 
to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded joint whether prequalified or 
qualified by testing, including the following:

1. Power source (constant current or constant voltage).
2. Electrode manufacturer and trade name, for demand critical welds.

D. Delegated-Design Submittal: For structural-steel connections indicated to comply with design loads, include 
analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

1.7 INFORMATIONAL SUBMITTALS

A. Welding certificates.

B. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, certifying that 
shop primers are compatible with topcoats.

C. Mill test reports for structural steel, including chemical and physical properties.

D. Product Test Reports: For the following:

1. Bolts, nuts, and washers including mechanical properties and chemical analysis.
2. Direct-tension indicators.
3. Tension-control, high-strength, bolt-nut-washer assemblies.
4. Shear stud connectors.
5. Shop primers.
6. Nonshrink grout.

E. Survey of existing conditions.

F. Source quality-control reports.

G. Field quality-control and special inspection reports.

1.8 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel."

1. Welders and welding operators performing work on bottom-flange, demand-critical welds shall pass 
the supplemental welder qualification testing, as required by AWS D1.8/D1.8M. FCAW-S and 
FCAW-G shall be considered separate processes for welding personnel qualification.
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B. Comply with applicable provisions of the following specifications and documents:

1. AISC 303.
2. AISC 341 and AISC 341s1.
3. AISC 360.
4. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

1.9 DELIVERY, STORAGE, AND HANDLING

A. Store materials to permit easy access for inspection and identification. Keep steel members off ground and 
spaced by using pallets, dunnage, or other supports and spacers. Protect steel members and packaged 
materials from corrosion and deterioration.

1. Do not store materials on structure in a manner that might cause distortion, damage, or overload to 
members or supporting structures. Repair or replace damaged materials or structures as directed.

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes repackaging 
and seals containers.

2. Clean and relubricate bolts and nuts that become dry or rusty before use.
3. Comply with manufacturers' written recommendations for cleaning and lubricating ASTM F 1852 

fasteners and for retesting fasteners after lubrication.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Connections: Provide details of simple shear connections required by the Contract Documents to be selected 
or completed by structural-steel fabricator, to withstand loads indicated and comply with other information 
and restrictions indicated.

1. Select and complete connections using schematic details indicated and AISC 360.
2. Use Allowable Stress Design; data are given at service-load level.

B. Moment Connections: Type PR, partially restrained. Type FR, fully restrained for cantilever connections.

C. Construction: Combined system of moment frame and shear walls.

2.2 STRUCTURAL-STEEL MATERIALS

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 25 percent.

B. W-Shapes: ASTM A 992/A 992M, Grade 50 (345).

C. Channels, Angles: ASTM A 36/A 36M.

D. Plate and Bar: ASTM A 36/A 36M.
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E. Corrosion-Resisting Structural-Steel Shapes, Plates, and Bars: ASTM A 588/A 588M, Grade 50 (345).

F. Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural tubing.

G. Corrosion-Resisting, Cold-Formed Hollow Structural Sections: ASTM A 847/A 847M, structural tubing.

H. Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B.

1. Weight Class: See drawings.
2. Finish: See drawings.

I. Welding Electrodes: Comply with AWS requirements.

2.3 BOLTS, CONNECTORS, AND ANCHORS

A. High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex steel structural 
bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-steel nuts; and ASTM F 436 
(ASTM F 436M), Type 1, hardened carbon-steel washers; all with plain finish.

1. Direct-Tension Indicators: ASTM F 959, Type 325 (ASTM F 959M, Type 8.8), compressible-washer 
type with plain finish.

B. Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel; 
AWS D1.1/D1.1M, Type B.

C. Unheaded Anchor Rods: ASTM F 1554, Grade 36.

1. Configuration: Hooked.
2. Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel.
3. Plate Washers: ASTM A 36/A 36M carbon steel.
4. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel.
5. Finish: Plain. U.N.O.

D. Threaded Rods: ASTM A 36/A 36M.

1. Nuts: ASTM A 563 (ASTM A 563M) heavy-hex carbon steel.
2. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened.
3. Finish: Plain or Hot-dip zinc coating, ASTM A 153/A 153M, Class C.

E. Eye Bolts and Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030.

F. Sleeve Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018.

2.4 PRIMER

A. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with 
MPI#79 unless indicated to be finish painted.

B. Galvanizing Repair Paint: MPI#18, MPI#19, or SSPC-Paint 20.
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2.5 GROUT

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, nonmetallic aggregate 
grout, noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 30-
minute working time.

2.6 FABRICATION

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according to AISC 303, 
"Code of Standard Practice for Steel Buildings and Bridges," and to AISC 360.

1. Camber structural-steel members where indicated.
2. Fabricate beams with rolling camber up.
3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain markings until 

structural steel has been erected.
4. Mark and match-mark materials for field assembly.
5. Complete structural-steel assemblies, including welding of units, before starting shop-priming 

operations.

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1/D1.1M.

C. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.

D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads.

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 1, "Solvent 
Cleaning.", SSPC-SP 2, "Hand Tool Cleaning." Or SSPC-SP 3, "Power Tool Cleaning."

F. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use 
automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's 
written instructions.

G. Holes: Provide holes required for securing other work to structural steel and for other work to pass through 
steel members.

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes or enlarge 
holes by burning.

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.
3. Weld threaded nuts to framing and other specialty items indicated to receive other work.

2.7 SHOP CONNECTIONS

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for Structural 
Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type: Snug tightened unless noted otherwise on drawing.

B. Weld Connections: Comply with AWS D1.1/D1.1M  and AWS D1.8/D1.8M for tolerances, appearances, 
welding procedure specifications, weld quality, and methods used in correcting welding work.
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2.8 SHOP PRIMING

A. Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to a depth 
of 2 inches (50 mm).

2. Surfaces to be field welded.
3. Surfaces of high-strength bolted, slip-critical connections.
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
5. Galvanized surfaces.

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, slag, or flux 
deposits. Prepare surfaces according to the following specifications and standards:

1. SSPC-SP 2, "Hand Tool Cleaning."
2. SSPC-SP 3, "Power Tool Cleaning."

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's written 
instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils (0.038 
mm). Use priming methods that result in full coverage of joints, corners, edges, and exposed surfaces.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection. Change 

color of second coat to distinguish it from first.

D. Painting: Prepare steel and apply a one-coat, nonasphaltic primer complying with SSPC-PS Guide 7.00, 
"Painting System Guide 7.00: Guide for Selecting One-Coat Shop Painting Systems," to provide a dry film 
thickness of not less than 1.5 mils (0.038 mm).

2.9 GALVANIZING

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel according to 
ASTM A 123/A 123M.

1. Fill vent and drain holes that are exposed in the finished Work unless they function as weep holes, by 
plugging with zinc solder and filing off smooth.

2. Galvanize lintels, shelf angles and welded door frames attached to structural-steel frame and located 
in exterior walls.

2.10 SOURCE QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform shop tests and inspections.

1. Provide testing agency with access to places where structural-steel work is being fabricated or 
produced to perform tests and inspections.

B. Bolted Connections: Inspect and test shop-bolted connections according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts."

C. Welded Connections: Visually inspect shop-welded connections according to AWS D1.1/D1.1M and the 
following inspection procedures, at testing agency's option:
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1. Liquid Penetrant Inspection: ASTM E 165.
2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. Cracks or 

zones of incomplete fusion or penetration are not accepted.
3. Ultrasonic Inspection: ASTM E 164.
4. Radiographic Inspection: ASTM E 94.

D. In addition to visual inspection, test and inspect shop-welded shear connectors according to requirements in 
AWS D1.1/D1.1M for stud welding and as follows:

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or 
welding repairs to any shear connector.

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear connectors if weld 
fracture occurs on shear connectors already tested.

E. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces and 
locations of anchor rods, bearing plates, and other embedments for compliance with requirements.

1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods, bearing 
plates, and other embedments showing dimensions, locations, angles, and elevations.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, 
plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads. 
Remove temporary supports when permanent structural steel, connections, and bracing are in place unless 
otherwise indicated.

1. Do not remove temporary shoring supporting composite deck construction until cast-in-place 
concrete has attained its design compressive strength.

3.3 ERECTION

A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and 
AISC 360.

B. Baseplates Bearing Plates and Leveling Plates: Clean concrete- and masonry-bearing surfaces of bond-
reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.

1. Set plates for structural members on wedges, shims, or setting nuts as required.
2. Weld plate washers to top of baseplate.
3. Snug-tighten anchor rods after supported members have been positioned and plumbed. Do not 

remove wedges or shims but, if protruding, cut off flush with edge of plate before packing with grout.



BASEBALL FIELD RELOCATION DTCC OWENS CAMPUS
JANUARY 31, 2025 GEORGETOWN, DELAWARE

CONTRACT NO. C94224099A

STRUCTURAL STEEL FRAMING BECKER MORGAN GROUP, INC.
05 12 00 - 8 2022307.01

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain. Neatly finish 
exposed surfaces; protect grout and allow to cure. Comply with manufacturer's written installation 
instructions for shrinkage-resistant grouts.

C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for Steel 
Buildings and Bridges."

D. Align and adjust various members that form part of complete frame or structure before permanently 
fastening. Before assembly, clean bearing surfaces and other surfaces that are in permanent contact with 
members. Perform necessary adjustments to compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.
2. Make allowances for difference between temperature at time of erection and mean temperature when 

structure is completed and in service.

E. Splice members only where indicated.

F. Do not use thermal cutting during erection unless approved by Architect. Finish thermally cut sections within 
smoothness limits in AWS D1.1/D1.1M.

G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to 
admit bolts.

H. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use 
automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's 
written instructions.

3.4 FIELD CONNECTIONS

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural Joints 
Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.

1. Joint Type: Snug tightened unless otherwise noted on drawing.

B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, appearances, 
welding procedure specifications, weld quality, and methods used in correcting welding work.

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary connections, 
and removal of paint on surfaces adjacent to field welds.

2. Remove backing bars or runoff tabs where indicated, back gouge, and grind steel smooth.
3. Assemble and weld built-up sections by methods that maintain true alignment of axes without 

exceeding tolerances in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," for 
mill material.

3.5 FIELD QUALITY CONTROL

A. Special Inspections: Engage a qualified special inspector to perform the following special inspections:

1. Verify structural-steel materials and inspect steel frame joint details.
2. Verify weld materials and inspect welds.
3. Verify connection materials and inspect high-strength bolted connections.
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B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

C. Bolted Connections: Inspect[ and test] bolted connections according to RCSC's "Specification for Structural 
Joints Using ASTM A 325 or A 490 Bolts."

D. Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.

1. In addition to visual inspection, test and inspect field welds according to AWS D1.1/D1.1M and the 
following inspection procedures, at testing agency's option:

a. Liquid Penetrant Inspection: ASTM E 165.
b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished weld. 

Cracks or zones of incomplete fusion or penetration are not accepted.
c. Ultrasonic Inspection: ASTM E 164.
d. Radiographic Inspection: ASTM E 94.

E. In addition to visual inspection, test and inspect field-welded shear connectors according to requirements in 
AWS D1.1/D1.1M for stud welding and as follows:

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree flash or 
welding repairs to any shear connector.

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear connectors if weld 
fracture occurs on shear connectors already tested.

3.6 REPAIRS AND PROTECTION

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair galvanizing to comply 
with ASTM A 780/A 780M.

B. Touchup Painting: Immediately after erection, clean exposed areas where primer is damaged or missing and 
paint with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-
painted surfaces.

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool cleaning.

C. Touchup Painting: Cleaning and touchup painting are specified in Section 09 91 13 "Exterior Painting" and 
Section 09 91 23 "Interior Painting."

END OF SECTION 05 12 00
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SECTION 05 40 00 - COLD-FORMED METAL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Load-bearing wall framing.
2. Exterior non-load-bearing wall framing.
3. Ceiling joist framing.

B. Related Requirements:

1. Section 05 50 00 "Metal Fabrications" for masonry shelf angles and connections.

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of cold-formed steel framing product and accessory.

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing; 
fabrication; and fastening and anchorage details, including mechanical fasteners.

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, bracing, 
bridging, splices, accessories, connection details, and attachment to adjoining work.

B. Delegated-Design Submittal: For cold-formed steel framing.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Welding certificates.
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C. Product Test Reports: For each listed product, for tests performed by manufacturer and witnessed 
by a qualified testing agency.

1. Steel sheet.
2. Expansion anchors.
3. Power-actuated anchors.
4. Mechanical fasteners.
5. Vertical deflection clips.
6. Horizontal drift deflection clips
7. Miscellaneous structural clips and accessories.

D. Research Reports: For non-standard cold-formed steel framing, from ICC-ES.

1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

B. Product Tests: Mill certificates or data from a qualified independent testing agency, or in-house 
testing with calibrated test equipment indicating steel sheet complies with requirements, 
including base-metal thickness, yield strength, tensile strength, total elongation, chemical 
requirements, and metallic-coating thickness.

C. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel."

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect cold-formed steel framing from corrosion, moisture staining, deformation, and other 
damage during delivery, storage, and handling.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

2.2 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 
"Quality Requirements," to design cold-formed steel framing.

B. Structural Performance: Provide cold-formed steel framing capable of withstanding design loads 
within limits and under conditions indicated.

1. Design Loads: As indicated.
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2. Deflection Limits: Design framing systems to withstand[ design loads without deflections 
greater than the following:

a. Exterior Load-Bearing Wall Framing: Horizontal deflection of 1/600 of the wall 
height.

b. Interior Load-Bearing Wall Framing: Horizontal deflection of 1/360 of the wall 
height under a horizontal load of 5 lbf / sq. ft. (239 Pa).

c. Exterior Non-Load-Bearing Framing: Horizontal deflection of 1/600 of the wall 
height.

d. Ceiling Joist Framing: Vertical deflection of 1/240 of the span for live loads and 
1/240 for total loads of the span.

3. Design framing systems to provide for movement of framing members located outside the 
insulated building envelope without damage or overstressing, sheathing failure, 
connection failure, undue strain on fasteners and anchors, or other detrimental effects 
when subject to a maximum ambient temperature change of 120 deg F (67 deg C).

4. Design framing system to maintain clearances at openings, to allow for construction 
tolerances, and to accommodate live load deflection of primary building structure as 
follows:

a. Upward and downward movement of 1/2 inch (13 mm).

5. Design exterior non-load-bearing wall framing to accommodate horizontal deflection 
without regard for contribution of sheathing materials.

C. Cold-Formed Steel Framing Design Standards:

1. Floor and Roof Systems: AISI S210.
2. Wall Studs: AISI S211.
3. Headers: AISI S212.
4. Lateral Design: AISI S213.

D. AISI Specifications and Standards: Unless more stringent requirements are indicated, comply 
with AISI S100 and AISI S200.

E. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency. 
Identify products with appropriate markings of applicable testing agency.

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 
another qualified testing agency.

2.3 COLD-FORMED STEEL FRAMING, GENERAL

A. Steel Sheet: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and 
coating weight as follows:

1. Grade: As required by structural performance.
2. Coating: G60 (Z180), A60 (ZF180), AZ50 (AZ150), or GF30 (ZGF90).
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B. Steel Sheet for Vertical Deflection and Drift Clips: ASTM A 653/A 653M, structural steel, zinc 
coated, of grade and coating as follows:

1. Grade: As required by structural performance.
2. Coating: G60 (Z180).

2.4 LOAD-BEARING WALL FRAMING

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0538 inch (1.37 mm).
2. Flange Width: 1-5/8 inches (41 mm)

B.  U-shaped steel track, of web depths indicated, unpunched, with straight flanges, and as follows:

1. Minimum Base-Metal Thickness: Matching steel studs.
2. Flange Width: 1-1/4 inches (32 mm)

C. Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form header 
beams, of web depths indicated, unpunched, with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0677 inch (1.72 mm) and 0.0966 inch (2.45 mm).
2. Flange Width: 1-5/8 inches (41 mm) and 2 inches (51 mm)

2.5 EXTERIOR NON-LOAD-BEARING WALL FRAMING

A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 
with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0538 inch (1.37 mm).
2. Flange Width: 1-5/8 inches (41 mm).

B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, 
with unstiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: Matching steel studs.
2. Flange Width: 1-1/4 inches (32 mm).

C. Vertical Deflection Clips: Manufacturer's standard bypass head clips, capable of accommodating 
upward and downward vertical displacement of primary structure through positive mechanical 
attachment to stud web.

D. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with 
unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with 
flanges designed to support horizontal loads and transfer them to the primary structure, and as 
follows:
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1. Minimum Base-Metal Thickness: 0.0538 inch (1.37 mm).
2. Flange Width: 1 inch (25 mm) plus the design gap for one-story structures.

E. Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from 
upward and downward vertical displacement and lateral drift of primary structure through 
positive mechanical attachment to stud web and structure.

2.6 CEILING JOIST FRAMING

A. Steel Ceiling Joists: Manufacturer's standard C-shaped steel sections, of web depths indicated, 
unpunched, with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0329 inch (0.84 mm).
2. Flange Width: 1-5/8 inches (41 mm), minimum.

2.7 FRAMING ACCESSORIES

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, 
Type H, metallic coated, of same grade and coating weight used for framing members.

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 
indicated, as follows:

1. Supplementary framing.
2. Bracing, bridging, and solid blocking.
3. Web stiffeners.
4. Anchor clips.
5. End clips.
6. Foundation clips.
7. Gusset plates.
8. Stud kickers and knee braces.
9. Joist hangers and end closures.
10. Hole reinforcing plates.
11. Backer plates.

2.8 ANCHORS, CLIPS, AND FASTENERS

A. Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to 
ASTM A 123/A 123M.

B. Anchor Bolts: ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts, headless, 
hooked bolts, and carbon-steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip 
process according to ASTM A 153/A 153M, Class C.

C. Expansion Anchors: Fabricated from corrosion-resistant materials, with allowable load or 
strength design capacities calculated according to ICC-ES AC193 and ACI 318 greater than or 
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equal to the design load, as determined by testing per ASTM E 488 conducted by a qualified 
testing agency.

D. Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated 
from corrosion-resistant materials, with allowable load capacities calculated according to ICC-
ES AC70, greater than or equal to the design load, as determined by testing per ASTM E 1190 
conducted by a qualified testing agency.

E. Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping, steel 
drill screws.

1. Head Type: Low-profile head beneath sheathing, manufacturer's standard elsewhere.

F. Welding Electrodes: Comply with AWS standards.

2.9 MISCELLANEOUS MATERIALS

A. Galvanizing Repair Paint: SSPC-Paint 20 or MIL-P-21035B.

B. Cement Grout: Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404. 
Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for 
placement and hydration.

C. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout 
containing selected silica sands, portland cement, shrinkage-compensating agents, and 
plasticizing and water-reducing agents, complying with ASTM C 1107/C 1107M, with fluid 
consistency and 30-minute working time.

D. Shims: Load bearing, high-density multimonomer plastic, and nonleaching; or of cold-formed 
steel of same grade and coating as framing members supported by shims.

E. Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from 
manufacturer's standard widths to match width of bottom track or rim track members.

2.10 FABRICATION

A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with 
connections securely fastened, according to referenced AISI's specifications and standards, 
manufacturer's written instructions, and requirements in this Section.

1. Fabricate framing assemblies using jigs or templates.
2. Cut framing members by sawing or shearing; do not torch cut.
3. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, 

pneumatic pin fastening, or riveting as standard with fabricator. Wire tying of framing 
members is not permitted.

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work.
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b. Locate mechanical fasteners and install according to Shop Drawings, with screw 
penetrating joined members by no fewer than three exposed screw threads.

4. Fasten other materials to cold-formed steel framing by welding, bolting, pneumatic pin 
fastening, or screw fastening, according to Shop Drawings.

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection 
stresses. Lift fabricated assemblies to prevent damage or permanent distortion.

C. Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum 
allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

1. Spacing: Space individual framing members no more than plus or minus 1/8 inch (3 mm) 
from plan location. Cumulative error shall not exceed minimum fastening requirements of 
sheathing or other finishing materials.

2. Squareness: Fabricate each cold-formed steel framing assembly to a maximum out-of-
square tolerance of 1/8 inch (3 mm).

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine supporting substrates and abutting structural framing for compliance with requirements 
for installation tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary 
framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.

B. After applying sprayed fire-resistive materials, remove only as much of these materials as needed 
to complete installation of cold-formed framing without reducing thickness of fire-resistive 
materials below that are required to obtain fire-resistance rating indicated. Protect remaining fire-
resistive materials from damage.

C. Install load bearing shims or grout between the underside of load-bearing wall bottom track and 
the top of foundation wall or slab at locations with a gap larger than 1/4 inch (6 mm) to ensure a 
uniform bearing surface on supporting concrete or masonry construction.

D. Install sealer gaskets at the underside of wall bottom track or rim track and at the top of 
foundation wall or slab at stud or joist locations.
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3.3 INSTALLATION, GENERAL

A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field 
assembled.

B. Install cold-formed steel framing according to AISI S200 and to manufacturer's written 
instructions unless more stringent requirements are indicated.

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting 
structure.

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, 
even, true-to-line joints with maximum variation in plane and true position between 
fabricated panels not exceeding 1/16 inch (1.6 mm).

D. Install cold-formed steel framing and accessories plumb, square, and true to line, and with 
connections securely fastened.

1. Cut framing members by sawing or shearing; do not torch cut.
2. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening, 

or riveting. Wire tying of framing members is not permitted.

a. Comply with AWS D1.3/D1.3M requirements and procedures for welding, 
appearance and quality of welds, and methods used in correcting welding work.

b. Locate mechanical fasteners and install according to Shop Drawings, and 
complying with requirements for spacing, edge distances, and screw penetration.

E. Install framing members in one-piece lengths unless splice connections are indicated for track or 
tension members.

F. Install temporary bracing and supports to secure framing and support loads comparable in 
intensity to those for which structure was designed. Maintain braces and supports in place, 
undisturbed, until entire integrated supporting structure has been completed and permanent 
connections to framing are secured.

G. Do not bridge building expansion joints with cold-formed steel framing. Independently frame 
both sides of joints.

H. Install insulation, specified in Section 07 21 00 "Thermal Insulation," in built-up exterior framing 
members, such as headers, sills, boxed joists, and multiple studs at openings, that are 
inaccessible on completion of framing work.

I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's approved 
or standard punched openings.

J. Erection Tolerances: Install cold-formed steel framing level, plumb, and true to line to a 
maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:
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1. Space individual framing members no more than plus or minus 1/8 inch (3 mm) from plan 
location. Cumulative error shall not exceed minimum fastening requirements of sheathing 
or other finishing materials.

3.4 LOAD-BEARING WALL INSTALLATION

A. Install continuous top and bottom tracks sized to match studs. Align tracks accurately and 
securely anchor at corners and ends, and at spacings as follows:

1. Anchor Spacing: As shown on Shop Drawings.

B. Squarely seat studs against top and bottom tracks with gap not exceeding of 1/8 inch (3 mm) 
between the end of wall framing member and the web of track. Fasten both flanges of studs to 
top and bottom tracks. Space studs as follows:

1. Stud Spacing: As indicated.

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar configurations.

D. Align studs vertically where floor framing interrupts wall-framing continuity. Where studs 
cannot be aligned, continuously reinforce track to transfer loads.

E. Align floor and roof framing over studs according to AISI S200, Section C1. Where framing 
cannot be aligned, continuously reinforce track to transfer loads.

F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting 
structure as indicated.

G. Install headers over wall openings wider than stud spacing. Locate headers above openings as 
indicated. Fabricate headers of compound shapes indicated or required to transfer load to 
supporting studs, complete with clip-angle connectors, web stiffeners, or gusset plates.

1. Frame wall openings with not less than a double stud at each jamb of frame as indicated 
on Shop Drawings. Fasten jamb members together to uniformly distribute loads.

2. Install runner tracks and jack studs above and below wall openings. Anchor tracks to jamb 
studs with clip angles or by welding, and space jack studs same as full-height wall studs.

H. Install supplementary framing, blocking, and bracing in stud framing indicated to support 
fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring 
attachment to framing.

1. If type of supplementary support is not indicated, comply with stud manufacturer's written 
recommendations and industry standards in each case, considering weight or load 
resulting from item supported.

I. Install horizontal bridging in stud system, spaced vertically 48 inches (1220 mm. Fasten at each 
stud intersection.



BASEBALL FIELD RELOCATION DTCC OWENS CAMPUS
JANUARY 31, 2025 GEORGETOWN, DELAWARE

CONTRACT NO. C94224099A

COLD-FORMED METAL FRAMING BECKER MORGAN GROUP, INC.
05 40 00 - 10 2022307.01

1. Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of punched 
studs with a minimum of two screws into each flange of the clip angle for framing 
members up to 6 inches (150 mm) deep.

2. Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated and 
stud-track solid blocking of width and thickness to match studs. Fasten flat straps to stud 
flanges and secure solid blocking to stud webs or flanges.

3. Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions.

J. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to 
reinforced top and bottom tracks. Fasten clip-angle connectors to multiple studs at ends of 
bracing and anchor to structure.

K. Install miscellaneous framing and connections, including supplementary framing, web stiffeners, 
clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-
framing system.

3.5 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION

A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to 
supporting structure as indicated.

B. Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space studs as 
follows:

1. Stud Spacing: As indicated.

C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 
warped surfaces and similar requirements.

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical 
loads while providing lateral support.

1. Install single deep-leg deflection tracks and anchor to building structure.
2. Install double deep-leg deflection tracks and anchor outer track to building structure.
3. Connect vertical deflection clips to bypassing infill studs and anchor to building structure.
4. Connect drift clips to cold-formed metal framing and anchor to building structure.

E. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings 
but not more than 48 inches (1220 mm) apart. Fasten at each stud intersection.

1. Top Bridging for Single Deflection Track: Install row of horizontal bridging within 12 
inches (305 mm) of single deflection track. Install a combination of bridging and stud or 
stud-track solid blocking of width and thickness matching studs, secured to stud webs or 
flanges.

a. Install solid blocking at centers indicated on Shop Drawings.
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2. Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of punched 
studs.

3. Bridging: Combination of flat, taut, steel sheet straps of width and thickness indicated and 
stud-track solid blocking of width and thickness to match studs. Fasten flat straps to stud 
flanges and secure solid blocking to stud webs or flanges.

4. Bridging: Proprietary bridging bars installed according to manufacturer's written 
instructions.

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip 
angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing 
system.

3.6 FIELD QUALITY CONTROL

A. Testing: Owner will engage a qualified independent testing and inspecting agency to perform 
field tests and inspections and prepare test reports.

B. Field and shop welds will be subject to testing and inspecting.

C. Testing agency will report test results promptly and in writing to Contractor and Architect.

D. Remove and replace work where test results indicate that it does not comply with specified 
requirements.

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements.

3.7 REPAIRS AND PROTECTION

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and installed 
cold-formed steel framing with galvanized repair paint according to ASTM A 780 and 
manufacturer's written instructions.

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 
Installer, that ensure that cold-formed steel framing is without damage or deterioration at time of 
Substantial Completion.

END OF SECTION 05 40 00
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SECTION 05 50 00 - METAL FABRICATIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Steel framing and supports for overhead doors.
2. Steel framing and supports for mechanical and electrical equipment.
3. Steel framing and supports for applications where framing and supports are not specified in other Sections.
4. Shelf angles.
5. Metal bollards.
6. Metal downspout boots.
7. Loose bearing and leveling plates for applications where they are not specified in other Sections.

B. Products furnished, but not installed, under this Section include the following:

1. Loose steel lintels.
2. Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated to be cast into 

concrete or built into unit masonry.
3. Steel weld plates and angles for casting into concrete for applications where they are not specified in other 

Sections.

C. Related Requirements:

1. Section 03 30 00 "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves, slotted-channel 
inserts, wedge-type inserts, and other items cast into concrete.

2. Section 04 20 00 "Unit Masonry" for installing loose lintels, anchor bolts, and other items built into unit 
masonry.

3. Section 05 12 00 "Structural Steel Framing."

1.3 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating 
manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one 
another.
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B. Coordinate installation of metal fabrications that are anchored to or that receive other work. Furnish setting 
drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 
items with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to Project site in 
time for installation.

1.4 ACTION SUBMITTALS

A. Product Data: For the following:

1. Nonslip aggregates and nonslip-aggregate surface finishes.
2. Paint products.
3. Grout.

B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and details of metal 
fabrications and their connections. Show anchorage and accessory items. Provide Shop Drawings for the 
following:

1. Steel framing and supports for overhead doors.
2. Steel framing and supports for countertops.
3. Steel framing and supports for mechanical and electrical equipment.
4. Steel framing and supports for applications where framing and supports are not specified in other Sections.
5. Shelf angles.
6. Metal bollards.
7. Metal downspout boots.
8. Loose steel lintels.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For professional engineer.

B. Mill Certificates: Signed by stainless-steel manufacturers, certifying that products furnished comply with 
requirements.

C. Welding certificates.

D. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, certifying that shop 
primers are compatible with topcoats.

E. Research/Evaluation Reports: For post-installed anchors, from ICC-ES.

1.6 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel."

B. Welding Qualifications: Qualify procedures and personnel according to the following:
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1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."

1.7 FIELD CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction contiguous with metal fabrications by 
field measurements before fabrication.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes acting on 
exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of 
connections, and other detrimental effects.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

2.2 METALS

A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For metal 
fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled 
trade names, or blemishes.

B. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

C. Stainless-Steel Sheet, Strip, and Plate: ASTM A 240/A 240M or ASTM A 666, Type 304.

D. Stainless-Steel Bars and Shapes: ASTM A 276, Type 304.

E. Steel Tubing: ASTM A 500/A 500M, cold-formed steel tubing.

F. Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise indicated.

G. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless otherwise 
indicated.

H. Aluminum Plate and Sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6.

I. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6.

J. Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.

K. Bronze Extrusions: ASTM B 455, Alloy UNS No. C38500 (extruded architectural bronze).
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L. Bronze Castings: ASTM B 584, Alloy UNS No. C83600 (leaded red brass) or No. C84400 (leaded semired brass).

M. Nickel Silver Extrusions: ASTM B 151/B 151M, Alloy UNS No. C74500.

N. Nickel Silver Castings: ASTM B 584, Alloy UNS No. C97600 (20 percent leaded nickel bronze).

2.3 FASTENERS

A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and zinc-plated 
fasteners with coating complying with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at 
exterior walls. Select fasteners for type, grade, and class required.

1. Provide stainless-steel fasteners for fastening aluminum.
2. Provide stainless-steel fasteners for fastening stainless steel.
3. Provide stainless-steel fasteners for fastening nickel silver.

B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 
with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers.

C. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 325, Type 3 (ASTM A 325M, Type 3); with hex 
nuts, ASTM A 563, Grade C3 (ASTM A 563M, Class 8S3); and, where indicated, flat washers.

D. Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts, ASTM F 593 
(ASTM F 738M); with hex nuts, ASTM F 594 (ASTM F 836M); and, where indicated, flat washers; Alloy 
Group 1 (A1).

E. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563 (ASTM A 563M); and, 
where indicated, flat washers.

1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being fastened is indicated 
to be galvanized.

F. Anchors, General: Anchors capable of sustaining, without failure, a load equal to six times the load imposed when 
installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing 
according to ASTM E 488/E 488M, conducted by a qualified independent testing agency.

G. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise indicated; galvanized 
ferrous castings, either ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel. Provide bolts, 
washers, and shims as needed, all hot-dip galvanized per ASTM F 2329.

H. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.
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1. Material for Interior Locations: Carbon-steel components zinc plated to comply with ASTM B 633 or 
ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, unless otherwise indicated.

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 (A1) stainless-steel 
bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 (ASTM F 836M).

I. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying with MFMA-4, 1-
5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or studs not less than 3 inches (75 mm) 
long at not more than 8 inches (200 mm) o.c. Provide with temporary filler and tee-head bolts, complete with 
washers and nuts, all zinc-plated to comply with ASTM B 633, Class Fe/Zn 5, as needed for fastening to inserts.

2.4 MISCELLANEOUS MATERIALS

A. Shop Primers: Provide primers that comply with Section 09 91 13 "Exterior Painting."

B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with 
MPI#79 and compatible with topcoat.

1. Use primer containing pigments that make it easily distinguishable from zinc-rich primer.

C. Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments that is resistant to 
flash rusting when applied to cleaned steel, complying with MPI#107 and compatible with topcoat.

D. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.

E. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and compatible with 
finish paint systems indicated.

F. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with 
paints specified to be used over it.

G. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.

H. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with 
ASTM C 1107/C 1107M. Provide grout specifically recommended by manufacturer for interior and exterior 
applications.

I. Concrete: Comply with requirements in Section 03 30 00 "Cast-in-Place Concrete" for normal-weight, air-
entrained, concrete with a minimum 28-day compressive strength of 3000 psi (20 MPa).
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2.5 FABRICATION, GENERAL

A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as necessary for 
shipping and handling limitations. Use connections that maintain structural value of joined pieces. Clearly mark 
units for reassembly and coordinated installation.

B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 
1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.

C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.

D. Form exposed work with accurate angles and surfaces and straight edges.

E. Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base 
metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows 

after finishing and contour of welded surface matches that of adjacent surface.

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where 
possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise 
indicated. Locate joints where least conspicuous.

G. Fabricate seams and other connections that are exposed to weather in a manner to exclude water. Provide weep 
holes where water may accumulate.

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.

I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring devices to secure 
metal fabrications rigidly in place and to support indicated loads.

J. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap 
anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a minimum 6-inch (150-mm) embedment and 2-inch (50-mm) 
hook, not less than 8 inches (200 mm) from ends and corners of units and 24 inches (600 mm) o.c., unless 
otherwise indicated.

2.6 MISCELLANEOUS FRAMING AND SUPPORTS

A. General: Provide steel framing and supports not specified in other Sections as needed to complete the Work.
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B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated. Fabricate to 
sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.

1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts for units installed after concrete is placed.

C. Galvanize miscellaneous framing and supports where indicated.

2.7 MISCELLANEOUS STEEL TRIM

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously 
welded joints and smooth exposed edges. Miter corners and use concealed field splices where possible.

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.

1. Provide with integrally welded steel strap anchors for embedding in concrete or masonry construction.

C. Galvanize and prime exterior miscellaneous steel trim.

2.8 METAL BOLLARDS

A. Fabricate metal bollards from Schedule 40 steel pipe 1/4-inch (6.4-mm) wall-thickness rectangular steel tubing.

1. Cap bollards with 1/4-inch- (6.4-mm-) thick steel plate.
2. Where bollards are indicated to receive controls for door operators, provide cutouts for controls and holes 

for wire.
3. Where bollards are indicated to receive light fixtures, provide cutouts for fixtures and holes for wire.

B. Prime bollards with zinc-rich primer.

2.9 METAL DOWNSPOUT BOOTS

A. Provide downspout boots made from cast iron in heights indicated with inlets of size and shape to suit 
downspouts. Provide units with flanges and holes for countersunk anchor bolts.

1. Outlet: Vertical, to discharge into pipe.

B. Prime cast-iron downspout boots with zinc-rich primer.
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2.10 LOOSE BEARING AND LEVELING PLATES

A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction. Drill plates 
to receive anchor bolts and for grouting.

B. Prime plates with zinc-rich primer.

2.11 LOOSE STEEL LINTELS

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry 
walls and partitions at locations indicated. Fabricate in single lengths for each opening unless otherwise indicated. 
Weld adjoining members together to form a single unit where indicated.

B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span, but not less than 8 
inches (200 mm) unless otherwise indicated.

C. Galvanize and prime loose steel lintels located in exterior walls.

2.12 STEEL WELD PLATES AND ANGLES

A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete 
construction as needed to complete the Work. Provide each unit with no fewer than two integrally welded steel 
strap anchors for embedding in concrete.

2.13 FINISHES, GENERAL

A. Finish metal fabrications after assembly.

B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.

2.14 STEEL AND IRON FINISHES

A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and iron 
hardware and with ASTM A 123/A 123M for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.

B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean railings of grease, dirt, oil, 
flux, and other foreign matter, and treat with metallic phosphate process.

C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded in concrete, 
sprayed-on fireproofing, or masonry, or unless otherwise indicated.

1. Shop prime with universal shop primer indicated.
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D. Preparation for Shop Priming: Prepare surfaces to comply with SSPC-SP 6/NACE No. 3, "Commercial Blast 
Cleaning."

1. Exterior Items: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
2. Items Indicated to Receive Zinc-Rich Primer: SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
3. Items Indicated to Receive Primers Specified in Section 09 96 00 "High-Performance Coatings": SSPC-

SP 6/NACE No. 3, "Commercial Blast Cleaning."
4. Other Items: SSPC-SP 3, "Power Tool Cleaning."

E. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, 
Field, and Maintenance Painting of Steel," for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

2.15 ALUMINUM FINISHES

A. As-Fabricated Finish: AA-M12.

B. Clear Anodic Finish: AAMA 611, Class I, AA-M12C22A41.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal fabrications. Set 
metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and 
free of rack; and measured from established lines and levels.

B. Fit exposed connections accurately together to form hairline joints. Weld connections that are not to be left as 
exposed joints but cannot be shop welded because of shipping size limitations. Do not weld, cut, or abrade 
surfaces of exterior units that have been hot-dip galvanized after fabrication and are for bolted or screwed field 
connections.

C. Field Welding: Comply with the following requirements:

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base 
metals.

2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness shows 

after finishing and contour of welded surface matches that of adjacent surface.

D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal fabrications are required 
to be fastened to in-place construction. Provide threaded fasteners for 
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use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and other connectors.

E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar 
construction.

F. Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with grout, concrete, masonry, 
wood, or dissimilar metals with the following:

1. Cast Aluminum: Heavy coat of bituminous paint.
2. Extruded Aluminum: Two coats of clear lacquer.

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

A. General: Install framing and supports to comply with requirements of items being supported, including 
manufacturers' written instructions and requirements indicated on Shop Drawings.

B. Anchor supports for overhead doors securely to, and rigidly brace from, building structure.

C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders with anchor bolts 
embedded in grouted masonry or concrete or with bolts through top plates of pipe columns.

1. Where grout space under bearing plates is indicated for girders supported on concrete or masonry, install 
as specified in "Installing Bearing and Leveling Plates" Article.

D. Install pipe columns on concrete footings with grouted baseplates. Position and grout column baseplates as 
specified in "Installing Bearing and Leveling Plates" Article.

1. Grout baseplates of columns supporting steel girders after girders are installed and leveled.

3.3 INSTALLING METAL BOLLARDS

A. Anchor bollards in place with concrete footings. Center and align bollards in holes 3 inches (75 mm) above 
bottom of excavation. Place concrete and vibrate or tamp for consolidation. Support and brace bollards in position 
until concrete has cured.

B. Fill bollards solidly with concrete, mounding top surface to shed water.

1. Do not fill removable bollards with concrete.

3.4 INSTALLING BEARING AND LEVELING PLATES

A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to 
surfaces. Clean bottom surface of plates.
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B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have been positioned 
and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if protruding, cut off flush with edge of 
bearing plate before packing with nonshrink grout. Pack grout solidly between bearing surfaces and plates to 
ensure that no voids remain.

3.5 ADJUSTING AND CLEANING

A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint 
uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for 
touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil (0.05-mm) dry film thickness.

B. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop 
paint are specified in Section 09 91 13 "Exterior Painting."

C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply 
with ASTM A 780/A 780M.

END OF SECTION 05 50 00
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SECTION 05 52 13 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Steel pipe and tube railings.

1.3 COORDINATION

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating 
manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.

B. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and directions for installing 
anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded 
in concrete or masonry. Deliver such items to Project site in time for installation.

C. Schedule installation so wall attachments are made only to completed walls. Do not support railings temporarily by 
any means that do not satisfy structural performance requirements.

1.4 ACTION SUBMITTALS

A. Product Data: For the following:

1. Manufacturer's product lines of mechanically connected railings.
2. Railing brackets.
3. Grout, anchoring cement, and paint products.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

C. Delegated-Design Submittal: For railings, including analysis data signed and sealed by the qualified professional 
engineer responsible for their preparation.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Welding certificates.
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C. Mill Certificates: Signed by manufacturers of stainless-steel products certifying that products furnished comply with 
requirements.

D. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers certifying that shop 
primers are compatible with topcoats.

E. Product Test Reports: For pipe and tube railings, for tests performed by a qualified testing agency, according to 
ASTM E 894 and ASTM E 935.

F. Evaluation Reports: For post-installed anchors, from ICC-ES.

1.6 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

1.7 DELIVERY, STORAGE, AND HANDLING

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering 
before shipping.

1.8 FIELD CONDITIONS

A. Field Measurements: Verify actual locations of walls and other construction contiguous with metal fabrications by 
field measurements before fabrication.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 "Quality Requirements," 
to design railings, including attachment to building construction.

B. Structural Performance: Railings, including attachment to building construction, shall withstand the effects of gravity 
loads and the following loads and stresses within limits and under conditions indicated:

1. Handrails and Top Rails of Guards:

a. Uniform load of 50 lbf/ ft. (0.73 kN/m) applied in any direction.
b. Concentrated load of 200 lbf (0.89 kN) applied in any direction.
c. Uniform and concentrated loads need not be assumed to act concurrently.

2. Infill of Guards:

a. Concentrated load of 50 lbf (0.22 kN) applied horizontally on an area of 1 sq. ft. (0.093 sq. m).
b. Infill load and other loads need not be assumed to act concurrently.
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C. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C),material surfaces.

2.2 METALS, GENERAL

A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade 
names, stains, discolorations, or blemishes.

B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as supported rails unless 
otherwise indicated.

1. Provide type of bracket with flange tapped for concealed anchorage to threaded hanger bolt and that provides 
1-1/2-inch (38-mm) clearance from inside face of handrail to finished wall surface.

2.3 STEEL AND IRON

A. Tubing:  ASTM A 500 (cold formed) or ASTM A 513.

B. Pipe: ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and 
weight are required by structural loads.

1. Provide galvanized finish for exterior installations and where indicated.

C. Plates, Shapes, and Bars: ASTM A 36/A 36M.

D. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless otherwise indicated.

2.4 FASTENERS

A. General: Provide the following:

1. Ungalvanized-Steel Railings: Plated steel fasteners complying with ASTM B 633 or ASTM F 1941 
(ASTM F 1941M), Class Fe/Zn 5 for zinc coating.

2. Hot-Dip Galvanized Railings: Type 304 stainless-steel or hot-dip zinc-coated steel fasteners complying with 
ASTM A 153/A 153M or ASTM F 2329 for zinc coating.

3. Provide exposed fasteners with finish matching appearance, including color and texture, of railings.

B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and class required to produce 
connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design 
loads.

C. Fasteners for Interconnecting Railing Components:

1. Provide concealed fasteners for interconnecting railing components and for attaching them to other work, 
unless otherwise indicated.

D. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors capable of sustaining, without 
failure, a load equal to 6 times the load imposed when installed in unit masonry and 4 times the load imposed when 
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installed in concrete, as determined by testing according to ASTM E 488/E 488M, conducted by a qualified 
independent testing agency.

1. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 1 (A1) stainless-steel 
bolts, ASTM F 593 (ASTM F 738M), and nuts, ASTM F 594 (ASTM F 836M).

2.5 MISCELLANEOUS MATERIALS

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.

B. Etching Cleaner for Galvanized Metal: Complying with MPI#25.

C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints 
specified to be used over it.

D. Shop Primers: Provide primers that comply with Section 09 96 00 "High-Performance Coatings."

E. Intermediate Coats and Topcoats: Provide products that comply with Section 09 96 00 "High-Performance Coatings."

F. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.

G. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with 
ASTM C 1107/C 1107M. Provide grout specifically recommended by manufacturer for interior and exterior 
applications.

H. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for 
mixing with water at Project site to create pourable anchoring, patching, and grouting compound.

1. Water-Resistant Product:  At exterior locations provide formulation that is resistant to erosion from water 
exposure without needing protection by a sealer or waterproof coating and that is recommended by 
manufacturer for exterior use.

2.6 FABRICATION

A. General: Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, 
details, finish, and anchorage, but not less than that required to support structural loads.

B. Shop assemble railings to greatest extent possible to minimize field splicing and assembly. Disassemble units only as 
necessary for shipping and handling limitations. Clearly mark units for reassembly and coordinated installation. Use 
connections that maintain structural value of joined pieces.

C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 
inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.

D. Form work true to line and level with accurate angles and surfaces.

E. Fabricate connections that are exposed to weather in a manner that excludes water. Provide weep holes where water 
may accumulate.
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F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.

G. Connections: Fabricate railings with welded connections unless otherwise indicated.

H. Welded Connections: Cope components at connections to provide close fit, or use fittings designed for this purpose. 
Weld all around at connections, including at fittings.

1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base 
metals.

2. Obtain fusion without undercut or overlap.
3. Remove flux immediately.
4. At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after finishing 

and welded surface matches contours of adjoining surfaces.

I. Form Changes in Direction as Follows:

1. As detailed.
2. By bending.

J. For changes in direction made by bending, use jigs to produce uniform curvature for each repetitive configuration 
required. Maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise 
deforming exposed surfaces of components.

K. Close exposed ends of railing members with prefabricated end fittings.

L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends of returns unless 
clearance between end of rail and wall is 1/4 inch (6 mm) or less.

M. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, and anchors to 
interconnect railing members to other work unless otherwise indicated.

1. At brackets and fittings fastened to plaster or gypsum board partitions, provide crush-resistant fillers or other 
means to transfer loads through wall finishes to structural supports and prevent bracket or fitting rotation and 
crushing of substrate.

N. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work. Fabricate anchorage 
devices capable of withstanding loads imposed by railings. Coordinate anchorage devices with supporting structure.

O. For railing posts set in concrete, provide stainless-steel sleeves not less than 6 inches (150 mm) long with inside 
dimensions not less than 1/2 inch (13 mm) greater than outside dimensions of post, with metal plate forming bottom 
closure.

P. For removable railing posts, fabricate slip-fit sockets from steel tube or pipe whose ID is sized for a close fit with 
posts; limit movement of post without lateral load, measured at top, to not more than one-fortieth of post height. 
Provide socket covers designed and fabricated to resist being dislodged.

1. Provide chain with eye, snap hook, and staple across gaps formed by removable railing sections at locations 
indicated. Fabricate from same metal as railings.

Q. Toe Boards: Provide toe boards at railings around openings and at edge of open-sided floors and platforms. Fabricate 
to dimensions and details indicated.
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2.7 STEEL AND IRON FINISHES

A. Galvanized Railings:

1. Hot-dip galvanize steel railings, including hardware, after fabrication.
2. Comply with ASTM A 123/A 123M for hot-dip galvanized railings.
3. Comply with ASTM A 153/A 153M for hot-dip galvanized hardware.
4. Do not quench or apply post galvanizing treatments that might interfere with paint adhesion.
5. Fill vent and drain holes that are exposed in the finished Work, unless indicated to remain as weep holes, by 

plugging with zinc solder and filing off smooth.

B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous components.

C. Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, 
and other foreign matter, and treat with etching cleaner.

D. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with SSPC-SP 6/NACE No. 3, 
"Commercial Blast Cleaning."

E. Primer Application: Apply shop primer to prepared surfaces of railings unless otherwise indicated. Comply with 
requirements in SSPC-PA 1, "Shop, Field, and Maintenance Painting of Steel," for shop painting. Primer need not be 
applied to surfaces to be embedded in concrete or masonry.

1. Shop prime uncoated railings with primers specified in Section 09 96 00 "High-Performance Coatings" are 
indicated.

2. Do not apply primer to galvanized surfaces.

F. Shop-Painted Finish: Comply with Section 09 96 00 "High-Performance Coatings."

1. Color:  As selected by Architect from manufacturer's full range.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify that locations of 
concealed reinforcements are clearly marked for Installer. Locate reinforcements and mark locations if not already 
done.

3.2 INSTALLATION, GENERAL

A. Fit exposed connections together to form tight, hairline joints.

B. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in location, alignment, and 
elevation; measured from established lines and levels and free of rack.

1. Do not weld, cut, or abrade surfaces of railing components that are coated or finished after fabrication and that 
are intended for field connection by mechanical or other means without further cutting or fitting.

2. Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).
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3. Align rails so variations from level for horizontal members and variations from parallel with rake of steps and 
ramps for sloping members do not exceed 1/4 inch in 12 feet (6 mm in 3.5 m).

C. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals and other materials 
from direct contact with incompatible materials.

1. Coat, with a heavy coat of bituminous paint, concealed surfaces of aluminum that are in contact with grout, 
concrete, masonry, wood, or dissimilar metals.

D. Adjust railings before anchoring to ensure matching alignment at abutting joints.

E. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for securing railings and for 
properly transferring loads to in-place construction.

3.3 RAILING CONNECTIONS

A. Welded Connections: Use fully welded joints for permanently connecting railing components. Comply with 
requirements for welded connections in "Fabrication" Article whether welding is performed in the shop or in the field.

B. Expansion Joints: Install expansion joints at locations indicated but not farther apart than required to accommodate 
thermal movement. Provide slip-joint internal sleeve extending 2 inches (50 mm) beyond joint on either side, fasten 
internal sleeve securely to one side, and locate joint within 6 inches (150 mm) of post.

3.4 ANCHORING POSTS

A. Form or core-drill holes not less than 5 inches (125 mm) deep and 3/4 inch (20 mm) larger than OD of post for 
installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space between post and 
concrete with nonshrink, nonmetallic grout or anchoring cement, mixed and placed to comply with anchoring material 
manufacturer's written instructions.

B. Leave anchorage joint exposed with 1/8-inch (3-mm) buildup, sloped away from post.

C. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by conditions, connected to 
posts and to metal supporting members as follows:

1. For steel pipe railings, weld flanges to post and bolt to metal supporting surfaces.

D. Install removable railing sections, where indicated, in slip-fit metal sockets cast in concrete.

3.5 ATTACHING RAILINGS

A. Anchor railing ends at walls with round flanges anchored to wall construction and welded to railing ends.

B. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and welded to railing ends.

C. Attach railings to wall with wall brackets. Locate brackets as indicated or, if not indicated, at spacing required to 
support structural loads.

D. Secure wall brackets and railing end flanges to building construction as follows:
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1. For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
2. For hollow masonry anchorage, use toggle bolts.
3. For steel-framed partitions, use self-tapping screws fastened to steel framing or to concealed steel 

reinforcements.

3.6 ADJUSTING AND CLEANING

A. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint 
are specified in Section 09 96 00 "High-Performance Coatings."

B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair galvanizing to comply with 
ASTM A 780/A 780M.

3.7 PROTECTION

A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by 
railing manufacturer. Remove protective coverings at time of Substantial Completion.

END OF SECTION 05 52 13
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SECTION 06 10 53 - MISCELLANEOUS ROUGH CARPENTRY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:
1. Wood blocking and nailers.

1.3 DEFINITIONS

A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least dimension.

B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) or greater size but less than 5 
inches nominal (114 mm actual) size in least dimension.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details.

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Indicate 
type of preservative used and net amount of preservative retained.

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Include 
physical properties of treated materials based on testing by a qualified independent 
testing agency.

3. For products receiving a waterborne treatment, include statement that moisture content of 
treated materials was reduced to levels specified before shipment to Project site.

1.5 INFORMATIONAL SUBMITTALS

A. Evaluation Reports: For the following, from ICC-ES:

1. Preservative-treated wood.
2. Power-driven fasteners.
3. Post-installed anchors.
4. Metal framing anchors.
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1.6 QUALITY ASSURANCE

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-
retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that 
periodically performs inspections to verify that the material bearing the classification marking is 
representative of the material tested.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. 
Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide 
for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PRODUCTS, GENERAL

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 
indicated, provide lumber that complies with the applicable rules of any rules-writing agency 
certified by the ALSC Board of Review. Provide lumber graded by an agency certified by the 
ALSC Board of Review to inspect and grade lumber under the rules indicated.

1. Factory mark each piece of lumber with grade stamp of grading agency.
2. Dress lumber, S4S, unless otherwise indicated.

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated.

2.2 MISCELLANEOUS LUMBER

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 
construction, including the following:

1. Blocking.
2. Nailers.

B. Dimension Lumber Items:  Standard, Stud, or No. 3 grade lumber of any species.

C. Concealed Boards:  19 percent maximum moisture content of any of the following species and 
grades:

1. Mixed southern pine or southern pine, No. 3 grade; SPIB.
2. Eastern softwoods, No. 3 Common grade; NELMA.
3. Northern species, No. 3 Common grade; NLGA.
4. Western woods, Standard or No. 3 Common grade; WCLIB or WWPA.
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D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 
of any species may be used provided that it is cut and selected to eliminate defects that will 
interfere with its attachment and purpose.

E. For blocking and nailers used for attachment of other construction, select and cut lumber to 
eliminate knots and other defects that will interfere with attachment of other work.

2.3 FASTENERS

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 
this article for material and manufacture.

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative treated, 
or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A153/A153M.

B. Nails, Brads, and Staples: ASTM F1667.

C. Screws for Fastening to Metal Framing:  ASTM C1002, length as recommended by screw 
manufacturer for material being fastened.

D. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70.

E. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC01 ICC-ES AC58 ICC-ES AC193 or ICC-ES AC308 
as appropriate for the substrate.

1. Material: Carbon-steel components, zinc plated to comply with ASTM B633, 
Class Fe/Zn 5.

2. Material: Stainless steel with bolts and nuts complying with ASTM F593 and 
ASTM F594, Alloy Group 1 or 2 (ASTM F738M and ASTM F836M, Grade A1 or A4).

2.4 MISCELLANEOUS MATERIALS

A. Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl 
rubber compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded 
polyolefin to produce an overall thickness of not less than 0.025 inch (0.6 mm).

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 
carpentry accurately to other construction. Locate furring, nailers, blocking,and similar supports 
to comply with requirements for attaching other construction.
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B. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole.

C. Do not splice structural members between supports unless otherwise indicated.

D. Provide blocking and framing as indicated and as required to support facing materials, fixtures, 
specialty items, and trim.

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where 
framing or blocking does not provide a surface for fastening edges of panels. Space clips 
not more than 16 inches (406 mm) o.c.

E. Sort and select lumber so that natural characteristics do not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement.

F. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber.

1. Use inorganic boron for items that are continuously protected from liquid water.
2. Use copper naphthenate for items not continuously protected from liquid water.

G. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying 
with the following:

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.
2. ICC-ES evaluation report for fastener.

H. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections between members. Install fasteners without splitting wood. Drive nails 
snug but do not countersink nail heads unless otherwise indicated.

3.2 INSTALLATION OF WOOD BLOCKING AND NAILER

A. Install where indicated and where required for attaching other work. Form to shapes indicated 
and cut as required for true line and level of attached work. Coordinate locations with other 
work involved.

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 
unless otherwise indicated.

C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not 
less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact 
thickness of finish material. Remove temporary grounds when no longer required.
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3.3 PROTECTION

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 
Apply borate solution by spraying to comply with EPA-registered label.

B. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough 
carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by 
spraying to comply with EPA-registered label.

END OF SECTION 06 10 53
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SECTION 06 16 00 - SHEATHING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Roof sheathing.

B. Related Requirements:

1. Section 06 10 53 "Miscellaneous Rough Carpentry" for plywood backing panels.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Review air-barrier and water-resistant glass-mat gypsum sheathing requirements and installation, 
special details, transitions, mockups, air-leakage testing, protection, and work scheduling that 
covers air-barrier and water-resistant glass-mat gypsum sheathing.

1.3 ACTION SUBMITTALS

A. Product Data:

1. Roof sheathing.

B. Product Data Submittals: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details.

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated plywood complies with requirements. Indicate type of 
preservative used and net amount of preservative retained.

2. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by 
treating plant that treated plywood complies with requirements. Include physical properties of 
treated materials.

3. For products receiving waterborne treatment, include statement that moisture content of treated 
materials was reduced to levels specified before shipment to Project site.

4. For air-barrier and water-resistant glass-mat gypsum sheathing, include manufacturer's technical 
data and tested physical and performance properties of products.

C. Shop Drawings: For air-barrier and water-resistant glass-mat gypsum sheathing assemblies.

1. Show locations and extent of sheathing, accessories, and assemblies specific to Project conditions.
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2. Include details for sheathing joints and cracks, counterflashing strips, penetrations, inside and 
outside corners, terminations, and tie-ins with adjoining construction.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer, including list of ABAA-certified installers and supervisors employed by 
Installer, who work on Project.

B. Evaluation Reports: For the following, from ICC-ES:

1. Wood-preservative-treated plywood.

C. Field quality-control reports.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. Protect 
sheathing from weather by covering with waterproof sheeting, securely anchored. Provide for air 
circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 WOOD PANEL PRODUCTS

A. Emissions: Products are to meet the testing and product requirements of the California Department of 
Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions 
from Indoor Sources Using Environmental Chambers."

B. Thickness: As needed to comply with requirements specified, but not less than thickness indicated.

C. Factory mark panels to indicate compliance with applicable standard.

2.2 PRESERVATIVE-TREATED PLYWOOD

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC3b for exterior construction not 
in contact with ground.

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no arsenic or 
chromium.

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to authorities 
having jurisdiction.

C. Application: Treat all plywood unless otherwise indicated.
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2.3 ROOF SHEATHING

A. Plywood Sheathing, Roofs: Either DOC PS 1 or DOC PS 2, Exterior, Structural I sheathing.

1. Span Rating: Not less than 16/0.
2. Nominal Thickness: Not less than 15/32 inch (11.9 mm).

2.4 FASTENERS

A. General: Provide fasteners of size and type indicated that comply with requirements specified in this article 
for material and manufacture.

1. For roof sheathing, provide fasteners with hot-dip zinc coating complying with 
ASTM A153/A153M.

B. Nails, Brads, and Staples: ASTM F1667.

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having 
jurisdiction, based on ICC-ES AC70.

D. Screws for Fastening Sheathing to Wood Framing: ASTM C1002.

E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: ASTM C954, except with 
wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to use with 
minimum number of joints or optimum joint arrangement. Arrange joints so that pieces do not span 
between fewer than three support members.

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting construction 
unless otherwise indicated.

C. Securely attach to substrate by fastening as indicated, complying with the following:

1. Table 2304.10.1, "Fastening Schedule," in the ICC's International Building Code.
2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), "Alternate 

Attachments," in the ICC's International Residential Code for One- and Two-Family Dwellings.
3. ICC-ES evaluation report for fastener.

D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully penetrate 
members where opposite side will be exposed to view or will receive finish materials. Make tight 
connections. Install fasteners without splitting wood.
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E. Coordinate roof sheathing installation with flashing and joint-sealant installation so these materials are 
installed in sequence and manner that prevent exterior moisture from passing through completed assembly.

F. Coordinate sheathing installation with installation of materials installed over sheathing so sheathing is not 
exposed to precipitation or left exposed at end of the workday when rain is forecast.

3.2 INSTALLATION OF WOOD STRUCTURAL PANEL

A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood 
Construction Guide," for types of structural-use panels and applications indicated.

B. Fastening Methods: Fasten panels as indicated below:

1. Wall and Roof Sheathing:

a. Screw to cold-formed metal framing.
b. Space panels 1/8 inch (3 mm) apart at edges and ends.

3.3 FIELD QUALITY CONTROL

A. ABAA Quality Assurance Program: Perform examinations, preparation, installation, testing, and 
inspections under ABAA's Quality Assurance Program.

B. Testing and Inspecting Agency: Engage a qualified testing agency to perform tests and inspections.

C. Prepare test and inspection reports.

END OF SECTION 06 16 00
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SECTION 07 41 13.16 - STANDING-SEAM METAL ROOF PANELS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Standing-seam metal roof panels.
2. Soffit Panels

1.3 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Meet with Owner, Architect, Owner's insurer if applicable, metal panel Installer, metal panel manufacturer's 
representative, structural-support Installer, and installers whose work interfaces with or affects metal panels, 
including installers of roof accessories and roof-mounted equipment.

2. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, 
and facilities needed to make progress and avoid delays.

3. Review methods and procedures related to metal panel installation, including manufacturer's written 
instructions.

4. Examine support conditions for compliance with requirements, including alignment between and attachment to 
structural members.

5. Review structural loading limitations of deck during and after roofing.
6. Review flashings, special details, drainage, penetrations, equipment curbs, and condition of other construction 

that affect metal panels.
7. Review governing regulations and requirements for insurance, certificates, and tests and inspections if 

applicable.
8. Review temporary protection requirements for metal panel systems during and after installation.
9. Review procedures for repair of metal panels damaged after installation.
10. Document proceedings, including corrective measures and actions required, and furnish copy of record to each 

participant.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components and profiles, and 
finishes for each type of panel and accessory.

B. Shop Drawings:
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1. Include fabrication and installation layouts of metal panels; details of edge conditions, joints, panel profiles, 
corners, anchorages, attachment system, trim, flashings, closures, and accessories; and special details.

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale of not less than 1-1/2 
inches per 12 inches.

C. Samples for Initial Selection: For each type of metal panel indicated with factory-applied color finishes.

1. Include similar Samples of trim and accessories involving color selection.

D. Samples for Verification: For each type of exposed finish required, prepared on Samples of size indicated below.

1. Metal Panels: 12 inches long by actual panel width. Include clips, fasteners, closures, and other metal panel 
accessories.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer.

B. Product Test Reports: For each product, for tests performed by a qualified testing agency.

C. Field quality-control reports.

D. Sample Warranties: For special warranties.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: For metal panels to include in maintenance manuals.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by 
manufacturer.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Deliver components, metal panels, and other manufactured items so as not to be damaged or deformed. Package metal 
panels for protection during transportation and handling.

B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and surface damage.

C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and ventilated covering. 
Store metal panels to ensure dryness, with positive slope for drainage of water. Do not store metal panels in contact 
with other materials that might cause staining, denting, or other surface damage.

D. Retain strippable protective covering on metal panels during installation.
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1.9 FIELD CONDITIONS

A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit assembly 
of metal panels to be performed according to manufacturers' written instructions and warranty requirements.

1.10 COORDINATION

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment 
provided.

B. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of soffits, and other adjoining 
work to provide a leakproof, secure, and noncorrosive installation.

1.11 WARRANTY

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of 
metal panel systems that fail in materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including rupturing, cracking, or puncturing.
b. Deterioration of metals and other materials beyond normal weathering.

2. Warranty Period:  Two (2) years from date of Substantial Completion.

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees to repair finish or 
replace metal panels that show evidence of deterioration of factory-applied finishes within specified warranty period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Delta E units when tested according to ASTM D2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period:  Twenty (20) years from date of Substantial Completion.

C. Special Weathertightness Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace 
standing-seam metal roof panel assemblies that fail to remain weathertight, including leaks, within specified warranty 
period.

1. Warranty Period:  Thirty (30) years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the following loads, based 
on testing according to ASTM E1592:

1. Wind Loads: As indicated on Drawings.
2. Other Design Loads: As indicated on Drawings.
3. Deflection Limits: For wind loads, no greater than 1/180 of the span.

B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to ASTM E1680 at the following 
test-pressure difference:

1. Test-Pressure Difference: 6.24 lbf/sq. ft.

C. Water Penetration under Static Pressure: No water penetration when tested according to ASTM E1646 at the following 
test-pressure difference:

1. Test-Pressure Difference: 6.24 lbf/sq. ft.

D. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-uplift-resistance class 
indicated.

1. Uplift Rating:  UL 90.

E. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes by preventing 
buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other 
detrimental effects. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-
sky heat loss.

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces Insert temperature range.

2.2 STANDING-SEAM METAL ROOF PANELS

A. Provide factory-formed metal roof panels designed to be installed by lapping and interconnecting raised side edges of 
adjacent panels with joint type indicated and mechanically attaching panels to supports using concealed clips in side 
laps. Include clips, cleats, pressure plates, and accessories required for weathertight installation.

1. Steel Panel Systems: Unless more stringent requirements are indicated, comply with ASTM E1514.

B. Vertical-Rib, Seamed-Joint, Standing-Seam Structural Metal Roof Panels: Formed with vertical ribs at panel edges and 
intermediate stiffening ribs symmetrically spaced between ribs; designed for sequential installation by mechanically 
attaching panels to supports using concealed clips located under one side of panels, engaging opposite edge of adjacent 
panels, and mechanically seaming panels together.

1. Basis-of-Design Product: Subject to compliance with requirements, provide Pac-Clad Snap-Clad Smooth 
Panel or a comparable product by one of the following:

a. ATAS International, Inc.

http://www.specagent.com/Lookup?ulid=6906
http://www.specagent.com/Lookup?uid=123457148655
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b. CENTRIA.
c. Dimensional Metals, Inc.
d. Drexel Metals.
e. IMETCO.
f. Merchant and Evans.
g. PAC-CLAD; Petersen Aluminum Corporation; a Carlisle company.
h. Tremco, Inc.

2. Metallic-Coated Steel Sheet: Zinc-coated (galvanized) steel sheet complying with ASTM A653/A653M, G90 
coating designation, or aluminum-zinc alloy-coated steel sheet complying with ASTM A792/A792M, 
Class AZ50 coating designation; structural quality. Prepainted by the coil-coating process to comply with 
ASTM A755/A755M.

a. Nominal Thickness: 0.028 inch minimum.
b. Exterior Finish: Two-coat fluoropolymer.
c. Color:  As selected by Architect from full range of Valspar solid (non-mica, non-metallic) colors.

3. Clips: One-piece fixed to accommodate thermal movement.

a. Material: 0.064-inch- nominal thickness, zinc-coated (galvanized) or aluminum-zinc alloy-coated steel 
sheet.

4. Joint Type: As standard with manufacturer.
5. Panel Coverage: 16 inches.
6. Panel Height: 1.75 inches

2.3 METAL SOFFIT PANELS

a. General: Provide metal soffit panels designed to be installed by lapping and interconnecting side edges 
of adjacent panels and mechanically attaching through panel to supports using concealed fasteners in 
side laps. Include accessories required for weathertight installation.

b. Flush-Profile Metal Soffit Panels:  Solid panels formed with vertical panel edges and a flat pan 
between panel edges; with flush joint between panels.

1) Material: Same material and finish as metal roof panels.
2) Color: To be selected my Architect from Manufacture’s full range, including custom.
3) Panel Coverage:  8 inches (203 mm).
4) Panel Height:  0.875 inch (22 mm).

2.4 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, sheet underlayment, a minimum 
of 30 mils thick, consisting of slip-resistant, polyethylene-film top surface laminated to a layer of butyl or SBS-
modified asphalt adhesive, with release-paper backing. Provide primer when recommended by underlayment 
manufacturer.

1. Thermal Stability: Stable after testing at 240 deg F; ASTM D1970.
2. Low-Temperature Flexibility: Passes after testing at minus 20 deg F; ASTM D1970.

http://www.specagent.com/Lookup?uid=123457148657
http://www.specagent.com/Lookup?uid=123457148658
http://www.specagent.com/Lookup?uid=123457148668
http://www.specagent.com/Lookup?uid=123457148664
http://www.specagent.com/Lookup?uid=123457148667
http://www.specagent.com/Lookup?uid=123457148671
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2.5 MISCELLANEOUS MATERIALS

A. Miscellaneous Metal Subframing and Furring: ASTM C645; cold-formed, metallic-coated steel sheet, 
ASTM A653/A653M, G90 coating designation or ASTM A792/A792M, Class AZ50 coating designation unless 
otherwise indicated. Provide manufacturer's standard sections as required for support and alignment of metal panel 
system.

B. Panel Accessories: Provide components required for a complete, weathertight panel system including trim, copings, 
fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items. Match 
material and finish of metal panels unless otherwise indicated.

1. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or closed-cell laminated 
polyethylene; minimum 1-inch- thick, flexible closure strips; cut or premolded to match metal panel profile. 
Provide closure strips where indicated or necessary to ensure weathertight construction.

C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as required to seal against 
weather and to provide finished appearance. Locations include, but are not limited to, eaves, rakes, corners, bases, 
framed openings, ridges, fasciae, and fillers. Finish flashing and trim with same finish system as adjacent metal panels.

D. Panel Fasteners: Self-tapping screws designed to withstand design loads.

E. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with panel materials, are 
nonstaining, and do not damage panel finish.

1. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape with release-
paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch wide and 1/8 inch 
thick.

2. Joint Sealant: ASTM C920; elastomeric polyurethane or silicone sealant; of type, grade, class, and use 
classifications required to seal joints in metal panels and remain weathertight; and as recommended in writing 
by metal panel manufacturer.

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C1311.

2.6 FABRICATION

A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard procedures and processes, 
as necessary to fulfill indicated performance requirements demonstrated by laboratory testing. Comply with indicated 
profiles and with dimensional and structural requirements.

B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of panel.

C. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that provide a weathertight seal 
and prevent metal-to-metal contact, and that minimize noise from movements.

D. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's recommendations and 
recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and 
other characteristics of item indicated.

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, and tool marks and that 
are true to line and levels indicated, with exposed edges folded back to form hems.

2. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-lock seams. Tin edges 
to be seamed, form seams, and solder.
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3. Sealed Joints: Form non-expansion, but movable, joints in metal to accommodate sealant and to comply with 
SMACNA standards.

4. Conceal fasteners and expansion provisions where possible. Exposed fasteners are not allowed on faces of 
accessories exposed to view.

5. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, 
noncorrosive metal recommended in writing by metal panel manufacturer.

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or metal panel 
manufacturer for application, but not less than thickness of metal being secured.

2.7 FINISHES

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping.

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if they are within 
one-half of the range of approved Samples. Noticeable variations in same piece are unacceptable. Variations in 
appearance of other components are acceptable if they are within the range of approved Samples and are assembled or 
installed to minimize contrast.

C. Steel Panels and Accessories:

1. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent 
polyvinylidene fluoride (PVDF) resin by weight in color coat. Prepare, pretreat, and apply coating to exposed 
metal surfaces to comply with coating and resin manufacturers' written instructions.

2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored acrylic or polyester 
backer finish consisting of prime coat and wash coat with a minimum total dry film thickness of 0.5 mil.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation 
tolerances, metal panel supports, and other conditions affecting performance of the Work.

1. Examine primary and secondary roof framing to verify that rafters, purlins, angles, channels, and other 
structural panel support members and anchorages have been installed within alignment tolerances required by 
metal roof panel manufacturer.

2. Examine solid roof sheathing to verify that sheathing joints are supported by framing or blocking and that 
installation is within flatness tolerances required by metal roof panel manufacturer.

a. Verify that air- or water-resistive barriers have been installed over sheathing or backing substrate to 
prevent air infiltration or water penetration.

B. Examine roughing-in for components and systems penetrating metal panels to verify actual locations of penetrations 
relative to seam locations of metal panels before installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support members and anchorages 
according to ASTM C754 and metal panel manufacturer's written recommendations.

3.3 INSTALLATION OF UNDERLAYMENT

A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with temperature restrictions 
of underlayment manufacturer for installation. Apply at locations indicated below, wrinkle free, in shingle fashion to 
shed water, and with end laps of not less than 6 inches staggered 24 inches between courses. Overlap side edges not 
less than 3-1/2 inches. Roll laps with roller. Cover underlayment within fourteen (14) days.

1. Apply over the entire roof surface.

B. Flashings: Install flashings to cover underlayment to comply with requirements specified in Section 07 62 00 "Sheet 
Metal Flashing and Trim."

3.4 INSTALLATION OF METAL SOFFIT PANELS

a. General: Install metal panels according to manufacturer's written instructions in orientation, sizes, and 
locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor metal 
panels and other components of the Work securely in place, with provisions for thermal and structural 
movement.

1) Shim or otherwise plumb substrates receiving metal panels.
2) Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. Do 

not begin installation until air- or water-resistive barriers and flashings that will be concealed 
by metal panels are installed.

3) Install screw fasteners in predrilled holes.
4) Locate and space fastenings in uniform vertical and horizontal alignment.
5) Install flashing and trim as metal panel work proceeds.
6) Locate panel splices over, but not attached to, structural supports. Stagger panel splices and 

end laps to avoid a four-panel lap splice condition.
7) Provide weathertight escutcheons for pipe- and conduit-penetrating panels.

b. Fasteners:

1) Steel Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use galvanized-
steel fasteners for surfaces exposed to the interior.

c. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against 
galvanic action as recommended in writing by metal panel manufacturer.

d. Lap-Seam Metal Panels: Fasten metal panels to supports with fasteners at each lapped joint at location 
and spacing recommended by manufacturer.

1) Apply panels and associated items true to line for neat and weathertight enclosure.
2) Provide metal-backed washers under heads of exposed fasteners bearing on weather side of 

metal panels.
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3) Locate and space exposed fasteners in uniform vertical and horizontal alignment. Use proper 
tools to obtain controlled uniform compression for positive seal without rupture of washer.

4) Install screw fasteners with power tools having controlled torque adjusted to compress washer 
tightly without damage to washer, screw threads, or panels. Install screws in predrilled holes.

e. Watertight Installation:

1) Apply a continuous ribbon of sealant or tape to seal lapped joints of metal panels, using 
sealant or tape as recommend by manufacturer on side laps of nesting-type panels and 
elsewhere as needed to make panels watertight.

2) Provide sealant or tape between panels and protruding equipment, vents, and accessories.
3) At panel splices, nest panels with minimum 6-inch (152-mm) end lap, sealed with sealant and 

fastened together by interlocking clamping plates.

f. Accessory Installation: Install accessories with positive anchorage to building and weathertight 
mounting, and provide for thermal expansion. Coordinate installation with flashings and other 
components.

1) Install components required for a complete metal panel system including trim, corners, seam 
covers, flashings, sealants, gaskets, fillers, closure strips, and similar items. Provide types 
indicated by metal panel manufacturer; or, if not indicated, provide types recommended by 
metal panel manufacturer.

g. Flashing and Trim: Comply with performance requirements, manufacturer's written installation 
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where 
possible, and set units true to line and level as indicated. Install work with laps, joints, and seams that 
are permanently watertight.

1) Install exposed flashing and trim that is without buckling, and tool marks, and that is true to 
line and levels indicated, with exposed edges folded back to form hems. Install sheet metal 
flashing and trim to fit substrates and to achieve waterproof performance.

2) Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space 
movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 inches (610 
mm) of corner or intersection. Where lapped expansion provisions cannot be used or would 
not be waterproof, form expansion joints of intermeshing hooked flanges, not less than 1 inch 
(25 mm) deep, filled with mastic sealant (concealed within joints).

3.5 INSTALLATION OF STANDING SEAM METAL ROOF PANELS

A. Install metal panels according to manufacturer's written instructions in orientation, sizes, and locations indicated. 
Install panels perpendicular to supports unless otherwise indicated. Anchor metal panels and other components of the 
Work securely in place, with provisions for thermal and structural movement.

1. Shim or otherwise plumb substrates receiving metal panels.
2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws. Do not begin 

installation until air- or water-resistive barriers and flashings that will be concealed by metal panels are 
installed.

3. Install screw fasteners in predrilled holes.
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4. Locate and space fastenings in uniform vertical and horizontal alignment.
5. Install flashing and trim as metal panel work proceeds.
6. Locate panel splices over, but not attached to, structural supports. Stagger panel splices and end laps to avoid a 

four-panel lap splice condition.
7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws. Fasten flashings and 

trim around openings and similar elements with self-tapping screws.
8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels.

B. Fasteners:

1. Steel Panels: Use stainless steel fasteners for surfaces exposed to the exterior; use galvanized-steel fasteners 
for surfaces exposed to the interior.

C. Anchor Clips: Anchor metal roof panels and other components of the Work securely in place, using manufacturer's 
approved fasteners according to manufacturers' written instructions.

D. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action as 
recommended in writing by metal panel manufacturer.

E. Standing-Seam Metal Roof Panel Installation: Fasten metal roof panels to supports with concealed clips at each 
standing-seam joint at location, spacing, and with fasteners recommended in writing by manufacturer.

1. Install clips to supports with self-tapping fasteners.
2. Install pressure plates at locations indicated in manufacturer's written installation instructions.
3. Seamed Joint: Crimp standing seams with manufacturer-approved, motorized seamer tool so clip, metal roof 

panel, and factory-applied sealant are completely engaged.
4. Watertight Installation:

a. Apply a continuous ribbon of sealant or tape to seal joints of metal panels, using sealant or tape as 
recommend in writing by manufacturer as needed to make panels watertight.

b. Provide sealant or tape between panels and protruding equipment, vents, and accessories.

F. Accessory Installation: Install accessories with positive anchorage to building and weathertight mounting, and provide 
for thermal expansion. Coordinate installation with flashings and other components.

1. Install components required for a complete metal panel system including trim, copings, corners, seam covers, 
flashings, sealants, gaskets, fillers, closure strips, and similar items. Provide types indicated by metal roof 
panel manufacturers; or, if not indicated, types recommended by metal roof panel manufacturer.

G. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, and 
SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and set units true to line 
and level as indicated. Install work with laps, joints, and seams that will be permanently watertight and weather 
resistant.

1. Install exposed flashing and trim that is without buckling and tool marks, and that is true to line and levels 
indicated, with exposed edges folded back to form hems. Install sheet metal flashing and trim to fit substrates 
and achieve waterproof and weather-resistant performance.

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space movement joints at 
a maximum of 10 feet with no joints allowed within 24 inches of corner or intersection. Where lapped 
expansion provisions cannot be used or would not be sufficiently weather resistant and waterproof, form 
expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled with mastic sealant 
(concealed within joints).
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H. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to metal roof panels as 
recommended by manufacturer.

3.6 ERECTION TOLERANCES

A. Installation Tolerances: Shim and align metal panel units within installed tolerance of 1/4 inch in 20 feet on slope and 
location lines as indicated and within 1/8-inch offset of adjoining faces and of alignment of matching profiles.

3.7 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect metal roof panel 
installation, including accessories. Report results in writing.

B. Remove and replace applications of metal roof panels where tests and inspections indicate that they do not comply 
with specified requirements.

C. Additional tests and inspections, at Contractor's expense, are performed to determine compliance of replaced or 
additional work with specified requirements.

D. Prepare test and inspection reports.

3.8 CLEANING AND PROTECTION

A. Remove temporary protective coverings and strippable films, if any, as metal panels are installed, unless otherwise 
indicated in manufacturer's written installation instructions. On completion of metal panel installation, clean finished 
surfaces as recommended by metal panel manufacturer. Maintain in a clean condition during construction.

B. Replace metal panels that have been damaged or have deteriorated beyond successful repair by finish touchup or 
similar minor repair procedures.

END OF SECTION 07 41 13.16
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SECTION 07 62 00 - SHEET METAL FLASHING AND TRIM

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Formed roof-drainage sheet metal fabrications.
2. Formed roof sheet metal fabrications.
3. Formed wall sheet metal fabrications.

B. Related Requirements: 

1. Section 06 10 53 "Miscellaneous Rough Carpentry" for wood nailers, curbs, and blocking.
2. Section 07 41 13.16 "Standing Seam Metal Roof panels" for materials and installation of sheet metal flashing 

and trim integral with roofing.

1.3 COORDINATION

A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of penetrations to be flashed, and 
joints and seams in adjacent materials.

B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, joints, and seams to 
provide leakproof, secure, and noncorrosive installation.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Review construction schedule. Verify availability of materials, Installer's personnel, equipment, and facilities 
needed to make progress and avoid delays.

2. Review special roof details, roof drainage, roof-penetration flashing, equipment curbs, and condition of other 
construction that affect sheet metal flashing and trim.

3. Review requirements for insurance and certificates if applicable.
4. Review sheet metal flashing observation and repair procedures after flashing installation.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.
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1. Include construction details, material descriptions, dimensions of individual components and profiles, and 
finishes for each manufactured product and accessory.

B. Shop Drawings: For sheet metal flashing and trim.

1. Include plans, elevations, sections, and attachment details.
2. Detail fabrication and installation layouts, expansion-joint locations, and keyed details. Distinguish between 

shop- and field-assembled work.
3. Include identification of material, thickness, weight, and finish for each item and location in Project.
4. Include details for forming, including profiles, shapes, seams, and dimensions.
5. Include details for joining, supporting, and securing, including layout and spacing of fasteners, cleats, clips, and 

other attachments. Include pattern of seams.
6. Include details of termination points and assemblies.
7. Include details of expansion joints and expansion-joint covers, including showing direction of expansion and 

contraction from fixed points.
8. Include details of roof-penetration flashing.
9. Include details of edge conditions, including eaves, ridges, valleys, rakes, crickets, and counterflashings as 

applicable.
10. Include details of special conditions.
11. Include details of connections to adjoining work.
12. Detail formed flashing and trim at scale of not less than 1-1/2 inches per 12 inches (1:10).

C. Samples for Verification: For each type of exposed finish.

1. Sheet Metal Flashing: 12 inches (300 mm) long by actual width of unit, including finished seam and in required 
profile. Include fasteners, cleats, clips, closures, and other attachments.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in maintenance manuals.

1.7 QUALITY ASSURANCE

A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing and trim similar to that 
required for this Project and whose products have a record of successful in-service performance.

1. For copings and roof edge flashings that are SPRI ES-1 tested, shop shall be listed as able to fabricate required 
details as tested and approved.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause staining, denting, or 
other surface damage. Store sheet metal flashing and trim materials away from uncured concrete and masonry.

B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high humidity, 
except to extent necessary for period of sheet metal flashing and trim installation.
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1.9 WARRANTY

A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal flashing and trim that shows 
evidence of deterioration of factory-applied finishes within specified warranty period.

1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period:  Twenty (20) years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural movement, thermally induced 
movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other 
defects in construction. Completed sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain 
watertight.

B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing Manual" and SMACNA's 
"Architectural Sheet Metal Manual" requirements for dimensions and profiles shown unless more stringent 
requirements are indicated.

C. SPRI Wind Design Standard: Manufacture and install copings and roof edge flashings tested according to SPRI ES-1 
and capable of resisting the following design pressure:

1. Design Pressure:  As indicated on Drawings.

D. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, 
opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental 
effects. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change:  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

2.2 SHEET METALS

A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, temporary 
protective film before shipping.

B. Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304, dead soft, fully annealed; with smooth, flat 
surface.

1. Finish:  2D (dull, cold rolled).

C. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to ASTM A 653/A 653M, G90 
(Z275) coating designation; prepainted by coil-coating process to comply with ASTM A 755/A 755M.
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1. Surface:  Smooth, flat.
2. Exposed Coil-Coated Finish:

a. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70 percent 
PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating to 
exposed metal surfaces to comply with coating and resin manufacturers' written instructions.

3. Color: Match color, material, finish of adjacent metal wall panel and/or roof system. If multiple materials are 
adjacent, notify architect.  Architect will make final color selection

4. Concealed Finish: Pretreat with manufacturer's standard white or light-colored acrylic or polyester backer 
finish, consisting of prime coat and wash coat with minimum total dry film thickness of 0.5 mil (0.013 mm).

2.3 UNDERLAYMENT MATERIALS

A. Self-Adhering, High-Temperature Sheet: Minimum 30 mils (0.76 mm) thick, consisting of a slip-resistant polyethylene- 
or polypropylene-film top surface laminated to a layer of butyl- or SBS-modified asphalt adhesive, with release-paper 
backing; specifically designed to withstand high metal temperatures beneath metal roofing. Provide primer according to 
written recommendations of underlayment manufacturer.

1. Products: Subject to compliance with requirements, provide one of the following:

a. Carlisle Coatings & Waterproofing Inc.; CCW WIP 300HT.
b. Henry Company; Blueskin PE200 HT.
c. Owens Corning; WeatherLock Metal High Temperature Underlayment.

2. Thermal Stability: ASTM D 1970; stable after testing at 240 deg F (116 deg C) or higher.
3. Low-Temperature Flexibility: ASTM D 1970; passes after testing at minus 20 deg F (29 deg C) or lower.

B. Slip Sheet: Rosin-sized building paper, 3 lb/100 sq. ft. (0.16 kg/sq. m) minimum.

2.4 MISCELLANEOUS MATERIALS

A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and other miscellaneous items as 
required for complete sheet metal flashing and trim installation and as recommended by manufacturer of primary sheet 
metal unless otherwise indicated.

B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable 
fasteners designed to withstand design loads and recommended by manufacturer of primary sheet metal.

1. General: Blind fasteners or self-drilling screws, gasketed, with hex-washer head.

a. Exposed Fasteners: Heads matching color of sheet metal using plastic caps or factory-applied coating. 
Provide metal-backed EPDM or PVC sealing washers under heads of exposed fasteners bearing on 
weather side of metal.

b. Blind Fasteners: High-strength aluminum or stainless-steel rivets suitable for metal being fastened.
c. Spikes and Ferrules: Same material as gutter; with spike with ferrule matching internal gutter width.

http://www.specagent.com/Lookup?ulid=5148
http://www.specagent.com/Lookup?uid=123457006066
http://www.specagent.com/Lookup?uid=123457006068
http://www.specagent.com/Lookup?uid=123457006065
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2. Fasteners for Aluminum Sheet: Aluminum or Series 300 stainless steel.
3. Fasteners for Stainless-Steel Sheet: Series 300 stainless steel.

C. Solder:

1. For Stainless Steel: ASTM B 32, Grade Sn96, with acid flux of type recommended by stainless-steel sheet 
manufacturer.

2. For Zinc-Coated (Galvanized) Steel: ASTM B 32, with maximum lead content of 0.2 percent.

D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape with release-paper 
backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) 
thick.

E. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane or silicone polymer sealant; of type, grade, class, and use 
classifications required to seal joints in sheet metal flashing and trim and remain watertight.

F. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; 
heavy bodied for hooked-type expansion joints with limited movement.

G. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, recommended by aluminum 
manufacturer for exterior nonmoving joints, including riveted joints.

H. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187.

I. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application.

2.5 FABRICATION, GENERAL

A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and recommendations in cited 
sheet metal standard that apply to design, dimensions, geometry, metal thickness, and other characteristics of item 
required. Fabricate sheet metal flashing and trim in shop to greatest extent possible.

1. Fabricate sheet metal flashing and trim in thickness or weight needed to comply with performance 
requirements, but not less than that specified for each application and metal.

2. Obtain field measurements for accurate fit before shop fabrication.
3. Form sheet metal flashing and trim to fit substrates without excessive oil canning, buckling, and tool marks; 

true to line, levels, and slopes; and with exposed edges folded back to form hems.
4. Conceal fasteners and expansion provisions where possible. Do not use exposed fasteners on faces exposed to 

view.

B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 inch 
in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of 
adjoining faces and of alignment of matching profiles.

C. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to tolerances specified in 
MCA's "Guide Specification for Residential Metal Roofing."

D. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with butyl 
sealant concealed within joints.
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2. Use lapped expansion joints only where indicated on Drawings.

E. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide for proper installation of 
elastomeric sealant according to cited sheet metal standard.

F. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, 
noncorrosive metal.

G. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard for application, but not 
less than thickness of metal being secured.

H. Seams: Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form seams, and solder.

I. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with elastomeric sealant unless 
otherwise recommended by sealant manufacturer for intended use. Rivet joints where necessary for strength.

J. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with epoxy seam 
sealer. Rivet joints where necessary for strength.

K. Do not use graphite pencils to mark metal surfaces.

2.6 WALL SHEET METAL FABRICATIONS

A. Through-Wall Flashing: Fabricate continuous flashings in minimum 96-inch- (2400-mm-) long, but not exceeding 12-
foot- (3.6-m-) long, sections, under copings, and at shelf angles. Fabricate discontinuous lintel, sill, and similar flashings 
to extend 6 inches (150 mm) beyond each side of wall openings; and form with 2-inch- (50-mm-) high, end dams. 
Fabricate from the following materials:

1. Stainless Steel:  0.016 inch (0.40 mm) thick.

B. Opening Flashings in Frame Construction: Fabricate head, sill, jamb, and similar flashings to extend 4 inches (100 mm) 
beyond wall openings. Form head and sill flashing with 2-inch- (50-mm-) high, end dams. Fabricate from the following 
materials:

1. Stainless Steel:  0.016 inch (0.40 mm) thick.

2.7 MISCELLANEOUS SHEET METAL FABRICATIONS

A. Equipment Support Flashing: Fabricate from the following materials:

1. Stainless Steel:  0.019 inch (0.48 mm) thick.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation 
tolerances, substrate, and other conditions affecting performance of the Work.
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1. Verify compliance with requirements for installation tolerances of substrates.
2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
3. Verify that air- or water-resistant barriers have been installed over sheathing or backing substrate to prevent air 

infiltration or water penetration.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 UNDERLAYMENT INSTALLATION

A. Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free. Prime substrate if 
recommended by underlayment manufacturer. Comply with temperature restrictions of underlayment manufacturer for 
installation; use primer for installing underlayment at low temperatures. Apply in shingle fashion to shed water, with 
end laps of not less than 6 inches (150 mm) staggered 24 inches (600 mm) between courses. Overlap side edges not less 
than 3-1/2 inches (90 mm). Roll laps and edges with roller. Cover underlayment within 14 days.

B. Apply slip sheet, wrinkle free, over underlayment before installing sheet metal flashing and trim.

3.3 INSTALLATION, GENERAL

A. General: Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for 
thermal and structural movement. Use fasteners, protective coatings, separators, sealants, and other miscellaneous items 
as required to complete sheet metal flashing and trim system.

1. Install sheet metal flashing and trim true to line, levels, and slopes. Provide uniform, neat seams with minimum 
exposure of solder, welds, and sealant.

2. Install sheet metal flashing and trim to fit substrates and to result in watertight performance. Verify shapes and 
dimensions of surfaces to be covered before fabricating sheet metal.

3. Space cleats not more than 12 inches (300 mm) apart. Attach each cleat with at least two fasteners. Bend tabs 
over fasteners.

4. Install exposed sheet metal flashing and trim with limited oil canning, and free of buckling and tool marks.
5. Torch cutting of sheet metal flashing and trim is not permitted.
6. Do not use graphite pencils to mark metal surfaces.

B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-treated wood or other 
corrosive substrates, protect against galvanic action or corrosion by painting contact surfaces with bituminous coating or 
by other permanent separation as recommended by sheet metal manufacturer or cited sheet metal standard.

1. Coat concealed side of uncoated-aluminum and stainless-steel sheet metal flashing and trim with bituminous 
coating where flashing and trim contact wood, ferrous metal, or cementitious construction.

2. Underlayment: Where installing sheet metal flashing and trim directly on cementitious or wood substrates, 
install underlayment and cover with slip sheet.

C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space movement joints at maximum 
of 10 feet (3 m) with no joints within 24 inches (600 mm) of corner or intersection.

1. Form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with sealant 
concealed within joints.

2. Use lapped expansion joints only where indicated on Drawings.
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D. Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4 inches (32 mm) for nails and 
not less than 3/4 inch (19 mm) for wood screws.

E. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of 
leakage. Cover and seal fasteners and anchors as required for a tight installation.

F. Seal joints as required for watertight construction.

1. Use sealant-filled joints unless otherwise indicated. Embed hooked flanges of joint members not less than 1 
inch (25 mm) into sealant. Form joints to completely conceal sealant. When ambient temperature at time of 
installation is between 40 and 70 deg F (4 and 21 deg C), set joint members for 50 percent movement each way. 
Adjust setting proportionately for installation at higher ambient temperatures. Do not install sealant-type joints 
at temperatures below 40 deg F (4 deg C).

2. Prepare joints and apply sealants to comply with requirements in Section 07 92 00 "Joint Sealants."

G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges of sheets with solder to 
width of 1-1/2 inches (38 mm); however, reduce pre-tinning where pre-tinned surface would show in completed Work.

1. Do not solder metallic-coated steel and aluminum sheet.
2. Do not use torches for soldering.
3. Heat surfaces to receive solder, and flow solder into joint. Fill joint completely. Completely remove flux and 

spatter from exposed surfaces.
4. Stainless-Steel Soldering: Tin edges of uncoated sheets, using solder for stainless steel and acid flux. Promptly 

remove acid flux residue from metal after tinning and soldering. Comply with solder manufacturer's 
recommended methods for cleaning and neutralization.

3.4 ROOF FLASHING INSTALLATION

A. General: Install sheet metal flashing and trim to comply with performance requirements and cited sheet metal standard. 
Provide concealed fasteners where possible, and set units true to line, levels, and slopes. Install work with laps, joints, 
and seams that are permanently watertight and weather resistant.

B. Roof Edge Flashing: Anchor to resist uplift and outward forces according to recommendations in cited sheet metal 
standard unless otherwise indicated. Interlock bottom edge of roof edge flashing with continuous cleat anchored to 
substrate at staggered 3-inch (75-mm) centers.

C. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top edge flared for 
elastomeric sealant, extending minimum of 4 inches (100 mm) over base flashing. Install stainless-steel draw band and 
tighten.

D. Counterflashing: Coordinate installation of counterflashing with installation of base flashing. Insert counterflashing in 
reglets or receivers and fit tightly to base flashing. Extend counterflashing 4 inches (100 mm) over base flashing. Lap 
counterflashing joints minimum of 4 inches (100 mm). Secure in waterproof manner by means of snap-in installation 
and sealant or lead wedges and sealant unless otherwise indicated.

E. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation of roofing and other 
items penetrating roof. Seal with elastomeric sealant and clamp flashing to pipes that penetrate roof.
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3.5 WALL FLASHING INSTALLATION

A. General: Install sheet metal wall flashing to intercept and exclude penetrating moisture according to cited sheet metal 
standard unless otherwise indicated. Coordinate installation of wall flashing with installation of wall-opening 
components such as windows, doors, and louvers.

B. Through-Wall Flashing: Installation of through-wall flashing is specified in Section 04 20 00 "Unit Masonry."

C. Reglets: Installation of reglets is specified in Section 04 20 00 "Unit Masonry."

D. Opening Flashings in Frame Construction: Install continuous head, sill, jamb, and similar flashings to extend 4 inches 
(100 mm) beyond wall openings.

3.6 ERECTION TOLERANCES

A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance of 1/4 inch in 20 feet (6 
mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining faces and 
of alignment of matching profiles.

B. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerances specified in MCA's 
"Guide Specification for Residential Metal Roofing."

3.7 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.

B. Clean and neutralize flux materials. Clean off excess solder.

C. Clean off excess sealants.

D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless 
otherwise indicated in manufacturer's written installation instructions. On completion of sheet metal flashing and trim 
installation, remove unused materials and clean finished surfaces as recommended by sheet metal flashing and trim 
manufacturer. Maintain sheet metal flashing and trim in clean condition during construction.

E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond successful repair by 
finish touchup or similar minor repair procedures.

END OF SECTION 07 62 00
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SECTION 07 71 00 - ROOF SPECIALTIES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Copings.
2. Roof-edge flashings.

B. Related Sections:

1. Division 06 Section "Rough Carpentry" for wood nailers, curbs, and blocking.
2. Division 07 Section "Sheet Metal Flashing and Trim" for custom- and site-fabricated sheet metal 

flashing and trim.
3. Division 07 Section "Joint Sealants" for field-applied sealants between roof specialties and 

adjacent materials.

1.3 PERFORMANCE REQUIREMENTS

A. General Performance:  Roof specialties shall withstand exposure to weather and resist thermally induced 
movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, 
fabrication, installation, or other defects in construction.

B. FM Approvals' Listing:  Manufacture and install copings and roof-edge flashings that are listed in FM 
Approvals' "RoofNav" and approved for windstorm classification, Class 1-90.  Identify materials with 
FM Approvals' markings.

C. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes to 
prevent buckling, opening of joints, hole elongation, overstressing of components, failure of joint 
sealants, failure of connections, and other detrimental effects.  Provide clips that resist rotation and 
avoid shear stress as a result of thermal movements.  Base calculations on surface temperatures of 
materials due to both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C, material 
surfaces.
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1.4 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes.

B. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-joint locations, keyed details, 
and attachments to other work.  Distinguish between plant- and field-assembled work.  Include the 
following:

1. Details for expansion and contraction; locations of expansion joints, including direction of 
expansion and contraction.

2. Pattern of seams and layout of fasteners, cleats, clips, and other attachments.
3. Details of termination points and assemblies, including fixed points.
4. Details of special conditions.

C. Samples for Initial Selection:  For each type of roof specialty indicated with factory-applied color 
finishes.

D. Samples for Verification:  For copings, roof-edge flashings and roof-edge drainage systems made from 
12-inch (300-mm) lengths of full-size components including fasteners, cover joints, accessories, and 
attachments.

1.5 INFORMATIONAL SUBMITTALS

A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, for copings and roof-edge flashings.

B. Warranty:  Sample of special warranty.

1.6 CLOSEOUT SUBMITTALS

A. Maintenance Data:  For roofing specialties to include in maintenance manuals.

B. Preinstallation Conference:  Conduct conference at Project site.

1. Meet with Owner, Architect, Owner's insurer if applicable, Installer, and installers whose work 
interfaces with or affects roof specialties including installers of roofing materials and accessories.

2. Examine substrate conditions for compliance with requirements, including flatness and 
attachment to structural members.

3. Review special roof details, roof drainage, and condition of other construction that will affect 
roof specialties.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Do not store roof specialties in contact with other materials that might cause staining, denting, or other 
surface damage.  Store roof specialties away from uncured concrete and masonry.
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B. Protect strippable protective covering on roof specialties from exposure to sunlight and high humidity, 
except to extent necessary for the period of roof specialties installation.

1.8 WARRANTY

A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which manufacturer agrees to 
repair finish or replace roof specialties that show evidence of deterioration of factory-applied finishes 
within specified warranty period.

1. Fluoropolymer Finish:  Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244.
b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214.
c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.

2. Finish Warranty Period:  10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 EXPOSED METALS

A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish 
required, with temper to suit forming operations and performance required.

1. Surface:  Smooth, flat finish.
2. Exposed Coil-Coated Finishes:  Prepare, pretreat, and apply coating to exposed metal surfaces to 

comply with coating and resin manufacturers' written instructions.

a. Two-Coat Fluoropolymer:  AAMA 620.  System consisting of primer and fluoropolymer 
color topcoat containing not less than 70 percent PVDF resin by weight.

b. Concealed Surface:  Pretreat with manufacturer's standard white or light-colored acrylic or 
polyester backer finish, consisting of prime coat and wash coat with a minimum total dry 
film thickness of 0.5 mil (0.013 mm).

B. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy and temper recommended by 
manufacturer for type of use and finish indicated, finished as follows:

1. Exposed High-Performance Organic Finish:  Prepare, pretreat, and apply coating to exposed 
metal surfaces to comply with coating and resin manufacturers' written instructions.

a. Two-Coat Fluoropolymer:  System consisting of primer and fluoropolymer color topcoat 
containing not less than 70 percent PVDF resin by weight.
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2.2 CONCEALED METALS

A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy and temper recommended by manufacturer for 
type of use and structural performance indicated, mill finished.

B. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy and temper recommended by 
manufacturer for type of use and structural performance indicated, mill finished.

C. Stainless-Steel Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304.

D. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating designation.

2.3 UNDERLAYMENT MATERIALS

A. Felt:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated.

B. Self-Adhering, High-Temperature Sheet:  Minimum 30 to 40 mils (0.76 to 1.0 mm) thick, consisting of 
slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt 
adhesive, with release-paper backing; cold applied.  Provide primer when recommended by 
underlayment manufacturer.

1. Thermal Stability:  ASTM D 1970; stable after testing at 240 deg F (116 deg C).
2. Low-Temperature Flexibility:  ASTM D 1970; passes after testing at minus 20 deg F (29 deg C).
3. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following:

a. Carlisle Coatings & Waterproofing; CCW WIP 300HT.
b. Grace Construction Products, a unit of W. R. Grace & Co.; Ultra.
c. Henry Company; Blueskin PE200 HT.
d. Metal-Fab Manufacturing, LLC; MetShield.
e. Owens Corning; WeatherLock Metal High Temperature Underlayment.

C. Polyethylene Sheet:  6-mil- (0.15-mm-) thick polyethylene sheet complying with ASTM D 4397.

D. Slip Sheet:  Building paper, 3-lb/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized.

2.4 MISCELLANEOUS MATERIALS

A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous 
items required by manufacturer for a complete installation.

B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and designed to meet 
performance requirements.  Furnish the following unless otherwise indicated:
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1. Exposed Penetrating Fasteners:  Gasketed screws with hex washer heads matching color of sheet 
metal.

2. Fasteners for Aluminum:  Aluminum or Series 300 stainless steel.
3. Fasteners for Zinc-Coated (Galvanized) Steel Sheet:  Series 300 stainless steel or hot-dip zinc-

coated steel according to ASTM A 153/A 153M or ASTM F 2329.

C. Elastomeric Sealant:  ASTM C 920, elastomeric silicone polymer sealant of type, grade, class, and use 
classifications required by roofing-specialty manufacturer for each application.

D. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene 
plasticized; heavy bodied for hooked-type expansion joints with limited movement.

E. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187.

F. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application.

2.5 COPINGS

A. Copings:  Manufactured coping system consisting of formed-metal coping cap in section lengths not 
exceeding 12 feet (3.6 m), concealed anchorage; corner units, end cap units, and concealed splice plates 
with same finish as coping caps.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

a. Architectural Products Company.
b. ATAS International, Inc.
c. Castle Metal Products.
d. Cheney Flashing Company.
e. Hickman Company, W. P.
f. Johns Manville.
g. Merchant & Evans, Inc.
h. Metal-Era, Inc.
i. Metal-Fab Manufacturing, LLC.
j. MM Systems Corporation.
k. National Sheet Metal Systems, Inc.
l. Perimeter Systems; a division of Southern Aluminum Finishing Company, Inc.
m. Petersen Aluminum Corporation.

2. Coping-Cap Material:  Formed aluminum, 0.050 inch (1.27 mm) thick.

a. Finish:  Two-coat fluoropolymer.
b. Color:  As selected by Architect from manufacturer's full range.

3. Corners:  Factory mitered and mechanically clinched and sealed watertight.
4. Coping-Cap Attachment Method:  Snap-on, fabricated from coping-cap material.
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5. Snap-on-Coping Anchor Plates:  Concealed, galvanized-steel sheet, 12 inches (300 mm) wide, 
with integral cleats.

6. Face Leg Cleats:  Concealed, continuous galvanized-steel sheet].

2.6 ROOF-EDGE FLASHINGS

A. Canted Roof-Edge:  Manufactured, two-piece, roof-edge fascia consisting of  metal fascia cover in 
section lengths not exceeding 12 feet (3.6 m) and a continuous formed galvanized-steel sheet cant, 0.028 
inch (0.71 mm) thick, minimum, with extended vertical leg terminating in a drip-edge cleat.  Provide 
matching corner units.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following:

a. Architectural Products Company.
b. ATAS International, Inc.
c. Castle Metal Products.
d. Cheney Flashing Company.
e. Hickman Company, W. P.
f. Johns Manville.
g. Merchant & Evans, Inc.
h. Metal-Era, Inc.
i. Metal-Fab Manufacturing, LLC.
j. MM Systems Corporation.
k. National Sheet Metal Systems, Inc.
l. Petersen Aluminum Corporation.

2. Fascia Cover:  Fabricated from the following exposed metal:

a. Formed Aluminum:  0.050 inch (1.27 mm) thick.

3. Corners:  Factory mitered and mechanically clinched and sealed watertight.
4. Splice Plates:  Concealed, of same material, finish, and shape as fascia cover.

B. Aluminum Finish:  Two-coat fluoropolymer.

1. Color:  As selected by Architect from manufacturer's full range.

2.7 GENERAL FINISH REQUIREMENTS

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes.

B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping.
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C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in 
appearance of adjoining components are acceptable if they are within the range of approved Samples 
and are assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, 
and other conditions affecting performance of the Work.

B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties.

C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 UNDERLAYMENT INSTALLATION

A. Felt Underlayment:  Install with adhesive for temporary anchorage to minimize use of mechanical 
fasteners under roof specialties.  Apply in shingle fashion to shed water, with lapped joints of not less 
than 2 inches (50 mm).

B. Self-Adhering Sheet Underlayment:  Install wrinkle free.  Apply primer if required by underlayment 
manufacturer.  Comply with temperature restrictions of underlayment manufacturer for installation; use 
primer rather than nails for installing underlayment at low temperatures.  Apply in shingle fashion to 
shed water.  Overlap edges not less than 3-1/2 inches (90 mm).  Roll laps with roller.  Cover 
underlayment within 14 days.

C. Polyethylene Sheet:  Install with adhesive for temporary anchorage to minimize use of mechanical 
fasteners under roof specialties.  Apply in shingle fashion to shed water, with lapped and taped joints of 
not less than 2 inches (50 mm).

D. Slip Sheet:  Install with tape or adhesive for temporary anchorage to minimize use of mechanical 
fasteners under roof specialties.  Apply in shingle fashion to shed water, with lapped joints of not less 
than 2 inches (50 mm).

3.3 INSTALLATION, GENERAL

A. General:  Install roof specialties according to manufacturer's written instructions.  Anchor roof 
specialties securely in place, with provisions for thermal and structural movement.  Use fasteners, 
solder, protective coatings, separators, sealants, and other miscellaneous items as required to complete 
roof-specialty systems.

1. Install roof specialties level, plumb, true to line and elevation; with limited oil-canning and 
without warping, jogs in alignment, buckling, or tool marks.
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2. Provide uniform, neat seams with minimum exposure of solder and sealant.
3. Install roof specialties to fit substrates and to result in watertight performance.  Verify shapes and 

dimensions of surfaces to be covered before manufacture.
4. Torch cutting of roof specialties is not permitted.
5. Do not use graphite pencils to mark metal surfaces.

B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals from contact 
with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by 
other permanent separation as recommended by manufacturer.

1. Coat concealed side of uncoated aluminum roof specialties with bituminous coating where in 
contact with wood, ferrous metal, or cementitious construction.

2. Underlayment:  Where installing metal flashing directly on cementitious or wood substrates, 
install a course of felt underlayment and cover with a slip sheet.

3. Bed flanges in thick coat of asphalt roofing cement where required by manufacturers of roof 
specialties for waterproof performance.

C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties.

1. Space movement joints at a maximum of 12 feet (3.6 m) with no joints within 18 inches (450 
mm) of corners or intersections unless otherwise shown on Drawings.

2. When ambient temperature at time of installation is between 40 and 70 deg F (4 and 21 deg C), 
set joint members for 50 percent movement each way.  Adjust setting proportionately for 
installation at higher ambient temperatures.

D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood blocking or sheathing not less than 1-1/4 
inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.

E. Seal joints with butyl sealant as required by roofing-specialty manufacturer.

3.4 COPING INSTALLATION

A. Install cleats, anchor plates, and other anchoring and attachment accessories and devices with concealed 
fasteners.

B. Anchor copings to meet performance requirements.

1. Interlock face and back leg drip edges of snap-on coping cap into cleated anchor plates anchored 
to substrate at 30-inch (760-mm) centers.

3.5 ROOF-EDGE FLASHING INSTALLATION

A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed 
fasteners.

B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to meet 
performance requirements.
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3.6 CLEANING AND PROTECTION

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.

B. Clean and neutralize flux materials.  Clean off excess solder and sealants.

C. Remove temporary protective coverings and strippable films as roof specialties are installed.  On 
completion of installation, clean finished surfaces including removing unused fasteners, metal filings, 
pop rivet stems, and pieces of flashing.  Maintain roof specialties in a clean condition during 
construction.

D. Replace roof specialties that have been damaged or that cannot be successfully repaired by finish 
touchup or similar minor repair procedures.

END OF SECTION 07 71 00
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SECTION 07 92 00 - JOINT SEALANTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Silicone joint sealants.
2. Nonstaining silicone joint sealants.
3. Urethane joint sealants.
4. Mildew-resistant joint sealants.
5. Polysulfide joint sealants.

1.2 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.3 ACTION SUBMITTALS

A. Product Data:

1. Silicone joint sealants.
2. Nonstaining silicone joint sealants.
3. Urethane joint sealants.
4. Mildew-resistant joint sealants.
5. Polysulfide joint sealants.

B. Samples for Initial Selection: Manufacturer's standard color charts consisting of strips of cured sealants 
showing the full range of colors available for each product exposed to view.

C. Samples for Verification: For each type and color of joint sealant required, provide Samples with joint 
sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long strips of material 
matching the appearance of exposed surfaces adjacent to joint sealants.

D. Joint-Sealant Schedule: Include the following information:

1. Joint-sealant application, joint location, and designation.
2. Joint-sealant manufacturer and product name.
3. Joint-sealant formulation.
4. Joint-sealant color.
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1.4 INFORMATIONAL SUBMITTALS

A. Preconstruction Laboratory Test Schedule: Include the following information for each joint sealant and 
substrate material to be tested:

1. Joint-sealant location and designation.
2. Manufacturer and product name.
3. Type of substrate material.
4. Proposed test.
5. Number of samples required.

B. Preconstruction Laboratory Test Reports: For each joint sealant and substrate material to be tested from 
sealant manufacturer, indicating the following:

1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and 
adhesion with joint sealants.

2. Interpretation of test results and written recommendations for primers and substrate preparation are 
needed for adhesion.

C. Preconstruction Field-Adhesion-Test Reports: Indicate which sealants and joint preparation methods 
resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" 
Article.

D. Field Quality-Control Reports: For field-adhesion-test reports, for each sealant application tested.

E. Sample warranties.

1.5 CLOSEOUT SUBMITTALS

A. Manufacturers' special warranties.

B. Installer's special warranties.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: Authorized representative who is trained and approved by manufacturer.

B. Testing Agency Qualifications: Qualified in accordance with ASTM C1021 to conduct the testing 
indicated.

1.7 MOCKUPS

A. Install sealant in mockups of assemblies specified in other Sections that are indicated to receive joint 
sealants specified in this Section. Use materials and installation methods specified in this Section.
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1.8 PRECONSTRUCTION TESTING

A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated below, 
samples of materials that will contact or affect joint sealants.

1. Adhesion Testing: Use ASTM C794 to determine whether priming and other specific joint 
preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint 
substrates.

2. Stain Testing: Use ASTM C1248 to determine stain potential of sealant when in contact with 
masonry substrates.

3. Submit manufacturer's recommended number of pieces of each type of material, including joint 
substrates, joint-sealant backings, and miscellaneous materials.

4. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
5. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective 

measures, including use of specially formulated primers.
6. Testing will not be required if joint-sealant manufacturers submit data that are based on previous 

testing, not older than 24 months, of sealant products for adhesion to, staining of, and compatibility 
with joint substrates and other materials matching those submitted.

B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to Project joint 
substrates as follows:

1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect.
2. Conduct field tests for each kind of sealant and joint substrate.
3. Notify Architect seven days in advance of dates and times when test joints will be erected.
4. Arrange for tests to take place with joint-sealant manufacturer's technical representative present.
5. Test Method: Test joint sealants in accordance with Method A, Tail Procedure, in ASTM C1521.

a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut 
along one side, verifying adhesion to opposite side. Repeat procedure for opposite side.

6. Report whether sealant failed to adhere to joint substrates or tore cohesively. Include data on pull 
distance used to test each kind of product and joint substrate. For sealants that fail adhesively, retest 
until satisfactory adhesion is obtained.

7. Evaluation of Preconstruction Field-Adhesion-Test Results: Sealants not evidencing adhesive 
failure from testing, in absence of other indications of noncompliance with requirements, will be 
considered satisfactory. Do not use sealants that fail to adhere to joint substrates during testing.

1.9 FIELD CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant 
manufacturer or are below 40 deg F (5 deg C).
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2. When joint substrates are wet.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications 

indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed from joint 

substrates.

1.10 WARRANTY

A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with 
performance and other requirements specified in this Section within specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or replace those 
joint sealants that do not comply with performance and other requirements specified in this Section within 
specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the 
following:

1. Movement of the structure caused by stresses on the sealant exceeding sealant manufacturer's 
written specifications for sealant elongation and compression.

2. Disintegration of joint substrates from causes exceeding design specifications.
3. Mechanical damage caused by individuals, tools, or other outside agents.
4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS

A. Obtain joint sealants from single manufacturer for each sealant type.

2.2 JOINT SEALANTS, GENERAL

A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one 
another and with joint substrates under conditions of service and application, as demonstrated by joint-
sealant manufacturer, based on testing and field experience.

B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.
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2.3 NONSTAINING SILICONE JOINT SEALANTS

A. Nonstaining Joint Sealants: No staining of substrates when tested in accordance with ASTM C1248.

B. Silicone, Nonstaining, S, NS, 100/50, NT: Nonstaining, single-component, nonsag, plus 100 percent and 
minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, 
Type S, Grade NS, Class 100/50, Use NT.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products 
that may be incorporated into the Work include, but are not limited to the following:

a. Pecora Corporation.
b. Sika Corporation - Building Components.
c. Tremco Incorporated.

2.4 URETHANE JOINT SEALANTS

A. Urethane, S, NS, 100/50, T, NT: Single-component, nonsag, plus 100 percent and minus 50 percent 
movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S, Grade NS, 
Class 100/50, Uses T and NT.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products 
that may be incorporated into the Work include, but are not limited to the following:

a. Pecora Corporation.
b. Sika Corporation - Building Components.
c. Tremco Incorporated.

2.5 POLYSULFIDE JOINT SEALANTS

A. Polysulfide, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent movement 
capability, nontraffic-use, polysulfide joint sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products 
that may be incorporated into the Work include, but are not limited to the following:

a. Pecora Corporation.
b. Sika Corporation - Building Components.
c. Tremco Incorporated.
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2.6 JOINT-SEALANT BACKING

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, primers, and 
other joint fillers; and approved for applications indicated by sealant manufacturer based on field 
experience and laboratory testing.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products 
that may be incorporated into the Work include, but are not limited to the following:

a. Alcot Plastics Ltd.
b. Construction Foam Products; a division of Nomaco, Inc.
c. Master Builders Solutions, brand of MBCC Group, a Sika company.

B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin) or any of 
the preceding types, as approved in writing by joint-sealant manufacturer for joint application indicated, 
and of size and density to control sealant depth and otherwise contribute to producing optimum sealant 
performance.

C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for 
preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. 
Provide self-adhesive tape where applicable.

2.7 MISCELLANEOUS MATERIALS

A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to 
joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.

B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant 
backing materials, free of oily residues or other substances capable of staining or harming joint substrates 
and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of sealants to 
joint substrates.

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to 
joints.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements 
for joint configuration, installation tolerances, and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

http://www.specagent.com/Lookup?ulid=9455
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3.2 PREPARATION

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with 
joint-sealant manufacturer's written instructions and the following requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, 
including dust, paints (except for permanent, protective coatings tested and approved for sealant 
adhesion and compatibility by sealant manufacturer), old joint sealants, oil, grease, waterproofing, 
water repellents, water, surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination 
of these methods to produce a clean, sound substrate capable of developing optimum bond with 
joint sealants. Remove loose particles remaining after cleaning operations above by vacuuming or 
blowing out joints with oil-free compressed air. Porous joint substrates include the following:

a. Masonry.

3. Remove laitance and form-release agents from concrete.
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, 

harm substrates, or leave residues capable of interfering with adhesion of joint sealants. Nonporous 
joint substrates include the following:

a. Metal.

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by 
preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant 
manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or 
migration onto adjoining surfaces.

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining 
surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods 
required to remove sealant smears. Remove tape immediately after tooling without disturbing joint seal.

3.3 INSTALLATION OF JOINT SEALANTS

A. General: Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint sealants as 
applicable to materials, applications, and conditions indicated.

C. Install sealant backings of type indicated to support sealants during application and at position required to 
produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum 
sealant movement capability.

1. Do not leave gaps between ends of sealant backings.
2. Do not stretch, twist, puncture, or tear sealant backings.
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3. Remove absorbent sealant backings that have become wet before sealant application, and replace 
them with dry materials.

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs 
of joints.

E. Install sealants using proven techniques that comply with the following and at the same time backings are 
installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses in each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum 

sealant movement capability.

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, 
tool sealants in accordance with requirements specified in subparagraphs below to form smooth, uniform 
beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant 
with sides of joint.

1. Remove excess sealant from surfaces adjacent to joints.
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor 

sealants or adjacent surfaces.
3. Provide concave joint profile in accordance with Figure 8A in ASTM C1193 unless otherwise 

indicated.
4. Provide recessed joint configuration of recess depth and at  in accordance with Figure 8C in 

ASTM C1193.

a. Use masking tape to protect surfaces adjacent to recessed tooled joints.

3.4 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B. Tests and Inspections:

1. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows:

a. Extent of Testing: Test completed and cured sealant joints as follows:

1) Perform one test for each 1000 ft. (300 m) of joint length thereafter or one test per 
each floor per elevation.

b. Test Method: Test joint sealants in accordance with Method A, Tail Procedure, in 
ASTM C1521.

1) For joints with dissimilar substrates, verify adhesion to each substrate separately; 
extend cut along one side, verifying adhesion to opposite side. Repeat procedure for 
opposite side.
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c. Inspect tested joints and report on the following:

1) Whether sealants filled joint cavities and are free of voids.
2) Whether sealant dimensions and configurations comply with specified requirements.
3) Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively. Include data on pull distance used to test each kind of 
product and joint substrate. Compare these results to determine if adhesion complies 
with sealant manufacturer's field-adhesion hand-pull test criteria.

d. Record test results in a field-adhesion-test log. Include dates when sealants were installed, 
names of persons who installed sealants, test dates, test locations, whether joints were 
primed, adhesion results and percent elongations, sealant material, sealant configuration, 
and sealant dimensions.

e. Repair sealants pulled from test area by applying new sealants following same procedures 
used originally to seal joints. Ensure that original sealant surfaces are clean and that new 
sealant contacts original sealant.

2. Evaluation of Field-Adhesion-Test Results: Sealants not evidencing adhesive failure from testing or 
noncompliance with other indicated requirements will be considered satisfactory. Remove sealants 
that fail to adhere to joint substrates during testing or to comply with other requirements. Retest 
failed applications until test results prove sealants comply with indicated requirements.

C. Prepare test and inspection reports.

3.5 CLEANING

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with 
cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints 
occur.

3.6 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating substances and from 
damage resulting from construction operations or other causes so sealants are without deterioration or 
damage at time of Substantial Completion. If, despite such protection, damage or deterioration occurs, cut 
out, remove, and repair damaged or deteriorated joint sealants immediately so installations with repaired 
areas are indistinguishable from original work.

END OF SECTION 07 92 00
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SECTION 08 11 13 - HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes:

1. Exterior standard steel doors and frames.

B. Related Requirements:

1. Section 08 71 00 "Door Hardware" for door hardware for hollow-metal doors.

1.3 DEFINITIONS

A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-
HMMA 803 or SDI A250.8.

1.4 COORDINATION

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, and 
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral 
anchors. Deliver such items to Project site in time for installation.

B. Coordinate requirements for installation of door hardware, electrified door hardware, and access control and 
security systems.

1.5 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1.6 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, 
temperature-rise ratings, and finishes.

B. Shop Drawings: Include the following:

1. Elevations of each door type.
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2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
4. Locations of reinforcement and preparations for hardware.
5. Details of each different wall opening condition.
6. Details of anchorages, joints, field splices, and connections.
7. Details of accessories.
8. Details of moldings, removable stops, and glazing.

C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of supplier, 
using same reference numbers for details and openings as those on Drawings. Coordinate with final door 
hardware schedule.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection during transit 
and Project-site storage. Do not use nonvented plastic.

1. Provide additional protection to prevent damage to factory-finished units.

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and 
mullions.

C. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place on minimum 
4-inch- (102-mm-) high wood blocking. Provide minimum 1/4-inch (6-mm) space between each stacked 
door to permit air circulation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Amweld International, LLC.
2. Ceco Door Products; an Assa Abloy Group company.
3. Curries Company; an Assa Abloy Group company.
4. Steelcraft; an Ingersoll-Rand company.

2.2 PERFORMANCE REQUIREMENTS

A. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than 0.38 deg Btu/F 
x h x sq. ft. (2.16 W/K x sq. m) when tested according to ASTM C 518.

2.3 EXTERIOR STANDARD STEEL DOORS AND FRAMES

A. Construct hollow-metal doors and frames to comply with standards indicated for materials, fabrication, 
hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.

B. Heavy-Duty Doors and Frames: SDI A250.8, Level 2; SDI A250.4, Level B.

1. Doors:

http://www.specagent.com/LookUp/?ulid=5745&mf=04&mf=95&src=wd&mf=&src=wd
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a. Type: As indicated in the Door and Frame Schedule.
b. Thickness: 1-3/4 inches (44.5 mm).
c. Face: Metallic-coated steel sheet, minimum thickness of 0.042 inch (1.0 mm), with minimum 

A60 (ZF180) coating.
d. Edge Construction:  Model 2, Seamless.
e. Top Edge Closures: Close top edges of doors with flush closures of same material as face 

sheets. Seal joints against water penetration.
f. Bottom Edges: Close bottom edges of doors with end closures or channels of same material as 

face sheets. Provide weep-hole openings in bottoms of exterior doors to permit moisture to 
escape.

g. Core:  Polyisocyanurate.

2. Frames:

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch (1.3 mm), with 
minimum A60 (ZF180) coating.

b. Construction:  Full profile welded.

3. Exposed Finish:  Prime.

2.4 FRAME ANCHORS

A. Jamb Anchors:

1. Type: Anchors of minimum size and type required by applicable door and frame standard, and 
suitable for performance level indicated.

2. Quantity: Minimum of three anchors per jamb, with one additional anchor for frames with no floor 
anchor. Provide one additional anchor for each 24 inches (610 mm) of frame height above 7 feet 
(2.1 m).

3. Postinstalled Expansion Anchor: Minimum 3/8-inch- (9.5-mm-) diameter bolts with expansion 
shields or inserts, with manufacturer's standard pipe spacer.

B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.

C. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension clips, 
allowing not less than 2-inch (51-mm) height adjustment. Terminate bottom of frames at top of 
underlayment.

D. Material: ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating designation; mill phosphatized.

1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or 
ASTM A 1011/A 1011M; hot-dip galvanized according to ASTM A 153/A 153M, Class B.

2.5 MATERIALS

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed 
applications.

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or 
surface defects; pickled and oiled.

C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B.
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D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.

E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, fabricated 
from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of 
type indicated.

F. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of fibers 
manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 
50, respectively; passing ASTM E 136 for combustion characteristics.

2.6 FABRICATION

A. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations require 
multiple sections. Where frames are fabricated in sections, provide alignment plates or angles at each joint, 
fabricated of metal of same or greater thickness as frames.

1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless 
otherwise indicated.

B. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated mortised 
hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping according to 
SDI A250.6, the Door Hardware Schedule, and templates.

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.
2. Comply with BHMA A156.115 for preparing hollow-metal doors and frames for hardware.

2.7 STEEL FINISHES

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with 
SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and 
field-applied coatings despite prolonged exposure.

PART 3 - EXECUTION

3.1 PREPARATION

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and 
dressing, as required to make repaired area smooth, flush, and invisible on exposed faces. Touch up factory-
applied finishes where spreaders are removed.

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

3.2 INSTALLATION

A. General: Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in 
place. Comply with approved Shop Drawings and with manufacturer's written instructions.
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B. Hollow-Metal Frames: Comply with SDI A250.11.

1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are 
set. After wall construction is complete, remove temporary braces without damage to completed 
Work.

a. Where frames are fabricated in sections, field splice at approved locations by welding face 
joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed 
faces. Touch-up finishes.

b. Install frames with removable stops located on secure side of opening.

2. Floor Anchors: Secure with postinstalled expansion anchors.

a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion 
anchors if so indicated and approved on Shop Drawings.

3. Solidly pack mineral-fiber insulation inside frames.
4. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between frames 

and masonry with grout or mortar.
5. Installation Tolerances: Adjust hollow-metal frames to the following tolerances:

a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet on a line 90 degrees 
from jamb perpendicular to frame head.

b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a horizontal line parallel 
to plane of wall.

c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face corners of jambs on 
parallel lines, and perpendicular to plane of wall.

d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at floor.

C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances specified 
below.

1. Non-Fire-Rated Steel Doors: Comply with SDI A250.8.

3.3 CLEANING AND TOUCHUP

A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat and 
apply touchup of compatible air-drying, rust-inhibitive primer.

B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint according to 
manufacturer's written instructions.

C. Factory-Finish Touchup: Clean abraded areas and repair with same material used for factory finish according 
to manufacturer's written instructions.

D. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in painting 
Sections.

END OF SECTION 08 11 13
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SECTION 08 71 00 - DOOR HARDWARE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Mechanical door hardware for the following:

a. Swinging doors.

B. Door hardware includes, but is not necessarily limited to, the following:
1. Mechanical door hardware.

C. Related Requirements:

1. Section 08 11 13 "Hollow Metal Doors and Frames".

1.3 COORDINATION

A. Installation Templates: Distribute for doors, frames, and other work specified to be factory prepared. 
Check Shop Drawings of other work to confirm that adequate provisions are made for locating and 
installing door hardware to comply with indicated requirements.

B. Security: Coordinate installation of door hardware, keying, and access control with Owner's security 
consultant.

1.4 QUALITY ASSURANCE

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated for this Project 
and that have a proven record of successful in-service performance.

B. Installer Qualifications: A minimum 3 years documented experience installing both standard and 
electrified door hardware similar in material, design, and extent to that indicated for this Project and 
whose work has resulted in construction with a record of successful in-service performance.
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C. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a 
minimum 5 years documented experience supplying both mechanical and electromechanical hardware 
installations comparable in material, design, and extent to that indicated for this Project. Supplier 
recognized as a factory direct distributor by the manufacturers of the primary materials with a 
warehousing facility in Project's vicinity. Supplier to have on staff a certified Architectural Hardware 
Consultant (AHC) available during the course of the Work to consult with Contractor, Architect, and 
Owner concerning both standard and electromechanical door hardware and keying.

D. Source Limitations: Obtain each type and variety of door hardware specified in this section from a 
single source unless otherwise indicated.

E. Each unit to bear third party permanent label demonstrating compliance with the referenced standards.

1.5 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Conference participants shall include Installer's Architectural Hardware Consultant and 
Owner's security consultant.

B. Keying Conference: Conduct conference at Project site.

1. Conference participants shall include Installer's Architectural Hardware Consultant and 
Owner's security consultant.

2. Incorporate conference decisions into keying schedule after reviewing door hardware keying 
system including, but not limited to, the following:

a. Flow of traffic and degree of security required.
b. Preliminary key system schematic diagram.
c. Address for delivery of keys.

1.6 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components and 
profiles, and finishes.

B. Samples: For each exposed product in each finish specified, in manufacturer's standard size.

1. Tag Samples with full product description to coordinate Samples with door hardware schedule.
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C. Door Hardware Schedule: Prepared by or under the supervision of Installer's Architectural Hardware 
Consultant. Coordinate door hardware schedule with doors, frames, and related work to ensure proper 
size, thickness, hand, function, and finish of door hardware.

1. Submittal Sequence: Submit door hardware schedule after or concurrent with submissions of 
Product Data, Samples, and Shop Drawings. Coordinate submission of door hardware schedule 
with scheduling requirements of other work to facilitate the fabrication of other work that is 
critical in Project construction schedule.

2. Format: Use same scheduling sequence and format and use same door numbers as in door 
hardware schedule in the Contract Documents.

3. Content: Include the following information:

a. Identification number, location, hand, fire rating, size, and material of each door and 
frame.

b. Locations of each door hardware set, cross-referenced to Drawings on floor plans and to 
door and frame schedule.

c. Complete designations, including name and manufacturer, type, style, function, size, 
quantity, function, and finish of each door hardware product.

d. Fastenings and other installation information.
e. Explanation of abbreviations, symbols, and designations contained in door hardware 

schedule.
f. Mounting locations for door hardware.
g. List of related door devices specified in other Sections for each door and frame.

D. Keying Schedule: Prepared by or under the supervision of Installer's Architectural Hardware 
Consultant, detailing Owner's final keying instructions for locks. Include schematic keying diagram 
and index each key set to unique door designations that are coordinated with the Contract Documents.

E. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for 
each item comprising the complete door hardware installation in quantity as required in Division 01, 
Closeout Submittals.

1.7 INFORMATIONAL SUBMITTALS

A. Product Certificates: For each type of electrified door hardware.

1. Certify that door hardware for use on each type and size of labeled fire-rated doors complies 
with listed fire-rated door assemblies.

B. Product Test Reports: For compliance with accessibility requirements, for tests performed by 
manufacturer and witnessed by a qualified testing agency, for door hardware on doors located in 
accessible routes.

C. Field quality-control reports.

D. Sample Warranty: For special warranty.
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1.8 CLOSEOUT SUBMITTALS

A. Maintenance Data: For each type of door hardware to include in maintenance manuals.

B. Schedules: Final door hardware and keying schedule.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project 
site.

B. Tag each item or package separately with identification coordinated with the final door hardware 
schedule, and include installation instructions, templates, and necessary fasteners with each item or 
package.

C. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

D. Deliver keys and permanent cores to Owner by registered mail or overnight package service.

1.10 WARRANTY

A. Special Warranty: Manufacturer agrees to repair or replace components of door hardware that fail in 
materials or workmanship within specified warranty period.

1. Failures include, but are not limited to, the following:

a. Structural failures including excessive deflection, cracking, or breakage.
b. Faulty operation of doors and door hardware.
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering 

and use.

2. Warranty Period:  Three Insert number years from date of Substantial Completion unless 
otherwise indicated below: 

a. Manual Closers:  10 years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Source Limitations: Obtain each type of door hardware from single manufacturer.

1. Provide electrified door hardware from same manufacturer as mechanical door hardware unless 
otherwise indicated. Manufacturers that perform electrical modifications and that are listed by a 
testing and inspecting agency acceptable to authorities having jurisdiction are acceptable.
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2.2 HINGES

A. Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on hollow-metal doors 
and hollow-metal frames.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Hager Companies, BB1191, NRP, Stainless Steel, 4 1/2” x 4 1/2” (Bais of Design)
b. McKinney Products Company; an ASSA ABLOY Group company.
c. Stanley Commercial Hardware; a division of Stanley Security Solutions.

2.3 MECHANICAL LOCKS AND LATCHES

A. Lock Functions: As indicated in door hardware schedule.

B. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire doors, and 
as follows:

1. Bored Locks: Minimum 1/2-inch (13-mm) latchbolt throw.

C. Lock Backset: 2-3/4 inches (70 mm) unless otherwise indicated.

D. Lock Trim:

1. Description:  As indicated on Drawings.
2. Levers:  Cast.
3. Escutcheons (Roses):  Cast.
4. Dummy Trim: Match lever lock trim and escutcheons.

E. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with 
requirements indicated for applicable lock or latch and with strike box and curved lip extended to 
protect frame; finished to match lock or latch.

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer.

F. Bored Locks: BHMA A156.2; Grade 1; Series 4000.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Hager Companies, 3480, 2 3/4”, Stainless Steel, WTN, SCC, KD. (Basis of Design)
b. SARGENT Manufacturing Company; ASSA ABLOY.
c. Stanley Commercial Hardware; a division of Stanley Security Solutions.

http://www.specagent.com/Lookup?ulid=74
http://www.specagent.com/Lookup?uid=123457175741
http://www.specagent.com/Lookup?uid=123457175736
http://www.specagent.com/Lookup?uid=123457175737
http://www.specagent.com/Lookup?ulid=79
http://www.specagent.com/Lookup?uid=123457175793
http://www.specagent.com/Lookup?uid=123457175783
http://www.specagent.com/Lookup?uid=123457175796
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2.4 MANUAL FLUSH BOLTS

A. Manual Flush Bolts: BHMA A156.16; minimum 3/4-inch (19-mm) throw; designed for mortising into 
door edge.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Adams Rite Manufacturing Co; an ASSA ABLOY Group company.
b. Allegion plc.
c. Hager Companies, 282D, Stainless Steel. (Basis of Design)

2.5 LOCK CYLINDERS

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel 
silver. Provide cylinder from same manufacturer of locking devices.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Hager Companies. (Basis of Design)
b. SARGENT Manufacturing Company; ASSA ABLOY.
c. Stanley Commercial Hardware; a division of Stanley Security Solutions.

B. Standard Lock Cylinders: BHMA A156.5; Grade 1 permanent cores; face finished to match lockset.

1. Core Type:  Brass 6-pin, keyed different – Schlage C Keyway - Standard.

2.6 KEYING

A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, appendix. Provide 
one extra key blank for each lock. Incorporate decisions made in keying conference.

1. Existing System:

a. Master key or grand master key locks to Owner's existing system.

B. Keys:  Nickel silver.

1. Stamping: Permanently inscribe each key with a visual key control number and include the 
following notation:

a. Notation:  Information to be furnished by Owner.

2.7 OPERATING TRIM

A. Operating Trim: BHMA A156.6; stainless steel unless otherwise indicated.

http://www.specagent.com/Lookup?ulid=95
http://www.specagent.com/Lookup?uid=123457175878
http://www.specagent.com/Lookup?uid=123457175884
http://www.specagent.com/Lookup?uid=123457175793
http://www.specagent.com/Lookup?ulid=98
http://www.specagent.com/Lookup?uid=123457175929
http://www.specagent.com/Lookup?uid=123457175926
http://www.specagent.com/Lookup?uid=123457175934
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2.8 SURFACE CLOSERS

A. Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch 
speeds controlled by key-operated valves and forged-steel main arm. Comply with manufacturer's 
written instructions for size of door closers depending on size of door, exposure to weather, and 
anticipated frequency of use. Provide factory-sized closers, adjustable to meet field conditions and 
requirements for opening force.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Hager Companies 5100, PAM, ALM, HDCS, FC. (Basis of Design)
b. SARGENT Manufacturing Company; ASSA ABLOY.
c. Stanley Commercial Hardware; a division of Stanley Security Solutions.

2.9 DOOR GASKETING

A. Door Gasketing: BHMA A156.22; with resilient or flexible seal strips that are easily replaceable and 
readily available from stocks maintained by manufacturer.

B. Maximum Air Leakage: When tested according to ASTM E283 with tested pressure differential of 
0.3-inch wg (75 Pa), as follows:

1. Gasketing on Double Doors: 0.50 cfm per ft. (0.000774 cu.) m/s per m) of door opening.

2.10 THRESHOLDS

A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated.

2.11 FABRICATION

A. Manufacturer's Nameplate: Do not provide products that have manufacturer's name or trade name 
displayed in a visible location except in conjunction with required fire-rating labels and as otherwise 
approved by Architect.

1. Manufacturer's identification is permitted on rim of lock cylinders only.

B. Base Metals: Produce door hardware units of base metal indicated, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness. Furnish 
metals of a quality equal to or greater than that of specified door hardware units and BHMA A156.18.

C. Fasteners: Provide door hardware manufactured to comply with published templates prepared for 
machine, wood, and sheet metal screws. Provide screws that comply with commercially recognized 
industry standards for application intended, except aluminum fasteners are not permitted. Provide 
Phillips flat-head screws with finished heads to match surface of door hardware unless otherwise 
indicated.

http://www.specagent.com/Lookup?ulid=98
http://www.specagent.com/Lookup?uid=123457175929
http://www.specagent.com/Lookup?uid=123457175926
http://www.specagent.com/Lookup?uid=123457175934
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1. Concealed Fasteners: For door hardware units that are exposed when door is closed, except for 
units already specified with concealed fasteners. Do not use through bolts for installation where 
bolt head or nut on opposite face is exposed unless it is the only means of securely attaching 
the door hardware. Where through bolts are used on hollow door and frame construction, 
provide sleeves for each through bolt.

2. Spacers or Sex Bolts: For through bolting of hollow-metal doors.
3. Gasketing Fasteners: Provide noncorrosive fasteners for exterior applications and elsewhere as 

indicated.

2.12 FINISHES

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping.

C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable 
if they are within one-half of the range of approved Samples. Noticeable variations in the same piece 
are not acceptable. Variations in appearance of other components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and frames, with Installer present, for compliance with requirements for installation 
tolerances, wall and floor construction, and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Steel Doors and Frames: For surface-applied door hardware, drill and tap doors and frames according 
to ANSI/SDI A250.6.

3.3 INSTALLATION

A. Mounting Heights: Mount door hardware units at heights to comply with the following unless 
otherwise indicated or required to comply with governing regulations.

1. Standard Steel Doors and Frames: ANSI/SDI A250.8.
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B. Install each door hardware item to comply with manufacturer's written instructions. Where cutting and 
fitting are required to install door hardware onto or into surfaces that are later to be painted or finished 
in another way, coordinate removal, storage, and reinstallation of surface protective trim units with 
finishing work. Do not install surface-mounted items until finishes have been completed on substrates 
involved.

1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment substrates 
as necessary for proper installation and operation.

2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space 
fasteners and anchors according to industry standards.

C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer than the 
number recommended by manufacturer for application indicated or one hinge for every 30 inches 
(750 mm) of door height, whichever is more stringent, unless other equivalent means of support for 
door, such as spring hinges or pivots, are provided.

D. Lock Cylinders: Install construction cores to secure building and areas during construction period.

1. Replace construction cores with permanent cores as directed by Owner.

E. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant 
complying with requirements specified in Section 07 92 00 "Joint Sealants."

F. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.

1. Do not notch perimeter gasketing to install other surface-applied hardware.

G. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.

H. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed.

3.4 FIELD QUALITY CONTROL

A. Independent Architectural Hardware Consultant:  Engage a qualified independent Architectural 
Hardware Consultant to perform inspections and to prepare inspection reports.

1. Independent Architectural Hardware Consultant will inspect door hardware and state in each 
report whether installed work complies with or deviates from requirements, including whether 
door hardware is properly installed and adjusted.

3.5 ADJUSTING

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure 
proper operation or function of every unit. Replace units that cannot be adjusted to operate as 
intended. Adjust door control devices to compensate for final operation of heating and ventilating 
equipment and to comply with referenced accessibility requirements.
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1. Door Closers: Adjust sweep period to comply with accessibility requirements and requirements 
of authorities having jurisdiction.

3.6 CLEANING AND PROTECTION

A. Clean adjacent surfaces soiled by door hardware installation.

B. Clean operating items as necessary to restore proper function and finish.

C. Provide final protection and maintain conditions that ensure that door hardware is without damage or 
deterioration at time of Substantial Completion.

3.7 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain door hardware.

3.8 DOOR HARDWARE SCHEDULE

A. See Drawings

END OF SECTION 08 71 00
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SECTION 09 96 00 - HIGH-PERFORMANCE COATINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes surface preparation and the application of high-performance coating systems  on the following substrates:

1. Interior Substrates:

a. Concrete, horizontal surfaces.
b. Concrete masonry units (CMUs).
c. Steel.
d. Galvanized metal.
e. Gypsum board.

1.3 DEFINITIONS

A. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.

B. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.

C. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product. Include preparation requirements and application instructions.

1. Include printout of current "MPI Approved Products List" for each product category specified, with the proposed 
product highlighted.

2. Indicate VOC content.

B. Samples for Initial Selection: For each type of topcoat product indicated.

C. Samples for Verification: For each type of coating system and each color and gloss of topcoat indicated.

1. Submit Samples on rigid backing, 8 inches square.
2. Apply coats on Samples in steps to show each coat required for system.
3. Label each coat of each Sample.
4. Label each Sample for location and application area.
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D. Product List: Cross-reference to coating system and locations of application areas. Use same designations indicated on 
Drawings and in schedules. Include color designations.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials , from the same product run, that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.

1. Coatings: 5 percent, but not less than 1 gal. of each material and color applied.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously 
maintained at not less than 45 deg F.

1. Maintain containers in clean condition, free of foreign materials and residue.
2. Remove rags and waste from storage areas daily.

1.7 FIELD CONDITIONS

A. Apply coatings only when temperature of surfaces to be coated and ambient air temperatures are between 50 and 95 deg F.

B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5 deg F above the dew point; 
or to damp or wet surfaces.

C. Do not apply exterior coatings in snow, rain, fog, or mist.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin-Williams Company; The; product 
listed in schedule or comparable product by one of the following:

1. Benjamin Moore & Co.
2. PPG Paints.

B. Products: Subject to compliance with requirements, provide one of the products listed in the Exterior High-Performance 
Coating Schedule or Interior High-Performance Coating Schedule for the coating category indicated.

2.2 HIGH-PERFORMANCE COATINGS, GENERAL

A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its "MPI Approved Products 
Lists."

B. Material Compatibility:

http://www.specagent.com/LookUp/?ulid=11657&mf=04&src=wd
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1. Materials for use within each paint system shall be compatible with one another and substrates indicated, under 
conditions of service and application as demonstrated by manufacturer, based on testing and field experience.

2. For each coat in a paint system, products shall be recommended in writing by topcoat manufacturers for use in 
paint system and on substrate indicated.

3. Products shall be of same manufacturer for each coat in a coating system.

C. VOC Content: Paints and coatings supplied shall comply with VOC content limits required by LEED.

D. Colors: As indicated in color schedule.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture 
content and other conditions affecting performance of the Work.

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as follows:

1. Masonry (Clay and CMUs): 12 percent.
2. Gypsum Board: 12 percent.

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.

D. Verify suitability of substrates, including surface conditions and compatibility, with existing finishes and primers.

E. Proceed with coating application only after unsatisfactory conditions have been corrected.

1. Application of coating indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification 
Manual" applicable to substrates and coating systems indicated.

B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted. If 
removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface 
preparation and painting.

1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were 
removed. Remove surface-applied protection if any.

C. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, grease, and incompatible paints 
and encapsulants.

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to 
produce coating systems indicated.
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D. Masonry Substrates: Remove efflorescence and chalk. Do not coat surfaces if moisture content, alkalinity of surfaces, or 
alkalinity of mortar joints exceeds that permitted in manufacturer's written instructions.

1. Clean surfaces with pressurized water. Use pressure range of 100 to 600 psi at 6 to 12 inches.

E. Steel Substrates: Remove rust, loose mill scale, and shop primer if any. Clean using methods recommended in writing by 
paint manufacturer but not less than the following:

1. SSPC-SP 6/NACE No. 3.

F. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop paint is abraded. Paint exposed 
areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.

G. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by mechanical methods to 
produce clean, lightly etched surfaces that promote adhesion of subsequently applied coatings.

3.3 APPLICATION

A. Apply high-performance coatings according to manufacturer's written instructions and recommendations in "MPI 
Architectural Painting Specification Manual."

1. Use applicators and techniques suited for coating and substrate indicated.
2. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces. Before final installation, 

coat surfaces behind permanently fixed equipment or furniture with prime coat only.
3. Coat backsides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
4. Do not apply coatings over labels of independent testing agencies or equipment name, identification, performance 

rating, or nomenclature plates.

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of the same material are to be 
applied. Tint undercoats to match color of finish coat, but provide sufficient difference in shade of undercoats to 
distinguish each separate coat.

C. If undercoats or other conditions show through final coat, apply additional coats until cured film has a uniform coating 
finish, color, and appearance.

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or 
other surface imperfections. Produce sharp glass lines and color breaks.

3.4 CLEANING AND PROTECTION

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.

B. After completing coating application, clean spattered surfaces. Remove spattered coatings by washing, scraping, or other 
methods. Do not scratch or damage adjacent finished surfaces.

C. Protect work of other trades against damage from coating operation. Correct damage to work of other trades by cleaning, 
repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged condition.
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D. At completion of construction activities of other trades, touch up and restore damaged or defaced coated surfaces.

3.5 EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE

A. Concrete Substrates, Horizontal Surfaces:

1. Epoxy Floor Coating System:

a. Prime Coat: As recommended in writing by topcoat manufacturer.
b. Intermediate Coat: As recommended in writing by topcoat manufacturer.
c. Topcoat: Epoxy floor coating (slip resistant).

1) Sherwin-Williams; ArmorSeal 8100 Water Based Epoxy Floor Coating B70-8100.
2) PPG Architectural
3) Benjamin Moore.

B. CMU Substrates:

1. Epoxy System MPI INT 4.2F :

a. Block Filler: Block filler, latex, interior/exterior, MPI #4.

1) Sherwin-Williams; Loxon Acrylic Block Surfacer A24W00200/LX01W0200.
2) PPG Architectural; Speedhide Interior/Exterior Masonry Hi Fill Latex Block Filler 6-15XI.
3) Benjamin Moore; Ultra Spec Hi-Build Masonry Block Filler 571/K571.

b. Intermediate Coat: Epoxy, matching topcoat.

c. Topcoat: Epoxy, gloss, MPI #77.

1) Sherwin-Williams; Protective & Marine Tile-Clad HS Epoxy B62WZ111/B60VZ70.
2) PPG Architectural.
3) Benjamin Moore.

C. Steel Substrates:

1. Epoxy System MPI INT 5.1L:

a. Prime Coat: Primer, epoxy, anti-corrosive, for metal, MPI #101.

1) Sherwin-Williams; Protective and Marine Coatings Dura-Plate 235 Multi-Purpose Epoxy 
B67W235/B67V235.

2) PPG Architectural; Protective and Marine Coatings Amercoat 235 AT235-72/AT235B.
3) Benjamin Moore; Corotech Surface Tolerant Epoxy Mastic Coating V160.

b. Intermediate Coat: Epoxy, matching topcoat.
c. Topcoat: Epoxy, gloss, MPI #77.
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1) Sherwin-Williams; Protective & Marine Tile-Clad HS Epoxy B62WZ111/B60VZ70.
2) PPG Architectural.
3) Benjamin Moore.

D. Galvanized-Metal Substrates:

1. Epoxy over Epoxy Primer System MPI INT 5.3D:

a. Prime Coat: Primer, epoxy, anti-corrosive, for metal, MPI #101.

1) Sherwin-Williams; Protective and Marine Coatings Dura-Plate 235 Multi-Purpose Epoxy 
B67W235/B67V235.

2) PPG Architectural; Protective and Marine Coatings Amercoat 235 AT235-72/AT235B.
3) Benjamin Moore; Corotech Surface Tolerant Epoxy Mastic Coating V160.

b. Intermediate Coat: Epoxy, matching topcoat.
c. Topcoat: Epoxy, gloss, MPI #77.

1) Sherwin-Williams; Protective & Marine Tile-Clad HS Epoxy B62WZ111/B60VZ70.
2) PPG Architectural.
3) Benjamin Moore.

E.  Gypsum Board Substrates:

1. Epoxy System MPI INT 9.2E:

a. Prime Coat: Primer sealer, latex, interior, MPI #50.

1) Sherwin-Williams; ProMar 200 Zero Interior Latex Primer B28W02600/B28WQ2600.
2) PPG Architectural; Speedhide Zero Interior Zero VOC Latex Sealer 6-4900XI.
3) Benjamin Moore; Ultra Spec 500 Waterborne Interior Primer Sealer N534/K534.

b. Intermediate Coat: Epoxy, matching topcoat.
c. Topcoat: Epoxy, gloss, MPI #77.

1) Sherwin-Williams; Protective & Marine Tile-Clad HS Epoxy B62WZ111/B60VZ70.
2) PPG Architectural.
3) Benjamin Moore.

END OF SECTION 09 96 00
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SECTION 11 68 43 – EXTERIOR SCOREBOARDS

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Single-sided LED baseball scoreboard

1.02 REFERENCES

A. Standard for Electric Signs, UL 48
B. Standard for CSA C22.2 #207 
C. Federal Communications Commission Regulation Part 15
D. National Electric Code

1.03 SUBMITTALS

A. Product data: Submit manufacturer’s product illustrations, data and literature that fully 
describe the scoreboards and accessories proposed for installation.

B. Documentation: Wiring diagram, installation manual, and operation manuals. 
C. Shop drawings: Submit mechanical and electrical drawings.
D. Delegated Design Submittal: For foundation steel support structure, including analysis data signed and 

sealed by the qualified professional engineer responsible for their preparation.
E. Maintenance data: Submit manufacturer’s installation, operation, and maintenance manuals.

1.04 DELIVERY, STORAGE, AND HANDLING

A. Product delivered on site
B. Scoreboard and equipment to be housed in a clean, dry environment

1.05 PROJECT CONDITIONS

A. Environmental limitations: Do not install scoreboard equipment until mounting structure is 
secure and concrete has ample time to cure.

B. Field measurements: Verify position and elevation of structure and its layout for scoreboard 
equipment. Verify dimensions by field measurements.

C. Verify mounting structure is capable of supporting the scoreboard's weight and windload in 
addition to the auxiliary equipment.

D. Installation may proceed within acceptable weather conditions.

1.06 QUALITY ASSURANCE

A. For outdoor use
B. Source Limitations: Obtain each type of scoring or related equipment through one source 

from a single manufacturer.
C. ETL listed to UL 48 
D. NEC compliant
E. FCC compliant
F. ETLC listed to CSA 22.2 #207
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1.07 WARRANTY

A. Provide 5 years of no cost parts exchange including standard shipping on electronics parts 
and radios due to manufacturing defects

B. Provide toll-free service coordination

PART 2 PRODUCTS

2.01 MANUFACTURER

1. Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following:

a. Daktronics.
b. Fair-Play Scoreboards.
c. Nevco.
d. Varsity Scoreboards, Model 3328WNT10-6NTX (Basis of Design)

2.02 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 
"Quality Requirements," to design the free-standing scoreboard support structure, including 
but not limited to concrete foundations, galvanized steel framing, lateral and wind load 
requirements, to properly support the scoreboard assembly.

2.03 PRODUCT

A. Single-sided baseball scoreboard displays HOME and GUEST team scores for up to 10 
innings, total RUNS up to 99, BALL to three, STRIKE to two, and OUT to two.

2.04 SCOREBOARD

A. General information

1. Dimensions: 8’-0” high, 28-0” wide, 0'-8" deep
2. Base power requirement: 505 W (red/amber digits), 1110 W (white digits) with vinyl 

captions, 20-amp, 120-volt, 60-hertz, grounded AC circuit, with disconnect switch.
3. Color: provide over 150 colors to choose from

B. Construction

1. Galvanized steel cabinet with powder coat finish, colors to be selected by Owner from 
manufacturer’s full range.

2. 4” extruded aluminum frame, .093” thick.
3. 22GA Galvaneal face panels, with a Kynar or powder-coat finish.
4. 8’ high x 28’ wide x 8” deep.
5. Net Weight of 1200 lbs.

C. Digits 

http://www.specagent.com/Lookup?ulid=9399
http://www.specagent.com/LookUp/?uid=123456827227&mf=&src=wd
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1. LED color: Red
2. Digits: 15" high: 

a. AT BAT
b. BALL
c. STRIKE
d. OUT
e. H/E
f. Innings numbers
g. RUNS
h. HITS
i. E

3. Seven bar segments per digit 
4. LED digit technology with protective shields.
5. All digits are sealed front and back with weather-tight silicone gel 

D. Captions 

1. Vinyl applied directly to scoreboard face
2. Captions: 15" high:

a. GUEST
b. HOME

3. Captions: 12" high:
a. AT BAT
b. BALL
c. STRIKE
d. OUT
e. H/E

4. Captions: 10" high:
a. Inning numbers.
b. RUNS
c. HITS
d. E

5. Color: standard white or others available upon request

E. Accessory Equipment 

1. Side SPNL panels, 4’-0” wide x 8’-0” high, each side. For 28’ scoreboard.
2. 36’ arch truss header assembly with “DELAWARRE TECH BASEBALL”.

2.05 SCORING CONSOLE

A. Portable console controller.
B. Recalls clock, score, and period information if power is lost
C. Console includes:

1. Rugged aluminum enclosure to house electronics   
2. Sealed membrane water-resistant keyboard   
3. 32-character LCD to verify entries and recall information currently displayed 
4. Power cord that plugs into a standard grounded outlet; 6 watts max
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5. Control cable to connect to the control receptacle junction box (wired system only)
6. Soft-sided carrying case

D. Accessory Equipment 

1. 2.4 GHz spread spectrum radio system with frequency hopping technology and 64 non-
interfering channels; system includes a transmitter installed inside the console and a 
receiver installed inside the scoreboard(s)

PART 3 EXECUTION

3.01 EXAMINATION

A. Verify that mounting structure is ready to receive scoreboard. Verify that placement of 
conduit and junction boxes are as specified and indicated in plans and shop drawings. Verify 
concrete has cured adequately according to specifications.

3.02 INSTALLATION

A. All power and control cables to scoreboards and displays will be routed in conduit. Power to 
the scoreboards/displays as well as raceways shown on electrical plans by the Electrical 
Contractor. Scoreboard control wiring including conduit will be the responsibility of the 
contractor assigned the scoreboard equipment.

B. Install scoreboards and exterior displays to beams in location detailed and in accordance with 
manufacturer's instructions. Verify unit is plumb and level.

3.03 INSTALLATION—CONTROL CENTER

A. Provide boxes, cover plates and jacks in locations per plans. 
B. Test connect control unit to all jacks and check for proper operation of control unit, 

scoreboard and all features. Leave control unit in carrying case and other loose accessories 
with owner's designated representative.

C. Verify earth ground does not exceed 15 ohms.

END OF SECTION 11 68 43



DTCC OWENS CAMPUS BASEBALL FIELD RELOCATION
GEORGETOWN, DELAWARE JANUARY 31, 2025
CONTRACT NO. C94224099A

BECKER MORGAN GROUP, INC. EXTERIOR SCOREBOARDS
2022307.01 11 68 43 - 5



BASEBALL FIELD RELOCATION DTCC OWENS CAMPUS
JANUARY 31, 2025 GEORGETOWN, DELAWARE

CONTRACT NO. C94224099A

EXTERIOR SCOREBOARDS BECKER MORGAN GROUP, INC.
11 68 43 - 6 2022307.01

(PAGE INTENTIONALLY LEFT BLANK)



DTCC OWENS CAMPUS BASEBALL FIELD RELOCATION
GEORGETOWN, DELAWARE JANUARY 31, 2025
CONTRACT NO. C94224099A

BECKER MORGAN GROUP, INC. BLEACHER AND PRESS BOX
2022307.01 13 12 50 - 1

SECTION 13 12 50 – BLEACHER AND PRESS BOX

PART 1 - PERFORMANCE CRITERIA

1.01 SCOPE OF WORK

A. Provide an outdoor permanent bleacher and press box as shown on drawings and detailed in these performance specifications
B. Provide necessary engineering, material, freight and installation, with supervision to provide grandstand seating systems in 

accordance with the following specifications.

1.02 PERFORMANCE CRITERIA

A. The minimum acceptable standards of design are:

1. Bleachers are elevated per plans. Front Walkway to be 6'-2” deep. Overall length per plans with a mitered front 
walkway design. Grandstands are a Permanent Galvanized Steel Leg Truss Style system. Total net seating capacity with 
Handicap seating areas per plans.

2. Standard 8”/24” Rise/run using Tongue and Groove full plank (semi-closed) deck arrangement with closures for a 
surface closed deck 

3. Aisle layout is per plans. There shall be center aisle rails or end aisle rails per code.
4. Handicap seating areas per plans with side and back closure panels.
5. Finishes to be “hot dipped” galvanized on the steel understructure, clear anodized on the seat boards Dur-Kyn Painted 

finish aluminum riser boards, aisle nosing strips at aisles and stairs color “black”. Perimeter steel railing risers to be hot 
dipped galvanized, horizontal pipe rails to be clear anodized and utilizes 6 ga. black vinyl chain link fencing.

6. Aluminum footboards added to the standard mill finish is an applied Premium traction coating system. Provide a 
premium traction finish that achieves a “high traction” rating as defined by the ANSI/NFSI B 101.1 standards with a 
minimum of .80 slip co-efficiency rating. The premium traction system must be verified, tested and proven. Finishes 
must prevent any surface oxidation staining. Required on grandstand footboards, stairs and ramps. Standard mill finish 
does not meet the requirements.

B. Signage

1. Properly label all handicap seating areas

C. Press Box – Steel Framed modular press box 8' deep x 18' wide 
D. An AISC certified steel fabricating plant is a requirement of this project for quality control and assurances. See Section Quality 

Assurance, C.
E. Stairs and ramps per plans and in accordance with State and Local codes and guidelines.

1.03 RELATED WORK/ RELATED SECTION

A. In accordance with plans and specifications:

1. Demolition if required (By G.C.)
2. Concrete Foundations/Pads (By G.C.)
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3. Main electrical feed and final hook-up to press box (By Electrical Contractor)
5. Surveying, site preparation and final grading (By G.C.)

1.04 QUALITY ASSURANCE

A. Manufacturers Qualifications:

1.  Manufacturers must have a minimum of ten years of experience in the manufacturing of grandstands and press boxes 
under current company name.

2. Manufacturer must provide five references (if requested) of similar projects within the State of Delaware. References 
shall include scope of work, contract amount, owner's name and phone numbers, contract completion date and actual 
completion date. Project need to reference similar construction type and finishes.

3. Manufacturer shall name a local representation/superintendent for the project. Representative is responsible to attend 
job site meetings, provide sequencing and scheduling information and make decisions on behalf of the manufacturer. 
Due to the coordination and timeframe of this project, it is imperative that this representative can immediately respond 
to and evaluate questions, concerns and actions to resolve issues that immediately impact the fabrication and installation 
of the product or other contractors' abilities to proceed with their work. Resume of representatives needs to be submitted 
for review and approval upon request.

B. Welders must be AWS certified; manufacturing capabilities in accordance with the governmental agencies having jurisdiction.
C. Steel fabrication to be done in an AISC certified plant in compliance with IBC. A third party AISC approved inspection 

agency must be hired to complete and properly document these inspections. The agency must disclose any possible conflicts of 
interest so that objectivity can be confirmed. Certified reports shall be submitted directly to the architect for confirmation. All 
associated costs shall be inclusive with the manufacturers bid.

D. Installers Qualifications:

1. Factory-trained and experienced in the installation of grandstands.
2. Source Quality Control: Mill Test Certification.
3. Single Source Responsibility: Obtain all of each distinct material required from a single manufacturer.

E. Code Compliance: Provide aluminum bleachers to meet or exceed all State and Local applicable codes and in compliance with 
the IBC, IBC/ICC National Code and CABO/ANSI A117.1 Barrier Free Sub code, Current Editions.

1.05 SUBMITTALS

A. Product Data: Submit technical data for each distinct type of material, component and accessory indicated.

1. Include information which specifically details physical properties and performance characteristics.

B. Shop Drawings: Manufacturer to submit shop drawings and structural design calculations signed and sealed by a Delaware 
licensed Professional engineer, and schedules for type, location, quantity and details of all aluminum components required for 
this project.

1. Indicate on shop drawings that products are in compliance with National IBC Building Code and all other State and 
Local Codes and Regulations.
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2. Concrete designed per American Concrete Institute Guidelines
3. Samples: Submit manufacturer's samples upon request.

C. Certificate: Submit manufacturer's certification that materials furnished comply with requirements indicated and also in 
compliance with the IBC and IBC/ICC codes along with all other applicable Federal, State and local codes, and that materials 
meet or exceed test requirements indicated.

1.06 WARRANTY

A. Submit a written warranty signed by the manufacturer, installer, and the contractor, guaranteeing to correct failures for a period 
of two (2) years after substantial completion, without reducing or otherwise limiting any other rights to correction which owner 
may have under the contract documents. Failures are defined to include faulty workmanship or faulty materials. Correction 
may include repair or replacement.

1.07 BUILDING CODES

A. Comply with all applicable which includes but not limited to the following:

1. IBC – International Building Code – Current Edition
2. IBC/ICC Building Code- Current Edition
3. AISC Manual of Steel Construction, 9th Edition
4. Aluminum Association of America Guidelines
5. IBC Accessibility Guidelines Current Edition
6. National Americans with Disabilities Guidelines
7. American Concrete Institute

B. The bleacher shall be designed to support, in addition to its own weight, a uniformly distributed live load of not less than 100 
pounds per square foot of gross horizontal projection of the bleacher. And 6 pounds per square foot of dead load on seats, 
footboards, risers and steel framing.

C. All seat and footboard members shall be designed to support not less than 120 pounds per linear foot. The bleacher shall be 
designed to resist, with or without live load, horizontal wind load appropriate for local conditions. It shall also be designed to 
resist, in addition to the live load, sway forces applied to the seats in a direction parallel to the length of the seat planks 24 
pounds per liner foot; and, in a direction perpendicular, stresses in aluminum members and connections shall not exceed those 
specified for Building Type Structures by the Aluminum Association.

D. General: The structure shall be properly braced for wind and construction loads until all structural elements are secured. 
Lateral and longitudinal bays shall be cross-braced as required. Guardrails shall be of adequate size, location, and height to 
meet specified codes and designed to carry required loads. Exit stairs and intermediate aisle stairs shall be completely closed, 
in the direction of travel and shall have a maximum rise of 7” and a minimum tread of 11”.

E. Code Compliance: Submittals shall be based upon specifications and drawings contained in the bid documents. Architect will 
not review any design or product changes prior to the bid date. Design changes to reduce overall aisle egress calculations or 
number of stair and ramp exits will not be allowed. All bidders must bid in accordance with these specifications.

1. The Bleacher Contractor shall be responsible to meet the code interpretation provided in the bid documents and modify 
as required by state or local governmental review boards.

2. Calculations that demonstrate code compliance with egress and exit of aisles, stairs, and ramps are a required 
submission with approved drawings.



BASEBALL FIELD RELOCATION DTCC OWENS CAMPUS
JANUARY 31, 2025 GEORGETOWN, DELAWARE

CONTRACT NO. C94224099A

BLEACHER AND PRESS BOX BECKER MORGAN GROUP, INC.
13 12 50 - 4 2022307.01

1.08 MAINTENANCE

A. Manufacturer's Recommendations:

1. Owner conduct annual visual inspection and required maintenance of grandstand and press box to assure safe 
conditions.

2. It is also recommended that a professional engineer, registered architect or certified grandstand representative performs 
inspections biennially.

PART – 2 MATERIALS

2.01 PRODUCT MANUFACTURERS

A. The Design intent is based on product provided by Southern Bleacher Company (800) 433-0912; Graham TX or approved 
equal.

B. Products specified herein have been selected because of their quality of construction, configuration, design, function, available 
finishes, components, accessories, dimensions, shape and style.

C. Only manufacturers listed here or in an addendum are approved to bid and only in strict accordance with plans and 
specifications. No substitutions for product will be permitted unless listed in addendum.

D. Bidder and/or contractor will be held financially responsible for adhering to the products specified herein and as detailed on 
the drawings

E. Only the Architect/Owner reserves the right to accept or approve Bleacher manufacturers.

2.02 GALVANIZED STEEL PERMANENT LEG TRUSS STYLE BLEACHER 

A. Product Description - Tongue and Groove Deck full plank – standard closed decking configuration per plans

1. The intent of the product design is to reduce and minimize the deflection of the aluminum deck and allow for future 
reconfiguration of seating as may be needed. All individual deck members shall be fitted together longitudinally at all 
tread, front walk and cross walk locations. This design, in ambient conditions, allows for expansion and contraction 
without damage or deformation of the aluminum deck. All deck members shall be secured with two hold down clips at 
each structural member.

2. Galvanized steel elevated permanent leg truss style home stand and galvanized steel angle frame visitor stand.
3. Framing is placed with spacing as shown per plans.
4. Front Walkway:

a. Clear width 60 inches min. from the leading edge of row #1 seat to the railing system.

1) Grandstand: Elevated per plans.

5. Entry stairs to be firmly anchored to uniformly poured concrete bases.
a. Stair rise: 7 inches (max) per Building Code with vertical aluminum closure.
b. Stair tread depth: 11 inches (min) per Building Code with contrasting extruded aluminum aisle nosing at leading 

edge of each tread.
c. Guardrails on Stair to be 42 inches above leading edge of step with two- line anodized aluminum rail and filled 

with 6-gauge black vinyl coated chain link fence (2” mesh).
d. Stairs to have offset handrail extensions on each side of stair. The handgrip portion of handrails shall not be less 

than 1 1/2 inches or more than 2 inches in cross-sectional dimension or the shape shall provide an equivalent 
gripping surface. The handgrip portion of handrails shall 
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have a smooth surface with no sharp corner. The top of handrails and handrail extensions shall be placed not less 
than 34 inches or more than 38 inches above the nosing of treads and landings. Handrails shall be continuous the 
full length of the stairs and shall extend in the direction of the stair run not less than 12 inches beyond the bottom 
riser. Ends shall be returned or shall terminate in newel posts or safety terminals. Handrails shall be extruded 
anodized aluminum.

6. Aisles:

a. Aisles with seating on both sides to have 34-inch high handrail with intermediate rail at approximately 22 inches 
above tread. Aisles with seating on one side shall have 34-inch high handrail attached to guardrail system. 
Handrail shall be mounted to provide clearance from guardrail system in accordance with building code.

b. Pre-fabricated anodized aluminum handrails with continuous rounded ends are discontinuous to allow access to 
seating through a space 22 inches (min.) to 36 inches (max.).

1) Handrails shall connect to decking / riser surface without penetration of the deck system. Any attachment 
which must have holes drilled through the decking or intermediate step members is not acceptable.

2) If half steps are required, these steps shall be constructed of the same materials as the treads and risers of 
the grandstands. Ends shall be completely closed and attached with same mechanical fasteners as used for 
seat brackets. Extruded aluminum contrasting aisle nosing shall be mechanically fastened to the leading 
edge of each step.

7. Aluminum Decking System:

a. Bleachers: rise per and tread depth per plans.
b. Each seat 17 inches above its respective tread.
c. Decking Arrangement Tongue and Groove Deck Construction- per section plans
d. The seats shall be 2 x 10 flat designed extruded aluminum alloy, 6063-T6 with clear anodized 204R1, AA-

M10C22A31, Class II finish. Seats shall have serrations on top side to allow for safety of occupants.
e. The tread system shall be comprised of aluminum extrusions which fit together lengthwise in a male-female 

shape running the length of the planks. This tongue and groove mechanism will minimize deflection and not 
separate due to loads being applied to individual planks. The locking mechanism by design shall allow for 
expansion and contraction of individual planks without effecting performance of the system. Welded deck is not 
an acceptable product for this project. The rainwater should be able to penetrate the deck and drip to stone base 
below.

f. The system shall cause the deck planks to react together at all treads and cross walks to live load and form the 
appearance of a single tread system. By design, this system forms a solid, overlapping tread and riser installation.

g. The nose extrusion at aisles shall allow for a 1” extruded aluminum contrasting nose piece to be flush mounted on 
the leading edge and shall capture the vertical riser plank in an extruded pocket. The heel extrusion shall have 
a.70” vertical lip at the rear of the plank to allow for placement of vertical riser plank.

h. These extrusions shall be such that the attachment of the seat brackets, step brackets, mid-aisle rails and all other 
components is accomplished without deck penetrations at aisle locations.

i. Entry stairs to be a minimum 2 x 11 mill finish aluminum with inset extrusion to accept contrasting nosing 
member.

j. Ramp planks to be interlocking to resist deflection of live loads.
k. Open ends of planks to be covered with anodized aluminum end caps, securely fastened to the plank.
l. Joint sleeves: Dual joint sleeves to be inserted at each butt joint of each load bearing aluminum plank, and to 

penetrate 6 inches into each plank at the joint.
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10. Guard railing: To be at all sides of bleacher, entry stairs, ramps portals and landings.

a. Vertical rail risers to be galvanized steel angle 3” x 3” x ¼ (50 ksi) for steel to steel connection and fastened with 
3/8” galvanized hardware

b. Horizontal railing to be anodized aluminum with aluminum cast end plugs at ends of straight runs and/or elbows 
at corners.

c. All guards shall be secured to vertical rail members with hot dipped galvanized fasteners and clamps
d. Railings shall be placed at a minimum of 42” above walkways, entrances and adjacent seat boards.
e. The barrier material shall include 6 - gauge black vinyl coated chain link fencing, fastened in place with hot 

dipped galvanized tension bars and aluminum ties.

11. Ramps:

a. Slope: 1 in 12.
b. Guardrails to be 42 inches above ramp with two-line anodized aluminum rail and in filled with 6- gauge black 

vinyl coated chain link fence (2” mesh) and 2 x 6 extruded aluminum toe board.
c. Handrail: Ramps to have handrail extensions. The handgrip portion of handrails shall not be less than 1 1/2 inches 

or more than 2 inches in cross-sectional dimension or the shape shall provide an equivalent gripping surface. The 
handgrip portion of handrails shall have a smooth surface with no sharp corners. The top of handrails and 
handrail extensions shall be placed not less than 34 inches or more than 38 inches above the ramp surface. 
Handrails shall be continuous the full length of the ramp and shall extend in the direction of the ramp not less 
than 12 inches beyond the end of the ramp. Ends shall be returned or shall terminate in newel posts or safety 
terminals. If returned, rail must be smooth with no external fittings.

d. Termination: Ramps shall end with smooth transition onto level concrete pad at benchmark elevation. Aluminum 
plate with end closures required.

12. Handicap provision:

a. Quantity of wheelchair spaces: as shown on drawings and in full compliance with IBC ADA Standards set forth 
in National Codes

b. Riser area adjacent to wheelchair spaces to have intermediate construction so 4-inch sphere cannot pass through 
opening.

c. Guardrail: Area directly behind handicap areas shall have two-line anodized aluminum rail attached to the riser 
members. These rails shall be pre-fabricated to match the appearance of the mid-aisle handrails. A toe rail shall 
be attached to the base of the rail.

B. Substructures:

1. Structural shapes meet one of the following ASTM specifications: A36, A36/A572 grade 50, A572 grade 50, A529-50, 
or A500 grade B.

2. Shop connections are seal welds.
3. After fabrication, all steel is hot-dipped galvanized to ASTM-A-123 specifications. Painted and/or powder coated steel 

does not offer proper protection and is not an acceptable protective finish for this project
4. All hardware shall be hot-dipped galvanized to ASTM A-123, mechanically galvanized or aluminum (aluminum applies 

to pop rivets, drive rivets, wire ties).
5. A minimum of 3/8” galvanized connection hardware to be used on the substructure

C. Extruded Aluminum:
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1. Seat Planks and Railing are extruded aluminum alloy, 6063-T6 with clear anodized 204R1, AA-M10C22A31, Class II 
finish.

2. Riser planks are extruded aluminum alloy, 6063-T6 with clear anodized finish
3. Tread, stair and ramp planks are extruded aluminum alloy 6063-T6 mill finish
4. Joint Sleeve Assembly to be inserted in flat plank to maintain true alignment in joining together two plank pieces. 

Extruded aluminum alloy, 6063-T, mill finish.

D. Accessories:

1. Channel End Caps: Aluminum alloy 6063-T6, clear anodized 204R1, AA-M10C22A31, Class II. Mechanically 
fastened.

2. Cast End Plugs: Aluminum 319 alloy, cast finish. (Required at termination ends of railing)
3. Hardware:

a. Bolts, Nuts: Hot-dipped galvanized or mechanically galvanized.
b. Hold-down Clip Assembly: Aluminum alloy 6005A-T6, mill finish.
c. Structural Hardware: Equal to or greater than hot dipped galvanized ASTM-A307. No connections utilizing high 

strength bolts are classed as slip critical.
d. Aisle Nose and Stair Nose: Aluminum alloy, 6063-T6, slip-resistant black painted finish. Mechanically fastened.
e. Fabrication:

E. Design Load:

1. Live Load: 100 psf gross horizontal projection.
2. Lateral Sway Load: 24 plf seat plank.
3. Perpendicular Sway Load: 10 plf seat plank.
4. Live Load of Seat and Tread Planks: 120 plf.
5. Handrails and Guardrail: Designed to resist a single concentrated load of 200# applied in any direction at any point 

along the top. Per Florida Building Code.
6. Wind load: Per Florida Building Code.
7. Liveload deflection of structural members shall be limited to L/200 of the span.

F. All manufactured connections to be shop welded.

1. Manufactured by certified welders conforming to AWS Standards.

2.03 PRESS BOX WITH STEEL FRAME STRUCTURE 

A. Product Description: Flat standard design with steel framing
B. Press box Dimensions: (8) feet wide x (18) feet long 
C. Press box to have State of Delaware approvals as needed.
D. Press Box Support Structure:

1. Structural shapes meet one of the following ASTM specifications: A36, A36/A572 grade 50, A572 grade 50, A529-50, 
or A500 grade B.

2. Shop connections are seal welds.
3. After fabrication, all steel is hot-dipped galvanized to ASTM-A-123 specifications.

E. Press Box: All materials shall be new and shall comply with ASTM specifications.

1. Floor
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a. Main support to be a galvanized steel floor frame sized to support structure and metal belly pan for support of 
insulation.

b. Floor to be INTERLOCK Aluminum Decking System, extruded aluminum alloy 6063-T6. Attach Decking 
System to steel floor frame with mechanical fasteners at end of plank and at intermediate supports. 
Wood/plywood base decking has proven to deteriorate over time and is not an acceptable alternative.

c. Insulation: Kraft faced fiberglass building insulation R-11, 3 1/2 inches thick. Batt or roll as manufactured by 
Owens-Corning Fiberglass Corp., or equal.

d. Wall Structure Steel Framing

1) 4 inch x 4 inch x 11 gauge square tubing with maximum span of 14 feet on front wall and maximum span 
of 6 feet on back wall and 4 inch x 2 1/2 inch x 14 gauge steel "cees" with maximum spacing of 5 feet for 
all walls with siding. Spans greater than these require engineered calculations for design.

2) Insulation: Kraft faced fiberglass building insulation R-11, 3 ½ inches thick. Batt or roll as manufactured 
by Owens-Corning Fiberglass Corp., or equal.

3) Interior Finish

(a) 1/2 inch vinyl coated gypsum panels, Gold Bond vinyl-surfaced
(b) Cove Base: Vinyl 4 inches x.080 color to be medium gray.

4) Exterior Finish

(a) 26 - gauge prefinished R-Panel paneling as manufactured by MBCI, Signature 200 color series, 
color to be determined. Vinyl clad siding is not an acceptable product.

(b) Wall panels are attached with #12 TEK screws - 6” O.C. at the top and bottom of the panels. Lap 
screws are placed at each end of the panels, at the intermediate supports, and at the mid-point 
between supports (TEK #14). All fasteners to be painted same color as exterior paneling.

e. Roof Structure

1) 4 inch x 4 inch x 11 gauge square tubing with maximum spacing of 6 feet on center and 4 inches x 2 1/2 
inches x 14 gauge steel "cees" with maximum spacing of 2 feet on center.

2) Roof: 1/8 inch four way steel plate roof, continuous welded seams coated with acrylic metal primer as 
manufactured by Coronado and 36 mils of acrylink roof coating as manufactured by Isothermal Protective 
Coatings, or equal. Plate is welded on both sides of rafters with 1-1/2 inch long 1/8 inch fillet welds on 12 
inch centers. Plywood sheathing will not be accepted.

3) Insulation: Kraft faced fiberglass building insulation, R-19 (minimum) 6 inches thick. Batt or roll as 
manufactured by Owens-Corning Fiberglas Corp., or equal.

4) Cornice: 26 gauge steel prefinished- color to be determined.
5) Ceiling: 24 inch x 24 inch x 5/8 inch acoustical ceiling tile architectural revealed edge style wind clips and 

other components as manufactured by USG, or equal.

f. Exterior Doors

1) Full flush steel construction with honeycomb core. 18 gauge skin sheets. Dimensions: 3 feet 0 inches x 6 
feet 8 inches. Color: White.

2) Steel door frame (16 gauge) complete with 1/2 inch threshold and weather-stripping.
3) Exterior Hardware (Prior to completed fabrication check with the district to verify what core lock system 

they use): Yale 546F Exterior Trim, or equal. Handles shall be lever 
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type that allows operation without tight grasping or twisting of the wrist. All exterior hardware must 
accommodate this.

4) Interior Hardware: Yale 2100 Exit Device, or equal. Handle shall be panic bar that allows for opening 
without any grasping, twisting or turning.

5) Interior Walls

(a) Framing to be steel galvanized studs (25 gauge) 1 1/4 inch x 3 5/8 inch at maximum 2 feet on center.
(b) Finishes to be consistent with all other interior finishes.
(c) A 24” x 56” interior window in each wall.

g. Windows

1) Frame: Extruded aluminum single hung, horizontal sliding unit, thermal break.
2) Sash: Tilt toward inside for easy cleaning.
3) Glazing: Clear tempered panes
4) Dimensions of each unit: Dependent on compartment size. At interior wall locations or structural support 

locations the dimension between windows shall be minimized to avoid excessive sight line obstructions.
5) Finish: Electrostatically applied acrylic enamel.

h. Work Bench

1) 18 inch deep clear anodized aluminum countertop with a radius front edge.
2) Support using 4” x 2” x 14 ga. Steel “cee” on 4” x 4” x 11 ga. Sq. tubing welded to steel.
3) Shelf brackets do not provide proper support and are not acceptable.

i. Painting: Materials equal to. Coronado or equal.

1) Surfaces: Exterior Door(s), Door Frame(s)

(a) Primer: Applied by Door Manufacturer.
(b) Finish: 2 coats acrylic latex semi-gloss enamel applied by press box manufacturer.

2) Surfaces, Exterior Siding

(a) Primer: Applied by Siding Manufacturer.
(b) Finish: Applied by Siding Manufacturer.
(c) Touchup: If applicable

3) Surfaces: Wall and Roof Structure

(a) Primer: Coronado DTM Industrial 180-11 acrylic metal primer applied after welding, or equal.

j. Caulking: Sonneborn NP1 - Polyurethane sealant, All temperature, UV resistant, or equal. Silicone products are 
not acceptable.

k. Electrical Work:

1) Submittal drawing shall indicate devices and circuitry.
2) Fixtures: Recessed 2'x4' static T8 Troffer fluorescent light fixture for use in grid ceiling systems.
3) Wiring to be in nonmetallic Panduit, or equal. N.E.C. breaker box to be mounted on wall with 2 inch rigid 

conduit to be stubbed out at floor or back wall of press box ready for 
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service line to be connected. These panels need to be 100 amp, 120/208 volt, 1 phase, 3 wire. 
4) Service line to Press Box (By Electrical Contractor)
5) Electrical outlet(s) installed per NEC shall be standard duty.

(a) All outlets shall be surface mounted on wall.
6) Sound, Telephone, Clock, Field Communication: Empty double outlet boxes per N.E.C. with 3/4 inch 

conduit stubbed out bottom of Press Box. Electrical contractor is responsible for re-connecting all electric, 
telecommunications and audio visual wiring, conduit and equipment to the press box.

7) Outlet boxes to be flush mounted into wall. Any wiring completed on-site will be responsibility of such 
contractor for inspections. Quantity per plans.

8) Filming Area/Observation Deck: Weathertight outlet box for cameras. Quantity: One. Owner shall indicate 
additional outlets needed.

9) Provide wall mounted baseboard heat unit
10) Provide in each room an emergency combination exit/flood light with battery back-up. Also provide 

exterior emergency light with remote heads.
11) Provide (2) wall mount exterior lights with photocell

l. Provide fire extinguishers at each exit door (2) total.

PART 3 - EXECUTION

3.01 INSTALLATION

A. All work performed by technicians experienced in bleacher seating. Project references may be required to verify the quality of 
finished projects.

B. Installation with proven experience in the Northeast region. Requirement for a minimum of (3) installer references in for this 
project of similar size and scope.

C. Project is only to be installed as per approved shop drawings.

3.02 EXAMINATION

A. Verify that foundation, floor slab, mechanical and electrical utilities, and placed anchors are in correct position

3.03 ERECTION

A. Provide for erection and wind loads. Provide temporary bracing to maintain structure plumb and in alignment until completion 
of erection and installation of permanent bracing. Locate braced bays as indicated.

B. Do not field cut or alter structural members without approval.

3.04 CLEAN-UP

A. Clean up all debris caused by work of this section removed from site.
B. Upon completion of the work and final inspections, bleacher manufacturer installer shall broom clean the stand removing all 

loose debris.

END OF SECTION 13 12 50
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SECTION 31 10 00 - SITE CLEARING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Protecting existing trees, shrubs, plants and grass to remain.
2. Removing existing trees and other vegetation.
3. Clearing and grubbing.
4. Stripping and stockpiling topsoil.
5. Removing above- and below-grade site improvements.
6. Disconnecting, capping or sealing, and abandoning site utilities in place and removing site 

utilities.
7. Temporary erosion and sedimentation control measures.

B. Related Sections include the following:

1. Division 01 Section "Temporary Construction Utilities, Facilities & Controls" for temporary 
utilities, temporary construction and support facilities, temporary security and protection facilities.

2. Division 31 Section "Earth Moving" for soil materials, excavating, backfilling, and site grading.
3. Division 32 Section "Turf and Grasses" for finish grading including preparing and placing 

planting soil mixes and testing of topsoil material.

1.3 DEFINITIONS

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay 
particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; 
reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 inches in diameter; and free 
of subsoil and weeds, roots, toxic materials, or other nonsoil materials.

B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be protected during 
construction, and defined by the drip line of individual trees or the perimeter drip line of groups of trees, 
unless otherwise indicated.

1.4 MATERIAL OWNERSHIP

A. Except for stripped topsoil or other materials indicated to remain Owner's property, cleared materials 
shall become Contractor's property and shall be removed from Project site.

1.5 SUBMITTALS

A. Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings, adjoining 
construction, and site improvements that might be misconstrued as damage caused by site clearing.
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1.6 QUALITY ASSURANCE

A. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination."

1.7 PROJECT CONDITIONS

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used 
facilities during site-clearing operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 
permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by authorities having 
jurisdiction.

B. Utility Locator Service:  Notify utility locator service for area where Project is located before site 
clearing.

C. Do not commence site clearing operations until temporary erosion and sedimentation control measures 
are in place.

PART 2 - PRODUCTS

2.1 SOIL MATERIALS

A. Satisfactory Soil Materials:  Requirements for satisfactory soil materials are specified in Division 31 
Section "Earth Moving."

1. Obtain approved borrow soil materials off-site when satisfactory soil materials are not available 
on-site.

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect and maintain benchmarks and survey control points from disturbance during construction.

B. Locate and clearly flag trees and vegetation to remain or to be relocated.

C. Protect existing site improvements to remain from damage during construction.

1. Restore damaged improvements to their original condition, as acceptable to Owner.

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL

A. Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to approved 
Sediment and Erosion Control Drawings.

B. Inspect, repair, and maintain erosion and sedimentation control measures during construction until 
permanent vegetation has been established.
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C. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

3.3 TREE PROTECTION

A. Erect and maintain temporary fencing around tree protection zones before starting site clearing.  Remove 
fence when construction is complete.

1. Do not store construction materials, debris, or excavated material within fenced area.
2. Do not permit vehicles, equipment, or foot traffic within fenced area.
3. Maintain fenced area free of weeds and trash.

B. Do not excavate within tree protection zones, unless otherwise indicated.

C. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in 
a manner approved by Architect.

1. Employ an arborist, licensed in jurisdiction where Project is located, to submit details of proposed 
repairs and to repair damage to trees and shrubs.

2. Replace trees that cannot be repaired and restored to full-growth status, as determined by 
Architect.

3.4 UTILITIES

A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.

1. Construction Manager will arrange to shut off indicated on-site utilities when requested by 
Contractor.

B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted under the following conditions and then only after arranging to provide temporary utility 
services according to requirements indicated:

1. Notify Construction Manger and Owner not less than five days in advance of proposed utility 
interruptions.

2. Do not proceed with utility interruptions without Construction Manager’s written permission.

C. Excavate for and remove underground utilities indicated to be removed. Refer to sections covering site 
utilities.

3.5 CLEARING AND GRUBBING

A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new construction.

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
2. Cut minor roots and branches of trees indicated to remain in a clean and careful manner where 

such roots and branches obstruct installation of new construction.
3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 18 inches below 

exposed subgrade.
4. Use only hand methods for grubbing within tree protection zone.
5. Chip removed tree branches and dispose of off-site.

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further 
excavation or earthwork is indicated.



BASEBALL FIELD RELOCATION DTCC OWENS CAMPUS
JANUARY 31, 2025 GEORGETOWN, DELAWARE

CONTRACT NO. C94224099A

SITE CLEARING BECKER MORGAN GROUP, INC.
31 10 00 - 4 2022307.01

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and compact each 
layer to a density equal to adjacent original ground.

3.6 TOPSOIL STRIPPING

A. Remove sod and grass before stripping topsoil.

B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with underlying 
subsoil or other waste materials.

1. Remove subsoil and nonsoil materials from topsoil, including trash, debris, weeds, roots, and other 
waste materials.

C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.  Grade and 
shape stockpiles to drain surface water.  Cover to prevent windblown dust.

1. Do not stockpile topsoil within tree protection zones.
2. Stockpile surplus topsoil to allow for respreading deeper topsoil.

3.7 SITE IMPROVEMENTS

A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate new 
construction.

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut length of existing 
pavement to remain before removing existing pavement.  Saw-cut faces vertically.

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion.

3.8 DISPOSAL

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 
materials including trash and debris, and legally dispose of them off Owner's property.

END OF SECTION 31 10 00
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SECTION 31 20 00 – EARTH MOVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. The General Conditions, any Supplementary General Conditions and Division 1, General Requirements, are 
hereby made a part of this Section as fully as if repeated herein.

1.2 SECTION INCLUDES

A. Earthwork includes areas below building foundations, below concrete slabs on grade, below paved areas and 
grading of all unpaved area in the site.

1. Layout and staking for earthwork.
2. Excavation and rough grading.
3. Erosion and sediment control.
4. Foundation excavation for footings.
5. Establishing subgrades, leveling and proofrolling.
6. Filling, backfilling and compaction.
7. Keeping streets clean of materials tracked off site.
8. Includes trenching, excavation and backfill for utilities.
9. Maintenance and/or repair of damage to the rough grading.
10. Removal and disposal of stones, debris, excess and unsuitable materials.
11. Soil treatment for termite control.
12. Field quality control, testing, and inspection.

1.3 DEFINITIONS

A. Rock Excavation:  Natural geological formations or other material which cannot be removed by adequate 
equipment (in good condition) as defined below, shall be considered a change in the scope of work and paid for by 
the Owner if encountered.

1. Open Excavation and Grading:  Rock in excess of the capabilities of a Caterpillar D-8 tractor (or 
equivalent) with 2 cu. yd. bucket and hydraulically operated single tooth power ripper.

2. Trenches, Pits and Footings:  Rock in excess of the capabilities of a Caterpillar 235 Hydraulic Backhoe (or 
equivalent) using a 2 ft. Bucket width (3/4 cu. yd.)

3. Minimum Effort:  If rock is not removed during the process of normal digging and ripping, then extend the 
excavation to expose the rock surface within the limit of original excavation.  Contact the A/E and he may 
direct the sides of rock to be exposed to a depth of 3 feet.  This will be to determine to the extent of 
additional work.

B. Earth Excavation:  Anything not classified as rock including as example:  soils, gravels, stones, boulders, 
vegetation, debris, and unsuitable materials.

C. Unsuitable Materials:  All excavated materials; debris, man made or fabricated materials, concrete spoil, organic, 
soft, expansive, or unstable matter; all shall be disposed of as herein specified.  Excessive moisture content shall 
not classify a material as unsuitable.

D. Removal and disposal of unsuitable material above the subgrade elevation and placement of approved specific fill 
material (from on or off the site) above the subgrade elevation as directed by the Soils Engineer shall be 
considered a part of the work.

E. Removal and disposal of unsuitable material approved below the subgrade elevation and placement of approved 
specific fill material (from on or off the site) below the subgrade elevation as directed by the Soils Engineer shall 
be considered a change in the scope of work.
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F. Soils Engineer or Inspection Agency:  An Agency and its designated representatives who monitor and approve all 
earthwork operations described herein.

G. Subgrade:  The finished elevation of the earth immediately below all slabs, granular and porous fill, paving, 
footings, walls, etc., except the subgrade elevation shall not be higher than 12" below the existing earth elevation at 
the start of the project.

H. Subgrade for utility construction:  Underside of barrel of pipe, or underside of any cradle or bedding if noted on 
drawings, or referenced in applicable local government specifications.  For pipe drains and miscellaneous 
structures encased in concrete or on concrete, stone and/or gravel cradle, subgrade is lowest outside surface of 
encasement or cradle.

I. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical 
appurtenances, or other man-made stationary features constructed above or below the ground surface.

J. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe.

K. Drainage Course:  Course supporting the slab on grade that also minimizes upward capillary flow of pore water.

L. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt pavement, or course 
placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.

M. Utilities:  On site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

N. Filter Material:  Course placed around drainage pipes.

1.4 QUALITY ASSURANCE

A. Reference Standards:

1. American Association of State Highway and Transportation Officials (AASHTO).
2. American Society for Testing and Materials (ASTM).
3. Delaware Department of Transportation, State Highway Administration “Standard Specifications for 

Materials and Construction”, October 1993, as amended to date (M.S.H.A. as hereinafter referred).  Delete 
references to Measurement and Payment.

B. Geotechnical Testing Agency Qualifications:  An independent testing agency (with a Geotechnical engineer 
licensed in the state where the project is being constructed on staff) qualified according to ASTM E 329 to conduct 
soil materials and rock-definition testing, as documented according to ASTM D 3740 and ASTM E 548.  

C. Tolerances:  As indicated herein.

D. Testing:  Requirements as specified herein.

1.5 SUBMITTALS

A. Notification:

1. Notify and provide data to regulatory authorities and A/E prior to commencement of work.
2. Provide notice of:  encounter with unknown utilities; subgrades before filling; areas requiring 
3. testing or inspection.
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B. Product Data: For the following:

1. Geotextile.
2. Detection Warning Tape.

C. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of 
the following with requirements indicated:

1. Classification according to ASTM D2487 of each on site and borrow soil material proposed for fill and 
backfill.

2. Laboratory compaction curve according to ASTM D1557 for each on site and borrow soil material 
proposed for fill and backfill.

3. Field reports; in-place soil density tests.
4. One optimum moisture – maximum density curve for each type of soil encountered.
5. Report of actual unconfined compressive strength and/or results of bearing tests of each strata tested.
6. Test reports must be submitted daily to the Architect and Owner.

1.6 PROJECT CONDITIONS

A. Subsurface Conditions:  Subsurface soils investigations have been made at the site.  The report and logs of the test 
borings and test pits are included in the Appendix of these specifications.  Such investigations have been made for 
the purposes of design only and neither the Engineers, the Owner, nor the Geotechnical Engineer guarantee 
adequacy or accuracy of the data, or that data are representative of all conditions to be encountered.  Such 
information is made available for general information only and shall not relieve the Contractor of the responsibility 
for making his own investigations, tests, and analysis.  Any additional test borings and other exploratory 
operations may be made by Contractor shall be at no cost to Owner.

1. See Geotechnical Engineering Report prepared by Hillis Carnes Engineering Associates, Inc. in Division 1 
for test boring data and other requirements.  

B. Erosion and sediment control, in addition to erosion control specified in Section 31100 and Division 1:

1. Standards:  Comply with the requirements of the "Standards and Specifications for Soil Erosion and 
Sediment Control in Developing Areas" by the U.S.D.A. Soil Conservation Service.

2. General Erosion:  Prevent erosion of earthwork; repair and correct any ditches, gullies or erosion 
immediately and upon occurrence.

3. Excavations:  Prevent water from flowing into open excavations and toward building walls.
4. Slopes:  Cover (with continuous plastic membrane) and stake all slopes steeper than 1.5 horizontal to 1 

vertical.

C. Environmental Conditions:

1. Do not apply soil treatment when temperature is at or below freezing or when ground is frozen or frost is 
expected.

2. Do not apply soil treatment when surface water is present.

D. Existing Conditions:  Accept the site in the condition which it exists at the time of the award of the contract and 
perform all work to the grades indicated.

1. Protect plant material, lawns and other features not designated for removal.
2. Protect bench marks, existing structures, fences, sidewalks, paving and curbs from excavating equipment 

and vehicular traffic.
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E. Existing Utilities:  Locate existing underground utilities in areas of work.  If utilities are to remain in place, 
provide adequate means of protection during earthwork operations.

1. Should uncharted, or incorrectly charted, piping or other utilities be encountered during excavation, consult 
utility Owner immediately for directions.  Cooperate with Owner and utility companies in keeping 
respective services and facilities in operation.  Repair damaged utilities to satisfaction of utility Owner.

2. Do not interrupt existing utilities serving facilities occupied and used by others, except when permitted in 
writing by A/E and then only after acceptable temporary utility services have been provided.  Provide a 
minimum of 48 hour notices to utility Owners and receive written notice to proceed before interrupting any 
utility.

F. Rock Excavation:  Rock excavation may be performed with hoe rams, jack hammers, or any method the 
Contractor wishes to employ except for explosives.

1.7 PROTECTION

A. Safety:  Provide protective measures necessary for the safety of workmen, to the public and adjacent property. 
Prevent cave-ins, collapse of walls, structures and slopes, both on and adjacent to the site.

B. Standards:  Comply with regulations of local authorities having jurisdiction, including all applicable O.S.H.A. 
requirements.

C. Repair:  Includes the removal and replacement with new materials all materials so affected by settlement.

PART 2 - PRODUCTS

2.1 FILL AND BACKFILL

A. Satisfactory Soils:

1. Compacted fill and backfill shall be free of deleterious matter such as frozen materials, organics, wood, 
debris, or rock larger than 4 inches in diameter and be classified SP, SW, SM, SC, GP, GC, GM, or GW 
per ASTM D-2487.  All material shall have a liquid limit and plasticity index not exceeding 40 and 20 
respectively when tested in accordance with ASTM D-4318. 

2. The minimum dry unit weight shall not be less than 105 PCF maximum dry density as determined by 
ASTM D-1557, modified proctor.

3. All fill and backfill materials shall be obtained from on site or from off site sources and shall be approved 
by the Geotechnical Engineer prior to placement.  

4. Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.

B. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or 
crushed sand; ASTM D 2940; with a least 90 percent passing a 1 ½ inch sieve and not more than 12 percent 
passing a No. 200 sieve.

1. Locations: All on site fill areas

C. Structural Fill: On-site soils free of organic material, topsoil, miscellaneous fill, debris and rock fragments in 
excess of 3 inches in their largest dimension may be suitable as structural fill. The granular on-site soils may be 
suitable for re-use as structural fill.  Some of these soils have an in-situ moisture content that exceeds the typical 
range that would allow the recommended compaction to be achieved.  Therefore, drying of these soils may be 
required to achieve the recommended compaction.
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If sufficient quantities of suitable on-site soils are not available for structural fill, imported borrow consisting of 
predominately granular soils conforming to the requirements of the Delaware Department of Transportation 
Standard Specifications Select Borrow, Type G should be utilized or AASHTO SP-57 stone.

D. Drainage fill: 

1. Washed, narrowly graded mixture of crushed stone, or crushed or uncrushed gravel, (ASTM D 448 Coarse 
- aggregate grading size 57), with 100% passing of  1-1/2" sieve and not more than 5% passing a No. 8 
sieve.  Aggregate shall meet DELDOT specification for No. 106A aggregate.  Provide by Contractor from 
off site source.

a. Locations:  All concrete slab on grade areas

2. For foundation drainage, use aggregate meeting DELDOT specification for No. 113 aggregate.

a.       Locations:  Drainage fill behind basement walls and retaining walls.

E. Stone Base Course:  Naturally or artificially graded mixture of natural or crushed gravel,  crushed stone, and 
natural or crushed sand (ASTM D2490) with at least 95% passing a 1 ½” sieve and not more than 8% passing a 
No. 200 sieve.  Provide by contractor from off site sources.

F. Subbase Material:  Designation CR-6 in accordance with DELDOT Specifications.

1. Locations:  All vehicular traffic and pedestrian areas 

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural 
or crushed sand; ASTM D2940; except with 100 percent passing a 1 inch (25-mm) sieve and not more than 8 
percent passing a No. 200 (0.075-mm) sieve. For utility installations, bedding shall conform to AASHTO #57 
stone.

H. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; 
AASHTO M-43, size No. 17.

I. Sand: ASTM C 33; fine aggregate, natural, or manufactured sand.

J. Processed Rubble Fill: Existing brick and concrete rubble, free of wood and steel may be processed by use of 
tracked equipment such that no particle size greater than 6 inches in the longest dimension remains.

K. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

2.2 FILL AND BACKFILL FOR UTILITIES

A. Backfill:  Earth removed from the trench provided that in the opinion of Soils Engineer such excavated material is 
satisfactory for backfilling.

B. Should the excavated material be considered unsatisfactory for backfilling, the Contractor shall remove and 
dispose of such unsatisfactory material and substitute, in lieu thereof, suitable material obtained from elsewhere on 
or off the site.  

C. Materials shall meet the requirements specified in paragraph 2.1.A above.
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2.3 TOPSOIL

A. Refer to Section 32 92 00 Turf and Grasses.  

2.4 SOIL TREATMENT - TERMITE CONTROL

A. Emulsion soil chemicals of only water-based type.  Do not use any fuel oil as a diluent.

B. Solutions and chemicals listed and approved by EPA, USDA, and Delaware State Department of Agriculture.

C. Chemicals used in retreatment shall also be certified and state type of chemical and rate of concentration.

2.5 ACCESSORIES

A. Detectable Warning Tape:  Acid and alkali-resistant polyethylene film warning tape manufactured for marking and 
identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously 
inscribed with a description of the utility, with metallic core encased in a protective jacket for corrosion protection, 
detectable by metal detector when tape is buried up to 30 inches (750 mm) deep; colored as follows:

1. Red: Electric
2. Yellow: Gas, oil, steam, and dangerous materials.
3. Orange: Telephone and other communications.
4. Blue:  Water systems
5. Green:  Sewer systems.

2.6 GEOTEXTILES

A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage 
applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with 
AASHTO M 288 and the following, measured per test methods referenced:

1. Survivability:  Class 2; AASHTO M 288.
2. Grab Tensile Strength:  157 lbf; ASTM D 4632.
3. Sewn Seam Strength:  142 lbf; ASTM D 4632.
4. Tear Strength:  56 lbf; ASTM D 4533.
5. Puncture Strength:  56 lbf; ASTM D 4833.
6. Apparent Opening Size:  No. 70 sieve, maximum; ASTM D 4751.
7. Permittivity:  0.5 per second, minimum; ASTM D 4491.
8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.

B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins 
or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured 
per test methods referenced:

1. Survivability:  Class 2; AASHTO M 288.
2. Grab Tensile Strength:  247 lbf; ASTM D 4632.
3. Sewn Seam Strength:  222 lbf; ASTM D 4632.
4. Tear Strength:  90 lbf; ASTM D 4533.
5. Puncture Strength:  90 lbf; ASTM D 4833.
6. Apparent Opening Size:  No. 40 sieve, maximum; ASTM D 4751.
7. Permittivity:  0.02 per second, minimum; ASTM D 4491.
8. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355.
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2.7 FLOWABLE FILL

A. Stabilized flowable fly ash mixture with a maximum slump of 8" and a minimum unconfined compressive strength 
of 100 psi used to fill construction excavations.

B. Manufacturer:  American Stone Mix or approved equal.

PART 3 - EXECUTION

3.1 PREPARATION

A. Verify existing ground surfaces have been stripped of topsoil, root mat and existing pavement, unsatisfactory soils, 
concrete spoil, obstructions and deleterious material.

B. Following rough grading and prior to foundation excavation, placement of fill, or construction of the floor slabs, it 
is recommended that the exposed subgrade be proofrolled. The proofroll should be performed using a minimum 
10-ton vibratory roller in the presence of the qualified soils technician working under the supervision of a 
geotechnical engineer. Yielding or otherwise unsuitable subgrade conditions encountered within the proposed 
building areas should be undercut to firm subgrade conditions and backfilled with compacted structural fill. 

C. Locate underground utilities in areas of work.  If utilities are to remain in place, provide adequate means of 
protection during earthwork operations.  Contact "Miss Utility".

D. Use of explosives will not be permitted, unless approved by Owner in writing and Regulatory Agencies having 
jurisdiction.

E. Demolish and completely remove from site existing underground utilities indicated to be removed.  Coordinate 
with utility companies to shut off services if lines are active.

F. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral 
movement, undermining, washout, and other hazards created by earthwork operations.

G. Protect subgrades and foundation soils against freezing temperatures or frost.  Provide protective insulating 
materials as necessary.

H. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water 
runoff or airborne dust to adjacent properties and walkways.

3.2 EXCAVATION

A. Excavation consists of removal and disposal of material encountered when establishing required finish grade 
elevations.

B. Unauthorized Excavations:

1. Unauthorized excavation consists of removal of materials beyond indicated subgrade elevations or 
dimensions without specific direction of A/E.  Unauthorized excavation, as well as remedial work directed 
by A/E, shall be at Contractor's expense.

2. Under footings, foundations, or retaining walls, fill unauthorized excavation by extending indicated bottom 
elevation of footing to excavation bottom, without altering required top 
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elevation.  Lean concrete, flo-ash fill, or compacted structural fill may be used to bring elevations to proper 
position, when acceptable by A/E.

C. Additional Excavation:  When excavation has reached required subgrade elevations, notify Soils Engineer who 
will make an inspection of conditions.

1. If unsuitable bearing materials are encountered at required subgrade elevations, carry excavations deeper 
and replace excavated materials as directed by A/E

2. Removal of unsuitable material below the subgrade elevation and its replacement as directed will be paid 
by the Owner on basis of contract conditions relative to change in work.

D. Stability of Excavations:  Slope sides of excavations to comply with local codes and ordinances having 
jurisdiction.  Shore and brace where sloping is not possible because of space restrictions or stability of materials 
excavated.

1. Maintain sides and slopes of excavations in safe conditions until completion of backfilling.

E. Shoring and Bracing:  Provide materials for shoring and bracing, such as sheet piling, uprights, stringers, and cross 
braces, in good serviceable condition.

1. Establish requirements for trench shoring and bracing to comply with local, State & Federal codes and 
authorities having jurisdiction.

2. Maintain shoring and bracing in excavations regardless of time period excavations will be open.  Carry 
down shoring and bracing as excavation progresses.

F. Dewatering:  Prevent surface water and subsurface or ground water from flowing into excavations and from 
flooding project site and surrounding area.

1. Do not allow water to accumulate in excavations.  Remove water to prevent  softening of foundation 
bottoms, undercutting footings, and soil changes  detrimental to stability of subgrades and foundations.  
Excavations shall be kept free of water for a minimum of two (2) inches below subgrade of excavation.   
Provide and maintain pumps, well points, sumps, suction and discharge lines, and other dewatering system 
components necessary to convey water away from excavations.

2. Convey water removed from excavations and rain water into approved sediment control devices.  Establish 
and maintain temporary drainage ditches and other diversions outside excavation limits for each structure.  
Do not use trench excavations as temporary drainage ditches.

3. Excessive groundwater conditions:  Refer to Article 4.3.6 of the General Conditions.

G. Material Storage: Stockpile satisfactory excavated materials where directed, until required for backfill or fill.  
Place, grade and shape stockpiles for proper drainage.

1. Prevent saturation of soil above the optimum moisture content.
2. Locate and retain soil materials away from edge of excavations.
3. Dispose of excess soil material and waste materials as herein specified.

H. Excavation for Structures:  Conform to elevations and dimensions shown within a tolerance of plus or minus 0.10', 
and extending sufficient distance from footings and foundations to permit placing and removal of concrete 
formwork, installation of services, other construction, and for inspection.

1. In excavating for footings and foundations, take care not to disturb bottom of excavation.  Excavate by 
hand to final grade just before concrete reinforcement is placed.  Trim bottoms to required lines and grades 
to leave solid base to receive other work.

2. If in excavating for building foundations the soil directly below the building foundations is disturbed, the 
disturbed soil shall be removed and shall be recompacted to 95% compaction or replaced with concrete 
backfill.
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I. Excavation for Stone and Concrete Pavements:  Cut surface under pavements to comply with cross sections, 
elevations and grades as shown:

1. Where rock or concrete spoil is encountered, carry excavation 18" below subgrade and backfill with 
suitable material approved by the A/E.

J. Excavation for Trenches:  Dig trenches to the uniform width required for particular item to be installed with ample 
working room.

1. Excavate trenches to depth, lines, gradients, and elevations indicated or required. Carry depth of trenches 
for piping to establish indicated flow lines and invert elevations.  Beyond building perimeter, keep bottoms 
of trenches sufficiently below finish grade to avoid freeze ups.

2. Where rock is encountered, carry excavation 6" below required elevation and backfill with a 6" layer of 
crushed stone or gravel prior to installation of pipe.

3. Grade bottoms of trenches as indicated, notching under pipe bells to provide solid bearing for entire body 
of pipe.

a. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, multiple-duct 
conduit units, hand-excavate trench bottoms and support pipe and conduit on an undisturbed 
subgrade.

b. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support 
bottom 90 degrees of pipe circumference.  Fill depressions with tamped sand backfill.

4. Backfill trenches with concrete where trench excavations pass within 18" of column or wall footings and 
which are carried below bottom of such footings, or which pass under wall footings.  Place concrete to 
level of bottom of adjacent footing.  Concrete is specified in Division 3.

5. Do not backfill trenches until tests and inspections have been made and backfilling authorized by A/E.  Use 
care in backfilling to avoid damage or displacement of pipe systems.

K. Cold Weather Protection:  Protect excavation bottoms against freezing when atmospheric temperature is less than 
35 degrees F. (1 degree C.).

L. Ground Surface Preparation (Structural and Pavement areas):

1. The existing ground surface in the structural and pavement areas shall be stripped of topsoil, root mat, 
existing pavements, unsatisfactory soils, concrete spoil, obstructions and deleterious material.  Base course 
material from the existing pavements may remain if approved by the A/E. The entire area shall be proof 
rolled, a minimum of four (4) passes, with a loaded dump truck with a minimum axle load of 10 tons in the 
presence of the soils engineer.  Soft spots identified by the Soils Engineer during proofrolling will be 
undercut and backfilled in accordance with Section 3.4. Proofrolling and compaction equipment shall meet 
the requirements of Section 3.3.D.  Undercutting and backfilling operations for eliminating soft spots 
above the subgrade elevation shall be included in the base bid. 

2. In cut areas, prior to the construction of paving or concrete slab on grade, the entire subgrade shall be 
proofrolled in the presence of the Soils Engineer.  Soft areas encountered during proofrolling shall be 
undercut and backfilled in accordance with section 3.4.  Proofrolling and compaction equipment shall be in 
compliance with Section 3.3 D.  The cost of undercutting and backfilling above the subgrade elevation 
shall be included in the base bid.

M. Earthwork Quantities:

1. Contractor shall be responsible for determining earthwork quantities for the                        completion of 
the work. 

3.3 COMPACTION
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A. General:  Control soil compaction during construction providing percentage of dry density specified for each area 
classification.

B. Percentage of Maximum Density Requirements:  Compact soil to not less than the following percentages of the 
maximum dry density which is determined in accordance with ASTM D 1557, or in accordance with ASTM D 
2049 for soils which will not exhibit a well defined moisture density relationship.

1. Structural, pavement and walkway areas, steps and utility trenches - 95% of the maximum dry density.
2. Lawn areas outside the designated structural fill limits – minimum compaction 83% of the maximum dry 

density and maximum compaction of 88% of the maximum dry density.

C. Moisture Control:  Obtaining a uniformly high degree of compaction requires control over the moisture content of 
the material being placed in the fills and backfill.  The soils used in fill and backfill shall be brought to within 3% 
of optimum moisture at no additional cost to the Owner.

1. Where the soil layer is too dry, the Contractor shall apply water uniformly using approved equipment to 
increase the moisture content to within 3% of the optimum, taking precautions to prevent free water from 
appearing on the surface during or subsequent to compaction operations.

2. Where the soil layer is too wet, the Contractor shall dry the soils by plowing or discing to aerate the soil 
and reduce the moisture content to within 3% of the optimum.

D. Compaction equipment shall be as required to complete the scope of work outlined in the geotechnical report, 
contract documents and specifications for this project.

3.4 BACKFILL AND FILL

A. General:  Place acceptable soil material in layers not more than eight (8) inches in thickness to required subgrade 
elevations, for each area classification listed below.  Each layer shall be compacted to the requirements of Section 
3.3B.

1. Fill and backfill within building and pavement limits and in utility trenches shall be structural fill soils 
meeting the requirements of Section 2.1.A.  

2. Under lawn areas outside the designated structural fill limits, backfill and fill soils shall be soils meeting 
the requirements of Section 2.1.A, or other on site materials approved by the Geotechnical Engineer.

3. Fill and backfill located below walkways and steps shall be constructed of structural fill soils meeting the 
requirements of Section 2.1.A.

4. Drainage fill material shall be proof rolled to a uniform stable condition prior to placement of vapor 
retarder.

5. Stone base course shall be compacted to 95% maximum dry density per ASTM D-1557.

B. Backfill excavations as promptly as work permits, but not until completion of the following:

1. Acceptance of construction below finish grade including, where applicable, subdrainage damp proofing, 
waterproofing, and perimeter insulation.

2. Concrete and masonry have cured 28 days and is adequately braced.
3. Inspection, testing, approval, and recording locations of underground utilities.
4. Removal of concrete formwork.
5. Removal of trash and debris.
6. Removing temporary shoring and bracing, and sheeting.
7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

C. Ground surface preparation:  Shall be in accordance with Section 3.2K.
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1. When existing ground surface has density less than that specified under Section 3.3B for particular area 
classification, break up ground surface, pulverize, moisture condition to optimum moisture content, and 
compact to required depth and percentage of maximum dry density.

D. Placement and Compaction:  Place backfill and fill materials in layers not more than 8" in loose depth, for material 
compacted by heavy compaction equipment and not more than 4" in loose depth for material compacted by hand 
operated tampers.

1. Before compaction, moisten or aerate each layer as may be necessary to provide optimum moisture 
content.  Compact each layer to required percentage of maximum dry density for each classification.  Do 
not place backfill or fill material on surfaces that are muddy, frozen, or contain frost or ice.

2. Place backfill and fill materials evenly adjacent to structures, to required elevations.  Take care to prevent 
wedging action of backfill against structures by carrying material uniformly around structure to 
approximately same elevation in each lift.

3. Structural fill shall extend a minimum of five (5) feet beyond building and road pavement limits and shall 
include the support slopes to their full width.

4. Backfilling against pipe structures, whose joints involve the use of cement mortar or other concrete, or 
where buttresses are constructed, shall not be done until mortar has set at least 12 hours.

5. Compaction over one foot above the pipe shall be done with approved mechanical tampers.  Compaction 
density shall be as specified in Section 3.3.

E. Utility trench backfill

1. Place and compact initial backfill of subbase material, free of particles larger than 1 inch, to a height of 12 
inches over the utility pipe or conduit.  Carefully compact material under pipe haunches and bring backfill 
evenly up on both sides and along the full length of utility piping or conduit to avoid damage or 
displacement of utility system.

2. Coordinate backfilling with utilities testing.
3. Provide 4-inch thick, concrete-base slab support for piping or conduit less than 30 inches below surface of 

roadways.  After installing and testing, completely encase piping or conduit in a minimum of 4 inches of 
concrete before backfilling or placing roadway subbase.

4. Fill voids with approved backfill materials while shoring, bracing, and sheeting is removed.
5. Place and compact final backfill of satisfactory soil material to final subgrade.
6. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches below 

subgrade under pavements and slabs.

3.5 ROUGH GRADING

A. General:  
1. Uniformly grade areas within limits of grading under this section, including adjacent transition areas.  

Smooth finished surfaces with specified tolerances, compact with uniform levels or slopes between points 
where elevations are shown, or between such points and existing grades.  In fill areas, sloped surfaces 
steeper than 5 horizontal to 1 vertical shall be benched so that fill materials will be placed on a level 
surface.  All fill subgrades shall be observed by the Geotechnical Engineer.

2. Adjacent grading transition areas shall be graded in a manner to maintain positive drainage, even if not 
shown to be within the designated “Limit of Disturbance” line.  Notify the A/E if discrepancies are 
encountered and significant grading is necessary.  Grading necessary for slope tie ins, utility installations 
and other items shown to be installed are included in the base bid.

B. Grading Outside Building Lines:  Grade areas adjacent to building lines to drain away from structures and to 
prevent ponding.  Finish surfaces free from irregular surface changes, and as follows:
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1. Lawn or Unpaved Areas:  Finish areas to receive topsoil to within not more than 0.10' above or below 
required subgrade elevations.

2. Walks:  Shape surface or areas under walks to line, grade and cross section, with finish surface not more 
than .04' above or below required subgrade elevation.

3. Pavements:  Shape surface areas under pavement to line, grade and cross section, with finish surface not 
more than .04' for bituminous surfaces and 08' for stone surfaces, above or below required subgrade 
elevation.

C. Grading Surface or Fill Under Building Slabs:  Grade smooth and even, free of voids, compacted as specified, and 
to required elevation.  Provide final grades within a tolerance of .02' when tested with a 10' straightedge.

3.6 BUILDING SLAB BASE COURSE

A. General:  Slab base course consists of placement of drainage fill or stone base course material, in layers of 
indicated thickness, over subgrade surface to support concrete building slabs.

B. Placing:  Place slab base course on prepared subgrade in layers of uniform thickness, conforming to indicate cross 
section and thickness.  Maintain optimum moisture content for compacting material during placement operations.

1. When a compacted drainage course is shown to be 6" thick or less, place material in a single layer. Where 
shown to be more than 6" thick, place material in equal layers, except no single layers more than 6" or less 
than 3" in thickness when compacted.

C. Any ruts or soft yielding spots which may occur or any areas having inadequate compaction or deviations from the 
requirements set forth herein shall be corrected by removing and adding uniformly graded crushed stone or by 
loosening crushed gravel, reshaping and recompacting. The subgrade shall have a uniform density throughout its 
entire depth and width and shall be approved by the A/E prior to pouring any concrete.

D. Following this preparation, the subgrade shall be protected from damage as described below:

1. The subgrade shall be protected from damage by heavy loads or equipment moving on tracks or cleats.
2. The contractor shall at all times keep the subgrade drained.
3. No concrete shall be deposited upon a frozen subgrade nor, until the subgrade has been approved by the 

A/E.
4. Immediately in advance of placing concrete, the subgrade shall be sprinklered with as much water as it can 

readily absorb.

3.7 FINISH GRADING & PLACING TOPSOIL

A. Refer to Specification Section 32 92 00 – “Turf and Grasses”

3.8 MAINTENANCE

A. Protection of graded areas:  Protect newly graded areas from traffic and erosion.  Keep free of trash and debris.  
Repair and re establish grades in settled, eroded and rutted areas to specified tolerances.

B. Reconditioning compacted areas:  Where completed compacted areas are disturbed by subsequent construction 
operations or adverse weather, scarify surface, reshape, and compact to required density prior to further 
construction.

C. Restore areas previously occupied by stockpiled materials to match finished condition of the remainder of the 
work.
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3.9 APPLICATION OF SOIL TREATMENT

A. Refer to Section 31 31 16  Termite control

3.10 DISPOSAL OF EXCESS AND WASTE MATERIALS

A. Removal from Owner's Property:  Remove waste materials including trash, debris, and unsuitable and excess 
excavated material, and dispose of off Owner's property.

3.11 FIELD QUALITY CONTROL – SOILS

A. Quality Control Testing During Construction:  Allow testing service to inspect and approve subgrades and fill 
layers before further construction work is performed.

1. Perform field density tests in accordance with ASTM D 1556 (sand cone method) or ASTM D 2922 and 
D-3017(shallow depth nuclear method), as applicable.

2. Paved Areas and Building Slab Subgrade:  Make at least one field density test of subgrade for every 2,000 
sq. ft. of paved area or building slab area, but in no case less than 3 tests. In each compacted fill layer, 
make one field density test for every 2,000 sq. ft. of overlaying building slab or paved area, but in no case 
less than 2 tests.  Field density tests shall be made at all walkway entrances and ramps into the proposed 
building.

3. Foundation Wall Backfill:  Take enough field density tests to ensure backfill is being properly compacted.
4. Utility Trench Backfill:  Perform field density tests on a spot-check basis to assist the Contractor in 

determining if compaction is in accordance with the specifications.
5. If in opinion of A/E, based on testing service reports and inspection, subgrade or fills which have been 

placed are below specified density, provide additional compaction and testing at no additional expense.
6. Footing Subgrade:  For each strata of soil on which footings will be placed, conduct at least one test to 

verify required design bearing capacities.  Subsequent evaluation and approval of each footing subgrade 
should be performed by Geotechnical Testing Agency.

7. Costs of testing and inspection shall be borne by the Contractor.

3.12 FIELD QUALITY CONTROL - SOIL TREATMENTS

A. Pay costs for required testing of termite control materials.  Samples shall be taken and analyzed by an independent 
testing laboratory.

B. Sampling:  Test one sample of working solution for each 10,000 square feet of area applied.  Take samples from 
discharge end of spraying equipment for each batch mixed and applied if less than 10,000 square feet.

C. Retreating:  Retreat all areas if the test results average less than 90 percent of listed minimum concentration.

3.13 TESTING AND INSPECTION

A. INSPECTION AGENCY:  Construction Manager will employ an Independent Testing agency for purposes of 
inspecting and testing construction of embankments, fills, backfills, trenches, and subgrades and report to the A/E 
conformance in all particulars to specification requirements.

B. Scheduling:
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1. Assign qualified personnel to be on site at all times when operations are scheduled.
2. The Contractor should note that no earthwork operation shall be permitted in their absence.

C. Responsibilities:

1. Evaluation of subgrade preparation and suitability.
2. Moisture content and field density tests on all layers of fill and backfill material placed.
3. Evaluation of degree of compaction attained for all fill and backfill material placed.
4. Testing and evaluation of borrow material.
5. Sources of borrow and of select fill.
6. Footing subgrade suitability.
7. Inspection of installation of Subdrainage system.

D. Results of Tests:

1. Make results available to the Soils Engineer and A/E immediately upon completion of areas of layers.

E. Final Report: The Inspection Agency shall prepare a written report that summarizes the work inspected during the 
course of the project. A discussion of all deviations from the contract documents and specifications, with their 
related impact on the final construction, shall be described in detail. The engineer of record shall review this final 
report, and recommend corrective measures (as deemed necessary) that must be made prior to final acceptance of 
the work. Prior to final payment, a written report certifying that the work meets the requirements of the contract 
documents, specifications, and all governing agencies shall be prepared, submitted, and approved by the A/E.

END OF SECTION 31 20 00
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SECTION 31 23 19 - DEWATERING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes construction dewatering.

B. Related Sections include the following:

1. Division 01 Section "Temporary Construction Utilities, Facilities and Controls" for temporary utilities 
and support facilities.

2. Division 31 Section "Earth Moving" for excavating, backfilling, site grading and for site utilities.
3. Division 31 Section "Excavation Support and Protection."

1.3 PERFORMANCE REQUIREMENTS

A. Dewatering Performance: furnish, install, test, operate, monitor, and maintain dewatering system of sufficient 
scope, size, and capacity to control ground-water flow into excavations and permit construction to proceed on 
dry, stable subgrades.

1. Maintain dewatering operations to ensure erosion control, stability of excavations and constructed slopes, 
that excavation does not flood, and that damage to subgrades and permanent structures is prevented.

2. Prevent surface water from entering excavations by grading, dikes, well pointing or other means.
3. Accomplish dewatering without damaging existing buildings adjacent to excavation.
4. Remove dewatering system if no longer needed.

1.4 QUALITY ASSURANCE

A. Regulatory Requirements:  Comply with water disposal requirements of authorities having jurisdiction.

B. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 
Section "Project Management and Coordination."

1.5 PROJECT CONDITIONS

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in 
writing by Construction Manager and then only after arranging to provide temporary utility services according to 
requirements indicated.

B. Project-Site Information:  A geotechnical report has been prepared for this Project and is available for 
information only.  The opinions expressed in this report are those of geotechnical engineer and represent 
interpretations of subsoil conditions, tests, and results of analyses conducted by geotechnical engineer.  Owner 
will not be responsible for interpretations or conclusions drawn from this data.

1. Make additional test borings and conduct other exploratory operations necessary for dewatering.
2. The geotechnical report is included elsewhere in the Project Manual.
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C. Survey adjacent structures and improvements, employing a qualified professional engineer or land surveyor, 
establishing exact elevations at fixed points to act as benchmarks.  Clearly identify benchmarks and record 
existing elevations.

1. During dewatering, regularly resurvey benchmarks , maintaining an accurate log of surveyed elevations 
for comparison with original elevations.  Promptly notify Architect if changes in elevations occur or if 
cracks, sags, or other damage is evident in adjacent construction.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral 
movement, undermining, washout, and other hazards created by dewatering operations.

1. Prevent surface water and subsurface or ground water from entering excavations, from ponding on 
prepared subgrades, and from flooding site and surrounding area.

2. Protect subgrades and foundation soils from softening and damage by rain or water accumulation.

B. Install dewatering system to ensure minimum interference with roads, streets, walks, and other adjacent occupied 
and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission 
from Owner and authorities having jurisdiction.  Provide alternate routes around closed or obstructed 
traffic ways if required by authorities having jurisdiction.

3.2 INSTALLATION

A. Install dewatering system utilizing wells, well points, or similar methods complete with pump equipment, standby 
power and pumps, filter material gradation, valves, appurtenances, water disposal, and surface-water controls.

B. Before excavating below ground-water level, place system into operation to lower water to specified levels.  
Operate system continuously until drains, sewers, and structures have been constructed and fill materials have 
been placed, or until dewatering is no longer required.

C. Provide an adequate system to lower and control ground water to permit excavation, construction of structures, 
and placement of fill materials on dry subgrades.  Install sufficient dewatering equipment to drain water-bearing 
strata above and below bottom of foundations, drains, sewers, and other excavations.

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade softening, and slope 
instability.

D. Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations, drains, sewers, and 
other excavations.

1. Maintain piezometric water level below surface of excavation.

E. Dispose of water removed by dewatering in a manner that avoids endangering public health, property, and 
portions of work under construction or completed.  Dispose of water in a manner that avoids 
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inconvenience to others.  Provide sumps, sedimentation tanks, and other flow-control devices as required by 
authorities having jurisdiction.

F. Provide standby equipment on-site, installed and available for immediate operation, to maintain dewatering on 
continuous basis if any part of system becomes inadequate or fails.  If dewatering requirements are not satisfied 
due to inadequacy or failure of dewatering system, restore damaged structures and foundation soils at no 
additional expense to Owner.

1. Remove dewatering system from Project site on completion of dewatering.

G. Damages:  Promptly repair damages to adjacent facilities caused by dewatering operations.

3.3 OBSERVATION WELLS

A. Provide, take measurements, and maintain at least the minimum number of observation wells or piezometers 
indicated and additional observation wells as may be required by authorities having jurisdiction.

B. Observe and record daily elevation of ground water and piezometric water levels in observation wells.

C. Repair or replace, within 24 hours, observation wells that become inactive, damaged, or destroyed.  Suspend 
construction activities in areas where observation wells are not functioning properly until reliable observations 
can be made.  Add or remove water from observation-well risers to demonstrate that observation wells are 
functioning properly.

1. Fill observation wells, remove piezometers, and fill holes when dewatering is completed.

END OF SECTION 31 23 19
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SECTION 31 31 16 - TERMITE CONTROL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Soil treatment with termiticide.

B. Related Sections include the following:

1. Division 06 Section "Rough Carpentry" for wood preservative treatment by pressure process.
2. Division 07 Section "Sheet Metal Flashing and Trim" for custom-fabricated metal termite shields.

1.3 PERFORMANCE REQUIREMENTS

A. Service Life of Soil Treatment:  Soil treatment by use of a termiticide that is effective for not less than 10 
years against infestation of subterranean termites.

1.4 SUBMITTALS

A. Product Data:  For termiticide borate and metal mesh barrier system.

1. Include the EPA-Registered Label for termiticide and borate products.

B. Product Certificates:  For termite control products, signed by product manufacturer.

C. Qualification Data:  For Installer of termite control products.

D. Soil Treatment Application Report:  After application of termiticide is completed, submit report for 
Owner's record information, including the following:

1. Date and time of application.
2. Moisture content of soil before application.
3. Brand name and manufacturer of termiticide.
4. Quantity of undiluted termiticide used.
5. Dilutions, methods, volumes, and rates of application used.
6. Areas of application.
7. Water source for application.
8. Areas of application.

E. Warranty:  Special warranty specified in this Section.
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1.5 QUALITY ASSURANCE

A. Installer Qualifications:  A specialist who is licensed according to regulations of authorities having 
jurisdiction to apply termite control treatment and products in jurisdiction where Project is located, and 
who employs workers trained and approved by bait-station system manufacturer to install manufacturer's 
products.

B. Regulatory Requirements:  Formulate and apply termiticides according to the EPA-Registered Label.

C. Source Limitations:  Obtain termite control products from a single manufacturer for each product.

D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination" to schedule application of termiticide 
products.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  To ensure penetration, do not treat soil that is water saturated or frozen.  Do 
not treat soil while precipitation is occurring.  Comply with requirements of the EPA-Registered Label 
and requirements of authorities having jurisdiction.

1.7 COORDINATION

A. Coordinate soil treatment application with excavating, filling, grading, and concreting operations.  Treat 
soil under footings, grade beams, and ground-supported slabs before construction.

B. Apply borate treatment after framing, sheathing, and exterior weather protection is completed but before 
electrical and mechanical systems are installed.

1.8 WARRANTY

A. Special Warranty:  Manufacturer's standard form, signed by Applicator and Contractor certifying that 
termite control work, consisting of applied soil termiticide treatment, will prevent infestation of 
subterranean termites.  If subterranean termite activity or damage is discovered during warranty period, 
re-treat soil and repair or replace damage caused by termite infestation.

1. Warranty Period:  Five years from date of Substantial Completion.

1.9 MAINTENANCE SERVICE

A. Continuing Service:  Beginning at Substantial Completion, provide 12 months' continuing service 
including monitoring, inspection, and re-treatment for occurrences of termite activity.  Provide a standard 
continuing service agreement.  State services, obligations, conditions, and terms for agreement period; 
and terms for future renewal options.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, the following:

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Termiticides:

a. Aventis Environmental Science USA LP; Termidor.
b. Bayer Corporation; Premise 75.
c. Dow AgroSciences LLC; Dursban TC Equity.
d. FMC Corporation, Agricultural Products Group; Talstar Prevail FT Torpedo.
e. Syngenta; Demon TC.

2.2 SOIL TREATMENT

A. Termiticide:  Provide an EPA-registered termiticide complying with requirements of authorities having 
jurisdiction, in an aqueous solution formulated to prevent termite infestation.  Provide quantity required 
for application at the label volume and rate for the maximum termiticide concentration allowed for each 
specific use, according to product's EPA-Registered Label.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements 
for moisture content of soil, interfaces with earthwork, slab and foundation work, landscaping, and other 
conditions affecting performance of termite control.

1. Proceed with application only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. General:  Comply with the most stringent requirements of authorities having jurisdiction and with 
manufacturer's written instructions for preparation before beginning application of termite control 
treatment.  Remove all extraneous sources of wood cellulose and other edible materials such as wood 
debris, tree stumps and roots, stakes, formwork, and construction waste wood from soil within and around 
foundations.

B. Soil Treatment Preparation:  Remove foreign matter and impermeable soil materials that could decrease 
treatment effectiveness on areas to be treated.  Loosen, rake, and level soil to be treated except previously 
compacted areas under slabs and footings.  Termiticides may be applied before placing compacted fill 
under slabs if recommended in writing by termiticide manufacturer.

1. Fit filling hose connected to water source at the site with a backflow preventer, complying with 
requirements of authorities having jurisdiction.
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3.3 APPLICATION, GENERAL

A. General:  Comply with the most stringent requirements of authorities having jurisdiction and with 
manufacturer's EPA-Registered Label for products.

3.4 APPLYING SOIL TREATMENT

A. Application:  Mix soil treatment termiticide solution to a uniform consistency.  Provide quantity required 
for application at the label volume and rate for the maximum specified concentration of termiticide, 
according to manufacturer's EPA-Registered Label, to the following so that a continuous horizontal and 
vertical termiticidal barrier or treated zone is established around and under building construction.  
Distribute treatment evenly.

1. Slabs-on-Grade and Basement Slabs:  Under ground-supported slab construction, including 
footings, building slabs, and attached slabs as an overall treatment.  Treat soil materials before 
concrete footings and slabs are placed.

2. Foundations:  Adjacent soil including soil along the entire inside perimeter of foundation walls, 
along both sides of interior partition walls, around plumbing pipes and electric conduit penetrating 
the slab, and around interior column footers, piers, and chimney bases; also along the entire 
outside perimeter, from grade to bottom of footing.  Avoid soil washout around footings.

3. Crawlspaces:  Soil under and adjacent to foundations as previously indicated.  Treat adjacent areas 
including around entrance platform, porches, and equipment bases.  Apply overall treatment only 
where attached concrete platform and porches are on fill or ground.

4. Masonry:  Treat voids.
5. Penetrations:  At expansion joints, control joints, and areas where slabs will be penetrated.

B. Avoid disturbance of treated soil after application.  Keep off treated areas until completely dry.

C. Protect termiticide solution, dispersed in treated soils and fills, from being diluted until ground-supported 
slabs are installed.  Use waterproof barrier according to EPA-Registered Label instructions.

D. Post warning signs in areas of application.

E. Reapply soil treatment solution to areas disturbed by subsequent excavation, grading, landscaping, or 
other construction activities following application.

1. Service Frequency:  Inspect monitoring stations no fewer than once every three months.

END OF SECTION 31 31 16
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SECTION 31 50 00 - EXCAVATION SUPPORT AND PROTECTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes temporary excavation support and protection systems.

B. Related Sections include the following:

1. Division 01 Section "Temporary Construction Utilities, Facilities and Controls" for temporary 
utilities and support facilities.

2. Division 31 Section "Earth Moving" for excavating and backfilling and for existing utilities.
3. Division 31 Section "Dewatering" for dewatering excavations.

1.3 PERFORMANCE REQUIREMENTS

A. Design, furnish, install, monitor, and maintain excavation support and protection system capable of 
supporting excavation sidewalls and of resisting soil and hydrostatic pressure and superimposed and 
construction loads.

1. Contractor is solely responsible for maintenance of excavations and worker safety.  Architect, 
Owner and Construction Manager bear no liability for excavation support and protection systems.

2. Provide professional engineering services needed to assume engineering responsibility where 
required, including preparation of Shop Drawings and a comprehensive engineering analysis by a 
qualified professional engineer.

3. Prevent surface water from entering excavations by grading, dikes, or other means.
4. Install excavation support and protection systems without damaging existing buildings, 

pavements, and other improvements adjacent to excavation.

1.4 SUBMITTALS

A. Shop Drawings for Information:  Prepared by or under the supervision of a qualified professional 
engineer for excavation support and protection systems.

1. Include Shop Drawings signed and sealed by the qualified professional engineer responsible for 
their preparation.

B. Qualification Data:  For Installer and professional engineer.

C. Photographs or videotape, sufficiently detailed, of existing conditions of adjoining construction and site 
improvements that might be misconstrued as damage caused by the absence of, the installation of, or the 
performance of excavation support and protection systems.

1.5 PROJECT CONDITIONS

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless 
permitted in writing by Architect and then only after arranging to provide temporary utility services 
according to requirements indicated.
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B. Project-Site Information:  A geotechnical report has been prepared for this Project and is available for 
information only.  The opinions expressed in this report are those of geotechnical engineer and represent 
interpretations of subsoil conditions, tests, and results of analyses conducted by geotechnical engineer.  
Owner will not be responsible for interpretations or conclusions drawn from this data.

1. Make additional test borings and conduct other exploratory operations necessary for excavation 
support and protection.

2. The geotechnical report is included elsewhere in the Project Manual.

C. Survey adjacent structures and improvements, employing a qualified professional engineer or land 
surveyor; establish exact elevations at fixed points to act as benchmarks.  Clearly identify benchmarks 
and record existing elevations.

1. During installation of excavation support and protection systems, regularly resurvey benchmarks, 
maintaining an accurate log of surveyed elevations and positions for comparison with original 
elevations and positions.  Promptly notify Architect if changes in elevations or positions occur or 
if cracks, sags, or other damage is evident in adjacent construction.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, 
lateral movement, undermining, washout, and other hazards that could develop during excavation support 
and protection system operations.

1. Shore, support, and protect utilities encountered.

B. Install excavation support and protection systems to ensure minimum interference with roads, streets, 
walks, and other adjacent occupied and used facilities.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 
permission from Owner and authorities having jurisdiction.  Provide alternate routes around closed 
or obstructed traffic ways if required by authorities having jurisdiction.

C. Locate excavation support and protection systems clear of permanent construction so that forming and 
finishing of concrete surfaces is not impeded.

D. Monitor excavation support and protection systems daily during excavation progress and for as long as 
excavation remains open.  Promptly correct bulges, breakage, or other evidence of movement to ensure 
that excavation support and protection systems remain stable.

E. Promptly repair damages to adjacent facilities caused by installing excavation support and protection 
systems.
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3.2 REMOVAL AND REPAIRS

A. Remove excavation support and protection systems when construction has progressed sufficiently to 
support excavation and bear soil and hydrostatic pressures.  Remove in stages to avoid disturbing 
underlying soils or damaging structures, pavements, facilities, and utilities.

1. Repair or replace, as approved by Architect, adjacent work damaged or displaced by removing 
excavation support and protection systems.

END OF SECTION 31 50 00
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SECTION 32 12 16 - ASPHALT PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Hot-mix asphalt paving.
2. Hot-mix asphalt patching.
3. Hot-mix asphalt paving overlay.
4. Asphalt surface treatments.
5. Pavement-marking paint.
6. Cold milling of existing hot-mix asphalt pavement.

B. Related Sections include the following:

1. Division 31 Section "Earth Moving" for aggregate subbase and base courses and for aggregate 
pavement shoulders.

1.3 DEFINITIONS

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.

B. DOT:  Delaware Department of Transportation.

1.4 SYSTEM DESCRIPTION

A. Provide hot-mix asphalt paving according to materials, workmanship, and other applicable requirements of 
Specifications for road and Bridge Construction of the Delaware Department of Transportation.

1. Standard Specification:  Division 400 
2. Measurement and payment provisions and safety program submittals included in standard 

specifications do not apply to this Section.

1.5 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include technical data and tested physical and 
performance properties.

B. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job mix proposed 
for the Work.

C. Job-Mix Designs:  For each job mix proposed for the Work.

D. Qualification Data:  For manufacturer.

E. Material Test Reports:  For each paving material.
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F. Material Certificates:  For each paving material, signed by manufacturers.

1.6 QUALITY ASSURANCE

A. Manufacturer Qualifications:  A qualified manufacturer.

1. Manufacturer shall be a paving-mix manufacturer registered with and approved by authorities 
having jurisdiction or the DOT of the state in which Project is located.

B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated, as documented 
according to ASTM E 548.

C. Regulatory Requirements:  Comply with Delaware Department of Transportation Specifications for Road 
and Bridge Construction for asphalt paving work.

D. Asphalt-Paving Publication:  Comply with AI MS-22, "Construction of Hot Mix Asphalt Pavements," 
unless more stringent requirements are indicated.

E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 
Section "Project Management and Coordination."

F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 
Section "Project Management and Coordination."  Review methods and procedures related to hot-mix 
asphalt paving including, but not limited to, the following:

1. Review proposed sources of paving materials, including capabilities and location of plant that will 
manufacture hot-mix asphalt.

2. Review condition of subgrade and preparatory work.
3. Review requirements for protecting paving work, including restriction of traffic during installation 

period and for remainder of construction period.
4. Review and finalize construction schedule and verify availability of materials, Installer's personnel, 

equipment, and facilities needed to make progress and avoid delays.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing 
manufacturer's labels containing brand name and type of material, date of manufacture, and directions for 
storage.

B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by 
manufacturer.  Protect stored materials from direct sunlight.

1.8 PROJECT CONDITIONS

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp.  Adhere 
to all specifications in Delaware Department of Transportation Specifications for Road and Bridge 
Construction.

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at minimum 
ambient or surface temperatures specified in the Delaware Department of Transportation Specifications for 
Road and Bridge Construction.
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PART 2 - PRODUCTS

2.1 MATERIALS

A. Materials:  All materials used under this section shall conform to the requirements of Delaware Department 
of Transportation Specifications for Road and Bridge Construction, including, but not limited to: graded 
aggregate, asphalt cement, and tack coat.

B. Herbicide Treatment: Commercial chemical for weed control, registered by Environmental Protection 
Agency.  Provide granular, liquid or wettable powder form.  Obtain written approval from the Maryland 
Department of the Environment prior to application of the herbicide.

1. Manufacturers:  Subject to compliance with requirements, provide products of one of the following:

a. Ciba-Geigy Corp.
b. Dow Chemical, USA
c. E.I. Du Pont de Nemours & Co., Inc.
d. FMC Corp
e. Thompson-Hayward Chemical Co.
f. U.S. Borax and Chemical Corp.
g. Allied Chemical Corp.
h. Ag-Chem Products, Inc.

C. Lane Marking Paint:  Paint shall comply with Division 700 of the Delaware Department of Transportation 
Specifications for Road and Bridge Construction.

1. Color: White
2. Color: Yellow
3. Color: Blue

D. Joint Sealants: Joint Sealants shall comply with Delaware Department of Transportation 
Specifications for Road and Bridge Construction, Divisions 700 & 800.

2.2 MIXES

A. Hot-Mix Asphalt:  Provide Plant Mixed, hot-laid, asphalt-aggregate mixture complying with Delaware 
Department of Transportation Specifications for Road and Bridge Construction, Division 400 and referred 
Divisions.

PART 3 - EXECUTION

3.1 SURFACE PREPARATION

A. Verify that subgrade is dry and in suitable condition to support paving and imposed loads. Sweep loose 
granular particles from surface of unbound-aggregate base course.  Do not dislodge or disturb aggregate 
embedded in compacted surface of base course.

B. Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are unstable or that require 
further compaction.
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C. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates and written 
application instructions.  Apply to dry, prepared subgrade or surface of compacted-aggregate base before 
applying paving materials.

1. Mix herbicide with if formulated by manufacturer for that purpose.
2. Remove spillages and clean affected surfaces.

D. Proceed with paving only after unsatisfactory conditions have been corrected.

E. Tack Coat:  Apply to contact surfaces of previously constructed asphalt or Portland cement concrete and 
surfaces abutting or projecting into hot-mixed asphalt pavement.  Distribute at a rate of 0.05 to 0.15 gal. Per 
sq. yd. of surface in accordance Section 401 of the Delaware Department of Transportation Specifications 
for Road and Bridge Construction.

F. Allow to dry until at proper condition to receive paving.

G. Exercise care in applying bituminous materials to avoid smearing of adjoining concrete surfaces.  Remove 
and clean damaged surfaces.

3.2 COLD MILLING

A. Clean existing pavement surface of loose and deleterious material immediately before cold milling.  
Remove existing asphalt pavement by cold milling to grades and cross sections indicated.

1. Mill to a depth of as specified on plans.
2. Mill to a uniform finished surface free of gouges, grooves, and ridges.
3. Control rate of milling to prevent tearing of existing asphalt course.
4. Repair or replace curbs, manholes, and other construction damaged during cold milling.
5. Excavate and trim unbound-aggregate base course, if encountered, and keep material separate from 

milled hot-mix asphalt.
6. Transport milled hot-mix asphalt to asphalt recycling facility.
7. Keep milled pavement surface free of loose material and dust.

3.3 PATCHING

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound 
base.  Excavate rectangular or trapezoidal patches, extending 12 inches into adjacent sound pavement, 
unless otherwise indicated.  Cut excavation faces vertically.  Remove excavated material.  Recompact 
existing unbound-aggregate base course to form new subgrade.

B. Portland Cement Concrete Pavement:  Break cracked slabs and roll as required to reseat concrete pieces 
firmly.

1. Pump hot undersealing asphalt under rocking slabs until slab is stabilized or, if necessary, crack slab 
into pieces and roll to reseat pieces firmly.

2. Remove disintegrated or badly cracked pavement.  Excavate rectangular or trapezoidal patches, 
extending into adjacent sound pavement, unless otherwise indicated.  Cut excavation faces 
vertically.  Recompact existing unbound-aggregate base course to form new subgrade.

C. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt paving at 
a rate of 0.05 to 0.15 gal./sq. yd..

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
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2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages 
and clean affected surfaces.

D. Patching:  Fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact flush with 
adjacent surface.

E. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  
Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces.

3.4 REPAIRS

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course to level 
sags and fill depressions deeper than 1 inch in existing pavements.

1. Install leveling wedges in compacted lifts not exceeding 3 inches thick.

B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth of 1/4 inch.

1. Clean cracks and joints in existing hot-mix asphalt pavement.
2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch wide.  Fill flush with 

surface of existing pavement and remove excess.
3. Use hot-applied joint sealant to seal cracks and joints more than 1/4 inch wide.  Fill flush with 

surface of existing pavement and remove excess.

3.5 HOT-MIX ASPHALT PLACING

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by 
hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to 
required grade, cross section, and thickness when compacted.

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated.
2. Place hot-mix asphalt surface course in single lift.
3. Spread mix at minimum temperature of 225 deg F.
4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way 

slopes, unless otherwise indicated.
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in 

asphalt-paving mat.

B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are 
required.

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap 
previous strips.  Complete a section of asphalt base course before placing asphalt surface course.

C. Immediately correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove 
excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; 
use suitable hand tools to smooth surface.

3.6 JOINTS

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of 
depressions with same texture and smoothness as other sections of hot-mix asphalt course. Joints shall 
comply with Delaware Department of Transportation Specifications for Road and Bridge Construction, 
Section 40 1. 12.
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1. Clean contact surfaces and apply tack coat to joints.
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches.
3. Offset transverse joints, in successive courses, a minimum of 24 inches.
4. Construct transverse joints as described in AI MS-22, "Construction of Hot Mix Asphalt 

Pavements."
5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
6. Compact asphalt at joints to a density within 2 percent of specified course density.

3.7 COMPACTION

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive 
displacement.  Compact hot-mix paving with hot, hand tampers or vibratory-plate compactors in areas 
inaccessible to rollers.

1. Complete compaction before mix temperature cools to 185 deg F.

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside 
edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  
Correct laydown and rolling operations to comply with requirements.

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix 
asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has 
been uniformly compacted to the following density:

1. Average Density:  98 percent of reference laboratory density according to AASHTO T 209, but not 
less than 96 percent nor greater than 100 percent.

2. Average Density:  92 percent of reference maximum theoretical density according to ASTM D 2041, 
but not less than 90 percent nor greater than 96 percent.

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper 
alignment.  Bevel edges while asphalt is still hot; compact thoroughly.

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with 
fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

3.8 INSTALLATION TOLERANCES

A. Thickness:  Compact each course to produce the thickness indicated within the following tolerances:

1. Base Course:  Plus or minus 1/2 inch.
2. Surface Course:  Plus 1/4 inch, no minus.

B. Surface Smoothness:  Compact each course to produce a surface smoothness within the following 
tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally to paved 
areas:

1. Base Course:  1/4 inch.
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2. Surface Course:  1/8 inch.
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  Maximum 

allowable variance from template is 1/4 inch.

3.9 PAVEMENT MARKING

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with Architect.

B. Contractor shall provide striping on parking and roadway surfaces as indicated on the plans.  The following 
is a list of all required striping:

1. Parking stalls.
2. Cross-hatch/gore areas.
3. Handicap Parking symbols.
4. Stop bars.
5. Directional arrows.
6. Lane lines.
7. Words/numbers.

C. Allow paving to age for 30 days before starting pavement marking.

D. Sweep and clean surface to eliminate loose material and dust.

E. Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, with 
uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet film 
thickness of 15 mils.

3.10 FIELD QUALITY CONTROL

A. Testing Agency:  Construction Manager will engage a qualified independent testing and inspecting agency 
to perform field tests and inspections and to prepare test reports.

1. Testing agency will conduct and interpret tests and state in each report whether tested Work 
complies with or deviates from specified requirements.

B. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements.

C. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to 
ASTM D 3549.

D. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with 
smoothness tolerances.

E. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and compacted 
pavement according to ASTM D 979 or AASHTO T 168.

1. Reference maximum theoretical density will be determined by averaging results from four samples 
of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and 
compacted according to job-mix specifications.

2. In-place density of compacted pavement will be determined by testing core samples according to 
ASTM D 1188 or ASTM D 2726.
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a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, with no 
fewer than 3 cores taken.

b. Field density of in-place compacted pavement may also be determined by nuclear method 
according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.

F. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it 
does not comply with specified requirements.

3.11 DISPOSAL

A. Except for material indicated to be recycled, remove excavated materials from Project site and legally 
dispose of them in an EPA-approved landfill.

1. Do not allow excavated materials to accumulate on-site.

END OF SECTION 32 12 16
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SECTION 32 13 13 - CONCRETE PAVING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes exterior cement concrete pavement for the following:

1. Driveways and roadways.
2. Parking lots.
3. Curbs and gutters.
4. Walkways.
5. Unit paver base.

B. Related Sections include the following:

1. Division 03 Section "Cast-in-Place Concrete" for general building applications of concrete.
2. Division 31 Section "Earth Moving" for subgrade preparation, grading, and subbase course.
3. Division 32 Section "Concrete Paving Joint Sealants" for joint sealants of joints in concrete 

pavement and at isolation joints of concrete pavement with adjacent construction.

1.3 DEFINITIONS

A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly 
ash and other pozzolans, and ground granulated blast-furnace slag.

1.4 SUBMITTALS

A. Product Data:  For each type of manufactured material and product indicated.

B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when characteristics of 
materials, Project conditions, weather, test results, or other circumstances warrant adjustments.

C. Samples:  10-lbsample of exposed aggregate.

D. Qualification Data:  For manufacturer.  Manufacturer of ready-mixed concrete products complying with ASTM C 94 
requirements for production facilities and equipment.

E. Material Test Reports:  General contractor will engage a qualified testing agency for indicating and interpreting test 
results for compliance of the following with requirements indicated, based on comprehensive testing of current 
materials:

1. Aggregates. Include service record data indicating absence of deleterious expansion of concrete due to alkali-
aggregate reactivity.

F. Material Certificates:  Signed by manufacturers certifying that each of the following materials complies with 
requirements:
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1. Cementitious materials.
2. Steel reinforcement and reinforcement accessories.
3. Fiber reinforcement.
4. Admixtures.
5. Curing compounds.
6. Applied finish materials.
7. Bonding agent or epoxy adhesive.
8. Joint fillers.

G. Field quality-control test reports.

H. For plazas and wide walkways, submit control joint spacing plan for review. 

I. Minutes of preinstallation conference.

1.5 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with 
ASTM C 94/C 94M requirements for production facilities and equipment.

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production 
Facilities."

B. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 and ASTM E 329 for 
testing indicated, as documented according to ASTM E 548.

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, 
according to ACI CP-01 or an equivalent certification program.

C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements 
in the Contract Documents.

D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to 
design concrete mixtures.

E. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and 
set quality standards for materials and execution.

1. Build mockups of full-thickness sections of concrete paving to demonstrate typical joints; surface finish, 
texture, and color; curing; and standard of workmanship.

2. Build mockups of concrete paving in the location and of the size indicated or, if not indicated, build mockups 
where directed by Architect and not less than 96 inches  by 96 inches

3. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in 
mockups unless Architect specifically approves such deviations in writing.

4. Approved mockups may become part of the completed Work if undisturbed at time of Substantial 
Completion.

F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section 
"Project Management and Coordination."

1. Before submitting design mixtures, review concrete pavement mixture design and examine procedures for 
ensuring quality of concrete materials and concrete pavement construction practices.  Require representatives, 
including the following, of each entity directly concerned with concrete pavement, to attend conference:
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a. Contractor's superintendent.
b. Independent testing agency responsible for concrete design mixtures.
c. Ready-mix concrete producer.
d. Concrete pavement subcontractor.

1.6 PROJECT CONDITIONS

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the 
Work include, but are not limited to, products specified.

2. Products:  Subject to compliance with requirements, provide one of the products specified.
3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 

may be incorporated into the Work include, but are not limited to, manufacturers specified.
4. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers 

specified.

2.2 FORMS

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-
depth, continuous, straight, smooth exposed surfaces.

1. Use flexible or curved forms for curves with a radius 100 feet or less.

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect 
concrete surfaces and will not impair subsequent treatments of concrete surfaces.

2.3 STEEL REINFORCEMENT

A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.

B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet.

C. Epoxy-Coated Welded Wire Fabric:  ASTM A 884/A 884M, Class A, plain steel.

D. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60; deformed.

E. Galvanized Reinforcing Bars:  ASTM A 767/A 767M, Class II zinc coated, hot-dip galvanized after fabrication and 
bending; with ASTM A 615/A 615M, Grade 60 deformed bars.

F. Epoxy-Coated Reinforcing Bars:  ASTM A 775/A 775M or ASTM A 934/A 934M; with ASTM A 615/A 615M, 
Grade 60 deformed bars.
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G. Steel Bar Mats:  ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60, deformed bars; assembled with clips.

H. Plain Steel Wire:  ASTM A 82, as drawn.

I. Deformed-Steel Wire:  ASTM A 496.

J. Epoxy-Coated-Steel Wire:  ASTM A 884/A 884M, Class A coated, plain.

K. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60.  Cut bars true to length with ends square and 
free of burrs.

L. Epoxy-Coated Joint Dowel Bars:  ASTM A 775/A 775M; with ASTM A 615/A 615M, Grade 60, plain steel bars.

M. Tie Bars:  ASTM A 615/A 615M, Grade 60, deformed.

N. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, 
welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard 
Practice" from steel wire, plastic, or precast concrete of greater compressive strength than concrete, and as follows:

1. Equip wire bar supports with sand plates or horizontal runners where base material will not support chair 
legs.

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

O. Epoxy Repair Coating:  Liquid two-part epoxy repair coating, compatible with epoxy coating on reinforcement.

P. Zinc Repair Material:  ASTM A 780.

2.4 CONCRETE MATERIALS

A. Materials:  All materials including but not limited to reinforcing materials, concrete materials, concrete mix, 
admixtures, curing materials, traffic paint and other related materials used under this section shall conform to the 
requirements of the Delaware Department of Transportation Specifications for Road and Bridge Construction.  
References to a required class of concrete shall correspond to the classes as shown in the State of Delaware 
Department of Transportation Specifications for Road and Bridge Construction Division 500 and Division 800.

B. Fly ash shall meet the approval of the ASTM C-618 pozzolan Class F and may be used as a partial substitute for 
cement when approved by the Architect.

C. The concrete mix used in performing this work shall be DelDOT Class “A” or DelDOT Class “B” depending on the 
compressive strength shown on the details and shall meet the approval of the Architect.

D. The concrete temperature shall not exceed 90°F when delivered to the job-site or at any time prior to placement in the 
forms.

E. Type I - Portland Cement: Shall be used from October 1 through May 1 and when the air temperature in the shade 
and away from artificial heat is above 70°F or less, or as directed by the Architect.

A. Type II - Portland Cement: Shall be used from May 1 through October 1 and when the air temperature in the shade 
and away from artificial heat is above 70°F, or as directed by the Architect.

F. When approved by the Architect, Hi-Early strength concrete may be used. Approval will be on a case by case basis.
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G. Exposed Aggregate:  Selected, hard, and durable; washed; free of materials with deleterious reactivity to cement or 
that cause staining; from a single source, with gap-graded coarse aggregate as follows:

1. Aggregate Sizes:  1/2 to 3/4 inch nominal.
2. Aggregate Source, Shape, and Color:  Submit color samples for review by Architect and owner

H. Water:  ASTM C 94/C 94M.

I. Air-Entraining Admixture:  ASTM C 260.

J. Chemical Admixtures:  Admixtures may only be use with prior approval by the Architect.  Provide admixtures 
certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-
soluble chloride ions by mass of cementitious material.

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.

2.5 FIBER REINFORCEMENT

A. Synthetic Fiber:  Fibrillated polypropylene fibers engineered and designed for use in concrete pavement, complying 
with ASTM C 1116, Type III, 1/2 to 1-1/2 inches long.

1. Available Products:

a. Fibrillated Fibers:

1) Axim Concrete Technologies; Fibrasol F.
2) FORTA Corporation; Forta.
3) Euclid Chemical Company (The); Fiberstrand F.
4) Grace, W. R. & Co.--Conn.; Grace Fibers.
5) SI Concrete Systems; Fibermesh.

2.6 CURING MATERIALS

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 
oz./sq. yd. dry.

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

C. Water:  Potable.

D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete.
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1. Available Products:

a. Axim Concrete Technologies; Cimfilm.
b. Burke by Edeco; BurkeFilm.
c. ChemMasters; Spray-Film.
d. Conspec Marketing & Manufacturing Co., Inc.; Aquafilm.
e. Dayton Superior Corporation; Sure Film.
f. Euclid Chemical Company (The); Eucobar.
g. Kaufman Products, Inc.; Vapor Aid.
h. Lambert Corporation; Lambco Skin.
i. L&M Construction Chemicals, Inc.; E-Con.
j. MBT Protection and Repair, ChemRex Inc.; Confilm.
k. Meadows, W. R., Inc.; Sealtight Evapre.
l. Metalcrete Industries; Waterhold.
m. Nox-Crete Products Group, Kinsman Corporation; Monofilm.
n. Sika Corporation, Inc.; SikaFilm.
o. Symons Corporation; Finishing Aid.
p. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist.

E. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B.

1. Available Products:

a. Anti-Hydro International, Inc.; AH Curing Compound #2 WP WB.
b. Burke by Edoco; Resin Emulsion White.
c. ChemMasters; Safe-Cure 2000.
d. Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure.
e. Dayton Superior Corporation; Day-Chem White Pigmented Cure (J-10-W).
f. Euclid Chemical Company (The); Kurez VOX White Pigmented.
g. Kaufman Products, Inc.; Thinfilm 450.
h. Lambert Corporation; Aqua Kure-White.
i. L&M Construction Chemicals, Inc.; L&M Cure R-2.
j. Meadows, W. R., Inc.; 1200-White.
k. Symons Corporation; Resi-Chem White.
l. Tamms Industries, Inc.; Horncure 200-W.
m. Unitex; Hydro White.
n. Vexcon Chemicals, Inc.; Certi-Vex Enviocure White 100.

2.7 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, 
cork or self-expanding cork.

B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.

C. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp 
surfaces, of class suitable for application temperature and of grade to requirements, and as follows:

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.

D. Chemical Surface Retarder:  (For exposed aggregate concrete) Water-soluble, liquid-set retarder with color dye, for 
horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 
to 1/4 inch.
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1. Products:

a. Burke by Edeco; True Etch Surface Retarder.
b. ChemMasters; Exposee.
c. Conspec Marketing & Manufacturing Co., Inc.; Delay S.
d. Euclid Chemical Company (The); Surface Retarder S.
e. Kaufman Products, Inc.; Expose.
f. Metalcrete Industries; Surftard.
g. Nox-Crete Products Group, Kinsman Corporation; Crete-Nox TA.
h. Scofield, L. M. Company; Lithotex.
i. Sika Corporation, Inc.; Rugasol-S.
j. Vexcon Chemicals, Inc.; Certi-Vex Envioset.

2.8 WHEEL STOPS

A. Wheel Stops:  Solid, 3000 PSI concrete, precast.

1. Dowels:  Galvanized steel, 3/4-inch diameter, 10-inch minimum length.

2.9 ADA TRUNCATED DOMES

A. General:  In-line replacable designed to be installed in a “wet set” condition.   Units must include anchors which 
allow replacement by removing colored covers and bolts while leaving anchors in place.

B. Materials: Homogenous glass and carbon reinforced composite

1. UV stable and colorfast.
2. Resistant to slat and chemical staining per ASTM B 117 & 1308.
3. Minimum Compressive and Tensile Strength of 28,900 psi and 11,600 psi respectively.
4. Must be able to handle load bearing capacity of 16,000 lbs per AASHO –H20 with no visible damage.
5. Color must be uniform throughout with no paint or coating to provide color.
6. Dome geometry must comply with ADA regulations for detectable warnings at curb ramps in diameter, 

height and spacing.

C. Where installation on radius is shown, provide precut and scored units for installation without gaps and piecemeal 
infills.   Field cut rectangular units will not be acceptable. 

D. Units shall be by ADA Solutions, Inc. or approved equal.

2.10 CONCRETE MIXTURES

A. The concrete mix used in performing this work shall be DelDOT Class “A” or DelDOT Class “B” depending on the 
compressive strength shown on the details and shall meet the approval of the Architect.

B. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete 
determined by either laboratory trial mixes or field experience.

1. Use a qualified independent testing agency for preparing and reporting proposed concrete mixture designs for 
the trial batch method.

C. Proportion mixtures to provide normal-weight concrete with the following properties:

1. Compressive Strength (28 Days):  4000 psi  or 3000 psi. depending on location
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2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.50.
3. Slump Limit:  2-5, plus or minus 1 inch.

D. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of 
placement having an air content as follows:

1. Air Content:  6 percent plus or minus 1.5 percent for 1-inch nominal maximum aggregate size.

E. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.

F. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.

1. Use water-reducing admixture, plasticizing and retarding admixture in concrete, as required, for placement 
and workability.

2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other 
adverse placement conditions.

G. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement 
according to ACI 301 requirements for concrete exposed to deicing chemicals.   Limits shall be as follows per 
DelDOT requirements:

1. Fly Ash or Pozzolan:  25 percent.
2. Ground Granulated Blast-Furnace Slag:  50 percent.
3. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag:  50 percent, with fly ash or 

pozzolan not exceeding 25 percent.

H. Synthetic Fiber:  Uniformly disperse in concrete mix at manufacturer's recommended rate, but not less than 1.0 lb/cu. 
yd..

2.11 CONCRETE MIXING

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M and ASTM C 1116 where synthetic fibers are noted on the plans.  Furnish batch certificates for 
each batch discharged and used in the Work.

1. When air temperature is between 85 deg F and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 
75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and 
elevation tolerances.

B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired equipment to identify soft 
pockets and areas of excess yielding.

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 
3 mph.

2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons.
3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch require correction 

according to requirements in Division 31 Section "Earth Moving."
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C. Proceed with concrete pavement operations only after nonconforming conditions have been corrected and subgrade is 
ready to receive pavement.

3.2 PREPARATION

A. Remove loose material from compacted subbase surface immediately before placing concrete.

3.3 EDGE FORMS AND SCREED CONSTRUCTION

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, 
and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours 
after concrete placement.

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

3.4 STEEL REINFORCEMENT

A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  
Maintain minimum cover to reinforcement.

D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and 
lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.

E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  
Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a 
minimum 2-inch overlap of adjacent mats.

3.5 JOINTS

A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with faces perpendicular to 
surface plane of concrete.  Construct transverse joints at right angles to centerline, unless otherwise indicated.

1. When joining existing pavement, place transverse joints to align with previously placed joints, unless 
otherwise indicated.

B. Construction Joints:  Set construction joints at side and end terminations of pavement and at locations where 
pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.

1. Continue steel reinforcement across construction joints, unless otherwise indicated.  Do not continue 
reinforcement through sides of pavement strips, unless otherwise indicated.

2. Provide tie bars at sides of pavement strips where indicated.
3. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against hardened or partially 

hardened concrete surfaces.
4. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt-

coat one-half of dowel length to prevent concrete bonding to one side of joint.
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C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, 
inlets, structures, walks, other fixed objects, and where indicated.

1. Locate expansion joints at intervals of 20 feet, unless otherwise indicated.
2. Extend joint fillers full width and depth of joint.
3. All Isolation Joints shall be treated with joint filler.
4. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface.
5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler 

sections together.
6. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary preformed 

cap.  Remove protective cap after concrete has been placed on both sides of joint.

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  For larger 
walkways, width greater than 12’ and plazas, submit shop drawing of joint pattern.  Construct contraction joints for a 
depth equal to at least one-fourth of the concrete thickness, as follows:

1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint 
with grooving tool to a 3/8-inch radius.  Repeat grooving of contraction joints after applying surface finishes.  
Eliminate groover marks on concrete surfaces.

2. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate 
or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 
3/8-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

3.6 CONCRETE PLACEMENT

A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be 
embedded or cast in.  Notify other trades to permit installation of their work.

B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do not place concrete 
on frozen surfaces.

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around 
manholes or other structures until they are at required finish elevation and alignment.

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.

E. Do not add water to fresh concrete after testing.

F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into 
place or use vibrators to move concrete into place.

G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, 
rodding, or tamping.

1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep 
vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand 
spreading and consolidation.  Consolidate with care to prevent dislocating reinforcement, dowels, and joint 
devices.

H. Screed pavement surfaces with a straightedge and strike off.
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I. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before 
excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning 
finishing operations or spreading surface treatments.

J. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement, submit revised mix 
design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to required cross 
section, lines, grades, finish, and jointing as specified for formed concrete.  If results are not approved, remove and 
replace with formed concrete.

K. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix design and 
laboratory test results that meet or exceed requirements.  Produce pavement to required thickness, lines, grades, 
finish, and jointing as required for formed pavement.

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of paver machine during 
operations.

L. When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until pavement 
has attained 85 percent of its 28-day compressive strength.

M. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or 
reduced strength that could be caused by frost, freezing actions, or low temperatures.

1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat water and aggregates 
before mixing to obtain a concrete mixture temperature of not less than 50 deg F and not more than 80 deg F 
at point of placement.

2. Do not use frozen materials or materials containing ice or snow.
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators 

unless otherwise specified and approved in mix designs.

N. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of placement.  
Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is 
calculated to total amount of mixing water.  Using liquid nitrogen to cool concrete is Contractor's option.

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air 
temperature immediately before embedding in concrete.

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture 
uniform without standing water, soft spots, or dry areas.

3.7 FLOAT FINISHING

A. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has 
stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand floating if area is small 
or inaccessible to power units.  Finish surfaces to true planes.  Cut down high spots and fill low spots.  Refloat 
surface immediately to uniform granular texture.

1. Construct test sections of each type of concrete paving, including at least one expansion joint and control 
joints, for review by CM, Owner and Architect for agreement of finish prior to starting concrete installation.   
Review will include texture of broom finish, joint striking, picture framing and geometric conformity. 
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2. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-finished concrete surface 
perpendicular to line of traffic to provide a uniform, fine-line texture.

3. Incorporate “picture framing” of concrete in finish within lump sum prices bid.

3.8 CONCRETE PROTECTION AND CURING

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

B. Comply with ACI 306.1 for cold-weather protection.

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause 
moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to 
manufacturer's written instructions after placing, screeding, and bull floating or darbying concrete, but before float 
finishing.

D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.

E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a 
combination of these as follows:

1. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing 
concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by 
waterproof tape or adhesive.  Immediately repair any holes or tears during curing period using cover material 
and waterproof tape.

2. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to 
manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 
application.  Maintain continuity of coating and repair damage during curing period.

3.9 PAVEMENT TOLERANCES

A. Comply with tolerances of ACI 117 and as follows:

1. Elevation:  1/4 inch.
2. Thickness:  Plus 3/8 inch, minus 1/4 inch.
3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/4 inch.
4. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch.
5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch.
6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch.
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch 

per 12 inches.
8. Joint Spacing:  3 inches.
9. Contraction Joint Depth:  Plus 1/4 inch, no minus.
10. Joint Width:  Plus 1/8 inch, no minus.

3.10 WHEEL STOPS

A. Securely attach wheel stops into pavement with not less than two galvanized steel dowels embedded in holes drilled 
or cast into wheel stops at one-quarter to one-third points.  Firmly bond each dowel to wheel stop and to pavement.  
Securely install dowels into pavement and bond to wheel stop.  Recess head of dowel beneath top of wheel stop.
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3.11 FIELD QUALITY CONTROL

A. Testing Agency:  Construction Manager shall engage a qualified independent testing and inspecting agency to 
perform field tests and inspections and prepare test reports.

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be 
performed according to the following requirements:

1. Testing Frequency:  Obtain at least 1 composite sample for each 100 cu. yd. or fraction thereof of each 
concrete mix placed each day.

a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete 
mixture, testing shall be conducted from at least five randomly selected batches or from each batch if 
fewer than five are used.

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than 
one test for each day's pour of each concrete mix.  Perform additional tests when concrete consistency 
appears to change.

3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test 
for each day's pour of each concrete mix.

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F and below and 
when 80 deg F and above, and one test for each composite sample.

5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard 
cylinder specimens for each composite sample.

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 specimens at 28 days.

a. A compressive-strength test shall be the average compressive strength from 2 specimens obtained from 
same composite sample and tested at 28 days.

C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals 
or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi.

D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of 
testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete 
placement, name of concrete testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking strength, and type of break for 
both 7- and 28-day tests.

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect 
but will not be used as sole basis for approval or rejection of concrete.

F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that 
slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.

G. Remove and replace concrete pavement where test results indicate that it does not comply with specified 
requirements.

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or 
additional work with specified requirements.
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3.12 REPAIRS AND PROTECTION

A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply with 
requirements in this Section.

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas.  
Fill drilled core holes in satisfactory pavement areas with portland cement concrete bonded to pavement with epoxy 
adhesive.

C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  When 
construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and spillage of 
materials as they occur.

D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep concrete pavement 
not more than two days before date scheduled for Substantial Completion inspections.

END OF SECTION 32 13 13
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SECTION 32 13 73 - CONCRETE PAVING JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Expansion and contraction joints within cement concrete pavement.

B. Related Sections include the following:

1. Division 07 Section "Concrete Joint Sealants" for sealing nontraffic and traffic joints in locations 
not specified in this Section.

2. Division 32 Section "Concrete Paving" for constructing joints in concrete pavement.

1.3 SUBMITTALS

A. Product Data:  For each joint-sealant product indicated.

B. Product Certificates:  For each type of joint sealant and accessory, signed by product manufacturer.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.

B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original unopened containers or bundles with labels indicating 
manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing 
instructions for multicomponent materials.

B. Store and handle materials to comply with manufacturer's written instructions to prevent their 
deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.

1.6 PROJECT CONDITIONS

A. Do not proceed with installation of joint sealants under the following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant 
manufacturer or are below 40 deg F .

2. When joint substrates are wet or covered with frost.
3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications 

indicated.
4. Where contaminants capable of interfering with adhesion have not yet been removed from joint 

substrates.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 
articles.

2.2 MATERIALS, GENERAL

A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as demonstrated by 
joint-sealant manufacturer based on testing and field experience.

2.3 COLD-APPLIED JOINT SEALANTS

A. Type NS Silicone Sealant for Concrete:  Single-component, low-modulus, neutral-curing, nonsag silicone 
sealant complying with ASTM D 5893 for Type NS.

1. Products:

a. Crafco Inc.; RoadSaver Silicone.
b. Dow Corning Corporation; 888.

2.4 JOINT-SEALANT BACKER MATERIALS

A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint substrates, 
sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant 
manufacturer based on field experience and laboratory testing.

B. Round Backer Rods for Cold-Applied Sealants:  ASTM D 5249, Type 3, of diameter and density required 
to control sealant depth and prevent bottom-side adhesion of sealant.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant 
performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with 
joint-sealant manufacturer's written instructions.

3.3 INSTALLATION OF JOINT SEALANTS

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated, unless more stringent requirements apply.
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B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants 
as applicable to materials, applications, and conditions indicated.

C. Install backer materials of type indicated to support sealants during application and at position required to 
produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum 
sealant movement capability.

1. Do not leave gaps between ends of backer materials.
2. Do not stretch, twist, puncture, or tear backer materials.
3. Remove absorbent backer materials that have become wet before sealant application and replace 

them with dry materials.

D. Install sealants using proven techniques that comply with the following and at the same time backings are 
installed:

1. Place sealants so they directly contact and fully wet joint substrates.
2. Completely fill recesses provided for each joint configuration.
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum 

sealant movement capability.

E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, 
tool sealants according to requirements specified below to form smooth, uniform beads of configuration 
indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint.

1. Remove excess sealants from surfaces adjacent to joint.
2. Use tooling agents that are approved in writing by joint-sealant manufacturer and that do not 

discolor sealants or adjacent surfaces.

F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions, unless 
otherwise indicated.

G. Provide recessed joint configuration for silicone sealants of recess depth and at locations indicated.

3.4 CLEANING

A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by methods and with 
cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.

3.5 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating substances and from 
damage resulting from construction operations or other causes so sealants are without deterioration or 
damage at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, 
cut out and remove damaged or deteriorated joint sealants immediately and replace with joint sealant so 
installations with repaired areas are indistinguishable from the original work.

END OF SECTION 32 13 73
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SECTION 321801 - NATURAL GRASS PLAYING FIELD SYSTEM

PART 1 - GENERAL

1.1 DESCRIPTION

A. Provide equipment and materials, and do work necessary to construct the natural turf field 
playing system, as indicated on the Drawings and as specified. Work shall include but 
shall not be limited to:
1. Earthwork Requirements

a. Demolition
b. Excavation, trenching, grading, backfilling, compaction to achieve 

subgrade.
c. Laser grading
d. Disposal of spoil materials.
e. Acceptance and certification of Sub-grade elevations and compaction
f. Grade elevation certification of Finish sub-grade

2. Sports Irrigation System Requirements (Per Section 328400 Sports Field Irrigation)
3. Playing Field Requirements

a. Soil materials and amendments
b. Laser grading
c. Subgrade and Finish Grade survey certifications

4. Grass Installation (Per Section 329200 Turf and Grasses)

1.2 RELATED WORK

A. Examine the Contract Documents for requirements that affect and or are related to the 
work of this section.
1. 328400 Sports Field Irrigation
2. 329200 Turf and Grasses 
3. 312000 Earth Moving

1.3 REFERENCES STANDARDS

A. Comply with applicable requirements of the following standards. Where these standards 
conflict with other specified requirements, the most restrictive requirement shall govern.
1. American Association of State Highway and Transportation Officials (AASHTO):

a. T 89 - Determining the Liquid Limit of Soils
b. T 90 - Determining the Plastic Limit and Plasticity Index of Soils

2. Occupational Safety and Health Administration (OSHA)
3. Delaware Department of Transportation, State Highway Administration “Standard 

Specifications”, October 1993, as amended to date. Delete references to 
Measurement and Payment.

4. American Society for Testing and Materials (ASTM):
a. D 3776 - Mass Per Unit Area (Weight) of Woven Fabric
b. D 3786 - Hydraulic Bursting Strength of Knitted Goods and Non-

Woven Fabrics: Diaphragm Bursting Strength Tester Method,
c. D 4491 - Water Permeability of Geotextiles by Permittivity
d. D 4533 - Trapezoid Tearing Strength of Geotextiles
e. D 4632 - Breaking Load and Elongation of Geotextiles (Grab Method)
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f. D 4833 - Index Puncture Resistance of Geotextiles, Geomembranes, 
& Related Products

g. F 405 - Corrugated Polyethylene (PE) Tubing and Fittings
h. F 449 - Subsurface Installation for Agricultural Drainage or Water Table 

Control
i. F 667 - 8, 10, 12 and 15-inch Corrugated Polyethylene Tubing and Fittings
j. C 136 Sieve Analysis of Fine and Course Aggregates
k. D 422 Particle-Size Analysis of Soils
l. E 11 Wire-Cloth Sieve for Testing Purpose
m. D 5268 Standard Specification for Topsoil Used for Landscaping Purposes

1.4 DEFINITIONS

A. Excavation: Removal of material encountered to subgrade elevations indicated and 
subsequent disposal or placement of materials removed.

B. Unauthorized Excavation: Inadvertent or purposely removing materials beyond indicated 
subgrade elevations or dimensions without specific direction of the Architect. 
Unauthorized excavation, as well as remedial work resulting from unauthorized excavation 
directed by Architect shall be at Contractor's expense.
1. Unauthorized excavation, including disposition of additional excavated materials 

and other work resulting from slides, cave-ins or remedial work shall be at 
Contractor’s expense.

C. Additional Excavation: When excavation has reached required subgrade elevations, the 
geotechnical engineer will be notified and will make an observation of conditions. If the 
engineer determines that bearing materials at required subgrade elevations are unsuitable, 
excavation shall be continued until suitable bearing materials are encountered and 
excavated material shall be replaced as directed by the Architect.
1. Removal of unsuitable material and its replacement as directed will be paid on 

basis of Conditions of the Contract relative to changes in work.

D. Subgrade: The undisturbed earth or the compacted soil layer immediately below proposed 
playing field drainage or soil materials.

E. Finish sub-grade: Final elevations and grading modifications to be performed in this 
Contract on the sub-grade elevations. Playing field system to be installed above finish sub-
grade.

F. Certified grade elevations: As performed by a DE State Licensed land surveyor. Document 
to be signed, sealed and submitted for review and approval prior to next layer of work.

G. Sports Irrigation System: Refers exclusively to the irrigation system designed and to be 
installed in the playing field area. When noted, this may also include the mainline piping 
from the site water source to the playing field.

1.5 SUBMITTALS

A. Manufacturer’s Product Data: Submit manufacturer’s specifications and installation 
instructions for all products in the playing field system, including certifications and other 
data as may be required to show compliance with the Contract Documents. Included but 
not limited to the following; irrigation system heads, valves, boxes, fittings, wire 
connectors, pipe and appurtenances.
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B. Test reports: Field reports as indicated in PART 3 of this specification.

C. Supplier List: Submit list of procured and contracted suppliers of all materials required for 
the Playing Field System.

D. Material Certifications: Manufacturer's or vendor's certified analysis for:
1. Soil amendments

E. Material Test Reports: 
1. For existing in-place surface soil and imported topsoil.

F. Schedule: Work schedule for all work described in these documents. This schedule shall 
be regularly updated and submitted as progress continues throughout ultimate completion.

G. Playing Field Contractor Reference 
List

1. Up to date contact information
2. Responsibility/scope of work for project
3. Similar projects – full fields

H. Playing Field Contractor Job Superintendent Resume
1. Similar projects and references if different that Contractor reference list

I. Subcontractor List: Submit list of key subcontractors for the project. Briefly describe the 
role of each as well as their experience with similar types of facilities such as being 
constructed in these Documents. This list should include but is not limited to:
1. Bermuda Sprig Installer
2. Bermuda Sprig Farm and Contact
3. Irrigation installer

J. Photographic Documentation – Contractor to frequently provide Owner and its 
representative’s digital pictures of in progress work documenting all layers and levels of 
work described in this Specification section.

1.6 QUALITY ASSURANCE

A. The complete Field System shall be installed by a firm meeting the following criteria:
1. A minimum of two (2) successful fields in the last seven (7) years on projects 

comparable to this Scope of Work which includes but is not limited to
a. Laser grading (not GPS) experience for subgrade and finished 

surface meeting the requirements for finish grade required in this 
Contract

b. Sports Field irrigation system installation
c. Experience with grow-in and care of complete playing field system thru 

turnover to Owner
2. Firms must have been in business under the same Ownership for at least three 

years, and shall have been installing similar sports fields for that entire period.

B. The resume of the natural grass field installation superintendent who will be on-site during 
the installation shall be provided showing a list of the two (2) successful projects for which 
he/she was responsible.

C. All playing field system installation shall be directed by one (1) Contractor with proven 
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experience in this type of work.

D. The Playing Field Contractor shall be responsible for the protection of the field surface 
after it’s installation through Project Completion.

E. Grade Certification: Certified surveys by a State licensed land surveyor shall be made at 
the top of the in-place finished sub-grade and the top of the finished grade installation for 
conformance to specified final elevations. GPS survey laser equipment shall not be used 
for finish elevation determination unless approved in writing by the Owner and its 
representatives. Equipment mounted laser and hub or similar are required for playing field 
grading operations.

F. Soil-Testing Laboratory Qualifications:  An independent laboratory or university 
laboratory, recognized by the State Department of Agriculture, with the experience and 
capability to conduct the testing indicated and that specializes in types of tests to be 
performed.

G. Soil Analysis:  For each unamended soil type, furnish soil analysis and a written report by 
a qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, 
silt, and clay content; cation exchange capacity; deleterious material; pH; and mineral and 
plant-nutrient content of the soil.
1. Testing methods and written recommendations shall comply with USDA's 

Handbook No. 60.
2. The soil-testing laboratory shall oversee soil sampling, with depth, location, and 

number of samples to be taken per instructions from Landscape Architect.  A 
minimum of three representative samples shall be taken from varied locations for 
each soil to be used or amended for planting purposes.

3. Report suitability of tested soil for turf growth.
4. Based on the test results, state recommendations for soil treatments and soil 

amendments to be incorporated.  State recommendations in weight per 1000 sq. 
ft. or volume per cu. yd. for nitrogen, phosphorus, and potash nutrients and soil 
amendments to be added to produce satisfactory planting soil suitable for healthy, 
viable plants.

5. Report presence of problem salts, minerals, or heavy metals, including aluminum, 
arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such 
problem materials are present, provide additional recommendations for corrective 
action.

1.7 QUALITY CONTROL

A. Testing Agents:
1. Sitework and Materials Testing Agents:

a. The Contractor shall hire testing agents for items required by the Work 
including but not limited to compaction, concrete, geotechnical. The 
Playing Field Contractor shall notify the Owner regarding timing, 
scheduling and use of these agents.

b. The Engineer shall recommend for Owner approval or rejection based on 
results and recommendations of the tests.

1.8 DELIVERY, STORAGE AND HANDLING

A. All materials shall be delivered and stored within the Contractor’s work limits or in an area 
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approved by the Owner.

B. All material shall be stored in strict accordance with the manufacturer’s recommendations.

C. Special care shall be exercised during delivery and storage to avoid damage to the products.

D. Products that are damaged will be removed and replaced, unless the product can be repaired 
in an acceptable manner by the Contractor, at his expense.

E. Packaged Materials:
1. Deliver packaged materials in containers showing weight, analysis, and name of 

manufacturer. Protect materials from deterioration during delivery, and while 
stored at site. Store out of low lying or drainage areas.

1.9 COMPLETION AND ACCEPTANCE

A. General: Field completion shall be separated into 2 phases, “Punch List” and “Substantial 
Completion.”

B. Punch List/Preliminary Completion: Scheduled date for Punch List shall be at least 15 
calendar days before Substantial Completion. Notify the Playing Field 
Designer/Engineer and Owner in
writing, 3 days prior to scheduled date for the Punch List. To be considered ready for this 
Punch List the following items shall be installed:
1. Trench drainage system installed.
2. Irrigation system tested, installed and adjusted.
3. Grassed areas planted.
4. Non-grassed areas installed to final grade and as-builts submitted to engineer for 

review.

C. Substantial Completion: Contractor shall notify the Playing Field Designer/Engineer and 
Owner in writing, 5 days prior to a requested date for a site observation to meet “Substantial 
Completion.” To be considered “Substantially Complete” or “Playable” the following 
items shall be provided:
1. All Punch List items are complete.
2. Submit five (5) copies of written operating and maintenance instructions. Provide 

format and contents as directed by the Engineer.
3. Maintenance Log compiled in a loose-leaf 3-ring binder detailing all work done 

on fields from installation through Substantial Completion. Log shall include 
product information sheets and manufacturers’ representatives contacted with 
phone numbers

4. Submit (5) copies of all certified surveys performed during construction for 
Quality Control.

5. Instruct the Owner’s personnel in the operation of the irrigation and other systems.
6. Smooth, level playing surface compacted and level to grading tolerances.
7. Written warranties/guarantees.
8. Upon completion, Contractor shall provide Owner with project as-built/record 

drawings.

1.10 WARRANTY/GUARANTEE

A. General: Warranties / Guarantees specified in this Article shall not deprive the Owner of 
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other rights the Owner may have under other provisions of the Contract Documents and 
are in addition to and run concurrent with other warranties/guarantees made by the 
Contractor under requirements of the Contract Documents.

B. The following are inclusive of the term “Playing Field System” for provisions of the 
guarantee:
1. Final grade tolerances to one-quarter inch in the length of 25' of finish 

grade in any direction.
2. All materials and products specified.
3. Working functions of the drainage system.
4. Working functions of the irrigation system.
5. Grass shall be true of species and type and free from objectionable weeds and/or 

grasses
PART 2 - PRODUCTS

2.1 EARTHWORK MATERIALS

A. General: All fill material, regardless of intended use category, shall be clean and free from 
organic matter, roots, brush or other vegetation, trash, debris or other detrimental 
substances, and rocks or unbroken lumps larger than 3 inch, and shall be tested and 
approved by the soil testing and observation agency prior to placement

B. Suitable Material: Soils classified by ASTM as GW, GP, GM, GC, SW or SP, free from 
organic, frozen, or other deleterious materials. When approved by the Playing Field 
Designer/Engineer on a case-by-case basis, Select Fill is an acceptable alternate.

C. Structural Fill: non-plastic, sound, durable, granular particles consisting of sand, gravel, 
stone or blends with these materials, free from organic, frozen, or other deleterious 
materials, conforming to the following gradation requirements:

Sieve Percent Passing
4"

No. 40
No. 200

100
0-70
0-10

D. Top Soil:
1. Topsoil from on-site sources shall be screened, tested and amended to have an 

acidity range of pH 5.0 to 7.0 and shall contain not less than 5% organic matter as 
determined by the "Walkley-Black Method" (Colorimetric version). Sufficient 
limestone shall be added to topsoil used to bring it to a range of pH 6.0 to pH 6.5.  
On-site topsoil reuse requires that an on-site mechanical screening plant be set up 
and screening operations monitored by site engineer and/or geotechnical engineer.  
Screened topsoil should then be subject to a mechanical analysis and pH testing. 
It shall be without admixture of subsoil or slag and shall be free of stones, lumps, 
plants or their roots, sticks and extraneous matter, and shall not be moved, placed 
or used while in a frozen or muddy condition. Surface rock picking shall not be a 
suitable method of screening.

2. Topsoil from off-site sources shall have an acidity range of pH 5.0 to 7.0 and shall 
contain not less than 5% organic matter as determined by the "Walkley-Black 
Method" (Colorimetric version). Sufficient limestone shall be added to topsoil 
used to bring it to a range of pH 6.0 to pH 6.5.

3. Soil sample tests will be ordered by the Contractor and supplied to the Landscape 
Architect and shall be made by a state or commercial laboratory using methods 
approved by the Associates of Official Agricultural chemists or the State 
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Agricultural Experiment Station.
4. Such analysis will be paid for by the Contractor.  Moving and placing of topsoil 

may be made after approval of the analysis by the Landscape Architect.
5. If approved, natural topsoil not having the hydrogen-ion value specified above 

may be amended by the contractor, at his own expense, to bring it within the 
specified limits.  Topsoil shall meet the following mechanical analysis:

Passing % Retained %
1" Screen       100%    0%
1/2" Screen  97-100%  0-3%
No. 100 Mesh Sieve    60-40%  40-60%

6. There shall be a minimum of 6” of topsoil spread for seed installation on field 
areas as called for on the drawings.

E. Soil Amendments: 
1. Soil amendments are not to be made without review and authorization by the 

Landscape Architect. 
2. Lime: Natural limestone containing not less than 85% of total carbonates, ground 

so that not less than 90% passes a 10-mesh sieve and not less than 50% passes a 
100-mesh sieve. 

3. Herbicide: Apply a pre-emergent herbicide to the installed topsoil. Apply a post-
emergent herbicide when weed infestation exceeds 5% of any planted grass area. 
Reapply post-emergent herbicide application until weeds are eradicated. 

PART 3 - EXECUTION

3.1 EXAMINATION AND PROTECTION

A. Verification of Conditions: Examine areas and conditions under which all work of this 
Section is being performed. Commencement of work implies acceptance of all areas and 
conditions.

B. Protection of Work: Protect all on-going work, so as not to delay work due to weather or 
project related construction. This includes but is not limited to the use of tarps, geotextile, 
plywood and other protective measures.

C. Protection of Persons and Property: Provide all necessary measures to protect workmen 
and passersby. Barricade open excavations occurring as part of the work, as required by 
municipal or other authorities having jurisdiction.
1. Protect adjacent construction throughout the entire operation. Protect newly 

graded areas from destruction by weather or runoff. Protect structures, utilities, 
pavements, and other improvements from damage caused by settlement, lateral 
movement, undermining and washout.

D. Unanticipated Conditions: Notify the Engineer immediately upon finding evidence of 
previous structures, filled materials that penetrate below designated excavation levels, or 
other conditions which are not shown or which cannot be reasonably assumed from 
existing surveys and geotechnical reports. Secure the Engineer’s instruction before 
proceeding with further work in such areas.



BASEBALL FIELD RELOCATION DTCC OWENS CAMPUS
JANUARY 31, 2025 GEORGETOWN, DELAWARE

CONTRACT NO. C94224099A

NATURAL GRASS PLAYING FIELD SYSTEM BECKER MORGAN GROUP, INC
32 18 01 - 8 2022307.01

3.2 EARTHWORK EXECUTION / PLAYING FIELD SUBGRADE & FINISH SUBGRADE

A. Layout and Control:
1. The Contractor shall be responsible for furnishing, setting and marking of all 

line, grade and location stakes, including offsets and general construction 
staking.

2. Maintain benchmarks and other elevation control points. Re-establish, if 
disturbed or destroyed, at no additional cost to the Owner.

3. Establish location and extent of existing utilities before commencement of 
grading or installation operations.
a. Below grade utilities exist surrounding the field edge within and 

immediately outside the limits of the playing field. Contractor to use 
caution. Some operations may include hand digging, potholing, or other 
methods to establish the locations of these utilities both vertically and 
horizontally.

4. Surface Water Control:
a. All earthwork operations shall be conducted in a manner to prevent 

surface water from infiltrating into the subgrade and base. Drainage is to 
be maintained in all parts of the site to drain surface water without 
ponding at all times. The Contractor, at his own expense, shall undercut 
soils saturated by ponding and backfill per this Section at the direction of 
the Engineer.

5. Quality Control:
a. Subgrade Ground Surface Requirements:

1) Perform density tests in accordance with ASTM A1556, ASTM 
D2167, or ASTM D2022

2) Perform moisture tests in accordance with ASTM D3017.
3) Where field-testing is performed using nuclear test methods, 

verify calibration of both density and moisture gages at the 
beginning of work, on each different type of material 
encountered, and additionally as directed by the Owner

b. Fill and Backfill Materials: Test existing on-site soils and borrow 
materials proposed for use in filling and backfilling operations as follows. 
Allow testing services to inspect and approve each subgrade and fill layer 
before further backfill or construction work is performed.

Moisture Content: ASTM D2216

Maximum Index Density: ASTM D4253

Moisture Density Relations: ASTM D698

Plasticity Index: ASTM D4318

c. Subgrade Material: One test for every 2500 square foot of compacted 
subgrade material, or major fraction thereof, but in no case less than two 
tests for each day's work

B. Excavation:
1. Refer to Earthwork Specifications and Civil Drawings for additional Earthwork 

requirements

C. Moisture Control:
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1. Where subgrade soil material, fill or backfill must be moisture conditioned before 
compaction, uniformly apply water to the surface and to each layer of fill or 
backfill as necessary to provide optimum moisture content. Prevent ponding or 
other free water on surface subsequent to, or during, compaction operations.

2. Remove and replace, or scarify and air dry, soil that is too wet to permit 
compaction to specified density. Soil that has been removed because it is too wet 
to permit compaction may be stockpiled or spread and allowed to dry. Assist 
drying by discing, harrowing or pulverizing, until moisture content is reduced to 
a value which will permit compaction to the percentage of maximum density 
specified.

D. Compaction Equipment:
1. Compaction equipment used for the Work is subject to approval by the Engineer. 

Any equipment not originally manufactured for compaction purposes and 
equipment which is not in proper working order will not be approved. Furnish 
manufacturer’s specifications covering data not obvious from a visual inspection 
of the equipment and necessary to determine its classification and performance 
characteristics

E. Playing Field Subgrade:
1. All cutting, filling, backfilling and grading necessary shall be done to bring the 

playing field areas to the following subgrade tolerances:
2. The final elevation of the playing field subgrade shall be plus or minus one half 

inch at any point on the field and on a 25 foot by 25 foot grid of the finished grades 
indicated on the Contract Drawings. Laser controlled or indicated equipment shall 
be used for this part of the work.
a. Playing Field Subgrade Elevation Certification: A certified survey by a 

State licensed land surveyor shall be performed at 25-foot centers to 
verify grade and elevation of the subgrade. The digital survey document 
shall indicate spot elevations and tenth of foot contours and shall be 
submitted to the Engineer for review and approval prior to moving to next 
part of work

3. General:
a. After verification and approval of the subgrade, the Playing Field 

Contractor shall then proceed with the fine grading of the subgrade. All 
fine grade cutting, filling, and backfilling necessary to be performed on 
the subgrade to bring the playing field areas finish subgrade to the 
required tolerances.

b. Finish subgrade shall mirror the final finish elevation of the field surface 
in regards to slope except where noted on the drawings.

c. Compaction for the finish subgrade shall meet 95% Standard Proctor as 
described in section 3.2 of this Specification.

d. Proofrolling of the finish subgrade is required.
e. Sufficient grading must be done during the progress of the work so that 

the entire site shall be well drained and free from water pockets.
4. Playing Field Finish Grade Tolerance Requirements: After placement of the 

infield mix, conditioner and warning track material, the final elevation of the 
finish grade shall be plus or minus one quarter inch at any point on the field and 
on a 10 foot by 10 foot grid grade. Before placement of bermuda springs, the final 
elevation of the finish grade in topsoiled areas shall be plus or minus one quarter 
inch at any point on the field and on a 25 foot by 25 foot grid grade. Laser 
controlled or indicated equipment shall be used for this part of the work.

5. Playing Field Finish Surface Elevation Certification: A certified survey by a State 
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licensed land surveyor shall be performed to verify required grade and elevation 
tolerances of the finish grade. The digital survey document shall indicate spot 
elevations and tenth of foot contours and shall be submitted to the Engineer for 
review and approval.

3.3 SPORTS FIELD IRRIGATION INSTALLATION

A. General: Install system per Section 328400 – Sports Field Irrigation

B. Topsoil must be approved by Testing Agent and Landscape Architect prior to any  
installation of the soil on to the playing field area.

C. Begin placement of top soil only after irrigation system layout and installation have been 
approved.

D. The tested and approved topsoil material shall be dumped at the edge of the field and 
systematically worked outward onto the field. Equipment used on field shall be of a size 
and weight and shall utilize low pressure turf type tires, tracks or tires, which will not 
damage or overly compact the field installation.

E. The material shall be spread onto the field in an even depth/layer as indicated. The finish 
grade slope shall conform exactly to the subgrade slope and compacted to 85% of the 
maximum dry density as determined by the standard proctor test. The field shall be 
compacted, settled and firmed uniformly. Operate the irrigation system as necessary to 
settle and compact the mix to a final uniform depth.

F. Finish grades shall be achieved by using a combination of laser-operated equipment, string 
lines, drag screens, rollers, and hand raking with a tolerance of 1/4 inch in 25 feet.

G. Finish Grade Verification: A certified survey by a land surveyor licensed in the State shall 
be performed at 25-foot centers for each field to verify grade and elevation of the finish 
field elevation which is 1/4 inch in 25 feet in any direction. The digital survey document 
shall indicate spot elevations and tenth of foot contours and shall be submitted to the 
Engineer for review and approval prior to moving to next part of work.

3.4 GRASSING

A. Grass Installation: Per Turf and Grasses Specification Section. 

3.5 FIELD LAYOUT

A. General: Layout of the field regarding all chalk lines and markings shall be by the Owner 
following Substantial Completion.

3.6 CLEAN UP

A. At the end of each day, remove all scraps and other debris created by the installation.

B. Remove all surplus excavated material not required for filling and backfilling, trash, and 
debris and dispose of it properly off of the Owner’s property at Contractor’s expense.

C. Leave the premises and work in clean, satisfactory condition.
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3.7 PROTECTION

A. Protection of materials and work shall be the responsibility of the Contractor during 
installation and thru acceptance/substantial completion. All material damaged prior to 
acceptance shall be replaced at no cost to the Owner.

END OF SECTION
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SECTION 32 31 13 - CHAIN LINK FENCES AND GATES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Galvanized-steel chain link fabric.
2. Galvanized-steel framework.

B. Related Sections:  The following Sections contain requirements that relate to this Section:

1. Division 31 Section "Earth Moving" for filling and grading work.
2. Division 03 Section "Cast-in-Place Concrete" for concrete for post footings.

1.3 SUBMITTALS

A. General:  Submit the following according to the Conditions of the Contract and Division 1 Specification 
Sections.

B. Product data in the form of manufacturer's technical data, specifications, and installation instructions for 
fence and gate posts, fabric, gates, gate operators, and accessories.

C. Shop drawings showing location of fence, gates, each post, and details of post installation, extension arms, 
gate swing, hardware, and accessories.

1.4 QUALITY ASSURANCE

A. Installer Qualifications:  Engage an experienced Installer who has at least three years' experience and has 
completed at least five chain link fence projects with same material and of similar scope to that indicated for 
this Project with a successful construction record of in-service performance.

B. Single-Source Responsibility:  Obtain chain link fences and gates, including accessories, fittings, and 
fastenings, from a single source.

1.5 PROJECT CONDITIONS

A. Field Measurements:  Verify layout information for fences and gates shown on the Drawings in relation to 
the property survey and existing structures.  Verify dimensions by field measurements.

1.6 MISCELLANEOUS REQUIREMENTS

A. Deliver, store, uncrate, handle and install in manner to prevent damage to equipment.

B. Remove promptly from site all debris resulting from installation of materials and equipment specified 

C. Finish of all materials and equipment shall be appropriate for exterior locations.
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PART 2 - PRODUCTS

2.1 GENERAL

A. Dimensions shown for pipe, roll-formed, and H-sections are outside dimensions.

B. Manufacturer: Subject to compliance with requirements, provide products of one of the following:

1. Allied Tube and Conduit Corp.
2. Anchor Fence, Inc.
3. Wheatland Tube
4. Davis Walker Corp.
5. Dominion Fence and Wire Prod.
6. United States Steel

2.2 FABRIC - FENCING 

A. Selvage:  Knuckled at both selvages for heights 72 inches and below.  Heights above 72” shall be twisted 
(barbed) at one end and knuckled at the other (confirm with owner/engineer).

B. Steel Chain-Link Fence Fabric:  Fabricated in one-piece widths for fencing 12 feet and less in height to 
comply with Chain Link Fence Manufacturers Institute (CLFMI) "Product Manual" and with requirements 
indicated below:

1. Mesh and Wire Size:  
A. Standard Fence - 2-inch mesh, 0.148-inch diameter (9 gauge).
B. Backstops – 2 –inch  mesh, 0.192  diameter (6 gauge) lower panels, 2- inch mesh, 0.148 inch 

diameter (9 gauge) upper panels.
2. Coating:  ASTM A 817, Type 2, Class 2, zinc-coated, hot dipped galvanized after weaving (GAW).

C. All baseball/softball , backstops, auxiliary stadium, football stadium and tennis fencing shall be PVC coated 
as follows:

1. Coating:  ASTM F 668, Class 2A, PVC.
2. PVC Coating Color:  Black

2.3 FRAMING

A. Round member sizes are given in actual outside diameter (OD) to the nearest thousandth of inches.  Round 
fence posts and rails are often referred to in ASTM standard specifications by nominal pipe sizes (NPS) or 
the equivalent trade sizes in inches.  The following indicates these equivalents all measured in inches:

Actual OD NPS Size Trade Size
1.315 1 1-3/8
1.660 1-1/4 1-5/8
1.900 1-1/2 2
2.375 2 2-1/2
2.875 2-1/2 3
3.500 3 3-1/2
4.000 3-1/2 4
6.625 6 6-5/8
8.625 8 8-5/8
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B. Type I Round Posts:  Standard weight (schedule 40) galvanized-steel pipe conforming to 
ASTM F 1083, according to heavy industrial requirements of ASTM F 669, Group IA, with minimum 
yield strength of 25,000 psi, not less than 1.8 oz. of zinc per sq. ft.  Type A coating inside and outside 
according to ASTM F 1234, as determined by ASTM A 90, and weights per foot as follows:

Actual OD Weight (lb/ft) NPS Size
1.315 1.68 1
1.660 2.27 1-1/4
1.900 2.72 1-1/2
2.375 3.65 2
2.875 5.79 2-1/2
3.500 7.58 3
4.000 9.11 3-1/2
6.625 8.97 6
8.625 28.55 8

C. Top Rail:  Manufacturer's longest lengths (17 to 21 feet) with swedged-end or expansion-type coupling, 
approximately 6 inches long for joining.  Provide rail ends or other means for attaching top rail securely 
to each gate corner, pull, and end post.

1. Round Steel:  1.660-inch OD Type I or II steel pipe.

D. Framing

1. Steel posts for fabric heights under 6 feet:

a. Round Line or Intermediate Posts:  1.900-inch OD Type I or II steel pipe.
b. Round End, Corner, and Pull Posts:  2.375-inch OD Type I or II steel pipe.
c. Top Rail: Manufacturer's longest lengths, with expansion type couplings, approximately 6” 

long, for each joint.  Provide means for attaching top rail securely to each gate, corner, pull 
and end post.

1) 1.66O OD pipe, 2.27 lbs. per ft.

d. All baseball/softball, auxiliary stadium and football stadium fence frames, posts and fittings 
shall be PVC coated according to the following:

1) Coating:  ASTM F 668, Class 2A, PVC.
2) PVC Coating Color:  Black.

2. Steel posts for fabric heights of 6 feet:

a. Round Line or Intermediate Posts:  2.375-inch OD Type I or II steel pipe.
b. Round End, Corner, and Pull Posts:  2.875-inch OD Type I or II steel pipe.
c. Top Rail: Manufacturer's longest lengths, with expansion type couplings, approximately 6” 

long, for each joint.  Provide means for attaching top rail securely to each gate, corner, pull 
and end post.

1) 1.66O OD pipe, 2.27 lbs. per ft.

d. All baseball/softball including backstops, auxiliary stadium and football stadium fence 
frames, posts and fittings shall be PVC coated according to the following:

1) Coating ASTM F 668, Class 2A, PVC.
2) PVC Coating Color: Black.

3. Steel posts for fabric heights of 8 feet:
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a. Round Line or Intermediate Posts:  2.875-inch OD Type I or II steel pipe.
b. Round End, Corner, and Pull Posts:  3.500-inch OD Type I or II steel pipe.
c. Top & Center rail: Manufacturer's longest lengths, with expansion type couplings, 

approximately 6” long, for each joint.  Provide means for attaching top rail securely to each 
gate, corner, pull and end post.

1) 1.66O OD pipe, 2.27 lbs. per ft.

d. All baseball/softball including backstops, auxiliary stadium and football stadium fence 
frames, posts and fittings shall be PVC coated according to the following:

1) Coating ASTM F 668, Class 2A, PVC.
2) PVC Coating Color: Black.

4. Backstops:

a. Round Line or Intermediate Posts:  4.000-inch OD Type I or II steel pipe.
b. Round End, Corner, and Pull Posts:  4.000-inch OD Type I or II steel pipe.
c. Top Rail, center rail & bottom rail: Manufacturer's longest lengths, with expansion type 

couplings, approximately 6” long, for each joint.  Provide means for attaching top rail 
securely to each gate, corner, pull and end post.

1) 1.66O OD pipe, 2.27 lbs. per ft.

d. All baseball/softball fence and backstop frames, posts and fittings shall be PVC coated 
according to the following:

1) Coating:  ASTM F 668, Class 2A, PVC.
2) PVC Coating Color:  Black.   

5. Tennis courts:

a. Round Line or Intermediate Posts: 3.500-inch OD High strength, HS 83K, Type I or II steel 
pipe.

b. Round End, Corner, and Pull Posts:  4.000-inch OD High strength, HS 83K, Type I or II steel 
pipe.

c. Top Rail, center rail & bottom rail: Manufacturer's longest lengths, with expansion type 
couplings, approximately 6” long, for each joint.  Provide means for attaching top rail 
securely to each gate, corner, pull and end post.

1) 1.66O OD pipe, 2.27 lbs. per ft.

d. All tennis court frames and fittings shall be PVC coated according to the following:
1) Coating:  ASTM F 668, Class 2A, PVC.
2) PVC Coating Color:  Black.

2.4 FITTINGS AND ACCESSORIES

A. Material:  Comply with ASTM F 626.  Mill-finished aluminum or galvanized iron or steel to suit 
manufacturer's standards.

1. Steel and Iron:  Unless specified otherwise, hot-dip galvanize pressed steel or cast-iron fence 
fittings and accessories with at least 1.2 oz. zinc per sq. ft. as determined by ASTM A 90.

2. Supplemental Color Coating:  In addition to above metallic coatings, where specified, provide a 
10-mil minimum polyvinyl chloride (PVC) plastic resin finish applied to exterior surfaces and, 
except inside cap shapes, to exposed interior surfaces.  Color to match chain link fabric.

B. Post and Line Caps:  Provide weathertight closure cap for each post.  Provide line post caps with loop to 
receive tension wire or top rail.
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C. Bottom and Center Rail:  If shown on detail, same material as top rail.  Provide manufacturer's standard 
galvanized-steel, cast-iron or cast-aluminum cap for each end.  Provide bottom rail at baseball/softball 
backstop only.  Provide center rail at 8N high fences or over.

D. Tension or Stretcher Bars:  Hot-dip galvanized steel with a minimum length 2 inches less than the full 
height of fabric, a minimum cross section of 3/16 inch by 3/4 inch, and a minimum of 1.2 oz. of zinc 
coating per sq. ft.  Provide one bar for each gate and end post, and two for each corner and pull post, 
except where fabric is integrally woven into the post.

E. Tension and Brace Bands:  3/4-inch-wide minimum hot-dip galvanized steel with a minimum of 1.2 oz. 
of zinc coating per sq. ft.

1. Tension Bands:  0.074 inch thick (14 gage) minimum.
2. Brace Bands:  0.105 inch thick (12 gage) minimum.

F. Tension Wire:  0.177-inch-diameter metallic-coated steel marcelled tension wire conforming to ASTM A 
824 with finish to match fabric.  Provide at all fencing except baseball/softball backstop.

1. Coating Type II zinc in the following class as determined by ASTM A 90.

Class 2, with a minimum coating weight of 1.20 oz. per sq. ft. of uncoated wire surface.

G. Tie Wires:  0.106-inch-diameter (12-gage) galvanized steel with a minimum of 0.80 oz. per sq. ft. of zinc 
coating according to ASTM A 641, Class 3 or 0.148-inch-diameter (9-gage) aluminum wire alloy 
1350-H19 or equal, to match fabric wire.

2.5 CONCRETE

A. Concrete:  Provide truck poured concrete consisting of portland cement per ASTM C 150, aggregates per 
ASTM C 33, and potable water.  Mix materials to obtain concrete with a minimum 28-day compressive 
strength of 2500 psi.  Use at least four sacks of cement per cu. yd., 1-inch maximum size aggregate, 
3-inch maximum slump.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:  Install fence to comply with ASTM F 567.  Do not begin installation and erection before final 
grading is completed, unless otherwise permitted.
1. Apply fabric to outside of framework.  Install perimeter fencing inside of property line 

established by survey as required by Division 1.

B. Excavation:  Drill or hand-excavate (using post-hole digger) holes for posts to diameters and spacings 
indicated, in firm, undisturbed or compacted soil.

1. If not indicated on Drawings, excavate holes for each post to minimum diameter recommended 
by fence manufacturer, but not less than four times the largest cross section of post.

2. Unless otherwise indicated, excavate hole depths approximately 3 inches lower than post bottom, 
with bottom of posts set not less than 36 inches below finish grade surface.

C. Setting Posts:  Center and align posts in holes 3 inches above bottom of excavation.  Space a maximum 
of 10 feet o.c., unless otherwise indicated.

1. Protect portion of posts above ground from concrete splatter.  Place concrete around posts and 
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vibrate or tamp for consolidation.  Check each post for vertical and top alignment, and hold in 
position during placement and finishing operations.

a. Unless otherwise indicated, extend concrete footings 2 inches above grade and trowel to a 
crown to shed water.

D. Top Rails:  Run rail continuously through line post caps, bending to radius for curved runs and at other 
posts terminating into rail end attached to posts or post caps fabricated to receive rail.  Provide expansion 
couplings as recommended by fencing manufacturer.

E. Center Rails:  Install center rails in one piece between posts and flush with post on fabric side, using rail 
ends and special offset fittings where necessary.

F. Brace Assemblies:  Install braces at end and gate posts and at both sides of corner and pull posts.  Locate 
horizontal braces at midheight of fabric on fences with top rail and at two thirds fabric height on fences 
without top rail.  Install so posts are plumb when diagonal rod is under proper tension.

G. Bottom Tension Wire:  Install tension wire within 6 inches of bottom of fabric before stretching fabric 
and tie to each post with not less than same gage and type of wire.  Pull wire taut, without sags.  Fasten 
fabric to tension wire with 0.120-inch-diameter (11-gage) hog rings of same material and finish as fabric 
wire, spaced a maximum of 24 inches o.c.

H. Fabric:  Leave approximately 2 inches between finish grade and bottom selvage unless otherwise 
indicated.  Pull fabric taut and tie to posts, rails, and tension wires.  Install fabric on security side of 
fence, and anchor to framework so that fabric remains under tension after pulling force is released.

I. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts with 
tension bands spaced not over 15 inches o.c.

J. Tie Wires:  Use wire of proper length to secure fabric firmly to posts and rails.  Bend ends of wire to 
minimize hazard to persons or clothing.

1. Maximum Spacing:  Tie fabric to line posts 12 inches o.c. and to rails and braces 24 inches o.c.

K. Fasteners:  Install nuts for tension bands and carriage bolts on the side of the fence opposite the fabric 
side.  Peen ends of bolts or score threads to prevent removal of nuts for added security.

END OF SECTION 32 31 13
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SECTION 32 84 00 – SPORTS FIELD IRRIGATION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section. 

1.2 SUMMARY

A. Description:  Furnish and install irrigation piping and irrigation sprinkler systems in conformance with the drawings and 
specifications, complete and ready to use. The work consists of furnishing all materials necessary for a complete installation, 
including but not limited to:

1. Piping and Fittings
2. Irrigation System Controller
3. Sprinkler Heads
4. Quick Coupling Valves
5. Manual Valves
6. Valve Boxes
7. Backflow Prevention
8. Swing Joints
9. Miscellaneous piping specialties

Included shall be all labor of installation including trenching, plumbing, backfilling, electrical work, adjustments, and all 
other items of labor necessary for a satisfactory operating system.

1.3 DEFINITIONS

A. Circuit Piping:  Downstream from control valves to sprinklers, specialties, and drain valves.  Piping is under pressure during 
flow.

B. Drain Piping:  Downstream from circuit-piping drain valves.  Piping is not under pressure.

C. Demand (or irrigation demand): Refers to the irrigation requirements of the irrigated area. Demand primarily depends on the 
type of plant material, stage of growth, ET, soils, or other environmental conditions.

D. Design Pressure: The pressure at which the irrigation system or certain components are designed to operate. The irrigation 
system design pressure is that measured at the pump discharge or entrance to the system if there is no pump, and a zone 
design pressure is the average operating pressure of all sprinkler/emitters within a zone.

E. Discharge Rate: The instantaneous flow rate of an individual sprinkler, emitter, or other water emitting device, or a unit 
length of line-source micro irrigation tubing. Also, the flow rate from a pumping system. Discharge rates are expressed in 
units of volume per time such as gpm, gph, Iph, or Ipm.

F. Effective Root Zone: The depth of soil in which most of the plant roots actively involved in water extraction are located. 
This is usually the upper 50% to 75% of the plant root zone rather than the depth to which the deepest root penetrates. It is 
this zone in which irrigations should be concentrated.

G. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is 
under water-distribution-system pressure.
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H. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling 
power-limited circuits.

I. Filtration System: The assembly of physical components used to remove suspended solids from irrigation water. These 
include both pressure and gravity type devices, such as settling basins, screens, media filters, and centrifugal force units 
(vortex sand separators).

1.4 PERFORMANCE REQUIREMENTS

A. Irrigation zone control shall be automatic operation with controller and automatic control valves.

B. The water source shall be tested for adequacy from the standpoint of flow rate, volume, quality, pressure, and other 
applicable factors to meet the irrigation requirements of the area to be irrigated for the expected life of the system. A water 
source flow test must be completed prior to sprinkler system design.

C. Design flow rate through the meter shall not be greater than 75% of the maximum safe flow capacity as stated by the meter 
manufacturer. The flow should not be outside the meter manufacturer's recommended operating range.

D. Irrigation systems shall be designed to meet peak usage. The system shall incorporate sufficient capacity to provide the 
necessary water for plant establishment.

E. Delegated Design:  Design 110 percent coverage irrigation system. Retain applicable soil conditions in subparagraph below.

F. The irrigation system should be divided into zones:

1. Available flow rate/pressure.
2. Economic factors.
3. Cultural use of the area.
4. Type of vegetation irrigated, i.e., turf, shrubs, native plants, etc.
5. Soil characteristics.
6. Exposure.
7. Topography.

G. Within any given zone, the maximum variation in sprinkler flow rates should be less than 5% and must be less than 20% of 
the average flow rate for all sprinklers with the same areas of coverage.

H. Flow rates of part circle sprinklers shall be normalized to that of a full circle sprinkler when both are used within a zone.

I. Minimum Working Pressures:  The following are minimum pressure requirements for piping, valves, and specialties unless 
otherwise indicated:

1. Irrigation Main Piping:  200 psig
2. Circuit Piping:  150 psig

J. Working pressure of the mainline pipe should not exceed 72 percent of the pressure rating of the pipe nor should the design 
velocity exceed 5 feet per second.

K. Surge pressures shall not exceed 2.5 times the adjusted working pressure of the mainline pipe.
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1.5 SUBMITTALS

The Contractor shall be responsible to submit three (3) binders of manufacturer’s data for all materials to be used before 
performing any work including the following:

A. Plans or Drawings: Provide design drawings prior to start of construction. Design drawings shall be clearly readable, to 
reasonable scale, and shall include at the minimum: date, scale, revisions, legend, water source, design operating pressure 
and flow rate per zone, average application rate per zone (listed in inches per hour), watering schedule, locations and sizes of 
pipe, controllers, valves, sprinklers, backflow prevention devices, elevation, electrical supply, roadways, sidewalks, 
structures and other relevant site conditions.

B. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, electrical 
characteristics, and furnished specialties and accessories.

C. Wiring Diagrams:  For power, signal, and control wiring.

D. Delegated-Design Submittal:  For irrigation systems indicated to comply with performance requirements and design criteria, 
including analysis data signed and sealed by the qualified professional responsible for their preparation.

E. Qualification Data:  For qualified Installer.

F. Zoning Chart:  Show each irrigation zone and its control valve.

G. Controller Timing Schedule:  Indicate timing settings for each automatic controller zone.

H. Field quality-control reports.

I. Operation and Maintenance Data:  For sprinklers, controllers, and automatic control valves to include in operation and 
maintenance manuals.

J. Equipment or materials installed or furnished without prior approval of the engineer will be rejected and such materials will 
be required to be removed and replaced with approved materials at the complete expense of the contractor.

K. Submit shop drawings for review and approval prior to beginning work

L. Record Drawings:  At the project close, an as-built drawing shall be submitted showing all the locations of the irrigation plan 
and any and all changes.  The main elements of the as-built drawings, i.e.; main line fittings, electric valves, gate valves, 
quick coupler, splice boxes and locations of ends of sleeves shall be shown on the as-built drawing. During the installation 
process, the contractor shall keep a field copy of changes on site. All features to be located by two (2) lift points. 

1.6 QUALITY ASSURANCE

A. Manufacturer’s Qualifications: Companies regularly engaged in manufacturing irrigation system materials and products, of 
types and sizes required as specified, whose products have been in satisfactory use in similar projects for not less than 15 
years.

B. Installer’s Qualifications:  Companies who have successfully completed a minimum of five (5) contracts over a three (3) 
year period involving installation of irrigation and piping projects similar to size and scope to that required for this project. 
Such experiences and references shall be attached to the bid sheet for this project.
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C. Codes and Standards:

1. Comply with all applicable State and Local ordinances and codes.
2. All materials and work shall meet the requirements of ASTM, AWWA, UL and the USC 
Foundation for Cross Connection Control.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe-end 
damage and to prevent entrance of dirt, debris, and moisture.

B. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

1.8 PROJECT CONDITIONS

A. Underground Utilities and Elements:  Locate all underground utilities and elements prior to digging and/or driving stakes. 
Take care to neither disturb nor damage any existing above ground or under ground utilities or elements. Keep streets, 
sidewalks and site clean, free from debris, and affected drains open and free flowing at all times.

B. Site Inspection and Layout:  Before proceeding with any work, the Contractor shall inspect the site, carefully check all 
grades, and verify all dimensions and conditions affecting the work to satisfy him/her and that he/she may safely proceed. 
Changes or alterations to the system to meet actual conditions shall be made at the Contractor’s expense. Irrigation piping 
plan is diagrammatic and is not intended to show exact locations of existing or proposed piping, valves or controllers. Locate 
new items as closely as possible to related curbs, walls, fences or edges of paving. Pipelines shown parallel on drawing may 
be placed in a common trench but separated by at least 6 inches. 

C. Should utilities not shown on the plans be found during excavations, the contractor shall promptly notify the owner site 
agent for instructions as to further action. Failure to do so will make the contractor liable for any and all damage that arises 
from his neglect.

D. The contractor shall take the necessary precautions to protect all existing site conditions, including plant materials. Should 
damage be incurred, the contractor shall repair or replace the damage to its original condition at his expense.

1.9 PIPING ARRANGEMENTS

A. The contractor shall make necessary adjustments in the layout of the irrigation system and the pipe routing.  Should conflicts 
arise during installation, the contractor shall obtain a change order for this adjustment to the plan. This change order shall not 
authorize an additional fee but shall resolve any existing site condition problems. The contractor shall not proceed without the 
work order and shall provide in written assurance that such changes will not cause any extra costs due to these changes. Any 
work that does not receive a work order and is in conflict with existing site conditions shall be removed and reinstalled by the 
contractor at no expense to the owner or owner’s agent.

1.10 WORKMANSHIP

A. The contractor shall follow the manufacturer’s recommendations for installing all PVC pipes, fittings, valves, electric valves, 
sprinklers, controllers, and all other appurtenances. 

B. The contractor shall also follow all standards and installation practices that have been established by all related associations 
and local, state, and federal codes.
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The contractor shall always perform his work in a professional and orderly manner. The contractor at all times shall have a 
Project Superintendent on the site who is completely familiar with all installed materials and will be responsible for the installation 
of all materials.

1.11 REVISIONS

A. Any major revisions to the irrigation system must be submitted and answered in written form, along with any negotiated 
change in contract price.

1.12 COORDINATION

A. All work shall be coordinated with other trades on the site; any conflicts shall be resolved by the project manager in order to 
proceed with the work as rapidly and efficiently as possible.

1.13 GUARANTEE

A. All work shall be guaranteed for one (1) year from date of acceptance of the completed installation against all defects in 
materials, equipment and workmanship. Guarantee shall cover the repair of damage to any part of the installation site 
resulting from leaks or other defects in materials, equipment and workmanship to the satisfaction of the owner. Repairs, if 
required under the guarantee period, shall be done at no cost to the owner. All manufacturers’ extended warranties shall be 
transferred to owner with the caveat that any labor after the one year general contractor guarantee shall be billable by the 
contractor, should the owner decide to use the contractor’s service to install any manufacturer’s equipment through the 
extended warranty.

B. Guarantee shall include system shut down for first winterization, spring start up, and second winterization. The development 
of an approved water application schedule by the contractor and approved by the irrigation consultant. Winter damage due to 
improper winterizations will be the responsibility of the contractor and repairs to the irrigation system through both 
winterizations shall be performed at no cost to the owner.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Subject to compliance with requirements, provide irrigation system components and materials by the following 
manufacturers, or approved equal:

1. HUNTER INDUSTRIES, 1940 Diamond Street, San Marcos, CA 92078. Ph 760-744-5240. 
2. RAINBIRD SALES INC., P.O. Box 37, Glendora CA 91740-9945  Ph:  800-724-6247.
3. K-RAIN MANUFACTURING, 1640 Australian Ave. Riviera Beach, FL 33404 Ph: 800-735-7246.

2.2 MATERIALS

A. Provide all irrigation materials and factory-fabricated products of size, types, pressure ratings and capacities as indicated. If 
there are any discrepancies in materials or interpretation or their use, the contractor shall be responsible to obtain proper 
clarification before any materials are installed.

B. All materials throughout the irrigation system shall be new and undamaged and in perfect working condition.
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C. All automated sprinkler system components, including controller, valves and sprinkler heads, shall be provided by the same 
manufacturer.

2.3 PIPING AND FITTINGS

A. All piping 2 ½” and smaller shall be solvent weld SDR 21 class 200 PVC pipe, extruded from 100% virgin polyvinyl 
chloride conforming to ASTM D 2241 and shall be continuously and permanently marked with the manufacturers name, 
material, size and schedule or type. Pipe shall conform to all specifications form ASTM, Department of Commerce, NSFTL 
(NSF) or the latest revisions. Pipe shall be Crestline or Certainteed only.

1. All fittings on 2” and smaller shall be SCH 40 PVC conforming to ASTM D-2466. No 
saddle or clamp type fittings shall be used.

B. All piping 3” and larger shall be rubber ring joint type SDR 21 class 200 PVC pipe, extruded from 100% virgin polyvinyl 
chloride conforming to ASTM D 2241 and shall be continuously and permanently marked with the manufacturers name, 
material, size and schedule or type. Pipe shall conform to all specifications form ASTM, Department of Commerce, NSFTL 
(NSF) or the latest revisions. Pipe shall be Crestline or Certainteed only.

1. All pipe ends shall be tapered to accept gasket fittings. Lubricant for assembling pipe and
fittings all be water soluble, non-toxic and be in accordance with pipe manufacturer’s 
recommendations.  All fittings 2 ½” or larger shall be Harco or equal.

C. All pipes for sleeves shall be SCH 40 PVC conforming to ASTM D-17585. Sleeve sizes shall be large enough to 
accommodate the ell housing of the ring tight pipe or the solvent weld belled end pipe. As a minimum, the sleeve pipe ID 
shall be 1 ¼ times the irrigation pipe OD at the bell housing.

D. All copper pipes shall be type K copper, no lead based solder will be allowed.

E. PVC pipe (zone lines) downstream of the control valves (laterals) shall be Schedule 40 or better and shall conform to all 
requirements of ASTM D1785-86.

F. All PVC pipe shall be marked with the manufacturer’s name, class of pipe and NSF seal. Pipe shall bear no evidence of 
interior or exterior extrusion marks. Pipe walls shall be uniform, smooth and glossy. Pipe may be pre-belled or with 
individual solvent-weld couplings.

G. All PVC fittings shall be of the solvent weld type except where risers, valves, etc. require threaded transition fittings. All 
fittings shall conform to the requirements of ASTM D2466-78. All threaded PVC tees, fittings, adaptors and nipples shall be 
Schedule 80 or better.

H. All PVC pipe must be delivered in at least 20 foot lengths.

I. All PVC pipes and fittings for swing joints shall conform to all requirements of ASTM D 3139.

J. Sleeves required for main and lateral lines located under paving shall be Schedule 40 PVC, with the inside diameter (I.D.) of 
sleeve to be twice the outside diameter (O.D.) of the insert pipe, maximum 1 insert pipe per sleeve. All wiring to be in 
separate sleeves from piping sleeves.

K. Sleeves under roadways (street rights-of-way, boulevards or parkways) where heavy vehicular traffic is anticipated shall be 
ductile iron pipe, with the I.D. of the sleeve at least 1” greater than the O.D. of the total inserted pipe. All wiring shall be in 
separate conduit sleeve within the iron pipe.

L. Use Teflon tape on all threaded fittings.
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M. Primer color shall be purple and glue color shall be gray.

2.4 AUTOMATIC CONTROL VALVE

A. Valves shall be of all brass construction or iron body, bronze mounted, globe pattern. The valve pressure rating shall be 
150 psi min. All connections shall be brass pipe, threaded.

B. Valves shall be electrically operated, actuated by a solenoid utilizing AC current, 24 volts, and rated at not more than 
8.5 VA with an in-rush maximum of 1.0 amp. The solenoid coil is to be sealed in an “epoxy” material so it is completely 
waterproof.

C. Operation of all valves (except the master valve) shall be normally closed solenoid control capable of operating 
within minimum flow requirements.

D. Diaphragm operated of one-piece construction. The diaphragm shall be fully pressure balanced in both the open and 
closed positions.

E. Solenoid shall be mounted directly on the valve or bonnet. All parts and tubing down stream of the entrance shall be of 
larger size to permit passage of foreign particles.

F. A flow adjustment stem with cross handle shall be provided that limits the travel of the valve plug from full closed to 
full open, allowing manual closure or flow regulation. A manual control shall be provided for operation with or without the 
control wiring installed.

G. Construction shall be so that all operating parts are accessible and removable from the top by removing the bonnet without 
having to disconnect the valve body from the pipeline. The valve shall be capable of being operated in any position.

H. Valves shall be of types, manufacture and sizes as shown on the drawings and/or the following:  “Buckner” VB/HD Series 
– 2-way solenoid brass valves with 24 VAC -50/60 Hz coil. If contaminated or dirty water conditions exist, “Buckner” 
VBDW valves shall be used.

I. Gate valves 3” and larger shall be resilient wedge valves; valves shall be line size with a 2” square nut, with a non-rising 
stem. Furnish two (2) gate valve keys with tee handles.

J. Gate valve 1 ½” and smaller shall be bronze threaded, class 150 W.O.G. with cross handles. All 2½” and larger gate valves 
shall be in 10” round valve boxes with a 10” PVC sleeve.

K. Ball valves shall be forged brass, 600 W.O.G./150WSP two piece, full port, conforming to WWV 35, type II style with T-
style handles.

L. Electric control valves shall be as the size and location on the plans; all 1” and 1½” electric valves  shall be 100 series 
with OmniReg (OMR-100) regulator.  All electric and line size isolation valves shall be in standard boxes with extensions.

M. Quick coupler valves shall be 1” brass with swing joint with top flange to prevent QCV from being unscrewed from 
swing joint. Swing joint shall accommodate brass nipple to connect QCV; all QCV shall be in 10” round valve boxes. Model 
474-00 Toro or approved equal.

2.5 CONTROL WIRE FOR AUTOMATIC CONTROL VALVES

A. Control wire shall be insulated single strand copper designed for 20 to 50 volts and UL approved as type U.F. 
(underground feeder). The UL and U.F. designations shall be clearly marked or indented on the insulation jacket of the 
wire.
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B. Expansion curls shall be provided within 3 feet of each wire connection to solenoid and at least every 300 feet in 
length of control wire length. Expansion curls are formed by wrapping at least 5 turns of control wire around a rod or pipe 1” 
or more in diameter. Withdraw the rod or pipe once curls are formed.

C. All 24-volt control wires from controller to the electric valves shall be #14/1 red wire for direct burial. All 24-volt 
common wire from the controller to the electric valves shall be #12/1 white wire for direct burial. Splices and 
connections to the electric valves shall be with 3M DBY and DBR connectors. There will be no tee splices allowed. The 
common wire will be one continuous run, more than one common run may be used and spliced at the controller. Spare wires 
shall be run from the controller a minimum of six (6) from each controller location to the last electric valve on the run.  
Spare wire shall be #14/1 yellow wire for direct burial. No wire splices will be allowed in wire runs of less than 
1000’.

D. All wire shall be conform to ASTM B3 or B-8 for soft drawn bare copper wire with polyethylene insulation.

2.6 IRRIGATION SYSTEM CONTROLLER:

A. Hybrid type controller that combines electromechanical and microprocessor based circuitry capable of fully automatic and 
manual operation. Station timing:  1-120 minutes in 1-minute increments, and 1-12 hours in 10-minute increments. Input: 117 
volt AC, 60HZ. Output: 26.5 Volt AC, 1.5 amps. Controller shall have an integral circuit breaker or fuse.

1. Controller shall be Rainbird RZX4i-120V Controller (wall mount), or approved equal.
2. Controller shall be installed in a vandal resistant, weather proof enclosure.

Note:  Model and exact type of controller varies based on number of zones and other site conditions.

B. Controller – General Conditions:

1. Controller shall be hard wired in conduit. All conduits are to be UL approved electrical 
conduit 
2. Conduit size for irrigation control wires shall be minimum 1 ½ inch diameter.
3. Communication cable shall be the type recommended by the irrigation controller 
manufacturer. No splices in the communication cable will be allowed unless approved in 
writing by the engineer.
4. All controllers shall be grounded with three (3) ground rods to a resistance of less than 10 ohms.

2.7 CONTROLLER ENCLOSURE

A. Controller Enclosure for the single or multiple controllers shall be a vandal resistant, weather proof, lockable wall or pole 
mount NEMA-3R enclosure and shall be sized according to the control equipment required by the design.  Each unit shall be 
mounted to a mounting rack constructed of 1-5/8” SQ. Stainless Steel channel equipment frame mounted to a 16”x16”x16”, 
4000 psi concrete pad.  Contractor to position controller per owner direction. Controller to be located inside storage area of 
dugout, wall mount.

B. Controller enclosures shall be constructed with interior mounting panels, compression latches, and vandal resistant locking 
mechanism.
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2.8 SPRINKLER HEADS

A. All heads shall have a built in pressure regulating device. The device shall regulate nozzle pressure to the design pressure. 
The pressure regulating device shall be an internal part of the 

pop-up stem.

B. The heads shall have matched precipitation rate nozzles with adjusting screws.

C. All heads shall have screens under the nozzles.

D. The heads shall be equipped with check valves to prevent low head drainage. The check valves shall hold back pressures 
equivalent to 10 feet of head.

E. The heads shall be of types, manufacture and sizes shown on contractor submitted and approved plans and details and/or the 
following:

2.9 QUICK COUPLING VALVES

A. Universal valve stubs shall match existing equipment. 

2.10 MANUAL VALVES

A. Gate valves 2” and larger shall be flanged, iron body, brass trimmed, resilient double disc wedge, and integral taper seats 
with non-rising stem and square actuator. All gate valves shall be Class 150 with a minimum 150 psi – 300 WOG.

B. Curb or gate valves 1 ½” and smaller shall be all bronze construction with “tee” handle, 175 psi water working pressure, 
Mueller Oriseal Mark II, or approved equal.

C. Stop and Waste valves shall be all bronze construction, 175 psi water working pressure, Mueller Oriseal Mark II, or 
equal.

D. Drain valves shall be of types, manufacture and sizes as shown on the plans and details and/or the following, or approved 
equal:

1. Gate Valves:  Kennedy, Mueller or Hammond.
2. Drain Valves:  Mueller Mark II Oriseal H-10284, stop and waste.

2.11 VALVE BOXES

A. Automatic control valves shall be enclosed in valve boxes of HDPE or polyolefin and fibrous material (preferably recycled 
material) with locking lids. The bottom section is to be slotted so as to extend below the pipe. Extensions shall be added as 
required to meet grades per the details. Automatic control valves shall read ACV, master valve boxes shall read MV, gate 
valves shall read GV, etc.

B. Drain valves and individual gate valves shall be enclosed in a cast iron roadway box, as manufactured by Olympic 
Foundry, Tyler, or approved equal, with bottom, top, and lid, sizes and extensions, as required. Lid shall have the work “water” 
printed on it.

C. Provide two (2) sets of all keys required for valves, valve box covers, and protective sleeves covers unless 
otherwise noted.
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D. Occasionally, valves may need to be installed in athletic field areas of play. In those cases, valve boxes shall be installed 
underground with the box cover 6” below finished grade and shall have covers with a 4”x4”x1/8” thick steel located plate 
attached to the top of the cover.

2.12 BACKFLOW PREVENTION ASSEMBLIES

A. The reduced backflow prevention assembly shall be a double check backflow preventer suitable for installation below grade. 
The working pressure rating on the backflow assembly shall be 175 PSI, the pressure difference between the two (2) 
check valves shall be maintained at least 5 PSI lower than the inlet pressure. The reduced pressure backflow prevention 
assembly shall be model 850 as manufactured by Febco, or approved equal.

2.13 SWING JOINTS

A. Swing joints for quick couplers shall be triple swing joints using schedule 40 galvanized metal with threaded fittings. 
Swing joints shall consist of street ells, ells, and nipples for full adjustability. Galvanized swing joint, quick coupler 
assemblies shall be installed in valve boxes per the details.

B. Prefabricated swing joints for irrigation heads shall be triple swing joints using minimum PVC Class 315 threaded 
fittings. Swing shall consist of street ells, ells, and nipples for full adjustability. Fittings shall have “O” ring seals. Lasco, or 
approved equal.

2.14 OTHER SUPPLIES

A. Electrical tape shall be black plastic, ¾” wide and a minimum of 0.007 inches thick and the all-weather type.

B. Teflon tape shall be used for all threaded connections. Tape shall be set back a minimum of ¼” into the pipe threading.

C. Pressure gages for the pressure reducing valve assembly shall be liquid-filled Ashcroft 1009AL with ¼” gage cock 
attached, or approved equal.

D. Encapsulate all splices with approved splice kit with sealant. The SPR approved Wire Splice Kit is the 3M-DBY splice kit, 
or approved equal.

2.15 GROUNDING

A. All controllers shall be grounded in accordance with the manufacturer’s recommendations and shall be 10 ohms or 
less. Should the grounding requirements not be achieved, the contractor shall submit a cost and options for reducing the 
resistance readings to the general contractor for his approvals.

2.16 IDENTIFICATION

A. Underground Type Plastic Line Markers (Detect-a-Tape):  Permanent, bright colored, continuous printed plasticized 
aluminum tape, intended for direct-burial service; not less that 3” wide x 5 mils thick and shall be placed directly over the 
pipes at 6” below finished grades. Provide blue tape with black printing reading “CAUTION IRRIGATION LINE BURIED 
BELOW”.  Line Tec Inc., PO Box 67, Glen Ellyn, IL 60138. Detectable Marking Tape; Allen Systems, P.O. Box 33569, 
Houston, TX 77233 (713) 943- 7213 (800) 231-2077; or Magnatec by Thor Enterprises, Inc. P.O. Box 450, Sun Prairie, 
WI  53590.

B. Identification tags manufactured from polyurethane, incorporating an integral attachment neck and reinforced attachment 
hole and will be capable of withstanding 180 pounds full force. Tag shall be 2-1/4”x2-3/4” in size. All lettering shall be hot 
stamped in black and capable of withstanding outdoor use. Tag color shall be yellow. Marking tag shall be double side stamp 
with valve identification number.
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PART 3 - EXECUTION

3.1 EARTHWORK

A. Excavating, trenching, and backfilling are specified in Section 31 20 00 "Earth Moving."

B. Install warning tape directly above pressure piping below sub-grade under pavement and slabs.

C. Drain Pockets:  Excavate to sizes indicated.  Backfill with cleaned gravel or crushed stone, graded from 3/4 to 3 inches to 12 
inches below grade.  Cover gravel or crushed stone with sheet of asphalt-saturated felt and backfill remainder with excavated 
material.

D. Provide minimum cover over top of underground piping according to the following:

1. Irrigation Main Piping:  Minimum depth of 24” below finished grade.
2. Circuit Piping:  18”
3. Drain Piping:  18”
4. Sleeves:  24”

3.2 PREPARATION

A. Set stakes to identify locations of proposed irrigation system before construction begins.  Obtain construction manager 
approval before excavation.

3.3 LAYOUT OF SPORTS FIELD IRRIGATION SYSTEMS

A. Alterations and changes in the layout may be expected in order to conform to the ground conditions and to obtain full 
adequate coverage of water. It is understood that corrective measures in the system may become necessary, but no changes 
or alterations in the system as planned shall be made without the prior authorization of the construction manager.

B. Irrigation system zones to provide 100 percent coverage within each field’s perimeter limits.  

C. Before starting work, determine that work may proceed without disruption of activities of other trades.

D. The contractor shall carefully check grades to ensure that area is ready to begin work.

E. Contractor is responsible for taking all reasonable investigative actions and precautions when working around all utility 
systems.

F. Trench for pipe shall be wide enough to allow for proper tamping around the pipe in accordance with the manufacturer’s 
recommendations. Trenches shall also be made wide enough to allow a minimum of 2” between parallel pipelines. Trenches 
for pipelines shall be made of sufficient depths to provide minimum cover from finish grade as follows:

1.Maintain all warning signs, shoring, barricades, flares and red lanterns as required by OSHA, and any 
local ordinances. The bottom of the trench shall be clean and smooth, with all rock, loose soil, and organic matter 
removed. The contractor shall insure that there are no conditions in the trench that could damage the pipe or the 
wires. Any deviations from the above must be approved by the owner. Vibratory plowing of wire and solvent weld 
pipe will be acceptable subject to Owner approval of plowing equipment and procedures. Restore all surfaces, 
existing underground installations, etc., damaged or cut as a result of the excavations to their original condition 
and in a manner approved by the owner.
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G. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.

H. Install piping free of sags and bends.

I. Install groups of pipes parallel to each other, spaced to permit valve servicing.

J. Install fittings for changes in direction and branch connections.

K. Install unions adjacent to valves and to final connections to other components with NPS 2 or smaller pipe connection.

L. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 or larger pipe connection.

M. Install underground thermoplastic piping according to ASTM D 2774.

N. Install expansion loops in control-valve boxes for plastic piping.

O. Lay piping on solid sub-base, uniformly sloped without humps or depressions.

P. Install ductile-iron piping according to AWWA C600.

Q. Install PVC piping in dry weather when temperature is above 40 deg F.  Allow joints to cure at least 24 hours at 
temperatures above 40 deg F before testing.

R. Install water regulators with shutoff valve and strainer on inlet and pressure gage on outlet.  Install shutoff valve on outlet.  
Install aboveground or in control-valve boxes.

S. Water Hammer Arresters:  Install between connection to building main and circuit valves aboveground or in control-valve 
boxes.

T. Install piping in sleeves under parking lots, roadways, and sidewalks.

U. Install sleeves made of Schedule 40 or Schedule 80 PVC pipe and socket fittings, and solvent-cemented joints.

3.4 DELETERIOUS MATERIAL

A. Excavated material that consists of rock larger than 1” in diameter or other material unsuitable for backfill (as defined by the 
pipe manufacturer’s installation instructions) shall be classified as deleterious material. The Contractor shall remove this 
material and haul it to an off-site dump location. In back filling excavations where deleterious material has been removed, 
the contractor shall install select backfill. The contractor will provide a supply of select backfill at one on site location. The 
unit price (cubic yard) for deleterious material on the Bid Proposal shall include the excavation and hauling off of the 
deleterious material, and the hauling and placement of select backfill.

3.5 PIPE LINE ASSEMBLY

A. Plastic pipe and fittings shall be solvent welded using solvents and methods as recommended by manufacturer of the pipe, 
except where screwed connections are required. Pipe and fittings shall be thoroughly cleaned of dirt, dust and moisture 
before applying solvent with a non-synthetic bristle brush. Pipe may be assembled and welded on the surface. Snake pipe 
from side to side of trench bottom to 
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allow for expansion and contraction. Make all connections between plastic pipe and metal valves or steel pipe with threaded 
fittings using SCH 80 PVC.

B. All copper pipes shall be supported by the proper size pipe hangers and anchored to the concrete by approved means and 
local codes and ordinances, all hangers and supports shall be metal.

3.6 THRUSTING

A. Install thrust blocks or anchoring for all isolation valves larger than 3” and all piping including changes in direction and 
reducers, in strict accordance with pipe manufacturer’s recommendations. Construct thrust blocks of Sakrete or concrete of 
the following mix, having a compressive strength of 2000 PSI: 1 part concrete, 2.5 parts sand, 4 parts washed gravel.

3.7 JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp 
dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are corroded or damaged.  Do not use pipe 

sections that have cracked or open welds.

D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  Install gasket concentrically 
positioned.  Use suitable lubricants on bolt threads.

E. Ductile-Iron Piping Gasketed Joints:  Comply with AWWA C600 and AWWA M41.

F. Copper-Tubing Brazed Joints:  Construct joints according to CDA's "Copper Tube Handbook," using copper-phosphorus 
brazing filler metal.

G. Copper-Tubing Soldered Joints:  Apply ASTM B 813 water-flushable flux to tube end unless otherwise indicated.  Construct 
joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy (0.20 percent maximum 
lead content) complying with ASTM B 32.

H. PE Piping Fastener Joints:  Join with insert fittings and bands or fasteners according to piping manufacturer's written 
instructions.

I. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to 
ASTM D 2657.

1. Plain-End PE Pipe and Fittings:  Use butt fusion.
2. Plain-End PE Pipe and Socket Fittings:  Use socket fusion.

J. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
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2. PVC Pressure Piping:  Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to 
ASTM D 2672.  Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.

3. PVC Non-pressure Piping:  Join according to ASTM D 2855.

3.8 VALVE INSTALLATION

A. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade.

B. Underground Iron Gate Valves, Resilient Seat:  Comply with AWWA C600 and AWWA M44.  Install in valve casing with 
top flush with grade.

1. Install valves and PVC pipe with restrained, gasketed joints.

C. Aboveground Valves:  Install as components of connected piping system.

D. Pressure-Reducing Valves:  Install in boxes for automatic control valves or aboveground between shutoff valves.

E. Throttling Valves:  Install in underground piping in boxes for automatic control valves.

F. Drain Valves:  Install in underground piping in boxes for automatic control valves.

3.9 SPRINKLER INSTALLATION

A. Install sprinklers after hydrostatic test is completed.

B. Install sprinklers at manufacturer's recommended heights.

C. Heads along curbs, walks, paving, etc. shall be placed ½” above finish grade and no closer than 4” from paving edge.

D. All impact sprinkler heads located in athletic turf areas shall be equipped with rubber covers.

E. All pop-up sprinkler heads and quick couplers shall have swing joints that allow the head to be set perpendicular and flush 
with finish grades.

F. Locate part-circle sprinklers to maintain a minimum distance of 4 inches from walls and  inches from other boundaries 
unless otherwise indicated.

3.10 CLOSING PIPE AND FLUSHING LINES

A. Cap or plug all openings as lines have been installed to prevent the entrance of materials that would obstruct the pipe. Leave 
in place until removal is necessary for completion of installation. Thoroughly flush out all water lines before installing 
heads. Test in accordance with paragraph on Hydrostatic Tests. Upon completion of the testing, the contractor shall complete 
assembly and adjust sprinkler heads for proper distribution.

3.11 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION

A. Equipment Mounting:  Install exterior freestanding controllers on pre-cast concrete bases.

1. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions 
furnished with items to be embedded.
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2. Install anchor bolts to elevations required for proper attachment to supported equipment.

B. Install control cable in same trench as irrigation piping and at least 2 inches below or beside piping.  Provide conductors of 
size not smaller than recommended by controller manufacturer.  Install cable in separate sleeve under paved areas.

3.12 CONNECTIONS

A. Comply with requirements for piping specified in Section 22 11 13 "Facility Water Distribution " for water supply from 
exterior water service piping, water meters, protective enclosures, and backflow preventers.  Drawings indicate general 
arrangement of piping, fittings, and specialties.

B. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.

C. Connect wiring between controllers and automatic control valves.

3.13 AUTOMATIC CONTROLLERS

A. Install irrigation controllers per manufacturer’s specifications and shop drawings. 

B. Electrical wiring (120 V.A.C.) shall be installed according to local code. A licensed electrician must perform hard wiring of 
controller, and the work must be permitted per Town of Laurel, Sussex County and State of Delaware requirements. The cost 
of all electrical work necessary to make the automatic equipment operate properly shall be included in this contract.

C. Conduit for power supply wires shall be installed as shown on plans and details and controller manufacturer’s shop 
drawings. The ends of all conduits, whether shop cut or field cut, shall be reamed to remove burrs and rough edges. Cuts 
shall be made square and true. Conduit bends, except factory bends, shall have a radius of not less than six times the inside 
diameter of the conduit. A 3/16 inch polyethylene pull rope shall be installed in all conduits with two feet of pull rope 
extended beyond the conduit openings and then secured. All conduits shall be free of debris. All conduit openings shall be 
sealed with duct tape to prevent fouling.

D. The owner/architect shall direct final location and type of mounting of controllers.

E. A diagram of schedule shall be posted in the controller to facilitate the selection of the valves to be operated.

3.14 CONTROL WIRING

A. Install control wires, sprinkler mains and laterals in common trenches wherever possible. Install control wires at least 12 
inches below finish grade and lay to the side and below main line. Provide looped slack at valves and snake wires in trench 
to allow for contraction of wires. Tie wires in bundles at 10’ intervals. Control wire splices will be allowed only in runs more 
than 1000 feet. Any splices must be installed in an existing valve box or separate valve box installed with finished grade.

B. All wire power and control wire shall be in separate conduits run inside the building. All conduits shall be metal and 
supported with the proper hangers and brackets and shall be installed in accordance with all local, state and federal codes. 
Minimum wire for power shall be tray cable 3-wire conductor. Conduit foe zone wire shall be large enough to carry 3 
common wires and 6 spare wires plus zone wire.
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C. Control wires shall be taped together at 10’ intervals with black electrical tape, and then this bundle shall be taped to the 
bottom of the supply lines at 10’ intervals with at least 3 wraps of electrical tape. A bare copper wire (#14 or greater), shall 
be installed on top of the PVC supply line for future detection with the wire ends clearly exposed in the valve boxes.

D. Tie a loose 24” long loop in all wiring at changes of direction greater than 30 degrees. Untie all loops after all connections 
have been made.

E. Splices shall be permitted only at junction boxes, valve boxes, or at control equipment and never between valves or valve 
and controller. A minimum of 24” of excess conductor shall be left at all splices, terminal and control valves to facilitate 
inspection and future splicing. All splices must be encapsulated with sealant in approved splice kit. Splice kit shall be 3M-
DBY type water-proof wire splice.

F. One unconnected spare orange control wire (one spare wire for each 5 valves) is to be run from the controller through each 
intermediate control box. Provide a 24” long tight loop in each box. Where control valves run in opposite directions from the 
controller, run a separate spare wire in each direction.

G. A schedule diagram shall be posted in the controller to facilitate the selection of the valves to be operated.

H. Minimum size of wire is to be determined strictly by the following chart:

             Maximum Length of Common Wire

No. of Valves 500’ 1000’ 2000’ 3000’

1 14 14 14 14
2 14 14 14 10
3 14 14 10   8
4 14 14 10   8
5 14 10   8   6
6 14 10   6   6
7 14   8   6   4
8 14   8   6   4
9 13   8   4   4
10 10   6   4   2
11 10   6   4  --

I. The control wires shall be color coded as follows:

1. Neutral or common wire:  White
2. Lead-in wire:  Black
3. Extra wire:  Orange

 
J. Control wires shall be installed in 1-1/2” minimum PVC schedule 40 sleeve under all paved areas.

K. Flow sensor wire shall be computer interface (Maxi) wire between flow sensor and controller. Install computer-interface 
wire on the underside of the mainline irrigation pipe and attached in the same manner as for controller wires. The computer 
interface wire shall be continuous with no splices.
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3.15 ELECTRIC ZONE VALVES

A. The contractor shall lower the electric zone valve assembly completely with valve boxes and extension to cover the PVC 
lateral pipe with the valve box. All brick supports shall be complete around the valve box and brick shall be placed on 
undisturbed soil.

B. Prior to installation of zone valves, all main line piping shall be flushed and free from contaminants.

3.16 WIRE AND WIRE SPLICING

A. Do not yank, stretch, or pull wires during installation. Provide a minimum of one foot of slack, in an expansion loop, in each 
100 feet of wire. Lay wire on a firm even bed in the trench which shall support the entire length. At splice locations, provide 
sufficient slack to allow the splice to be raised a minimum of 24” above grade for inspection. Do not lay wire above or on 
top of the pipe except when wire and pipe are being plowed simultaneously. When power wire runs do not follow the pipe, 
lay them in a straight line which shall be carefully located on the as-built plan. Minimum 2.5” pipe shall be used as wire 
conduit for sleeves.

B. Splice all wires to requirements of local minimum regulations or to the following recommendations, whichever is more 
restrictive. Make all splices by baring a minimum of ¾” of copper conductor, twisting the leads together, and soldering them 
with a non-acid core solder. Wire nuts are acceptable in lieu of soldering. Make the splice completely waterproof by using 
connector kits in strict accordance with the manufacturer’s recommendations.

3.17 BACKFILLING

A. Backfilling shall be done when pipe is not in an expanded condition due to heat or pressure. Cooling of the pipe can be 
accomplished by operating the system for a short time before back fill, or by back filling in the early part of the morning 
before the heat of the day.

B. In refilling the trenches, the fill around 4” below and 6” above the pipe and fittings shall be suitable bedding material or 
sand, as required, and tamped. Te remainder of the backfill shall contain no lumps or rocks larger than 3”. A 6” separation is 
required between all pipes when more than one pipe occupies the trench. If no sodding is required, the top 6 inches of 
backfill shall be replaced by topsoil where it exists (free of rocks over 1”, subsoil or trash), or selected fill soil or sand if soil 
conditions are rocky.

C. All roots, rocks and surplus excavation shall be removed from the site unless otherwise directed. Any turf areas buried under 
ditch excavation shall be raked clean of any excavated material.

D. Trenches under roads or paved areas shall be back filled and tamped with a mechanical tamper in successive 6” lifts. Paving 
shall be replaced to the satisfaction of the Architect.

E. Prior to completing the backfill, place detection tape 6” below finish grades and directly above the installed lateral and 
supply mains for future line detection. Provide extra length to clearly expose ends in the valve boxes.

F. Before complete back filling, all underground appurtenances including risers, valves, double check valve assembly, drain 
valves, and joints must remain exposed so that they can be viewed during testing and located “as built” by the Engineer.  It is 
suggested the contractor partially backfill the pipe as it is laid, leaving all joints exposed; then complete back filling later 
after flushing, pressure testing provisions and “record drawing” location. The location, inspecting and testing provisions of 
these specifications will be strictly adhered to. If for any reason, any part of the sprinkler system is back filled before 
approved location, testing, or inspection is authorized, it must be completely uncovered and exposed until approved for back 
filling by the Architect.
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3.18 IDENTIFICATION

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic 
controller.

1. Text:  In addition to identifying unit, distinguish between multiple units, inform operator of operational requirements, 
indicate safety and emergency precautions, and warn of hazards and improper operations.

B. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over underground piping 
during backfilling of trenches.  See Division 31 Section "Earth Moving" for warning tapes.

3.19 FIELD QUALITY CONTROL

A. Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, 
and equipment installations, including connections, and to assist in testing.

B. Tests and Inspections:

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.
2. Operational Test:  After electrical circuitry has been energized, operate controllers and automatic control valves to 

confirm proper system operation.
3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

C. Any irrigation product will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

3.20 CLEAN-UP

A. Upon completion of operations and prior to watering, clean all adjoining areas such as paving, curbs, and lawns of debris 
caused by the work on this project, or any part of this project. All hard surfaced areas shall be washed clean. Daily clean up 
shall be required on all areas used for circulation, parking, or other daily use.

3.21 TESTING AND INSPECTIONS

A. Pressure Testing:

1. Make hydrostatic tests only in the presence of the Owner/Architect. No pipe shall be backfilled until it has been 
inspected, tested and approved.

2.Furnish necessary pump, gauges and all other test equipment.
3.All PVC main lines with valves installed and closed shall be flushed and pressure tested with all 
joints exposed to 150 psi until watertight. Maximum psi loss in a 30 minute test period shall be 5 psi.
4.Similarly, all PVC lateral lines with risers installed and capped shall be flushed and pressure tested with all 

joints exposed to service line pressure required for design for 30 minutes. Maximum psi 
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loss allowed shall be 5 psi. The Architect shall visually inspect all several lines, joints, and swing 
joints for leakage.
5.To be valid, all tests must be witnessed and approved by the Architect. The contractor must give the 

Architect 48 hours notice prior to the anticipated date of inspection.
6.All gauges used in the testing of water pressures shall be certified correct by an independent 
testing laboratory immediately prior to use on the project. Gauges shall be retested when directed by the 

Architect.
7.All testing shall be approved prior to installation of valves or irrigation heads

B. Coverage Test:

1.Before the irrigation system will be accepted, the Contractor, in the presence of the Architect, shall perform a 
water coverage test for each zone of the system. Contractor to be responsible to change nozzles, etc. at discretion 
of Architect in order to obtain full coverage with minimum over spray. Contractor will be required to adjust 
and/or replace nozzles, etc. to meet this requirement. Prior to arrival of Architect, the contractor shall accomplish 
the following:  complete all work including balancing, adjusting the system (pressure reducing valves, flow 
adjustment keys, nozzles, etc.) to provide optimum coverage without fogging.

2.Notify the Architect at least 48 hours in advance of coverage test.

D. Complete System Inspection (Punch List):

1.Upon approved completion of the Coverage Test, trenching and installation of all equipment, the 
Contractor shall request a Complete System Inspection of the entire irrigation system including:  
backfilling, irrigation heads, valves, valve boxes, controller and all other equipment.
2.From this inspection, a punch list shall be prepared by the Architect and presented to the 
contractor for completion. The Architect shall give a date for completion of the punch list, not to exceed 

two weeks.
3.Notify the Architect at least 48 hours in advance of complete system inspection. The contractor shall 

be responsible for having a two-way communication system or sufficient personnel so that directions from the 
inspection areas to the controller of the system can be readily accomplished.

E. Substantial Completion

1.Contractor shall write a letter to the Architect requesting substantial completion of the irrigation 
system.
2.Refer to Section 01770 of these specifications for information about how the irrigation system shall be 

determined to be substantially complete

F. System Operations Orientation:

1.System Operation Training Session:

a. Prior to the training and orientation session, the date and time of the session shall be subject to 
approval of the Architect.

b. The “as-built” plans shall be reviewed and all features explained. The “as-built” plans shall 
consist of red-lined corrections, notes, comments, etc. on a clean bond copy print. All critical 
dimensions shall be shown to the nearest inch. 

c. A complete maintenance and operations manual shall be prepared by the contractor and three 
(3) copies of the manual shall be turned over to the Architect for final inspection. The manuals 

shall consist of three-ring binders containing: 

1) catalogs of all materials used,
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2) a complete parts list of all materials,
3) a written summary of all operations data including spring start-up and winterization 

techniques, controller programming, valve cleaning, irrigation adjustments, backflow 
preventer operation, and any other information required to operate and maintain system;

4) two (2) local distributors.

2.Controller Charts:

a. As-built drawings shall be approved by the Architect before charts are prepared. The chart 
shall be a reduction of the actual as-built drawing prepared by the consultant.

b. Provide one controller chart per controller. Controller chart shall fit in behind controller door.
c. Chart shall be a bond copy print with a different pastel transparent color to show each 

separate zone. Verify that the zone number as shown on the Controller Chart matches the 
number on the actual control valve identification tag.

d. When completed and approved, hermetically seal (laminate) the chart between two pieces of 
plastic.

e. The charts shall be completed before the project can be considered Physically Complete.

3.The contractor shall provide the owner with the necessary keys and/or other tools necessary to 
operate/drain/activate the system and spend sufficient time with the owner to ensure that the system 

operation/maintenance/winterizing can continue after departure of the contractor. 

G. Functional Test:

1.Functional test of the control system shall be performed, and demonstrate that all parts of the 
control system function as specified or intended. The functional test for each new system shall consist of 

not less than 30 days of continuous, satisfactory operation.
2.Any materials determined to be faulty as part of the installation shall be replaced or corrected by the 

Contractor at his expense, in a manner respective to the plans, details, and other sections of this specification. In the event 
of a system failure due to faulty installation or workmanship, the 30-day period will be repeated until testing is complete.

3.22 GUARANTEE

A. Contractor shall submit a written guarantee, in approved form, stating that all work showing defects in materials or 
workmanship will be repaired to replaced at no cost to the engineer for a period of one (1) 

year from date of Substantial Completion.

3.23 SAMPLE SYSTEM LAYOUT

1. Contractor to design and prepare system shop drawings and submittals for A/E review.

END OF SECTION 32 84 00
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SECTION 329200 - TURF AND GRASSES

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 
and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Seeding.
2. Sprigging.

B. Related Work:
1. Examine the Contract Documents for requirements that affect and or are related to the 

work of this section.
1. 328400 Sports Field Irrigation
2. 321801 Natural Grass Playing Field System 
3. 312000 Earth Moving

1.3 DEFINITIONS

A. Finish Grade: Elevation of finished surface of planting soil.

B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a 
pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 
molluscicides. They also include substances or mixtures intended for use as a plant regulator, 
defoliant, or desiccant.

C. Pests: Living organisms that occur where they are not desired or that cause damage to plants, 
animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, 
moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.

D. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified with 
soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth. 

E. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top 
surface of a fill or backfill before planting soil is placed.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For landscape Installer.

B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, stating 
the botanical and common name, percentage by weight of each species and variety, and percentage 
of purity, germination, and weed seed. Include the year of production and date of packaging.
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C. Certification of Grass Sprigs: From sprig vendor for each grass-seed monostand or mixture, stating 
the botanical and common name, percentage by weight of each species and variety, and percentage 
of purity, germination, and weed seed. Include the year of production and date of packaging.

D. Product Certificates: For fertilizers, from manufacturer.

E. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to 
Project.

1.5 CLOSEOUT SUBMITTALS

A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of turf 
during a calendar year. Submit before expiration of required maintenance periods.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful sports 
field establishment.

1. Professional Membership: Installer shall be a member in good standing of either the National 
Association of Landscape Professionals or AmericanHort.

2. Experience: Three years’ experience in turf installation in addition to requirements in 
Section 014000 "Quality Requirements."

3. Installer's Field Supervision: Require Installer to maintain an experienced full-time 
supervisor on Project site when work is in progress.

4. Personnel Certifications: Installer's field supervisor shall have certification in one of the 
following categories from the National Association of Landscape Professionals:

a. Landscape Industry Certified Technician - Exterior.
b. Landscape Industry Certified Lawn Care Manager.
c. Landscape Industry Certified Lawn Care Technician.

5. Pesticide Applicator: State licensed, commercial.

A. Soil-Testing Laboratory Qualifications:  An independent laboratory or university laboratory, 
recognized by the State Department of Agriculture, with the experience and capability to conduct the 
testing indicated and that specializes in types of tests to be performed.

B. Soil Analysis:  For each unamended soil type, furnish soil analysis and a written report by a qualified 
soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, and clay content; 
cation exchange capacity; deleterious material; pH; and mineral and plant-nutrient content of the soil.

1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
2. The soil-testing laboratory shall oversee soil sampling, with depth, location, and number of 

samples to be taken per instructions from Landscape Architect.  A minimum of three 
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representative samples shall be taken from varied locations for each soil to be used or 
amended for planting purposes.

3. Report suitability of tested soil for turf growth.
a. Based on the test results, state recommendations for soil treatments and soil amendments to 

be incorporated.  State recommendations in weight per 1000 sq. ft. or volume per cu. yd. for 
nitrogen, phosphorus, and potash nutrients and soil amendments to be added to produce 
satisfactory planting soil suitable for healthy, viable plants.

b.Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, 
barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such problem materials 
are present, provide additional recommendations for corrective action.

C. Pre-installation Conference:  To Be Announced

1.7 DELIVERY, STORAGE, AND HANDLING

A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened containers 
showing weight, certified analysis, name and address of manufacturer, and indication of compliance 
with state and Federal laws, as applicable.

B. Bulk Materials:

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on 
existing turf areas or plants.

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials; 
discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties, water 
conveyance systems, or walkways.

3. Accompany each delivery of bulk materials with appropriate certificates.

1.8 FIELD CONDITIONS

A. Planting Restrictions: Plant during one of the following periods. Coordinate planting periods with 
initial maintenance periods to provide required maintenance from date of planting. 
1. Timing: From March, when danger of a heavy freeze is past, until August. 

B. Weather Limitations: Proceed with planting only when existing and forecasted weather conditions 
permit planting to be performed when beneficial and optimum results may be obtained. Apply 
products during favorable weather conditions according to manufacturer's written instructions.

PART 2 - PRODUCTS

2.1 SEED

A. TEMPORARY STABILIZATION SEED
1. Grass Seed:  Mix no. 5 (annual ryegrass) in accordance with detail de-esc-3.4.3, sheet 1 of 4 

within the Delaware Erosion and Sediment Control Handbook.
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2. Seed Species:  Annual Ryegrass. Seed of grass species as follows, with not less than 95 
percent germination, not less than 85 percent pure seed, and not more than 0.5 percent weed 
seed:
a. All areas:  Annual Ryegrass (Lolium temulentum).
b. Apply at 125#/acre.
c. Planting depth, 0.5 inches.

B. PERMANENT GRASS SEED
1. Apply mix No. 7 in accordance with DE-ESC-3.4.3, sheet 2 of 4 within the Delaware 

Erosion and Sediment Control Handbook.
a. All non-playing field, grassed areas within the limits of disturbance as indicated on the 

plans: Mix No. 7
b. Apply at 150 #/acre.

2.2 SPRIGS

A. Sod Sprigs: Healthy living stems, rhizomes, or stolons with a minimum of two nodes and attached 
roots free of soil, of the following turfgrass species:

1. Install Turfgrass Species, Warm-Season Grass: Tahoma 31 Bermudagrass 
a. All playing field grassed areas as indicated on the plans.

2.3 FERTILIZERS

A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of  4 percent nitrogen and  20 
percent phosphoric acid.

B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available 
phosphoric acid.

C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of 
fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 
formaldehyde, phosphorous, and potassium.

D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble 
nitrogen, phosphorus, and potassium in the following composition:

1. Composition:  20 percent nitrogen, 10 percent phosphorous, and 10 percent potassium, by 
weight.

2. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil 
reports from a qualified soil-testing laboratory.

3. For lawns, provide fertilizer with not less than 4% phosphoric acid and not less than 2% 
potassium and the percentage of nitrogen required to provide not less than 1 lb. of actual 
nitrogen per 1000 sq. ft. of lawn area. Provide nitrogen in a form that will be available to the 
lawn during the initial period of growth.
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2.4 PLANTING SOILS

A.  TOPSOIL

1. Topsoil from on-site sources shall be screened, tested and amended to have an acidity range of 
pH 5.0 to 7.0 and shall contain not less than 5% organic matter as determined by the "Walkley-
Black Method" (Colorimetric version). Sufficient limestone shall be added to topsoil used to 
bring it to a range of pH 6.0 to pH 6.5.  On-site topsoil reuse requires that an on-site mechanical 
screening plant be set up and screening operations monitored by site engineer and/or 
geotechnical engineer.  Screened topsoil should then be subject to a mechanical analysis and pH 
testing. It shall be without admixture of subsoil or slag and shall be free of stones, lumps, plants 
or their roots, sticks and extraneous matter, and shall not be moved, placed or used while in a 
frozen or muddy condition. Surface rock picking shall not be a suitable method of screening.

2. Topsoil from off-site sources shall have an acidity range of pH 5.0 to 7.0 and shall contain not 
less than 5% organic matter as determined by the "Walkley-Black Method" (Colorimetric 
version). Sufficient limestone shall be added to topsoil used to bring it to a range of pH 6.0 to pH 
6.5.

3. Soil sample tests will be ordered by the Contractor and supplied to the Landscape Architect and 
shall be made by a state or commercial laboratory using methods approved by the Associates of 
Official Agricultural chemists or the State Agricultural Experiment Station.

4. Such analysis will be paid for by the Contractor.  Moving and placing of topsoil may be made 
after approval of the analysis by the Landscape Architect.

5. If approved, natural topsoil not having the hydrogen-ion value specified above may be amended 
by the contractor, at his own expense, to bring it within the specified limits.  Topsoil shall meet 
the following mechanical analysis

Passing % Retained %

1" Screen      100%    0%
1/2" Screen  97-100%  0-3%
No. 100 Mesh Sieve  60-40% 40-60%

6. There shall be a minimum of 6” of topsoil spread for sprig installation on playing field areas and 
a minimum of 4” of topsoil spread for all grassed areas adjacent to the playing field surface 
areas.

2.5 MULCHES

A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, 
rye, oats, or barley.

B. Hardwood Bark Mulch (Shredded).
1. Shredded Hardwood Bark Mulch made of various hardwoods, mostly Oak, is ground 

(hammer milled) through a screen to provide a shredded, fibrous material. This is coarse 
mulch with large pieces down to fines. The pH shall range between 6 and 7. 

C. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; 
moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble 
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salt content 2-5 percent; not exceeding 0.5 percent inert contaminants and free of substances toxic to 
plantings; and as follows:

1. Organic Matter Content  50-60 percent of dry weight.

D. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry 
application; nontoxic and free of plant-growth or germination inhibitors.

2.6 PESTICIDES

A. General:  Pesticide, registered and approved by EPA, acceptable to authorities having jurisdiction, 
and of type recommended by manufacturer for each specific problem and as required for Project 
conditions and application. Do not use restricted pesticides unless authorized in writing by 
authorities having jurisdiction.

B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or 
growth of weeds within planted areas at the soil level directly below the mulch layer.

C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that 
has already germinated.

2.7 EROSION-CONTROL MATERIALS

A. Erosion-Control Blankets:  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a 
photodegradable plastic mesh.  Include manufacturer's recommended steel wire staples.

B. Erosion-Control Fiber Mesh:  Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. 
yd. with 50 to 65 percent open area.  Include manufacturer's recommended steel wire staples,

C. Erosion-Control Mats:  Cellular, non-biodegradable slope-stabilization mats designed to isolate and 
contain small areas of soil over steeply sloped surface,.  Include manufacturer's recommended 
anchorage system for slope conditions.

2.8 Soil Amendments: 
1. Soil amendments are not to be made without review and authorization by the Landscape 

Architect. 
2. Lime: Natural limestone containing not less than 85% of total carbonates, ground so that not 

less than 90% passes a 10-mesh sieve and not less than 50% passes a 100-mesh sieve. 
3. Herbicide: Apply a pre-emergent herbicide to the installed topsoil. Apply a post-emergent 

herbicide when weed infestation exceeds 5% of any planted grass area. Reapply post-
emergent herbicide application until weeds are eradicated. 
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas to be planted for compliance with requirements and other conditions affecting 
performance.

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete 
slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, 
turpentine, tar, roofing compound, or acid has been deposited in soil within a planting area.

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil 

moisture until the moisture content reaches acceptable levels to attain the required results.
4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, 
remove the soil and contamination as directed by Architect and replace with new planting soil.

3.2 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings 
from damage caused by planting operations.

1. Protect adjacent and adjoining areas from hydroseeding and hydro mulching overspray.
2. Protect grade stakes set by others until directed to remove them.

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-
bearing water runoff or airborne dust to adjacent properties and walkways.

3.3 TURF AREA PREPARATION

A. Limit turf subgrade preparation to areas to be planted.

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches.  Remove stones 
larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and 
legally dispose of them off Owner's property.
1. Thoroughly blend planting soil off-site before spreading.

a. Delay mixing fertilizer with planting soil if planting will not proceed within a few 
days.

b. Mix lime with dry soil before mixing fertilizer.
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2. Spread planting soil to a depth of 6 inches but not less than required to meet finish grades 
after light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, 
muddy, or excessively wet.

a. Spread approximately 1/2 the thickness of planting soil over loosened subgrade.  Mix 
thoroughly into top 4 inches of subgrade.  Spread remainder of planting soil.

C. Unchanged Subgrades:  If turf is to be planted in areas unaltered or undisturbed by excavating, 
grading, or surface-soil stripping operations, prepare surface soil as follows:

1. Remove existing grass, vegetation, and turf.  Do not mix into surface soil.
2. Loosen surface soil to a depth of at least  6 inches.  Apply soil amendments and fertilizers 

according to planting soil mix proportions and mix thoroughly into top 4 inches of soil.  Till soil 
to a homogeneous mixture of fine texture.

3. Remove stones larger than 1 inch in any dimension and sticks, roots, trash, and other extraneous 
matter.

4. Legally dispose of waste material, including grass, vegetation, and turf, off Owner's property.

D. Playing Field Subgrade and Finish grade:

5. Per Section 321801 – Natural Grass Playing Field System

3.4 SEEDING (Non-Playing Field Areas)

A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity 
exceeds 5 mph. Evenly distribute seed by sowing equal quantities in two directions at right angles to 
each other.

1. Do not use wet seed or seed that is moldy or otherwise damaged.
2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting saucer.

B. Sow seed at a total rate of as noted on plans.

C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.

D. Protect seeded areas with slopes exceeding 1:4 with erosion-control blankets and 1:6 with erosion-
control fiber mesh installed and stapled according to manufacturer's written instructions.

E. Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch.  Spread uniformly at 
a minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches in loose thickness over 
seeded areas.  Spread by hand, blower, or other suitable equipment.

F. Protect seeded areas from hot, dry weather or drying winds as needed by applying peat mulch 
within 24 hours after completing seeding operations.  Soak areas, scatter mulch uniformly to a 
thickness of 3/16 inch, and roll surface smooth.
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3.5 SPRIGGING (Playing Field Areas)

A. Plant freshly shredded sod sprigs in furrows 1-1/2 to 2 inches deep. Place individual sprigs with 
roots and portions of stem in moistened soil, 6 inches apart in rows 12 inches apart, and fill furrows 
without covering growing tips. Lightly roll and firm soil around sprigs after planting.

B. Broadcast sprigs uniformly over prepared surface at a rate of 10 cu. ft./1000 sq. ft. and mechanically 
force sprigs into lightly moistened soil.

1. Spread a 1/4-inch- (6-mm-) thick layer of planting soil on sprigs.
2. Lightly roll and firm soil around sprigs after planting.
3. Water sprigs immediately after planting and keep moist by frequent watering until well 

rooted.

3.6 TURF MAINTENANCE

A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, 
replanting, and performing other operations as required to establish healthy, viable turf. Roll, 
regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf. Provide 
materials and installation the same as those used in the original installation.

1. Fill in as necessary soil subsidence that may occur because of settling or other processes. 
2. In areas where mulch has been disturbed by wind or maintenance operations, add new mulch 

and anchor as required to prevent displacement.
3. Apply treatments as required to keep turf and soil free of pests and pathogens or disease. Use 

integrated pest management practices whenever possible to minimize the use of pesticides 
and reduce hazards.

B. Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to convey 
water from sources and to keep turf uniformly moist to a depth of 4 inches (100 mm).

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or mulch. 
Lay out temporary watering system to avoid walking over muddy or newly planted areas.

2. Water turf with fine spray at a minimum rate of 1 inch per week unless rainfall precipitation 
is adequate.

C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified height 
without cutting more than one-third of grass height. Remove no more than one-third of grass-leaf 
growth in initial or subsequent mowings. Do not delay mowing until grass blades bend over and 
become matted. Do not mow when grass is wet. Schedule initial and subsequent mowings to 
maintain the following grass height:
1. Mow bermudagrass to a height of 1/2 to 1 inch.
2. Mow annual ryegrass to a height of 1-1/2 to 2 inches.

3.7 SATISFACTORY TURF

A. Turf installations shall meet the following criteria as determined by Architect:
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1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand of 
grass has been established, free of weeds and surface irregularities, with coverage exceeding 
90 percent over any 10 sq. ft. and bare spots not exceeding 2 by 2 inches.

2. Satisfactory Sprigged Turf: At end of maintenance period, the required number of sprigs has 
been established as well-rooted, viable plants, and areas between sprigs are free of weeds and 
other undesirable vegetation.

B. Use specified materials to reestablish turf that does not comply with requirements, and continue 
maintenance until turf is satisfactory.

3.8 PESTICIDE APPLICATION

A. Apply pesticides and other chemical products and biological control agents according to 
requirements of authorities having jurisdiction and manufacturer's written recommendations. 
Coordinate applications with Owner's operations and others in proximity to the Work. Notify Owner 
before each application is performed.

B. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat already-
germinated weeds and according to manufacturer's written recommendations.

3.9 CLEANUP AND PROTECTION

A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of vehicles 
before leaving site to avoid tracking soil onto roads, walks, or other paved areas.

B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris, 
and legally dispose of them off Owner's property.

C. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas 
from traffic. Maintain fencing and barricades throughout initial maintenance period and remove 
after plantings are established.

D. Remove nondegradable erosion-control measures after grass establishment period.

3.10 MAINTENANCE SERVICE

A. Turf Maintenance Service: Provide full maintenance by skilled employees of landscape Installer. 
Maintain as required in "Turf Maintenance" Article. Begin maintenance immediately after each area 
is planted and continue until acceptable turf is established, but for not less than the following 
periods:

1. Seeded Turf: 90 days from date of Substantial Completion.

a. When initial maintenance period has not elapsed before end of planting season, or if 
turf is not fully established, continue maintenance during next planting season.

2. Sprigged Turf: 30 days from date of planting completion.

END OF SECTION 329200
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SECTION 32 93 00 - PLANTS 

PART 1    - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary conditions 
and Division 1 Specification Sections, apply to this Section. Execute the work of this Specification in 
accordance with applicable portions of:

1. Division 1 - General Requirements

1.2 SUMMARY

A. Section Includes:

1. Plants.
2. Planting soils.
3. Tree stabilization.

B. Related Sections:

1. Division 31 Section "Site Clearing" for protection of existing trees and plantings, topsoil 
stripping and stockpiling, and site clearing.

2. Division 32 Section "Turf and Grasses" for turf (lawn), sprigging (ball field), hydro-
seeding, and erosion-control materials.

1.3 DEFINITIONS

A. Backfill: The earth used to replace or the act of replacing earth in an excavation.

B Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were grown, 
with ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant 
required; wrapped with burlap, tied, rigidly supported, and drum laced with twine with the root flare 
visible at the surface of the ball as recommended by ANSI Z60.1.

C. Balled and Potted Stock: Plants dug with firm, natural balls of earth in which they are grown and placed, 
unbroken, in a container. Ball size is not less than diameter and depth recommended by ANSI Z60.1 for 
type and size of plant required.

D. Bare-Root Stock: Plants with a well-branched, fibrous-root system developed by transplanting or root 
pruning, with soil or growing medium removed, and with not less than minimum root spread according 
to ANSI Z60.1 for type and size of plant required.

E. Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container, with a well-
established root system reaching sides of container and maintaining a firm ball when removed from 
container. Container shall be rigid enough to hold ball shape and protect root mass during shipping and 
be sized according to ANSI Z60.1 for type and size of plant required.

F. Duff Layer: The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and 
detritus.

G. Fabric Bag-Grown Stock: Healthy, vigorous, well-rooted plants established and grown in-ground in a 
porous fabric bag with well-established root system reaching sides of fabric bag. Fabric bag size is not 
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less than diameter, depth, and volume required by ANSI Z60.1 for type and size of plant.

H. Finish Grade: Elevation of finished surface of planting soil.

I. Manufactured Topsoil: Soil produced off-site by homogeneously blending mineral soils or sand with 
stabilized organic soil amendments to produce topsoil or planting soil.

J. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest. This 
includes insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides. It also includes 
substances or mixtures intended for use as a plant regulator, defoliant, or desiccant.

K. Pests: Living organisms that occur where they are not desired, or that cause damage to plants, animals, or 
people. These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and 
mice), unwanted plants (weeds), fungi, bacteria, and viruses.

L. Planting Area:  Areas to be planted.

M. Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-place  surface  soil;  
imported topsoil; or manufactured topsoil that is modified with soil amendments and perhaps fertilizers to 
produce a soil mixture best for plant growth.

N. Plant; Plants; Plant Material: These terms refer to vegetation in general, including trees, shrubs, vines, 
ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.

O. Root Flare: Also called "trunk flare." The area at the base of the plant's stem or trunk where the stem or 
trunk broadens to form roots; the area of transition between the root system and the stem or trunk.

P. Stem Girdling Roots: Roots that encircle the stems (trunks) of trees below the soil surface.

Q. Subgrade: Surface or elevation of subsoil remaining after excavation is complete, or the top surface of a 
fill or backfill before planting soil is placed.

R. Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and 
soil organisms.

S. Surface Soil: Soil that is present at the top layer of the existing soil profile at the Project site. In 
undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, 
the surface soil can be subsoil.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product indicated, including soils.

1. Plant Materials: Include quantities, sizes, quality, and sources for plant materials.
2. Pesticides and Herbicides: Include product label and manufacturer’s application instruction 

specific to the Project.
3. Plant Photographs: Include color photographs in either digital or 3- by 5-inch (76- by 127-mm) 

print format of each required species and size of plant material as it will be furnished to the 
Project. Take photographs from an angle depicting true size and condition of the typical plant to 
be furnished. Include a scale rod or other measuring device in each photograph. For species 
where more than 10 plants are required, include a minimum of three photographs showing the 
average plant, the best quality plant, and the worst quality plant to be furnished. Identify each 
photograph with the full scientific name of the plant, plant size, and name of the growing nursery.

B. Samples for Verification: For each of the following:
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1. Trees and Shrubs: Contact Landscape Architect for review of plant material, based on 
information  received above in product data. The Landscape Architect reserves the right to inspect 
trees and shrubs either at place of growth or at site before planting, for compliance with requirements 
for name, variety, size and quality. Provide trees and shrubs grown in a recognized nursery in 
accordance with good horticultural  practice. Provide healthy, vigorous stock grown under climatic 
conditions similar to conditions in the locality of the project and free of disease, insects, eggs, larvae, 
and defects such as knots, sunscald, injuries, abrasions or disfigurement. Provide trees and shrubs of 
the sizes shown as specified. Trees and shrubs of larger size  may be used, if acceptable to Landscape 
Architect, and if sizes of roots or balls are increased proportionately.

2. Mulch: one quart volume of each organic mulch required, in sealed plastic bags labeled with 
composition of materials by percentage of weight and source of mulch. Each Sample shall by 
typical of the lot of material to be furnished; provide an accurate representation of color, texture, 
and organic makeup.

3. Filter Fabric: 12 x12” sample, with manufacturer specifications.

1.5 INFORMATIONAL SUBMITTALS

A. Qualifications: The Landscape Work shall be done by a single firm specializing in landscaping work. Include 
list of similar projects completed, demonstration Installer’s capabilities and experience. Include project 
names, addresses, and year completed, and include names and addresses of owners’ contact persons.

B. Product Certificates: For each type of manufactured product, from manufacturer, and complying with the 
following:

1. General: Ship landscape materials with certificates of inspection as required by governmental 
authorities.  Comply with governing regulation applicable to landscape materials.

2. Manufacturer’s certified analysis of standard products.
3. Analysis of other materials by a recognized laboratory made according to methods established by the 

Association of Official Analytical Chemists, where applicable.

C. Material Test Reports:
`

1. Certification: For information only, submit 2 copies of certificates of inspection as required by 
governmental authorities, and manufacturers or vendor's certified analysis for soil amendments and 
fertilizer materials. Submit other data substantiating that materials comply with specified 
requirements.

D. Maintenance Instructions: Maintenance Instructions: Submit two copies of typewritten instructions 
recommending procedures to be established by the Owner for the maintenance of landscape work for one full 
year. Submit prior to expiration of required maintenance period(s).

E. Provide two copies of warranty (See Item 1.11 for specific requirements).

F. Schedule of Work: For information only, submit 3 copies of tentative schedule to Owner and/or Owner's 
Agent along with Landscape Architect. Contractor shall keep all parties above apprised of any changes so that 
the Owner's Agent is aware of scheduled work at least 24 hours prior to said work being started.

1.6 QUALITY ASSURANCE

A. Installer Qualifications:

1. Provide Professional Memberships.
2. Provide number of years’ experience in Landscape Installation in addition to requirements in Divi
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sion 01 Section “Quality Requirements”
3. Provide Field Supervision Installers experience. Note full-time Supervisor to be on Project Site at all 

times when landscape installation is in progress.
4. Pesticide Applicator: Licensed

B. Provide Soil-Testing Laboratory Name and Qualifications.

C. Soil Analysis: For each un-amended soil type, furnish soil analysis and a written report by a qualified soil 
testing laboratory stating percentages of organic matter, gradation of sand, silt, and clay content; cation 
exchange capacity, deleterious material, pH, and mineral and plant nutrient content of the soil.

1. Testing methods and written recommendations shall comply with USDA's Handbook No. 60.
2. The soil-testing laboratory shall oversee soil sampling; with depth, location, and number of 

samples to be taken per instructions from Landscape Architect. A minimum of three
representative samples shall be taken from varied locations for each soil to be used or amended 
for planting purposes.

3. Report suitability of tested soil for plant growth.
a. Based upon the test results, state recommendations for soil treatments and soil 

amendments to be incorporated. State recommendations in weight per 1000 sq ft or 
volume per cu. yd. for nitrogen, phosphorus, and potash nutrients and soil amendments to 
be added to produce satisfactory planting soil suitable for healthy, viable plants.

b. Report presence of problem salts, minerals, or heavy metals, including aluminum, arsenic, 
barium, cadmium, chromium, cobalt, lead, lithium, and vanadium. If such problem 
materials are present, provide additional recommendations for corrective action.

D. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable 
requirements in ANSI Z60.1. Do not make substitutions: If specified landscape material is not obtainable, 
submit to Landscape Architect proof of non-availability and proposal for use of equivalent material. When 
authorized, adjustment of contract amount will be made.

E. Plant Material Observation: Landscape Architect may observe plant material either at place of growth or at 
site before planting for compliance with requirements for genus, species, variety, cultivar, size, and 
quality. Landscape Architect retains right to observe trees and shrubs further for size and condition of balls 
and root systems, pests, disease symptoms, injuries, and latent defects and to reject unsatisfactory or 
defective material at any time during progress of work. Remove rejected trees or shrubs immediately from 
Project site.

1. Notify Landscape Architect of sources of planting materials 14 days in advance of delivery to site.

F Hardscape Materials:  Materials and methods of construction shall comply with American Society
for Testing and Materials (ASTM). Installation shall be performed by skilled workmen with a satisfactory 
record of performance on completed projects of comparable size and quality. Do not change source of 
Hardscape Materials during the course of the work.

1.7 PRODUCT DELIVERY, STORAGE AND HANDLING

A. Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified 
analysis, name and address of manufacturer, and indication of conformance with state and federal laws if 
applicable. Protect materials from deterioration during delivery, and while stored at the site.
Materials shall be checked to ensure that no damages occurred during shipping or handling. Materials shall 
be stored in such a manner to ensure proper ventilation and drainage and to protect against damage, 
weather, vandalism and theft.

B. Bulk Materials:
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1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, or on 
existing turf areas or plants.

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, 
discharge of soil- bearing water runoff, and airborne dust reaching adjacent properties, water 
conveyance systems, or walkways.

3. Accompany each delivery of bulk fertilizers, and soil amendments with appropriate certificates.

C. Plant Materials:

1. Do not prune trees and shrubs before delivery. Protect bark, branches, and root systems from sun 
scald, drying, wind burn, sweating, whipping, and other handling and tying damage. Do not bend 
or bind-tie  trees or shrubs in such a manner as to destroy their natural shape. Provide protective 
covering of plants during shipping and delivery. Do not drop plants during delivery and handling.

2. Label at least one tree and one shrub of each variety with a securely attached waterproof tag bearing 
legible designation of botanical and common name.

3. Do not remove container grown stock from containers until planting time.
4. Handle planting stock by root ball.

5. Deliver plants after preparations for planting have been completed, and install immediately. If 
planting is delayed more than six (6) hours after delivery, set plants and trees in their appropriate 
conditions, protect from weather and mechanical damage, and keep roots moist.

a. Set balled stock on ground and cover ball with soil, peat moss, or other acceptable material.
b. Do not remove container-grown stock from containers before time of planting.
c. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray. 

Water as often as necessary, to maintain root systems in a moist, but not overly-wet 
condition.

1.8 PROJECT  CONDITIONS

A. Field Measurements: Installer must verify actual grade elevations, service and utility locations, irrigation 
system components, and dimensions of plantings and construction contiguous with new plantings by 
field measurements before proceeding with planting work. Installer must observe the conditions under 
which work is to be performed, and notify the Landscape Architect of unsatisfactory conditions. Do not 
proceed with the work until unsatisfactory conditions have been corrected in a manner acceptable to 
Installer.

B. Interruption of Existing Services or Utilities: Do not interrupt services or utilities to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary services or utilities according to requirements indicated:

1. Notify the Landscape Architect/ Construction Manager and or Owner no fewer seven days in 
advance of proposed interruption of each service or utility.

2. Do not proceed with interruption of services or utilities without Construction Managers and or 
Owner’s written permission.

C. Planting Restrictions: Proceed with and complete the landscape work as rapidly as portions of the site 
become available, working within the seasonal limitations for each kind of landscape work required. 
Coordinate planting periods with maintenance periods to provide required maintenance from date of 
Substantial Completion.
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D. Excavation: When conditions detrimental to plant growth are encountered, such as rubble fill, adverse 
drainage conditions, or obstructions, notify Landscape Architect before planting.

E. Planting Schedule: Prepare a proposed planting schedule. Schedule the dates for each type of landscape 
work during normal seasons for such work in the area of the site. Correlate with specified maintenance 
periods to provide maintenance until acceptance by the Owner. Once accepted, revise dates only as 
approved in writing, after documentation of reasons for delays.

F. Coordination with Lawns: Plant trees and shrubs after final grades are established and prior to planting of 
lawns, unless otherwise acceptable to the Landscape Architect. If planting of trees and shrubs occurs after 
lawn work, protect lawn areas and promptly repair damage to lawns resulting from planting operations.

G. Protect existing trees, shrubs and other hardscape elements against damage including trespassing, and erosion.

H. Protect all existing plant material in the area of this contract, whether inside or outside the contract limit line, 
against any damage, which in the opinion of the Landscape Architect will cause death or major retardation. 
Such material shall be replaced with same size and species by the Contractor at no additional cost should 
such damage occur.

I. Inspection of work will be made at the conclusion of work (at acceptance of the project). Submit written 
notice requesting final inspection at least 10 days prior to anticipated date.

1.9 WARRANTY

A. Special Warranty: Installer agrees to repair or replace plantings and accessories that fail in materials, 
workmanship,  or growth within specified warranty period.

1. Failures include, but are not limited to the following:

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of 
adequate maintenance, or neglect by Owner, or incidents that are beyond contractor’s 
control.

b. Structural failures including plantings, falling or blowing over.
c. Structural failures of tree stabilization structures, or stone energy dissipaters

2. Warranty periods will begin from the Date of installation completion (as determined by the 
Landscape Architect for a period of 12 months (one year).

3. Include the following remedial actions as a minimum.

a. Immediately remove dead plants and replace unless required to plant in the succeeding 
planting season.

b. Replace plants that are more than 25 percent dead or in an unhealthy condition at end of 
warranty period.

c. A limit of one replacement for each plant will be required except for losses or 
replacements due to failure to comply with requirements.

d. Provide extended warranty for a period equal to the original warranty period, for 
replaced plant material.

1.10 MAINTENANCE

A. All planted trees, shrubs, groundcovers and annual flowers, shall be maintained until final acceptance of the 
completed contract. This shall be not less than 60 days. Maintenance shall include watering, cultivating, 
control of insects, fungus, and other horticultural operations necessary for the proper growth of all plants.
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PART 2 - PRODUCTS

2.1 PLANT MATERIAL

A. General: Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, shearing, and 
other features indicated in Plant Schedule or Plant Legend shown on Drawings L-101. and complying 
with ANSI Z60.1; and with healthy root systems developed by transplanting or root pruning. Provide 
well-shaped, fully branched, healthy, vigorous stock, densely foliated when in leaf and free of disease, 
pests, eggs, larvae, and defects such as knots, sun scald, injuries, abrasions, and disfigurement.

1. Trees with damaged, crooked, or multiple leaders (unless otherwise indicated); tight vertical 
branches where bark is squeezed between two branches or between branch and trunk ("included 
bark"); crossing trunks; or with stem girdling roots will be rejected.

2. Collected Stock: Do not use plants harvested from the wild, from native stands, from an 
established landscape planting, or not grown in a nursery unless otherwise indicated.

B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 "Standard for 
Nursery Stock" for types and form of plants required.  Plants of a larger size may be used if acceptable to 
Landscape Architect, with a proportionate increase in size of roots or balls. Provide plant materials true to 
name and variety established by the American Joint Committee on Horticultural Nomenclature 
"Standardized Plant Names," Second Edition, 1942.

C. Deciduous Trees: Provide trees of height and caliper listed or shown and with branching configuration 
recommended by ANSI Z60.1 for type and species required. Provide single stem trees except where special 
forms are shown or listed.

1. Provide balled and burlapped (B&B) deciduous trees.
2. Container grown deciduous trees will be acceptable in lieu of balled and burlapped deciduous trees 

subject to specified limitations of ANSI Z60.1 for container stock.

D. Deciduous Shrubs: Provide shrubs of the height shown or listed and with not less than the minimum 
number of canes required by ANSI 260.1 for the type and height of shrub required.

1. Provide balled and burlapped (B&B), bare root (B.R.) or container deciduous shrubs as specified in 
plant list.

2. Container grown deciduous shrubs will be acceptable in lieu of balled and burlapped deciduous 
shrubs subject to the specified limitations for container grown stock.

E. Coniferous and Broadleaved Evergreens: Provide evergreens of the sizes shown or listed. Dimensions 
indicate minimum spread for spreading and semi-spreading type evergreens and height for other types, 
such as globe, dwarf cone, pyramidal, broad upright and columnar. Provide normal quality evergreens 
with well-balanced from complying with requirements for other size relationships to the primary 
dimension shown.

1. Provide balled and burlapped (B&B) or container grown evergreens as specified.
2. Container grown evergreens will be acceptable in lieu of balled and burlapped evergreens subject to 

the specified limitations for container grown stock.

F. Labeling: label at least one plant of each variety, size, and caliper with a securely attached, waterproof tag 
bearing legible designation of common name and full scientific name, including genus and species. Include 
nomenclature  for hybrid, variety, or cultivar, if applicable for the plant as shown on Drawings.
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G. If formal arrangements or consecutive order of plants is shown on plans, select stock for uniform height 
and spread, and number the labels to assure symmetry in planting.

H. Annuals and Biennials – Optional for Client determination. Provide healthy, disease-free plants, with well- 
established root systems reaching to sides of the container to maintain a firm ball, but not with excessive 
root growth encircling the container. Provide only plants that are acclimated to outdoor conditions before 
delivery.

2. 2 INORGANIC SOIL AMENDMENTS

A. Ground Limestone: (To be incorporated into soil if soil pH value test shows low level of soil Ph which needs 
to be raised.). ASTM C 602, natural limestone containing not less than 85% of total carbonates, ground so that 
not less 90% passes a 10 mesh sieve and not less than 30% passes a 100 mesh sieve.  Apply at the rate 
adequate to bring pH range  up to 6.0 to 6.5.

B. Sulfur: Granular, biodegradable, and containing a minimum of 90 percent sulfur, with a minimum  of 99 
percent passing through No.6 sieve and a maximum of 10 percent passing through no. 40 sieve.

C. Iron Sulphate: Granulated ferrous sulfate containing a minimum of 20 percent and 10 percent sulfur. (To be 
incorporated into soil if soil pH value test shows high level of soil pH which needs to be lowered.) Iron 
Sulphate shall be applied at the rate adequate to bring pH range down to 6.0 to 6.5 and as per "Cornell 
Recommendations for Commercial Turf Grass Management".

D. Aluminum Sulfate:  Commercial grade, unadulterated.

E. Perlite:  Horticultural perlite, soil amendment grade.

F. Agricultural gypsum: Minimum 90 percent calcium sulfate, finely ground with 90 percent passing through No. 
50 sieve.

G. Sand:  Clean , washed, natural or manufactured, and free of toxic materials.

H. Diatomaceous Earth: Calcined, 90 percent silica, with approximately 140 
percent water absorption capacity by weight.

I. Zeolites:  Mineral clinoptilolite with at least 60 percent water absorption by weight.

2.3 ORGANIC SOIL AMENDMENTS

A. Compost: Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 
35 to 55 percent by weight; 100 percent passing through 1/2 inch sieve; soluble salt content of 4 to 8 
decisiemens/m; not exceeding 0.5 percent inert contaminants and free of substances toxic to plantings; 
and as follows:

1. Organic Matter Content: 50 to 60 percent of dry weight

B. Peat Humus: FS Q-P-166 and with the texture and pH range OF 3.4 TO 4.8.

C. Muck Peat: Partially decomposed moss peat, native peat, or reed-sedge peat, finely divided or of 
granular texture, with a pH range of 6 to 7.5, and having a water-absorbing capacity of 1100 to 2000 
percent.

2.4 FERTILIZERS
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A. Bonemeal: Commercial, raw, or steamed, finely ground; 4% nitrogen and 20% phosphoric acid.

B. Superphosphate:  Commercial, phosphate mixture, Soluble; a minimum of 20% available phosphoric acid.

C. Commercial Fertilizer: Commercial-grade complete fertilizer of neutral character, consisting of fast and slow-
release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and 
potassium.

1. For All New Trees and Shrubs:

All trees and shrubs shall be fertilized with a controlled release 16-8-16 analysis fertilizer 
contained in a polyethylene perforated bag with micropore holes. The bag shall contain four (4) 
ounces minimum of water soluble fertilizer so as to be effective for eight (8) years.

The packets shall be placed equidistantly within the planting pit adjacent to the ball or root mass, but 
not in direct contact with roots. Placement depth shall be 6 to 8 inches. Packets shall not be cut, 
ripped or  damaged. If it becomes necessary to remove and replace dead or unhealthy plants, 
damaged or broken packets shall be replaced with new packets.

A "Certificate of Compliance" must accompany invoice showing quantity of material ordered, where 
material was supplied and shipped to, and its consigned route and specific job application.

2. For lawns, provide fertilizer with not less than 4% phosphoric acid and not less than 2% potassium 
and the percentage of nitrogen required to provide not less than 1 lb. of actual nitrogen per 1000 sq. 
ft. of lawn area. Provide nitrogen in a form that will be available to the lawn during the initial period 
of growth.

D. Organic Fertilizer and Soil Conditioner:  All trees and shrubs shall be treated with PHC Healthy Start which 
contains a blend of natural organic nutrients, proteins, sugars and other carbohydrates, humic acids, 
biostimulants and beneficial bacteria that enrich soil.

PHC Healthy Start is available from Plant Health Care, Inc., 440 William Pitt Way, Pittsburgh, 
Pennsylvania, 1- 800-421-9051. (Or approved equal)

2.5 PLANTING SOILS

A. TOPSOIL

Topsoil shall be from off-site sources. It shall be without admixture of subsoil or slag and shall be free of 
stones, lumps, plants or their roots, sticks and extraneous matter, and shall not be moved, placed or used 
while in a frozen or muddy condition.

Topsoil from off-site sources shall have an acidity range of pH 5.0 to 7.0 and shall contain not less than 5% 
organic matter as determined by the "Walkley-Black Method" (Colorimetric version). Sufficient limestone 
shall be added to topsoil used to bring it to a range of pH 6.0 to pH 6.5.

Soil sample tests will be ordered by the Landscape Contractor and shall be made by a state or commercial 
laboratory using methods approved by the Associates of Official Agricultural chemists or the State 
Agricultural Experiment Station.

Such analysis will be paid for by the Contractor. Moving and placing of topsoil may be made after 
approval of the  analysis by the Landscape Architect.

If approved, natural topsoil not having the hydrogen-ion value specified above may be amended by the con
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tractor, at  his own expense, to bring it within the specified limits. Topsoil shall meet the following mechanical 
analysis:

Passing % Retained %
1" Screen 100% 0%
1/2" Screen 97-100% 0-3%
No. 100 Mesh Sieve 60-40% 40-60%

There shall be a minimum of 4" of topsoil (after settlement) in all plant beds, pit plantings, 
ground cover areas, and lawns or as called for on the drawings whichever is greater. 12” for annual 
plant beds.

2.6 MULCHES

A. River Jack Mulch: Free from deleterious materials and suitable as a top dressing of trees and shrubs, 
consisting of the following:

1. Mulch: Shall be 1-3” Delaware river stone of varying size, shape, and color. 
2. Color:  No artificial, dyes or colorant will be allowed.
3. Depth: River Jack Mulch shall be a minimum depth of 4” throughout.

2.7 PESTICIDES

A. General: Pesticide registered and approved by EPA, acceptable to authorities having jurisdiction, and of 
type recommended by manufacturer for each specific problem and as required for Project conditions and 
application. Do not use restricted pesticides unless authorized in writing by authorities having jurisdiction.

B. Pre-Emergent Herbicide (Selective and Non-Selective): Effective for controlling the germination or 
growth of weeds within planted areas at the soil level directly below the mulch layer.

C. Post-Emergent Herbicide (Selective and Non-Selective): Effective for controlling weed growth that has 
already germinated.

2.8 TREE STABILIZATION MATERIALS

A. Stakes and Guys:

1. Upright and Guy Stakes: Rough-sawn, sound, new hardwood, treated softwood with specified wood 
pressure- preservative treatment, free of knots, holes, cross grain, and other defects, (2” by 2” by 5’-0” 
min), pointed at one end, 3 per tree. 

2. Wood Deadmen: NOT USED
3. Guys and Tie Wires: ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, twisted, 12 

gauge.
4. Guy Cables: Five-strand, galvanized-steel cable, with zinc-coated turnbuckles, a minimum of 6 inches 

long, with two 3/8 inch galvanized eyebolts.

2.9 MISCELLANEOUS LANDSCAPE MATERIALS

A. Anti-Desiccant: Emulsion type, film-forming agent similar to Dowax by Dow Chemical Co., or Wilt-Pruf by 
Nursery Specialty Products, Inc., designed to permit transpiration, but retard excessive loss of moisture from 
plants. Deliver in manufacturer's fully identified containers and mix in accordance with manufacturer's 
instructions. All plants shall be sprayed with an anti-desiccant once in late Fall (November) and once in late 
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Winter (February).

B. Wrapping: Tree-wrap tape not less than 4" wide, designed to prevent borer damage and winter freezing.

C. Filter Fabric: Filter weave 40/10 as manufactured by Nicolon/Mirafi Group. (Or approved equal). Filter 
weave 40/10 is available from Ragen Associates. 20 Larsen Rd., Iselin, NJ 08830, (732)602-9500 or 
(800)752-1010 outside NJ.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas to receive plants for compliance with requirements and conditions affecting 
installation and performance.

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, concrete 
slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint thinner, 
turpentine, tar, roofing compound, or acid has been deposited in soil within a planting area.

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions.
3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil moisture 

until the moisture content reaches acceptable levels to attain the required results.
4. Uniformly moisten excessively dry soil that is not workable and which is too dusty.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, 
remove the soil and contamination as directed by Landscape Architect and replace with new planting soil.

3.2 PREPARATION

A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing 
plants from damage caused by planting operations.

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-
bearing water runoff or airborne dust to adjacent properties and walkways.

C. Lay out individual tree and shrub locations and areas for multiple plantings. Stake locations, outline 
areas, adjust locations when requested, and obtain Landscape Architect's acceptance of layout before 
excavating or planting. Make minor adjustments as required.

D. Apply anti-desiccant to trees and shrubs using power spray to provide an adequate film over 
trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, handling, 
and transportation.
1. If deciduous trees or shrubs are moved in full leaf, spray with anti-desiccant at nursery before moving 

and again two weeks after planting.

E. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to protect from 
wind and other damage during digging, handling, and transportation.

3.3 PLANTING AREA ESTABLISHMENT

A. Rough grade will be left 4” below finished grade by others. Loosen subgrade of lawn areas to a minimum 
depth of 4”. Remove stones over 1” in any dimension and sticks, roots, rubbish and other extraneous matter 
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and legally dispose them off Owner’s property.  Limit preparation to areas, which will be planted promptly 
after preparation.

1. Spread topsoil to minimum depth required to meet lines, grades and elevations shown, after light 
rolling and natural settlement (4” after settlement). Place approximately 1/2 of total amount of topsoil 
required. Work into top of loosened subgrade to create a transition layer and then place remains of 
topsoil. Add specified soil amendments (as per Section 3.19-B of this specification) and mix thoroughly 
into the upper 4 inches of topsoil.

2. Where final grades are not indicated, finish grades shall be of uniform level or slope between points for 
which elevations are given or from such points to existing grades, except that tops and bottoms of banks 
shall be rounded. Subgrade elevations shall be understood to be the specified depth below finished grades.

3. Moisten prepared lawn areas before planting if soil is dry. Water thoroughly and allow surface moisture to 
dry before seeding.  Do not create a muddy soil condition.

4. Restore lawn areas to specified condition if eroded or otherwise disturbed after fine grading and prior to 
planting.

B. Finish Grading: Grade planting areas to a smooth, uniform surface plane with loose, uniformly fine 
texture. Roll and rake, remove ridges, and fill depressions to meet finish grades.

C. Before planting, obtain Landscape Architect's acceptance of finish grading; restore planting areas if eroded 
or otherwise disturbed after finish grading.

3.4 EXCAVATION FOR TREES AND SHRUBS

A. Planting Pits and Trenches: Excavate circular planting pits with sides sloping inward at a 45 degree angle.  
Excavations with vertical sides are not acceptable. Leave center bottom of excavation slightly raised at center 
to provide proper drainage. Ensure that root ball will sit on undisturbed base soil to prevent settling.  Loosen 
hard subsoil in bottom of excavation.

1. For balled and burlapped (B&B) trees and shrubs, make excavations at least the equivalent of two and a 
half times as wide as the ball radius and equal to the ball depth, plus the following allowance for setting of 
ball on a layer of compacted backfill: Allow for 6" setting layer of planting soil mixture.

2. Excavate at least 12 inches wider than root spread and deep enough to accommodate vertical roots for 
bare-root stock.

3. Do not excavate deeper than the depth of the root ball, measured from the root flare to the bottom of the root 
ball.

4. If area under the plant was initially dug too deep, add soil to raise it to the correct level and thoroughly 
tamp the added soil to prevent settling.

5. Maintain required angles of repose of adjacent material as show on the Drawings. Do not excavate 
subgrades of adjacent paving, structures, hardscapes, or other new or existing improvements.

6. Maintain supervision of excavations during working hours.
7. Keep excavations covered or otherwise protected after working hours, overnight and when unattended by 

contractor’s personnel.

B. Subsoil and topsoil removed from excavations MAY NOT be used as planting soil.

C. Obstructions: Notify Landscape Architect if unexpected rock or obstructions detrimental to trees or shrubs are 
encountered in excavations.

D. Drainage: Notify Landscape Architect if subsoil conditions evidence unexpected water seepage or retention in 
tree or shrub planting pits.

E. Fill excavations with water and allow to percolate away before positioning trees and shrubs.
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3.5 TREE, SHRUB, AND VINE PLANTING

A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1. If root flare is not 
visible, remove soil in a level manner from the root ball to where the tip-most root emerges from the trunk. 
After soil removal to expose the root flare, verify that the root ball still meets size requirements.

B. Remove stem girdling roots and kinked roots, Remove injured roots by cutting cleanly; do not break.

C. Set balled and burlapped stock plumb and in center of planting pit or trench with root flare 3 inches above 
adjacent  finished grade.

1. During the placement of backfill place "Unique Fertilizer Packets" as specified in section 2.4 C as 
follows:

Types of Plants No. of Packets

a. Trees:
Over 4 inch caliper 4
1 to 4 inch caliper 3
Over 6 feet high 4
3 to 6 feet high 3
15 to 36 inches high 2
Under 15 inches high 1

b. Shrubs:
Over 3 feet high 3

2 to 3 feet high 2
Under 2 feet high 1

The packets shall be placed equidistantly within the planting pit adjacent to the ball or root mass, but not 
in direct contact with roots. Placement depth shall be 6 to 8 inches. Packets shall not be cut, ripped or 
damaged. If it becomes necessary to remove and replace dead or unhealthy plants, damaged or broken 
packets shall be replaced with new packets.

2. When excavation is approximately 2/3 full, water thoroughly before placing remainder of backfill. Repeat 
watering until no more is absorbed. Water again after placing final layer of backfill. Remove collar ropes 
only.  Retain  burlap on balls.

D. Set bare root stock on cushion of planting soil mixture. Spread roots, then carefully work backfill around 
roots by hand and puddle with water until backfill layers are completely saturated. Plumb before 
backfilling and maintain plumb while working backfill around roots and placing layers above roots. Set 
collar 1" to 2" above adjacent finish landscape grades.  Spread cut roots without tangling or turning up to 
surface. Cut injured roots clean, do not break.

E. Set container grown stock as specified for balled and burlapped stock, except cut cans on two sides with an 
approved can cutter; remove bottoms of wooden boxes after partial backfilling so as not to damage root balls.

F. When planting on slopes, set the plant so the root flare on the uphill side is flush with the surrounding soil on 
the slope: the edge of the root ball on the downhill side will be above the surrounding soil. Apply enough soil 
to cover the downhill side of the root ball.

G. Dish top of backfill to allow for mulching. For Spring planting, provide additional backfill berm around edge 
of excavations to form shallow saucer to collect water.
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1. Note: Surface of all Shrub Beds shall be crowned or sloped as required to achieve a 3% minimum surface 
pitch and insure positive surface drainage.

H. Wrap tree trunks of 2" caliper and larger. Start at ground and cover trunk to height of first branches and 
securely attach. Inspect tree trunks for injury, improper pruning and insect infestation and take corrective 
measures required before wrapping.

3.6 TREE, SHRUB, AND VINE PRUNING

A. Remove only dead, dying, or broken branches, Do not prune for shape.

B. Prune, thin out and shape trees and shrubs in accordance with standard horticultural practice. Prune trees to 
retain required height and spread. Unless otherwise directed by the Landscape Architect, do not cut tree 
leaders, and remove only injured or dead branches from flowering trees, if any. Prune shrubs to retain natural 
character and accomplish  their use in the landscape design. Required shrub sizes are the size after pruning.

1. Remove and replace excessively pruned or misformed stock resulting from improper pruning.
2. Do not apply pruning paint to wounds.

3.7 TREE STABILIZATION

A. Install trunk stabilization as follows unless otherwise indicated:

1. Upright Staking and Tying: Stake trees of 2- through 5-inch caliper. Stake trees of less than 2-inch 
caliper only as required to prevent wind tip out. Use a minimum of two stakes of length required to 
penetrate at least 18 inches below bottom of backfilled excavation and to extend to the dimension 
shown on Drawings. Set vertical stakes and space to avoid penetrating root balls or root masses.

2. Use two stakes for trees up to 12 feet high and 2-1/2 inches or less in caliper; three stakes for trees less 
than 14 feet high and up to 4 inches in caliper. Space stakes equally around trees.

3. Support trees with bands of flexible ties at contact points with tree trunk. Allow enough slack to avoid 
rigid restraint of tree.

3.8 PLANTING AREA MULCHING

A. Mulch backfilled surfaces of planting areas and other areas indicated.

1. Trees and tree like shrubs in Turf Areas: Apply mulch ring of 3inch thick with 36 inch radius around 
trunks or stems. Do not place mulch within six inches of trunk or stems

2. Organic Mulch in Planting Areas: Apply three inches thickness of organic mulch or stone extending 12 
inches beyond edge of individual planting pit or trench and over whole surface of plating area, and 
finish level with adjacent finished grades. Do not place mulch within three inches of trunks or stems.

3. Mineral Mulch in Planting Areas: Apply 3 inch average thickness of mineral mulch over whole surface 
area as shown on plans, and finish level with adjacent finish grades. Do not place mulch within 6 
inches of trunks or stems.

3.9 PLANT MAINTENANCE

A. Begin maintenance immediately after planting. Maintain trees, shrubs and other plants until final 
acceptance, but in no case less than the following period: 60 days after planting.

B. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring planting 
saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or vertical position, 
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and performing other operations as required to establish healthy, viable plantings. Spray or treat as 
required to keep trees and  shrubs free of insects and disease.

C. Fill in as necessary soil subsidence that may occur because of settling or other processes. Replace mulch 
materials damaged or lost in areas of subsidence.

D. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and pathogens 
or disease.  Use integrated past management practices whenever possible to minimize the use of 
pesticides and  reduce hazards. Treatments include physical controls such as hosing off foliage, 
mechanical controls such as traps, and biological control agents.

E. Submit two copies of typewritten instructions recommending procedures to be established by the Owner 
for the maintenance of landscape work for one full year. Submit prior to the expiration of required 
maintenance period(s).

3.10 PESTICIDE APPLICATION

A. Apply pesticides and other chemical products and biological control agents in accordance with 
authorities having jurisdiction and manufacturer's written recommendations. Coordinate applications 
with Owner's operations and others in proximity to the Work. Notify Owner before each application is 
performed.

B. Pre-Emergent Herbicides (Selective and Non-Selective): Apply to tree, shrub, and ground-cover areas in 
accordance with manufacturer's written recommendations. Do not apply to seeded areas.

C. Post-Emergent Herbicides (Selective and Non-Selective): Apply only as necessary to treat already-
germinated weeds and in accordance with manufacturer's written recommendations.

3.11 CLEANUP AND PROTECTION
A. During planting, keep adjacent paving and construction clean and work area in an orderly condition. 

During landscape installation, store materials and equipment where directed.

B. Protect landscape work and material from damage due to landscape operations, operations of other 
contractors  and trades and trespassers. Maintain protection during installation and maintenance periods. 
Treat, repair, or replace damaged landscape work as directed.

C. After installation and before final inspection, remove nursery tags, nursery stakes, tie tape, labels, wire, 
burlap, and other debris from plant material, planting areas, and Project site.

3.12 DISPOSAL

A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and debris and 
legally dispose of them off Owner's property.

3.13 PREPARATION OF PLANTING SOIL

A. Before mixing, clean topsoil of roots, plants, sods, stones, clay lumps and other extraneous materials 
harmful or toxic to plant growth.

B. Mix specified soil amendments at required rates (derived from Topsoil Analysis Report). Also include the 
following:

1. For Trees and Shrubs (excluding coniferous ground cover): PHC Healthy Start 3-4-3 organic 
fertilizer/soil conditioner, shall be applied at 1/2 lb. per trunk diameter (cal.) inch for trees.
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For shrubs as follows:

Plant Size Rate Cups Lbs. # Plant Bag
1 Gallon 1/2 1/4 100
5 Gallon 1 1/2 50
15 Gallon 2 1 25
24” Ball/Box 3 1 1/2 16
36” Ball/Box 5 2 1/2 10
42” Ball/Box 6 3 8
54” Ball/Box 8 4 6
72” Ball/Box 10 5 5

C. Planting Soil Mixture: Shall consist of one part off-site topsoil, as required, one part clean coarse 
builder’s sand and one part humus. These shall be thoroughly mixed prior to any planting operations. 
The preceding shall be mixed with the soil amendments in Section 3.19 B.

D. For pit and trench type planting, mix planting soil prior to back filling and/or placing stockpile at the 
site.

E. For planting beds, mix planting soil either prior to planting or apply on surface of topsoil and mix 
thoroughly before planting.

END OF SECTION 32 93 00
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SECTION 33 42 00 – STORMWATER CONVEYANCE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes gravity-flow, nonpressure storm drainage outside the building, with the following 
components: 

1. Trench drain 
2. Storm drain pipe and appurtenances 

1.3 PERFORMANCE REQUIREMENTS

A. Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating:  10-foot head of water.  Pipe joints shall be at least 
watertight, unless otherwise indicated.

1.4 SUBMITTALS

A. Product Data:  For the following:

1. Storm drain pipe.

B. Shop Drawings:  For the following:

1. Manholes:  Include plans, elevations, sections, details, and frames and covers.
2. Catch Basins and Stormwater Inlets.  Include plans, elevations, sections, details, and frames, covers, and 

grates.
3. Stormwater Detention Structures:  Include plans, elevations, sections, details, frames and covers, design 

calculations, and concrete design-mix report.

C. Field quality-control test reports.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Protect pipe, pipe fittings, and seals from dirt and damage.

B. Handle manholes according to manufacturer's written rigging instructions.

C. Handle catch basins and stormwater inlets according to manufacturer's written rigging instructions.

D. Handle downspout boots according to manufacturer’s written instructions.

1.6 PROJECT CONDITIONS

A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to provide temporary service 
according to requirements indicated:
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1. Notify Construction Manager Owner no fewer than five days in advance of proposed interruption of 
service.

2. Do not proceed with interruption of service without Construction Manager's written permission.

B. Site Information:  Perform site survey, research public utility records, and verify existing utility locations.  Verify 
that Storm Drainage System piping may be installed in compliance with original design and referenced standards.

1. Locate existing Storm Drainage System piping and structures that are to be abandoned and closed.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that 
may be incorporated into the Work include, but are not limited to, manufacturers specified.

2.2 PIPING MATERIALS

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining materials.

2.3 PE PIPE AND FITTINGS

A. Corrugated PE Drainage Pipe and Fittings NPS 48 and Smaller:  AASHTO M 252M, Type S, with smooth 
waterway for coupling joints. ADS N-12 Watertight, or approved equal.

1. Watertight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material that mates 
with tube and fittings.

2. Corrugated PE Pipe and Fittings NPS 12 to NPS 48:  AASHTO M 294M, Type S, with smooth waterway 
for coupling joints.

3. Watertight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material that mates 
with pipe and fittings.

B. Corrugated PE Pipe and Fittings NPS 56 and NPS 60:  AASHTO MP7, Type S, with smooth waterway for 
coupling joints.

1. Watertight Couplings:  PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 gasket material that mates 
with pipe and fittings.

2.4 CATCH BASINS & INLETS

A. Standard PVC Surface Drainage Inlets and In-Line Drains as indicated on the drawings.

1. Ductile Iron Grates shall be considered an integral part of the surface drainage structure and shall be 
furnished by the same manufacturer.  

2. Structures shall be as manufactured by Nyloplast a division of Advanced Drainage Systems, Inc. or 
approved equal.
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2.5 POLYMER-CONCRETE, CHANNEL DRAINAGE SYSTEMS

A. General Requirements for Polymer-Concrete, Channel Drainage Systems:  Modular system of precast, polymer-
concrete channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking 
or rattling.  Include quantity of units required to form total lengths indicated.

B. Basis-of-Design Product:  Subject to compliance with requirements, provide ACO Sport System 4000 sloped 
channel with ADA compliant polyethylene grates (color to be selected by owner) and in-line catch basins at 
locations shown on the plans, or approved equal product.

C. Sloped and Neutral Invert, Polymer-Concrete Systems:
1. Channel Sections:

a. Interlocking-joint, precast, modular units with end caps.
b. 4-inch inside width and deep, rounded bottom.  Sloped channels shall have a built-in invert slope of 

0.6 percent.  Provide outlets in quantities, sizes, and locations indicated.  Bottom outlets are to be 
used unless shown otherwise. Outlets shall include fitting required to transition from oval to round.  

2. Grates:
a. Manufacturer's designation ACO Type with ADA compliant slotted openings suitable for use in 

pedestrian locations that fit recesses in channels.  
b. Grates shall be ‘QuickLok’ locking and removable for easy access to the channel in order to 

maintain and clean the system. Provide removal tool to owner.
c. Material:  Polyethylene

3. Locking Mechanism:  Manufacturer's standard locking, removable device for securing grates to channel 
sections.

4. In-line catch basins will accompany each drainage system.

a. In-line catch basins compatible with each series system shall be provided.  Eight shall be provided 
around the 400m running track.  Four shall be provided at the Auxiliary stadium.  Three each shall be 
provided at Competition baseball/softball fields as shown (including at the outfall location.  Klassik 
pedestrian systems shall include a minimum of one catch basin per system at each outfall location or 
as recommended by the manufacturer.

b. Drill-out features for Schedule 40 4” and 6” pipes shall be provided.
c. Shall include trash bucket and removable cover to collect debris washed into the system.

PART 3 - EXECUTION

3.1 EARTHWORK

A. Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

3.2 PIPING APPLICATIONS

A. Pipe couplings and special pipe fittings with pressure ratings at least equal to piping rating may be used in 
applications below, unless otherwise indicated.

1. Use nonpressure-type flexible couplings where required to join gravity-flow, nonpressure sewer piping, unless 
otherwise indicated.

a. Flexible or rigid couplings for same or minor difference OD pipes.

b. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation Manual" 
for rubber-gasket joints.
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c. Join dissimilar pipe materials with non pressure-type flexible or rigid couplings.

3.3 PIPING INSTALLATION

A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of 
underground storm drainage piping.  Location and arrangement of piping layout take design considerations into 
account.  Install piping as indicated, to extent practical.  Where specific installation is not indicated, follow piping 
manufacturer's written instructions.

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  
Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to 
manufacturer's written instructions for use of lubricants, cements, and other installation requirements.

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless 
direct tap into existing stormdrain system is indicated.

D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are 
connected.  Reducing size of piping in direction of flow is prohibited.

E. Tunneling:  Install pipe under streets or other obstructions that cannot be disturbed by tunneling, jacking, or a 
combination of both.

F. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping pitched down in direction of flow, at minimum slope of 1 percent, unless otherwise indicated.
2. Install piping below frost line.
3. Install corrugated steel piping according to ASTM A 798/A 798M.
4. Install nonreinforced-concrete sewer piping according to ASTM C 1479 and ACPA's "Concrete Pipe 

Installation Manual."
5. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's "Concrete Pipe 

Installation Manual."
6. Install PE corrugated sewer piping according to CPPA's "Recommended Installation Practices for 

Corrugated Polyethylene Pipe and Fittings."

3.4 CATCH BASIN INSTALLATION

A. Construct catch basins to sizes and shapes indicated.

B. Set frames and grates to elevations indicated.

3.5 STORMWATER INLET AND OUTLET INSTALLATION

A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.

B. Install outlets that spill onto grade, anchored with concrete, where indicated.

C. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.

D. Construct energy dissipaters at outlets, as indicated.

3.6 CONCRETE PLACEMENT

A. Place cast-in-place concrete according to ACI 318/318R.
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3.7 CONNECTIONS

A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified in Division 22.

3.8 CLOSING ABANDONED STORM DRAINAGE SYSTEMS

A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in place.  Include 
closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping 
have been closed.  Use either procedure below:

1. Close open ends of piping with at least 8-inch- thick, brick masonry bulkheads.
2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable methods suitable for 

size and type of material being closed.  Do not use wood plugs.

B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required and use one procedure 
below:

1. Remove manhole or structure and close open ends of remaining piping.
2. Remove top of manhole or structure down to at least 36 inches below final grade.  Fill to within 12 inches 

of top with stone, rubble, gravel, or compacted dirt.  Fill to top with concrete.

C. Backfill to grade according to Division 31 Section "Earth Moving."

3.9 IDENTIFICATION

A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange for installation of 
green warning tape directly over piping and at outside edge of underground structures.

1. Use detectable warning tape over nonferrous piping and over edges of underground structures.

3.10 FIELD QUALITY CONTROL

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after 
approximately 24 inches of backfill is in place, and again at completion of Project.

1. Submit separate reports for each system inspection.
2. Defects requiring correction include the following:

a. Alignment:  Less than full diameter of inside of pipe is visible between structures.
b. Deflection:  Flexible piping with deflection that prevents passage of ball or cylinder of size not less 

than 92.5 percent of piping diameter.
c. Crushed, broken, cracked, or otherwise damaged piping.
d. Infiltration:  Water leakage into piping.
e. Exfiltration:  Water leakage from or around piping.

3. Replace defective piping using new materials, and repeat inspections until defects are within allowances 
specified.

4. Reinspect and repeat procedure until results are satisfactory.

B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and 
defects.

1. Do not enclose, cover, or put into service before inspection and approval.
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2. Test completed piping systems according to authorities having jurisdiction.
3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' notice.
4. Submit separate report for each test.

3.11 CLEANING

A. Clean interior of piping of dirt and superfluous materials. Flush with potable water.

END OF SECTION 33 42 00
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	024119 - Selective Demolition
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 DEFINITIONS
	A. Remove: Detach items from existing construction and dispose of them off-site unless indicated to be salvaged or reinstalled.
	B. Remove and Salvage: Detach items from existing construction, in a manner to prevent damage, and deliver to Owner ready for reuse.
	C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent damage, prepare for reuse, and reinstall where indicated.
	D. Existing to Remain: Leave existing items that are not to be removed and that are not otherwise indicated to be salvaged or reinstalled.
	E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle methods and equipment to prevent damage to the item and surfaces; disposing of items unless indicated to be salvaged or reinstalled.

	1.3 MATERIALS OWNERSHIP
	A. Unless otherwise indicated, demolition waste becomes property of Contractor.
	B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones and their contents, commemorative plaques and tablets, and other items of interest or value to Owner that may be uncovered during demolition remain the property of Owner.

	1.4 PREINSTALLATION MEETINGS
	A. Predemolition Conference: Conduct conference at Project site.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For refrigerant recovery technician.
	B. Proposed Protection Measures: Submit report, including Drawings, that indicates the measures proposed for protecting individuals and property. Indicate proposed locations and construction of barriers.
	C. Schedule of Selective Demolition Activities: Indicate the following:
	D. Predemolition Photographs or Video: Show existing conditions of adjoining construction, including finish surfaces, that might be misconstrued as damage caused by salvage and demolition operations. Comply with Section 01 32 33 "Photographic Documentation." Submit before Work begins.
	E. Statement of Refrigerant Recovery: Signed by refrigerant recovery technician responsible for recovering refrigerant, stating that all refrigerant that was present was recovered and that recovery was performed according to EPA regulations. Include name and address of technician and date refrigerant was recovered.
	F. Warranties: Documentation indicating that existing warranties are still in effect after completion of selective demolition.

	1.6 CLOSEOUT SUBMITTALS
	A. Inventory: Submit a list of items that have been removed and salvaged.

	1.7 QUALITY ASSURANCE
	A. Refrigerant Recovery Technician Qualifications: Certified by an EPA-approved certification program.

	1.8 FIELD CONDITIONS
	A. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far as practical.
	B. Notify Architect of discrepancies between existing conditions and Drawings before proceeding with selective demolition.
	C. Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
	D. Storage or sale of removed items or materials on-site is not permitted.
	E. Utility Service: Maintain existing utilities indicated to remain in service and protect them against damage during selective demolition operations.

	1.9 WARRANTY
	A. Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during selective demolition, by methods and with materials and using approved contractors so as not to void existing warranties. Notify warrantor before proceeding.
	B. Notify warrantor on completion of selective demolition, and obtain documentation verifying that existing system has been inspected and warranty remains in effect. Submit documentation at Project closeout.

	1.10 COORDINATION
	A. Arrange selective demolition schedule so as not to interfere with Owner's operations.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with governing EPA notification regulations before beginning selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.
	B. Standards: Comply with ANSI/ASSP A10.6 and NFPA 241.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that utilities have been disconnected and capped before starting selective demolition operations.
	B. Review Project Record Documents of existing construction or other existing condition and hazardous material information provided by Owner. Owner does not guarantee that existing conditions are same as those indicated in Project Record Documents.
	C. Engage a professional engineer to perform an engineering survey of condition of building to determine whether removing any element might result in structural deficiency or unplanned collapse of any portion of structure or adjacent structures during selective building demolition operations.
	D. Survey of Existing Conditions: Record existing conditions by use of preconstruction photographs or video.

	3.2 PREPARATION
	A. Refrigerant: Before starting demolition, remove refrigerant from mechanical equipment according to 40 CFR 82 and regulations of authorities having jurisdiction.

	3.3 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS
	A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and protect them against damage.
	B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, disconnect, and seal or cap off utility services and mechanical/electrical systems serving areas to be selectively demolished.

	3.4 PROTECTION
	A. Temporary Protection: Provide temporary barricades and other protection required to prevent injury to people and damage to adjacent buildings and facilities to remain.
	B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural supports as required to preserve stability and prevent movement, settlement, or collapse of construction and finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of construction being demolished.
	C. Remove temporary barricades and protections where hazards no longer exist.

	3.5 SELECTIVE DEMOLITION, GENERAL
	A. General: Demolish and remove existing construction only to the extent required by new construction and as indicated. Use methods required to complete the Work within limitations of governing regulations and as follows:
	B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and used facilities.
	C. Removed and Salvaged Items:
	D. Removed and Relocated Items:
	E. Existing Items to Remain: Protect construction indicated to remain against damage and soiling during selective demolition. When permitted by Architect, items may be removed to a suitable, protected storage location during selective demolition and cleaned and reinstalled in their original locations after selective demolition operations are complete.

	3.6 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS
	A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of at least 3/4 inch (19 mm) at junctures with construction to remain. Dislodge concrete from reinforcement at perimeter of areas being demolished, cut reinforcement, and then remove remainder of concrete. Neatly trim openings to dimensions indicated.
	B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain and at regular intervals using power-driven saw, and then remove concrete between saw cuts.
	C. Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using power-driven saw, and then remove masonry between saw cuts.
	D. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up and remove.

	3.7 DISPOSAL OF DEMOLISHED MATERIALS
	A. Remove demolition waste materials from Project site and recycle or dispose of them according to Section 01 74 19 "Construction Waste Management and Disposal."
	B. Burning: Do not burn demolished materials.

	3.8 CLEANING
	A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective demolition operations. Return adjacent areas to condition existing before selective demolition operations began.

	3.9 SELECTIVE DEMOLITION SCHEDULE
	A. See Existing Conditions and Demolition Plan, C101



	033000 - Cast-In-Place Concrete
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Design Mixtures: For each concrete mixture.

	1.4 QUALITY ASSURANCE
	A. Ready-Mixed Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C94/C94M requirements for production facilities and equipment.
	B. Field Quality Control Testing Agency Qualifications: An independent agency, qualified in accordance with ASTM C1077 and ASTM E329 for testing indicated.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Comply with ASTM C94/C94M and ACI 301 (ACI 301M).

	1.6 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 306.1 and as follows.
	B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M), and as follows:


	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with ACI 301 (ACI 301M)unless modified by requirements in the Contract Documents.

	2.2 CONCRETE MATERIALS
	A. Source Limitations:
	B. Cementitious Materials:
	C. Normal-Weight Aggregate: ASTM C 33/C 33M, 1-1/2-inch (38-mm) nominal maximum aggregate size.
	D. Lightweight Aggregate: ASTM C 330/C 330M, 1-inch (25-mm) nominal maximum aggregate size.
	E. Air-Entraining Admixture: ASTM C 260/C 260M.
	F. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride.
	G. Water: ASTM C 94/C 94M.

	2.3 RELATED MATERIALS
	A. Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) thick; or plastic sheet, ASTM E 1745, Class C.
	B. Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or self-expanding cork.

	2.4 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth or cotton mats.
	C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water: Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.
	F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, Class A.

	2.5 REPAIR MATERIALS
	A. Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch (3 mm) and that can be feathered at edges to match adjacent floor elevations.
	B. Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch (6 mm) and that can be filled in over a scarified surface to match adjacent floor elevations.

	2.6 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, in accordance with ACI 301 (ACI 301M).
	B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:

	2.7 CONCRETE MIXTURES
	A. Comply with ACI 301 (ACI 301M).
	B. Normal-Weight Concrete:
	C. Structural Lightweight Concrete Mix: ASTM C 330/C 330M, proportioned to produce concrete with a minimum compressive strength of 3000 psi (20.7 MPa) at 28 days and a calculated equilibrium unit weight of 110 lb/cu. ft. (1762 kg/cu. m) plus or minus 3 lb/cu. ft. (48.1 kg/cu. m), as determined by ASTM C 567/C 567M. Concrete slump at point of placement shall be the minimum necessary for efficient mixing, placing, and finishing.

	2.8 CONCRETE MIXING
	A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of Conditions:

	3.2 PREPARATION
	A. Provide reasonable auxiliary services to accommodate field testing and inspections, acceptable to testing agency, including the following:

	3.3 INSTALLATION OF EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining Work that is attached to or supported by cast-in-place concrete.

	3.4 INSTALLATION OF VAPOR RETARDER
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder in accordance with ASTM E1643 and manufacturer's written instructions.

	3.5 JOINTS
	A. Construct joints true to line, with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Coordinate with floor slab pattern and concrete placement sequence.
	C. Control Joints in Slabs-on-Ground: Form weakened-plane control joints, sectioning concrete into areas as indicated. Construct control joints for a depth equal to at least one-fourth of concrete thickness as follows:
	D. Isolation Joints in Slabs-on-Ground: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.

	3.6 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, embedded items, and vapor retarder is complete and that required inspections are completed.
	B. Notify Architect and testing and inspection agencies 24 hours prior to commencement of concrete placement.
	C. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect in writing, but not to exceed the amount indicated on the concrete delivery ticket.
	D. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301 (ACI 301M), but not to exceed the amount indicated on the concrete delivery ticket.
	E. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.
	F. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.

	3.7 FINISHING FLOORS AND SLABS
	A. Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Trowel Finish:

	3.8 INSTALLATION OF MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:
	B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.

	3.9 CONCRETE CURING
	A. Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.

	3.10 TOLERANCES
	A. Conform to ACI 117 (ACI 117M).

	3.11 JOINT FILLING
	A. Prepare, clean, and install joint filler in accordance with manufacturer's written instructions.
	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joints clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches (50 mm) deep in formed joints.
	D. Overfill joint, and trim joint filler flush with top of joint after hardening.

	3.12 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:
	B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2 parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cleaning.
	D. Repairing Unformed Surfaces:
	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.13 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a special inspector to perform field tests and inspections and prepare testing and inspection reports.
	B. Testing Agency: Owner will engage a qualified testing and inspecting agency to perform tests and inspections and to submit reports.
	C. Batch Tickets: For each load delivered, submit three copies of batch delivery ticket to testing agency, indicating quantity, mix identification, admixtures, design strength, aggregate size, design air content, design slump at time of batching, and amount of water that can be added at Project site.
	D. Inspections:
	E. Concrete Tests: Testing of composite samples of fresh concrete obtained in accordance with ASTM C 172/C 172M shall be performed in accordance with the following requirements:
	F. Measure floor and slab flatness and levelness in accordance with ASTM E1155 (ASTM E1155M) within 24 hours of completion of floor finishing and promptly report test results to Architect.

	3.14 PROTECTION
	A. Protect concrete surfaces as follows:



	042000 - Unit Masonry
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DEFINITIONS
	A. CMU(s): Concrete masonry unit(s).
	B. Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For the following:
	C. Samples for Verification: For each type and color of the following:

	1.5 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each type of the following:
	B. Qualification Statements: For testing agency.
	C. Delegated design engineer qualifications.
	D. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	E. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonry determined in accordance with TMS 602.
	F. Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and equipment to be used to comply with requirements.

	1.6 QUALITY ASSURANCE
	A. Qualifications:

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Store masonry units on elevated platforms in a dry location. If units are not stored in an enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units become wet, do not install until they are dry.
	B. Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not use cementitious materials that have become damp.
	C. Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	D. Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry mortar mix in delivery containers on elevated platforms in a dry location or in covered weatherproof dispensing silos.
	E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	1.8 FIELD CONDITIONS
	A. Protection of Masonry: During construction, cover tops of walls, projections, and sills with waterproof sheeting at end of each day's work. Cover partially completed masonry when construction is not in progress.
	B. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such masonry.
	C. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost or by freezing conditions. Comply with cold-weather construction requirements contained in TMS 602.
	D. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in TMS 602.


	PART 2 -  PRODUCTS
	2.1 SOURCE LIMITATIONS
	A. Obtain exposed masonry units from single source.
	B. For exposed masonry units, obtain each color and grade from single source with resources to provide materials of consistent quality in appearance and physical properties.

	2.2 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Masonry to withstand the effects of earthquake motions determined in accordance with ASCE/SEI 7.
	B. Provide structural unit masonry that develops indicated net-area compressive strengths at 28 days.

	2.3 UNIT MASONRY, GENERAL
	A. Masonry Standard: Comply with TMS 602, except as modified by requirements in the Contract Documents.
	B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to contain chips, cracks, or other defects exceeding limits stated. Do not use units where such defects are exposed in the completed Work.

	2.4 CONCRETE MASONRY UNITS
	A. Shapes: Provide shapes indicated and as follows, with exposed surfaces matching exposed faces of adjacent units unless otherwise indicated.
	B. Integral Water Repellent: Provide units made with integral water repellent for exposed units.
	C. CMUs: ASTM C90, normal weight.
	D. Concrete Building Brick: ASTM C55, normal weight.

	2.5 BRICK
	A. Clay Face Brick: Facing brick complying with ASTM C216.
	B. Building (Common) Brick: ASTM C62, Grade MW or SW.

	2.6 MORTAR AND GROUT MATERIALS
	A. Portland Cement: ASTM C150/C150M, Type I or II, except Type III may be used for cold-weather construction. Provide natural color or white cement as required to produce mortar color indicated.
	B. Hydrated Lime: ASTM C207, Type S.
	C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Masonry Cement: ASTM C91/C91M.
	E. Mortar Cement: ASTM C1329/C1329M.
	F. Aggregate for Mortar: ASTM C144.
	G. Aggregate for Grout: ASTM C404.
	H. Epoxy Pointing Mortar: ASTM C395, epoxy-resin-based material formulated for use as pointing mortar for glazed or pre-faced masonry units (and approved for use by manufacturer of units); in color indicated or, if not otherwise indicated, as selected by Architect from manufacturer's colors.
	I. Refractory Mortar Mix: Ground fireclay or nonwater-soluble, calcium aluminate, medium-duty refractory mortar that passes ASTM C199 test; or an equivalent product acceptable to authorities having jurisdiction.
	J. Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with ASTM C494/C494M, Type C, and recommended by manufacturer for use in masonry mortar of composition indicated.
	K. Water: Potable.

	2.7 REINFORCEMENT
	A. Uncoated-Steel Reinforcing Bars: ASTM A615/A615M or ASTM A996/A996M, Grade 60 (Grade 420).
	B. Reinforcing Bar Positioners: Wire units designed to fit into mortar bed joints spanning masonry unit cells and to hold reinforcing bars in center of cells. Units are formed from 0.148-inch (3.77-mm) steel wire, hot-dip galvanized after fabrication. Provide units designed for number of bars indicated.
	C. Masonry-Joint Reinforcement, General: ASTM A951/A951M.
	D. Masonry-Joint Reinforcement for Single-Wythe Masonry: Ladder type with single pair of side rods.

	2.8 TIES AND ANCHORS
	A. General: Ties and anchors extend at least 1-1/2 inches (38 mm) into veneer but with at least a 5/8-inch (16-mm) cover on outside face.
	B. Materials: Provide ties and anchors specified in this article that are made from materials that comply with the following unless otherwise indicated:
	C. Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches (100 mm) wide.
	D. Adjustable Anchors for Connecting to Structural Steel Framing: Provide anchors that allow vertical or horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.
	E. Adjustable Masonry-Veneer Anchors:

	2.9 ACCESSORIES
	A. Compressible Filler: Premolded filler strips complying with ASTM D1056, Grade 2A1; compressible up to 35 percent; of width and thickness indicated; formulated from neoprene urethane or PVC.
	B. Preformed Control-Joint Gaskets: Made from styrene-butadiene-rubber compound, complying with ASTM D2000, Designation M2AA-805 or PVC, complying with ASTM D2287, Type PVC-65406 and designed to fit standard sash block and to maintain lateral stability in masonry wall; size and configuration as indicated.
	C. Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D226/D226M, Type I (No. 15 asphalt felt).
	D. Proprietary Acidic Masonry Cleaner: Manufacturer's standard-strength cleaner designed for removing mortar/grout stains, efflorescence, and other new construction stains from new masonry without discoloring or damaging masonry surfaces. Use product expressly approved for intended use by cleaner manufacturer and manufacturer of masonry units being cleaned.

	2.10 EMBEDDED FLASHING MATERIALS
	A. Metal Flashing: Provide metal flashing complying with SMACNA's "Architectural Sheet Metal Manual" and as follows:
	B. Flexible Flashing: Use the following unless otherwise indicated:
	C. Application: Unless otherwise indicated, use the following:
	D. Solder and Sealants for Sheet Metal Flashings: As specified in Section 07 62 00 "Sheet Metal Flashing and Trim."
	E. Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products or products recommended by flashing manufacturer for bonding flashing sheets to each other and to substrates.
	F. Termination Bars for Flexible Flashing: Stainless steel bars 1/8 inch by 1 inch (3 mm by 25 mm).

	2.11 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.
	B. Mortar for Unit Masonry: Comply with ASTM C270, Proportion Specification. Provide the following types of mortar for applications stated unless another type is indicated or needed to provide required compressive strength of masonry.
	C. Grout for Unit Masonry: Comply with ASTM C476.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Before installation, examine rough-in and built-in construction for piping systems to verify actual locations of piping connections.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION, GENERAL
	A. Use full-size units without cutting if possible. If cutting is required to provide a continuous pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut units with cut surfaces and, where possible, cut edges concealed.
	B. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and textures. Mix units from several pallets or cubes as they are placed.

	3.3 TOLERANCES
	A. Dimensions and Locations of Elements:
	B. Lines and Levels:
	C. Joints:

	3.4 LAYING MASONRY WALLS
	A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint thicknesses and for accurate location of openings, movement-type joints, returns, and offsets. Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at other locations.
	B. Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in running bond; do not use units with less-than-nominal 4-inch (102-mm) horizontal face dimensions at corners or jambs.
	C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less than 2 inches (51 mm). Bond and interlock each course of each wythe at corners. Do not use units with less-than-nominal 4-inch (102-mm) horizontal face dimensions at corners or jambs.
	D. Stopping and Resuming Work: Stop work by stepping back units in each course from those in course below; do not tooth. When resuming work, clean masonry surfaces that are to receive mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh masonry.
	E. Built-in Work: As construction progresses, build in items specified in this and other Sections. Fill in solidly with masonry around built-in items.
	F. Fill cores in hollow CMUs with grout 24 inches (610 mm) under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.

	3.5 MORTAR BEDDING AND JOINTING
	A. Lay CMUs as follows:
	B. Lay solid masonry units with completely filled bed and head joints; butter ends with sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed joints or slush head joints.
	C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint thickness unless otherwise indicated.
	D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes (other than paint) unless otherwise indicated.

	3.6 ANCHORED MASONRY VENEERS
	A. Anchor masonry veneers to wall framing and concrete and masonry backup with masonry-veneer anchors to comply with the following requirements:
	B. Provide not less than 2 inches (51 mm) of airspace between back of masonry veneer and face of sheathing.

	3.7 MASONRY-JOINT REINFORCEMENT
	A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch (16 mm) on exterior side of walls, 1/2 inch (13 mm) elsewhere. Lap reinforcement a minimum of 6 inches (152 mm).
	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Provide continuity at corners by using prefabricated L-shaped units.
	D. Cut and bend reinforcing units as directed by manufacturer for continuity at corners, returns, offsets, column fireproofing, pipe enclosures, and other special conditions.

	3.8 CONTROL AND EXPANSION JOINTS
	A. General: Install control- and expansion-joint materials in unit masonry as masonry progresses. Do not allow materials to span control and expansion joints without provision to allow for in-plane wall or partition movement.
	B. Form control joints in concrete masonry using one of the following methods:

	3.9 LINTELS
	A. Install steel lintels per Loose Lintel Schedule.
	B. Provide minimum bearing of 8 inches (203 mm) at each jamb unless otherwise indicated.

	3.10 FLASHING, WEEP HOLES, AND CAVITY VENTS
	A. General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other obstructions to downward flow of water in wall, and where indicated.
	B. Install flashing as follows unless otherwise indicated:
	C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to comply with manufacturer's written instructions. Install CMU cell pans with upturned edges located below face shells and webs of CMUs above and with weep spouts aligned with face of wall. Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU webs and extend from face shell to face shell.
	D. Install reglets and nailers for flashing and other related construction where they are indicated to be built into masonry.
	E. Install weep holes in exterior wythes and veneers in head joints of first course of masonry immediately above embedded flashing.

	3.11 REINFORCED UNIT MASONRY
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	B. Placing Reinforcement: Comply with requirements in TMS 602.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.

	3.12 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. Allow inspectors access to scaffolding and work areas as needed to perform tests and inspections. Retesting of materials that fail to comply with specified requirements will be at Contractor's expense.
	B. Testing Prior to Construction: One set of tests.
	C. Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion thereof.
	D. Concrete Masonry Unit Test: For each type of unit provided, in accordance with ASTM C140/C140M for compressive strength.
	E. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, in accordance with ASTM C780.
	F. Mortar Test (Property Specification): For each mix provided, in accordance with ASTM C780. Test mortar for mortar air content and compressive strength.
	G. Grout Test (Compressive Strength): For each mix provided, in accordance with ASTM C1019.
	H. Prism Test: For each type of construction provided, in accordance with ASTM C1314 at 7 days and at 28 days.

	3.13 REPAIRING, POINTING, AND CLEANING
	A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise damaged or that do not match adjoining units. Install new units to match adjoining units; install in fresh mortar, pointed to eliminate evidence of replacement.
	B. Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and completely fill with mortar. Point up joints, including corners, openings, and adjacent construction, to provide a neat, uniform appearance. Prepare joints for sealant application, where indicated.
	C. In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar fins and smears before tooling joints.
	D. Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

	3.14 MASONRY WASTE DISPOSAL
	A. Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's property. At completion of unit masonry work, remove from Project site.
	B. Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill material as fill is placed.
	C. Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.
	D. Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as described above or recycled, and other masonry waste, and legally dispose of off Owner's property.



	051200 - STRUCTURAL STEEL FRAMING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."

	1.4 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorage items to be embedded in or attached to other construction without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for installation.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Show fabrication of structural-steel components.
	C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs): Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded joint whether prequalified or qualified by testing, including the following:
	D. Delegated-Design Submittal: For structural-steel connections indicated to comply with design loads, include analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.7 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, certifying that shop primers are compatible with topcoats.
	C. Mill test reports for structural steel, including chemical and physical properties.
	D. Product Test Reports: For the following:
	E. Survey of existing conditions.
	F. Source quality-control reports.
	G. Field quality-control and special inspection reports.

	1.8 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Comply with applicable provisions of the following specifications and documents:

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification. Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel members and packaged materials from corrosion and deterioration.
	B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Connections: Provide details of simple shear connections required by the Contract Documents to be selected or completed by structural-steel fabricator, to withstand loads indicated and comply with other information and restrictions indicated.
	B. Moment Connections: Type PR, partially restrained. Type FR, fully restrained for cantilever connections.
	C. Construction: Combined system of moment frame and shear walls.

	2.2 STRUCTURAL-STEEL MATERIALS
	A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. W-Shapes: ASTM A 992/A 992M, Grade 50 (345).
	C. Channels, Angles: ASTM A 36/A 36M.
	D. Plate and Bar: ASTM A 36/A 36M.
	E. Corrosion-Resisting Structural-Steel Shapes, Plates, and Bars: ASTM A 588/A 588M, Grade 50 (345).
	F. Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural tubing.
	G. Corrosion-Resisting, Cold-Formed Hollow Structural Sections: ASTM A 847/A 847M, structural tubing.
	H. Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B.
	I. Welding Electrodes: Comply with AWS requirements.

	2.3 BOLTS, CONNECTORS, AND ANCHORS
	A. High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex steel structural bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers; all with plain finish.
	B. Shear Connectors: ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel; AWS D1.1/D1.1M, Type B.
	C. Unheaded Anchor Rods: ASTM F 1554, Grade 36.
	D. Threaded Rods: ASTM A 36/A 36M.
	E. Eye Bolts and Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030.
	F. Sleeve Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018.

	2.4 PRIMER
	A. Primer: Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with MPI#79 unless indicated to be finish painted.
	B. Galvanizing Repair Paint: MPI#18, MPI#19, or SSPC-Paint 20.

	2.5 GROUT
	A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.6 FABRICATION
	A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to AISC 360.
	B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.
	C. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
	D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads.
	E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 1, "Solvent Cleaning.", SSPC-SP 2, "Hand Tool Cleaning." Or SSPC-SP 3, "Power Tool Cleaning."
	F. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's written instructions.
	G. Holes: Provide holes required for securing other work to structural steel and for other work to pass through steel members.

	2.7 SHOP CONNECTIONS
	A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	B. Weld Connections: Comply with AWS D1.1/D1.1M  and AWS D1.8/D1.8M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.

	2.8 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, slag, or flux deposits. Prepare surfaces according to the following specifications and standards:
	C. Priming: Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils (0.038 mm). Use priming methods that result in full coverage of joints, corners, edges, and exposed surfaces.
	D. Painting: Prepare steel and apply a one-coat, nonasphaltic primer complying with SSPC-PS Guide 7.00, "Painting System Guide 7.00: Guide for Selecting One-Coat Shop Painting Systems," to provide a dry film thickness of not less than 1.5 mils (0.038 mm).

	2.9 GALVANIZING
	A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel according to ASTM A 123/A 123M.

	2.10 SOURCE QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform shop tests and inspections.
	B. Bolted Connections: Inspect and test shop-bolted connections according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	C. Welded Connections: Visually inspect shop-welded connections according to AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option:
	D. In addition to visual inspection, test and inspect shop-welded shear connectors according to requirements in AWS D1.1/D1.1M for stud welding and as follows:
	E. Prepare test and inspection reports.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments for compliance with requirements.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads. Remove temporary supports when permanent structural steel, connections, and bracing are in place unless otherwise indicated.

	3.3 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.
	B. Baseplates Bearing Plates and Leveling Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting plates. Clean bottom surface of plates.
	C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."
	D. Align and adjust various members that form part of complete frame or structure before permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in permanent contact with members. Perform necessary adjustments to compensate for discrepancies in elevations and alignment.
	E. Splice members only where indicated.
	F. Do not use thermal cutting during erection unless approved by Architect. Finish thermally cut sections within smoothness limits in AWS D1.1/D1.1M.
	G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to admit bolts.
	H. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's written instructions.

	3.4 FIELD CONNECTIONS
	A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified.
	B. Weld Connections: Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M for tolerances, appearances, welding procedure specifications, weld quality, and methods used in correcting welding work.

	3.5 FIELD QUALITY CONTROL
	A. Special Inspections: Engage a qualified special inspector to perform the following special inspections:
	B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	C. Bolted Connections: Inspect[ and test] bolted connections according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	D. Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.
	E. In addition to visual inspection, test and inspect field-welded shear connectors according to requirements in AWS D1.1/D1.1M for stud welding and as follows:

	3.6 REPAIRS AND PROTECTION
	A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair galvanizing to comply with ASTM A 780/A 780M.
	B. Touchup Painting: Immediately after erection, clean exposed areas where primer is damaged or missing and paint with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	C. Touchup Painting: Cleaning and touchup painting are specified in Section 09 91 13 "Exterior Painting" and Section 09 91 23 "Interior Painting."



	054000 - Cold-Formed Metal Framing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of cold-formed steel framing product and accessory.
	B. Delegated-Design Submittal: For cold-formed steel framing.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Welding certificates.
	C. Product Test Reports: For each listed product, for tests performed by manufacturer and witnessed by a qualified testing agency.
	D. Research Reports: For non-standard cold-formed steel framing, from ICC-ES.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.
	B. Product Tests: Mill certificates or data from a qualified independent testing agency, or in-house testing with calibrated test equipment indicating steel sheet complies with requirements, including base-metal thickness, yield strength, tensile strength, total elongation, chemical requirements, and metallic-coating thickness.
	C. Welding Qualifications: Qualify procedures and personnel according to the following:

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect cold-formed steel framing from corrosion, moisture staining, deformation, and other damage during delivery, storage, and handling.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	2.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 "Quality Requirements," to design cold-formed steel framing.
	B. Structural Performance: Provide cold-formed steel framing capable of withstanding design loads within limits and under conditions indicated.
	C. Cold-Formed Steel Framing Design Standards:
	D. AISI Specifications and Standards: Unless more stringent requirements are indicated, comply with AISI S100 and AISI S200.
	E. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.

	2.3 COLD-FORMED STEEL FRAMING, GENERAL
	A. Steel Sheet: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and coating weight as follows:
	B. Steel Sheet for Vertical Deflection and Drift Clips: ASTM A 653/A 653M, structural steel, zinc coated, of grade and coating as follows:

	2.4 LOAD-BEARING WALL FRAMING
	A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with stiffened flanges, and as follows:
	B. U-shaped steel track, of web depths indicated, unpunched, with straight flanges, and as follows:
	C. Steel Box or Back-to-Back Headers: Manufacturer's standard C-shapes used to form header beams, of web depths indicated, unpunched, with stiffened flanges, and as follows:

	2.5 EXTERIOR NON-LOAD-BEARING WALL FRAMING
	A. Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with stiffened flanges, and as follows:
	B. Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, with unstiffened flanges, and as follows:
	C. Vertical Deflection Clips: Manufacturer's standard bypass head clips, capable of accommodating upward and downward vertical displacement of primary structure through positive mechanical attachment to stud web.
	D. Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with flanges designed to support horizontal loads and transfer them to the primary structure, and as follows:
	E. Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from upward and downward vertical displacement and lateral drift of primary structure through positive mechanical attachment to stud web and structure.

	2.6 CEILING JOIST FRAMING
	A. Steel Ceiling Joists: Manufacturer's standard C-shaped steel sections, of web depths indicated, unpunched, with stiffened flanges, and as follows:

	2.7 FRAMING ACCESSORIES
	A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of same grade and coating weight used for framing members.
	B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise indicated, as follows:

	2.8 ANCHORS, CLIPS, AND FASTENERS
	A. Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123/A 123M.
	B. Anchor Bolts: ASTM F 1554, Grade 36, threaded carbon-steel hex-headed bolts, headless, hooked bolts, and carbon-steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to ASTM A 153/A 153M, Class C.
	C. Expansion Anchors: Fabricated from corrosion-resistant materials, with allowable load or strength design capacities calculated according to ICC-ES AC193 and ACI 318 greater than or equal to the design load, as determined by testing per ASTM E 488 conducted by a qualified testing agency.
	D. Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with allowable load capacities calculated according to ICC-ES AC70, greater than or equal to the design load, as determined by testing per ASTM E 1190 conducted by a qualified testing agency.
	E. Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping, steel drill screws.
	F. Welding Electrodes: Comply with AWS standards.

	2.9 MISCELLANEOUS MATERIALS
	A. Galvanizing Repair Paint: SSPC-Paint 20 or MIL-P-21035B.
	B. Cement Grout: Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and hydration.
	C. Nonmetallic, Nonshrink Grout: Premixed, nonmetallic, noncorrosive, nonstaining grout containing selected silica sands, portland cement, shrinkage-compensating agents, and plasticizing and water-reducing agents, complying with ASTM C 1107/C 1107M, with fluid consistency and 30-minute working time.
	D. Shims: Load bearing, high-density multimonomer plastic, and nonleaching; or of cold-formed steel of same grade and coating as framing members supported by shims.
	E. Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch (6.4 mm) thick, selected from manufacturer's standard widths to match width of bottom track or rim track members.

	2.10 FABRICATION
	A. Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with connections securely fastened, according to referenced AISI's specifications and standards, manufacturer's written instructions, and requirements in this Section.
	B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses. Lift fabricated assemblies to prevent damage or permanent distortion.
	C. Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine supporting substrates and abutting structural framing for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.
	B. After applying sprayed fire-resistive materials, remove only as much of these materials as needed to complete installation of cold-formed framing without reducing thickness of fire-resistive materials below that are required to obtain fire-resistance rating indicated. Protect remaining fire-resistive materials from damage.
	C. Install load bearing shims or grout between the underside of load-bearing wall bottom track and the top of foundation wall or slab at locations with a gap larger than 1/4 inch (6 mm) to ensure a uniform bearing surface on supporting concrete or masonry construction.
	D. Install sealer gaskets at the underside of wall bottom track or rim track and at the top of foundation wall or slab at stud or joist locations.

	3.3 INSTALLATION, GENERAL
	A. Cold-formed steel framing may be shop or field fabricated for installation, or it may be field assembled.
	B. Install cold-formed steel framing according to AISI S200 and to manufacturer's written instructions unless more stringent requirements are indicated.
	C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure.
	D. Install cold-formed steel framing and accessories plumb, square, and true to line, and with connections securely fastened.
	E. Install framing members in one-piece lengths unless splice connections are indicated for track or tension members.
	F. Install temporary bracing and supports to secure framing and support loads comparable in intensity to those for which structure was designed. Maintain braces and supports in place, undisturbed, until entire integrated supporting structure has been completed and permanent connections to framing are secured.
	G. Do not bridge building expansion joints with cold-formed steel framing. Independently frame both sides of joints.
	H. Install insulation, specified in Section 07 21 00 "Thermal Insulation," in built-up exterior framing members, such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible on completion of framing work.
	I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's approved or standard punched openings.
	J. Erection Tolerances: Install cold-formed steel framing level, plumb, and true to line to a maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:

	3.4 LOAD-BEARING WALL INSTALLATION
	A. Install continuous top and bottom tracks sized to match studs. Align tracks accurately and securely anchor at corners and ends, and at spacings as follows:
	B. Squarely seat studs against top and bottom tracks with gap not exceeding of 1/8 inch (3 mm) between the end of wall framing member and the web of track. Fasten both flanges of studs to top and bottom tracks. Space studs as follows:
	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar configurations.
	D. Align studs vertically where floor framing interrupts wall-framing continuity. Where studs cannot be aligned, continuously reinforce track to transfer loads.
	E. Align floor and roof framing over studs according to AISI S200, Section C1. Where framing cannot be aligned, continuously reinforce track to transfer loads.
	F. Anchor studs abutting structural columns or walls, including masonry walls, to supporting structure as indicated.
	G. Install headers over wall openings wider than stud spacing. Locate headers above openings as indicated. Fabricate headers of compound shapes indicated or required to transfer load to supporting studs, complete with clip-angle connectors, web stiffeners, or gusset plates.
	H. Install supplementary framing, blocking, and bracing in stud framing indicated to support fixtures, equipment, services, casework, heavy trim, furnishings, and similar work requiring attachment to framing.
	I. Install horizontal bridging in stud system, spaced vertically 48 inches (1220 mm. Fasten at each stud intersection.
	J. Install steel sheet diagonal bracing straps to both stud flanges, terminate at and fasten to reinforced top and bottom tracks. Fasten clip-angle connectors to multiple studs at ends of bracing and anchor to structure.
	K. Install miscellaneous framing and connections, including supplementary framing, web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing system.

	3.5 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION
	A. Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to supporting structure as indicated.
	B. Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space studs as follows:
	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar requirements.
	D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical loads while providing lateral support.
	E. Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings but not more than 48 inches (1220 mm) apart. Fasten at each stud intersection.
	F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing system.

	3.6 FIELD QUALITY CONTROL
	A. Testing: Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Field and shop welds will be subject to testing and inspecting.
	C. Testing agency will report test results promptly and in writing to Contractor and Architect.
	D. Remove and replace work where test results indicate that it does not comply with specified requirements.
	E. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.7 REPAIRS AND PROTECTION
	A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and installed cold-formed steel framing with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions.
	B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that ensure that cold-formed steel framing is without damage or deterioration at time of Substantial Completion.



	055000 - metal fabrications
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Products furnished, but not installed, under this Section include the following:
	C. Related Requirements:

	1.3 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of metal fabrications that are anchored to or that receive other work. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to Project site in time for installation.

	1.4 ACTION SUBMITTALS
	A. Product Data: For the following:
	B. Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections, and details of metal fabrications and their connections. Show anchorage and accessory items. Provide Shop Drawings for the following:

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For professional engineer.
	B. Mill Certificates: Signed by stainless-steel manufacturers, certifying that products furnished comply with requirements.
	C. Welding certificates.
	D. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, certifying that shop primers are compatible with topcoats.
	E. Research/Evaluation Reports: For post-installed anchors, from ICC-ES.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Welding Qualifications: Qualify procedures and personnel according to the following:

	1.7 FIELD CONDITIONS
	A. Field Measurements: Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes acting on exterior metal fabrications by preventing buckling, opening of joints, overstressing of components, failure of connections, and other detrimental effects.

	2.2 METALS
	A. Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise indicated. For metal fabrications exposed to view in the completed Work, provide materials without seam marks, roller marks, rolled trade names, or blemishes.
	B. Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
	C. Stainless-Steel Sheet, Strip, and Plate: ASTM A 240/A 240M or ASTM A 666, Type 304.
	D. Stainless-Steel Bars and Shapes: ASTM A 276, Type 304.
	E. Steel Tubing: ASTM A 500/A 500M, cold-formed steel tubing.
	F. Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise indicated.
	G. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless otherwise indicated.
	H. Aluminum Plate and Sheet: ASTM B 209 (ASTM B 209M), Alloy 6061-T6.
	I. Aluminum Extrusions: ASTM B 221 (ASTM B 221M), Alloy 6063-T6.
	J. Aluminum Castings: ASTM B 26/B 26M, Alloy 443.0-F.
	K. Bronze Extrusions: ASTM B 455, Alloy UNS No. C38500 (extruded architectural bronze).
	L. Bronze Castings: ASTM B 584, Alloy UNS No. C83600 (leaded red brass) or No. C84400 (leaded semired brass).
	M. Nickel Silver Extrusions: ASTM B 151/B 151M, Alloy UNS No. C74500.
	N. Nickel Silver Castings: ASTM B 584, Alloy UNS No. C97600 (20 percent leaded nickel bronze).

	2.3 FASTENERS
	A. General: Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required.
	B. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); with hex nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers.
	C. Steel Bolts and Nuts: Regular hexagon-head bolts, ASTM A 325, Type 3 (ASTM A 325M, Type 3); with hex nuts, ASTM A 563, Grade C3 (ASTM A 563M, Class 8S3); and, where indicated, flat washers.
	D. Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts, ASTM F 593 (ASTM F 738M); with hex nuts, ASTM F 594 (ASTM F 836M); and, where indicated, flat washers; Alloy Group 1 (A1).
	E. Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563 (ASTM A 563M); and, where indicated, flat washers.
	F. Anchors, General: Anchors capable of sustaining, without failure, a load equal to six times the load imposed when installed in unit masonry and four times the load imposed when installed in concrete, as determined by testing according to ASTM E 488/E 488M, conducted by a qualified independent testing agency.
	G. Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip galvanized per ASTM F 2329.
	H. Post-Installed Anchors: Torque-controlled expansion anchors or chemical anchors.
	I. Slotted-Channel Inserts: Cold-formed, hot-dip galvanized-steel box channels (struts) complying with MFMA-4, 1-5/8 by 7/8 inches (41 by 22 mm) by length indicated with anchor straps or studs not less than 3 inches (75 mm) long at not more than 8 inches (200 mm) o.c. Provide with temporary filler and tee-head bolts, complete with washers and nuts, all zinc-plated to comply with ASTM B 633, Class Fe/Zn 5, as needed for fastening to inserts.

	2.4 MISCELLANEOUS MATERIALS
	A. Shop Primers: Provide primers that comply with Section 09 91 13 "Exterior Painting."
	B. Universal Shop Primer: Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with MPI#79 and compatible with topcoat.
	C. Water-Based Primer: Emulsion type, anticorrosive primer for mildly corrosive environments that is resistant to flash rusting when applied to cleaned steel, complying with MPI#107 and compatible with topcoat.
	D. Epoxy Zinc-Rich Primer: Complying with MPI#20 and compatible with topcoat.
	E. Shop Primer for Galvanized Steel: Primer formulated for exterior use over zinc-coated metal and compatible with finish paint systems indicated.
	F. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	G. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.
	H. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by manufacturer for interior and exterior applications.
	I. Concrete: Comply with requirements in Section 03 30 00 "Cast-in-Place Concrete" for normal-weight, air-entrained, concrete with a minimum 28-day compressive strength of 3000 psi (20 MPa).

	2.5 FABRICATION, GENERAL
	A. Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units only as necessary for shipping and handling limitations. Use connections that maintain structural value of joined pieces. Clearly mark units for reassembly and coordinated installation.
	B. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	C. Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	D. Form exposed work with accurate angles and surfaces and straight edges.
	E. Weld corners and seams continuously to comply with the following:
	F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or welds where possible. Where exposed fasteners are required, use Phillips flat-head (countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous.
	G. Fabricate seams and other connections that are exposed to weather in a manner to exclude water. Provide weep holes where water may accumulate.
	H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	I. Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	J. Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded steel strap anchors, 1/8 by 1-1/2 inches (3.2 by 38 mm), with a minimum 6-inch (150-mm) embedment and 2-inch (50-mm) hook, not less than 8 inches (200 mm) from ends and corners of units and 24 inches (600 mm) o.c., unless otherwise indicated.

	2.6 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General: Provide steel framing and supports not specified in other Sections as needed to complete the Work.
	B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent construction.
	C. Galvanize miscellaneous framing and supports where indicated.

	2.7 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles shown with continuously welded joints and smooth exposed edges. Miter corners and use concealed field splices where possible.
	B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and installation with other work.
	C. Galvanize and prime exterior miscellaneous steel trim.

	2.8 METAL BOLLARDS
	A. Fabricate metal bollards from Schedule 40 steel pipe 1/4-inch (6.4-mm) wall-thickness rectangular steel tubing.
	B. Prime bollards with zinc-rich primer.

	2.9 METAL DOWNSPOUT BOOTS
	A. Provide downspout boots made from cast iron in heights indicated with inlets of size and shape to suit downspouts. Provide units with flanges and holes for countersunk anchor bolts.
	B. Prime cast-iron downspout boots with zinc-rich primer.

	2.10 LOOSE BEARING AND LEVELING PLATES
	A. Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction. Drill plates to receive anchor bolts and for grouting.
	B. Prime plates with zinc-rich primer.

	2.11 LOOSE STEEL LINTELS
	A. Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and recesses in masonry walls and partitions at locations indicated. Fabricate in single lengths for each opening unless otherwise indicated. Weld adjoining members together to form a single unit where indicated.
	B. Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span, but not less than 8 inches (200 mm) unless otherwise indicated.
	C. Galvanize and prime loose steel lintels located in exterior walls.

	2.12 STEEL WELD PLATES AND ANGLES
	A. Provide steel weld plates and angles not specified in other Sections, for items supported from concrete construction as needed to complete the Work. Provide each unit with no fewer than two integrally welded steel strap anchors for embedding in concrete.

	2.13 FINISHES, GENERAL
	A. Finish metal fabrications after assembly.
	B. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into surrounding surface.

	2.14 STEEL AND IRON FINISHES
	A. Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.
	B. Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process.
	C. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated.
	D. Preparation for Shop Priming: Prepare surfaces to comply with SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	E. Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance Painting of Steel," for shop painting.

	2.15 ALUMINUM FINISHES
	A. As-Fabricated Finish: AA-M12.
	B. Clear Anodic Finish: AAMA 611, Class I, AA-M12C22A41.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, and free of rack; and measured from established lines and levels.
	B. Fit exposed connections accurately together to form hairline joints. Weld connections that are not to be left as exposed joints but cannot be shop welded because of shipping size limitations. Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after fabrication and are for bolted or screwed field connections.
	C. Field Welding: Comply with the following requirements:
	D. Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal fabrications are required to be fastened to in-place construction. Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and other connectors.
	E. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or similar construction.
	F. Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with grout, concrete, masonry, wood, or dissimilar metals with the following:

	3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS
	A. General: Install framing and supports to comply with requirements of items being supported, including manufacturers' written instructions and requirements indicated on Shop Drawings.
	B. Anchor supports for overhead doors securely to, and rigidly brace from, building structure.
	C. Support steel girders on solid grouted masonry, concrete, or steel pipe columns. Secure girders with anchor bolts embedded in grouted masonry or concrete or with bolts through top plates of pipe columns.
	D. Install pipe columns on concrete footings with grouted baseplates. Position and grout column baseplates as specified in "Installing Bearing and Leveling Plates" Article.

	3.3 INSTALLING METAL BOLLARDS
	A. Anchor bollards in place with concrete footings. Center and align bollards in holes 3 inches (75 mm) above bottom of excavation. Place concrete and vibrate or tamp for consolidation. Support and brace bollards in position until concrete has cured.
	B. Fill bollards solidly with concrete, mounding top surface to shed water.

	3.4 INSTALLING BEARING AND LEVELING PLATES
	A. Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces. Clean bottom surface of plates.
	B. Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if protruding, cut off flush with edge of bearing plate before packing with nonshrink grout. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.

	3.5 ADJUSTING AND CLEANING
	A. Touchup Painting: Immediately after erection, clean field welds, bolted connections, and abraded areas. Paint uncoated and abraded areas with the same material as used for shop painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.
	B. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Section 09 91 13 "Exterior Painting."
	C. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to comply with ASTM A 780/A 780M.



	055213 - Pipe and Tube Railings
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint and coating manufacturers' written recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorages for railings. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be embedded in concrete or masonry. Deliver such items to Project site in time for installation.
	C. Schedule installation so wall attachments are made only to completed walls. Do not support railings temporarily by any means that do not satisfy structural performance requirements.

	1.4 ACTION SUBMITTALS
	A. Product Data: For the following:
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	C. Delegated-Design Submittal: For railings, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Welding certificates.
	C. Mill Certificates: Signed by manufacturers of stainless-steel products certifying that products furnished comply with requirements.
	D. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers certifying that shop primers are compatible with topcoats.
	E. Product Test Reports: For pipe and tube railings, for tests performed by a qualified testing agency, according to ASTM E 894 and ASTM E 935.
	F. Evaluation Reports: For post-installed anchors, from ICC-ES.

	1.6 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to the following:

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.

	1.8 FIELD CONDITIONS
	A. Field Measurements: Verify actual locations of walls and other construction contiguous with metal fabrications by field measurements before fabrication.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 "Quality Requirements," to design railings, including attachment to building construction.
	B. Structural Performance: Railings, including attachment to building construction, shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	C. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.

	2.2 METALS, GENERAL
	A. Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller marks, rolled trade names, stains, discolorations, or blemishes.
	B. Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as supported rails unless otherwise indicated.

	2.3 STEEL AND IRON
	A. Tubing:  ASTM A 500 (cold formed) or ASTM A 513.
	B. Pipe: ASTM A 53/A 53M, Type F or Type S, Grade A, Standard Weight (Schedule 40), unless another grade and weight are required by structural loads.
	C. Plates, Shapes, and Bars: ASTM A 36/A 36M.
	D. Cast Iron: Either gray iron, ASTM A 48/A 48M, or malleable iron, ASTM A 47/A 47M, unless otherwise indicated.

	2.4 FASTENERS
	A. General: Provide the following:
	B. Fasteners for Anchoring Railings to Other Construction: Select fasteners of type, grade, and class required to produce connections suitable for anchoring railings to other types of construction indicated and capable of withstanding design loads.
	C. Fasteners for Interconnecting Railing Components:
	D. Post-Installed Anchors:  Torque-controlled expansion anchors or chemical anchors capable of sustaining, without failure, a load equal to 6 times the load imposed when installed in unit masonry and 4 times the load imposed when installed in concrete, as determined by testing according to ASTM E 488/E 488M, conducted by a qualified independent testing agency.

	2.5 MISCELLANEOUS MATERIALS
	A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.
	B. Etching Cleaner for Galvanized Metal: Complying with MPI#25.
	C. Galvanizing Repair Paint: High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.
	D. Shop Primers: Provide primers that comply with Section 09 96 00 "High-Performance Coatings."
	E. Intermediate Coats and Topcoats: Provide products that comply with Section 09 96 00 "High-Performance Coatings."
	F. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.
	G. Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by manufacturer for interior and exterior applications.
	H. Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion cement formulation for mixing with water at Project site to create pourable anchoring, patching, and grouting compound.

	2.6 FABRICATION
	A. General: Fabricate railings to comply with requirements indicated for design, dimensions, member sizes and spacing, details, finish, and anchorage, but not less than that required to support structural loads.
	B. Shop assemble railings to greatest extent possible to minimize field splicing and assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly mark units for reassembly and coordinated installation. Use connections that maintain structural value of joined pieces.
	C. Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of approximately 1/32 inch (1 mm) unless otherwise indicated. Remove sharp or rough areas on exposed surfaces.
	D. Form work true to line and level with accurate angles and surfaces.
	E. Fabricate connections that are exposed to weather in a manner that excludes water. Provide weep holes where water may accumulate.
	F. Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
	G. Connections: Fabricate railings with welded connections unless otherwise indicated.
	H. Welded Connections: Cope components at connections to provide close fit, or use fittings designed for this purpose. Weld all around at connections, including at fittings.
	I. Form Changes in Direction as Follows:
	J. For changes in direction made by bending, use jigs to produce uniform curvature for each repetitive configuration required. Maintain cross section of member throughout entire bend without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.
	K. Close exposed ends of railing members with prefabricated end fittings.
	L. Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends of returns unless clearance between end of rail and wall is 1/4 inch (6 mm) or less.
	M. Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, and anchors to interconnect railing members to other work unless otherwise indicated.
	N. Provide inserts and other anchorage devices for connecting railings to concrete or masonry work. Fabricate anchorage devices capable of withstanding loads imposed by railings. Coordinate anchorage devices with supporting structure.
	O. For railing posts set in concrete, provide stainless-steel sleeves not less than 6 inches (150 mm) long with inside dimensions not less than 1/2 inch (13 mm) greater than outside dimensions of post, with metal plate forming bottom closure.
	P. For removable railing posts, fabricate slip-fit sockets from steel tube or pipe whose ID is sized for a close fit with posts; limit movement of post without lateral load, measured at top, to not more than one-fortieth of post height. Provide socket covers designed and fabricated to resist being dislodged.
	Q. Toe Boards: Provide toe boards at railings around openings and at edge of open-sided floors and platforms. Fabricate to dimensions and details indicated.

	2.7 STEEL AND IRON FINISHES
	A. Galvanized Railings:
	B. For galvanized railings, provide hot-dip galvanized fittings, brackets, fasteners, sleeves, and other ferrous components.
	C. Preparing Galvanized Railings for Shop Priming: After galvanizing, thoroughly clean railings of grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner.
	D. Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
	E. Primer Application: Apply shop primer to prepared surfaces of railings unless otherwise indicated. Comply with requirements in SSPC-PA 1, "Shop, Field, and Maintenance Painting of Steel," for shop painting. Primer need not be applied to surfaces to be embedded in concrete or masonry.
	F. Shop-Painted Finish: Comply with Section 09 96 00 "High-Performance Coatings."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify that locations of concealed reinforcements are clearly marked for Installer. Locate reinforcements and mark locations if not already done.

	3.2 INSTALLATION, GENERAL
	A. Fit exposed connections together to form tight, hairline joints.
	B. Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in location, alignment, and elevation; measured from established lines and levels and free of rack.
	C. Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals and other materials from direct contact with incompatible materials.
	D. Adjust railings before anchoring to ensure matching alignment at abutting joints.
	E. Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for securing railings and for properly transferring loads to in-place construction.

	3.3 RAILING CONNECTIONS
	A. Welded Connections: Use fully welded joints for permanently connecting railing components. Comply with requirements for welded connections in "Fabrication" Article whether welding is performed in the shop or in the field.
	B. Expansion Joints: Install expansion joints at locations indicated but not farther apart than required to accommodate thermal movement. Provide slip-joint internal sleeve extending 2 inches (50 mm) beyond joint on either side, fasten internal sleeve securely to one side, and locate joint within 6 inches (150 mm) of post.

	3.4 ANCHORING POSTS
	A. Form or core-drill holes not less than 5 inches (125 mm) deep and 3/4 inch (20 mm) larger than OD of post for installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space between post and concrete with nonshrink, nonmetallic grout or anchoring cement, mixed and placed to comply with anchoring material manufacturer's written instructions.
	B. Leave anchorage joint exposed with 1/8-inch (3-mm) buildup, sloped away from post.
	C. Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by conditions, connected to posts and to metal supporting members as follows:
	D. Install removable railing sections, where indicated, in slip-fit metal sockets cast in concrete.

	3.5 ATTACHING RAILINGS
	A. Anchor railing ends at walls with round flanges anchored to wall construction and welded to railing ends.
	B. Anchor railing ends to metal surfaces with flanges bolted to metal surfaces and welded to railing ends.
	C. Attach railings to wall with wall brackets. Locate brackets as indicated or, if not indicated, at spacing required to support structural loads.
	D. Secure wall brackets and railing end flanges to building construction as follows:
	A. Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint are specified in Section 09 96 00 "High-Performance Coatings."
	B. Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair galvanizing to comply with ASTM A 780/A 780M.

	3.7 PROTECTION
	A. Protect finishes of railings from damage during construction period with temporary protective coverings approved by railing manufacturer. Remove protective coverings at time of Substantial Completion.



	061053 - Miscellaneous Rough Carpentry
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 DEFINITIONS
	A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least dimension.
	B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) or greater size but less than 5 inches nominal (114 mm actual) size in least dimension.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials and dimensions and include construction and application details.

	1.5 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports: For the following, from ICC-ES:

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: For testing agency providing classification marking for fire-retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that periodically performs inspections to verify that the material bearing the classification marking is representative of the material tested.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Stack lumber flat with spacers beneath and between each bundle to provide air circulation. Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PRODUCTS, GENERAL
	A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is indicated, provide lumber that complies with the applicable rules of any rules-writing agency certified by the ALSC Board of Review. Provide lumber graded by an agency certified by the ALSC Board of Review to inspect and grade lumber under the rules indicated.
	B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated.

	2.2 MISCELLANEOUS LUMBER
	A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other construction, including the following:
	B. Dimension Lumber Items:  Standard, Stud, or No. 3 grade lumber of any species.
	C. Concealed Boards:  19 percent maximum moisture content of any of the following species and grades:
	D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber of any species may be used provided that it is cut and selected to eliminate defects that will interfere with its attachment and purpose.
	E. For blocking and nailers used for attachment of other construction, select and cut lumber to eliminate knots and other defects that will interfere with attachment of other work.

	2.3 FASTENERS
	A. General: Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	B. Nails, Brads, and Staples: ASTM F1667.
	C. Screws for Fastening to Metal Framing:  ASTM C1002, length as recommended by screw manufacturer for material being fastened.
	D. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	E. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC01 ICC-ES AC58 ICC-ES AC193 or ICC-ES AC308 as appropriate for the substrate.

	2.4 MISCELLANEOUS MATERIALS
	A. Flexible Flashing: Composite, self-adhesive, flashing product consisting of a pliable, butyl rubber compound, bonded to a high-density polyethylene film, aluminum foil, or spunbonded polyolefin to produce an overall thickness of not less than 0.025 inch (0.6 mm).


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit carpentry accurately to other construction. Locate furring, nailers, blocking,and similar supports to comply with requirements for attaching other construction.
	B. Install metal framing anchors to comply with manufacturer's written instructions. Install fasteners through each fastener hole.
	C. Do not splice structural members between supports unless otherwise indicated.
	D. Provide blocking and framing as indicated and as required to support facing materials, fixtures, specialty items, and trim.
	E. Sort and select lumber so that natural characteristics do not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of member or pieces that are too small to use with minimum number of joints or optimum joint arrangement.
	F. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated lumber.
	G. Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	H. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections between members. Install fasteners without splitting wood. Drive nails snug but do not countersink nail heads unless otherwise indicated.

	3.2 INSTALLATION OF WOOD BLOCKING AND NAILER
	A. Install where indicated and where required for attaching other work. Form to shapes indicated and cut as required for true line and level of attached work. Coordinate locations with other work involved.
	B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces unless otherwise indicated.
	C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of ground to exact thickness of finish material. Remove temporary grounds when no longer required.

	3.3 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.
	B. Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.



	061600 - Sheathing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	B. Product Data Submittals: For each type of process and factory-fabricated product. Indicate component materials and dimensions and include construction and application details.
	C. Shop Drawings: For air-barrier and water-resistant glass-mat gypsum sheathing assemblies.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer, including list of ABAA-certified installers and supervisors employed by Installer, who work on Project.
	B. Evaluation Reports: For the following, from ICC-ES:
	C. Field quality-control reports.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. Protect sheathing from weather by covering with waterproof sheeting, securely anchored. Provide for air circulation around stacks and under coverings.


	PART 2 -  PRODUCTS
	2.1 WOOD PANEL PRODUCTS
	A. Emissions: Products are to meet the testing and product requirements of the California Department of Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."
	B. Thickness: As needed to comply with requirements specified, but not less than thickness indicated.
	C. Factory mark panels to indicate compliance with applicable standard.

	2.2 PRESERVATIVE-TREATED PLYWOOD
	A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC3b for exterior construction not in contact with ground.
	B. Mark plywood with appropriate classification marking of an inspection agency acceptable to authorities having jurisdiction.
	C. Application: Treat all plywood unless otherwise indicated.

	2.3 ROOF SHEATHING
	A. Plywood Sheathing, Roofs: Either DOC PS 1 or DOC PS 2, Exterior, Structural I sheathing.

	2.4 FASTENERS
	A. General: Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	B. Nails, Brads, and Staples: ASTM F1667.
	C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	D. Screws for Fastening Sheathing to Wood Framing: ASTM C1002.
	E. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: ASTM C954, except with wafer heads and reamer wings, length as recommended by screw manufacturer for material being fastened.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces do not span between fewer than three support members.
	B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting construction unless otherwise indicated.
	C. Securely attach to substrate by fastening as indicated, complying with the following:
	D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections. Install fasteners without splitting wood.
	E. Coordinate roof sheathing installation with flashing and joint-sealant installation so these materials are installed in sequence and manner that prevent exterior moisture from passing through completed assembly.
	F. Coordinate sheathing installation with installation of materials installed over sheathing so sheathing is not exposed to precipitation or left exposed at end of the workday when rain is forecast.

	3.2 INSTALLATION OF WOOD STRUCTURAL PANEL
	A. General: Comply with applicable recommendations in APA Form No. E30, "Engineered Wood Construction Guide," for types of structural-use panels and applications indicated.
	B. Fastening Methods: Fasten panels as indicated below:

	3.3 FIELD QUALITY CONTROL
	A. ABAA Quality Assurance Program: Perform examinations, preparation, installation, testing, and inspections under ABAA's Quality Assurance Program.
	B. Testing and Inspecting Agency: Engage a qualified testing agency to perform tests and inspections.
	C. Prepare test and inspection reports.



	074113.16 - STANDING-SEAM METAL ROOF PANELS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:

	1.3 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings:
	C. Samples for Initial Selection: For each type of metal panel indicated with factory-applied color finishes.
	D. Samples for Verification: For each type of exposed finish required, prepared on Samples of size indicated below.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer.
	B. Product Test Reports: For each product, for tests performed by a qualified testing agency.
	C. Field quality-control reports.
	D. Sample Warranties: For special warranties.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For metal panels to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications: An entity that employs installers and supervisors who are trained and approved by manufacturer.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Deliver components, metal panels, and other manufactured items so as not to be damaged or deformed. Package metal panels for protection during transportation and handling.
	B. Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and surface damage.
	C. Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of water. Do not store metal panels in contact with other materials that might cause staining, denting, or other surface damage.
	D. Retain strippable protective covering on metal panels during installation.

	1.9 FIELD CONDITIONS
	A. Weather Limitations: Proceed with installation only when existing and forecasted weather conditions permit assembly of metal panels to be performed according to manufacturers' written instructions and warranty requirements.

	1.10 COORDINATION
	A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual equipment provided.
	B. Coordinate metal panel installation with rain drainage work, flashing, trim, construction of soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

	1.11 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of metal panel systems that fail in materials or workmanship within specified warranty period.
	B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer agrees to repair finish or replace metal panels that show evidence of deterioration of factory-applied finishes within specified warranty period.
	C. Special Weathertightness Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace standing-seam metal roof panel assemblies that fail to remain weathertight, including leaks, within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Provide metal panel systems capable of withstanding the effects of the following loads, based on testing according to ASTM E1592:
	B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to ASTM E1680 at the following test-pressure difference:
	C. Water Penetration under Static Pressure: No water penetration when tested according to ASTM E1646 at the following test-pressure difference:
	D. Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for wind-uplift-resistance class indicated.
	E. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes by preventing buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

	2.2 STANDING-SEAM METAL ROOF PANELS
	A. Provide factory-formed metal roof panels designed to be installed by lapping and interconnecting raised side edges of adjacent panels with joint type indicated and mechanically attaching panels to supports using concealed clips in side laps. Include clips, cleats, pressure plates, and accessories required for weathertight installation.
	B. Vertical-Rib, Seamed-Joint, Standing-Seam Structural Metal Roof Panels: Formed with vertical ribs at panel edges and intermediate stiffening ribs symmetrically spaced between ribs; designed for sequential installation by mechanically attaching panels to supports using concealed clips located under one side of panels, engaging opposite edge of adjacent panels, and mechanically seaming panels together.

	2.3 METAL SOFFIT PANELS
	2.4 UNDERLAYMENT MATERIALS
	A. Self-Adhering, High-Temperature Underlayment: Provide self-adhering, cold-applied, sheet underlayment, a minimum of 30 mils thick, consisting of slip-resistant, polyethylene-film top surface laminated to a layer of butyl or SBS-modified asphalt adhesive, with release-paper backing. Provide primer when recommended by underlayment manufacturer.

	2.5 MISCELLANEOUS MATERIALS
	A. Miscellaneous Metal Subframing and Furring: ASTM C645; cold-formed, metallic-coated steel sheet, ASTM A653/A653M, G90 coating designation or ASTM A792/A792M, Class AZ50 coating designation unless otherwise indicated. Provide manufacturer's standard sections as required for support and alignment of metal panel system.
	B. Panel Accessories: Provide components required for a complete, weathertight panel system including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of metal panels unless otherwise indicated.
	C. Flashing and Trim: Provide flashing and trim formed from same material as metal panels as required to seal against weather and to provide finished appearance. Locations include, but are not limited to, eaves, rakes, corners, bases, framed openings, ridges, fasciae, and fillers. Finish flashing and trim with same finish system as adjacent metal panels.
	D. Panel Fasteners: Self-tapping screws designed to withstand design loads.
	E. Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with panel materials, are nonstaining, and do not damage panel finish.

	2.6 FABRICATION
	A. Fabricate and finish metal panels and accessories at the factory, by manufacturer's standard procedures and processes, as necessary to fulfill indicated performance requirements demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and structural requirements.
	B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full length of panel.
	C. Fabricate metal panel joints with factory-installed captive gaskets or separator strips that provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from movements.
	D. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of item indicated.

	2.7 FINISHES
	A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples. Noticeable variations in same piece are unacceptable. Variations in appearance of other components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.
	C. Steel Panels and Accessories:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, metal panel supports, and other conditions affecting performance of the Work.
	B. Examine roughing-in for components and systems penetrating metal panels to verify actual locations of penetrations relative to seam locations of metal panels before installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support members and anchorages according to ASTM C754 and metal panel manufacturer's written recommendations.

	3.3 INSTALLATION OF UNDERLAYMENT
	A. Self-Adhering Sheet Underlayment: Apply primer if required by manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation. Apply at locations indicated below, wrinkle free, in shingle fashion to shed water, and with end laps of not less than 6 inches staggered 24 inches between courses. Overlap side edges not less than 3-1/2 inches. Roll laps with roller. Cover underlayment within fourteen (14) days.
	B. Flashings: Install flashings to cover underlayment to comply with requirements specified in Section 07 62 00 "Sheet Metal Flashing and Trim."

	3.4  INSTALLATION OF METAL SOFFIT PANELS
	a. General: Install metal panels according to manufacturer's written instructions in orientation, sizes, and locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor metal panels and other components of the Work securely in place, with provisions for thermal and structural movement.
	b. Fasteners:
	c. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action as recommended in writing by metal panel manufacturer.
	d. Lap-Seam Metal Panels: Fasten metal panels to supports with fasteners at each lapped joint at location and spacing recommended by manufacturer.
	e. Watertight Installation:
	f. Accessory Installation: Install accessories with positive anchorage to building and weathertight mounting, and provide for thermal expansion. Coordinate installation with flashings and other components.
	g. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and set units true to line and level as indicated. Install work with laps, joints, and seams that are permanently watertight.

	3.5 INSTALLATION OF STANDING SEAM METAL ROOF PANELS
	A. Install metal panels according to manufacturer's written instructions in orientation, sizes, and locations indicated. Install panels perpendicular to supports unless otherwise indicated. Anchor metal panels and other components of the Work securely in place, with provisions for thermal and structural movement.
	B. Fasteners:
	C. Anchor Clips: Anchor metal roof panels and other components of the Work securely in place, using manufacturer's approved fasteners according to manufacturers' written instructions.
	D. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect against galvanic action as recommended in writing by metal panel manufacturer.
	E. Standing-Seam Metal Roof Panel Installation: Fasten metal roof panels to supports with concealed clips at each standing-seam joint at location, spacing, and with fasteners recommended in writing by manufacturer.
	F. Accessory Installation: Install accessories with positive anchorage to building and weathertight mounting, and provide for thermal expansion. Coordinate installation with flashings and other components.
	G. Flashing and Trim: Comply with performance requirements, manufacturer's written installation instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners where possible, and set units true to line and level as indicated. Install work with laps, joints, and seams that will be permanently watertight and weather resistant.
	H. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal to metal roof panels as recommended by manufacturer.

	3.6 ERECTION TOLERANCES
	A. Installation Tolerances: Shim and align metal panel units within installed tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-inch offset of adjoining faces and of alignment of matching profiles.

	3.7 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect metal roof panel installation, including accessories. Report results in writing.
	B. Remove and replace applications of metal roof panels where tests and inspections indicate that they do not comply with specified requirements.
	C. Additional tests and inspections, at Contractor's expense, are performed to determine compliance of replaced or additional work with specified requirements.
	D. Prepare test and inspection reports.

	3.8 CLEANING AND PROTECTION
	A. Remove temporary protective coverings and strippable films, if any, as metal panels are installed, unless otherwise indicated in manufacturer's written installation instructions. On completion of metal panel installation, clean finished surfaces as recommended by metal panel manufacturer. Maintain in a clean condition during construction.
	B. Replace metal panels that have been damaged or have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	076200 - Sheet Metal Flashing and Trim
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Requirements:

	1.3 COORDINATION
	A. Coordinate sheet metal flashing and trim layout and seams with sizes and locations of penetrations to be flashed, and joints and seams in adjacent materials.
	B. Coordinate sheet metal flashing and trim installation with adjoining roofing and wall materials, joints, and seams to provide leakproof, secure, and noncorrosive installation.

	1.4 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For sheet metal flashing and trim.
	C. Samples for Verification: For each type of exposed finish.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For sheet metal flashing and trim, and its accessories, to include in maintenance manuals.

	1.7 QUALITY ASSURANCE
	A. Fabricator Qualifications: Employs skilled workers who custom fabricate sheet metal flashing and trim similar to that required for this Project and whose products have a record of successful in-service performance.

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Do not store sheet metal flashing and trim materials in contact with other materials that might cause staining, denting, or other surface damage. Store sheet metal flashing and trim materials away from uncured concrete and masonry.
	B. Protect strippable protective covering on sheet metal flashing and trim from exposure to sunlight and high humidity, except to extent necessary for period of sheet metal flashing and trim installation.

	1.9 WARRANTY
	A. Special Warranty on Finishes: Manufacturer agrees to repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of factory-applied finishes within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. General: Sheet metal flashing and trim assemblies shall withstand wind loads, structural movement, thermally induced movement, and exposure to weather without failure due to defective manufacture, fabrication, installation, or other defects in construction. Completed sheet metal flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.
	B. Sheet Metal Standard for Flashing and Trim: Comply with NRCA's "The NRCA Roofing Manual" and SMACNA's "Architectural Sheet Metal Manual" requirements for dimensions and profiles shown unless more stringent requirements are indicated.
	C. SPRI Wind Design Standard: Manufacture and install copings and roof edge flashings tested according to SPRI ES-1 and capable of resisting the following design pressure:
	D. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects. Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

	2.2 SHEET METALS
	A. General: Protect mechanical and other finishes on exposed surfaces from damage by applying strippable, temporary protective film before shipping.
	B. Stainless-Steel Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304, dead soft, fully annealed; with smooth, flat surface.
	C. Metallic-Coated Steel Sheet: Provide zinc-coated (galvanized) steel sheet according to ASTM A 653/A 653M, G90 (Z275) coating designation; prepainted by coil-coating process to comply with ASTM A 755/A 755M.

	2.3 UNDERLAYMENT MATERIALS
	A. Self-Adhering, High-Temperature Sheet: Minimum 30 mils (0.76 mm) thick, consisting of a slip-resistant polyethylene- or polypropylene-film top surface laminated to a layer of butyl- or SBS-modified asphalt adhesive, with release-paper backing; specifically designed to withstand high metal temperatures beneath metal roofing. Provide primer according to written recommendations of underlayment manufacturer.
	B. Slip Sheet: Rosin-sized building paper, 3 lb/100 sq. ft. (0.16 kg/sq. m) minimum.

	2.4 MISCELLANEOUS MATERIALS
	A. General: Provide materials and types of fasteners, solder, protective coatings, sealants, and other miscellaneous items as required for complete sheet metal flashing and trim installation and as recommended by manufacturer of primary sheet metal unless otherwise indicated.
	B. Fasteners: Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed to withstand design loads and recommended by manufacturer of primary sheet metal.
	C. Solder:
	D. Sealant Tape: Pressure-sensitive, 100 percent solids, polyisobutylene compound sealant tape with release-paper backing. Provide permanently elastic, nonsag, nontoxic, nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick.
	E. Elastomeric Sealant: ASTM C 920, elastomeric polyurethane or silicone polymer sealant; of type, grade, class, and use classifications required to seal joints in sheet metal flashing and trim and remain watertight.
	F. Butyl Sealant: ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.
	G. Epoxy Seam Sealer: Two-part, noncorrosive, aluminum seam-cementing compound, recommended by aluminum manufacturer for exterior nonmoving joints, including riveted joints.
	H. Bituminous Coating: Cold-applied asphalt emulsion according to ASTM D 1187.
	I. Asphalt Roofing Cement: ASTM D 4586, asbestos free, of consistency required for application.

	2.5 FABRICATION, GENERAL
	A. General: Custom fabricate sheet metal flashing and trim to comply with details shown and recommendations in cited sheet metal standard that apply to design, dimensions, geometry, metal thickness, and other characteristics of item required. Fabricate sheet metal flashing and trim in shop to greatest extent possible.
	B. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to a tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.
	C. Fabrication Tolerances: Fabricate sheet metal flashing and trim that is capable of installation to tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."
	D. Expansion Provisions: Form metal for thermal expansion of exposed flashing and trim.
	E. Sealant Joints: Where movable, nonexpansion-type joints are required, form metal to provide for proper installation of elastomeric sealant according to cited sheet metal standard.
	F. Fabricate cleats and attachment devices from same material as accessory being anchored or from compatible, noncorrosive metal.
	G. Fabricate cleats and attachment devices of sizes as recommended by cited sheet metal standard for application, but not less than thickness of metal being secured.
	H. Seams: Fabricate nonmoving seams with flat-lock seams. Tin edges to be seamed, form seams, and solder.
	I. Seams: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with elastomeric sealant unless otherwise recommended by sealant manufacturer for intended use. Rivet joints where necessary for strength.
	J. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and seal with epoxy seam sealer. Rivet joints where necessary for strength.
	K. Do not use graphite pencils to mark metal surfaces.

	2.6 WALL SHEET METAL FABRICATIONS
	A. Through-Wall Flashing: Fabricate continuous flashings in minimum 96-inch- (2400-mm-) long, but not exceeding 12-foot- (3.6-m-) long, sections, under copings, and at shelf angles. Fabricate discontinuous lintel, sill, and similar flashings to extend 6 inches (150 mm) beyond each side of wall openings; and form with 2-inch- (50-mm-) high, end dams. Fabricate from the following materials:
	B. Opening Flashings in Frame Construction: Fabricate head, sill, jamb, and similar flashings to extend 4 inches (100 mm) beyond wall openings. Form head and sill flashing with 2-inch- (50-mm-) high, end dams. Fabricate from the following materials:

	2.7 MISCELLANEOUS SHEET METAL FABRICATIONS
	A. Equipment Support Flashing: Fabricate from the following materials:


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances, substrate, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 UNDERLAYMENT INSTALLATION
	A. Self-Adhering Sheet Underlayment: Install self-adhering sheet underlayment, wrinkle free. Prime substrate if recommended by underlayment manufacturer. Comply with temperature restrictions of underlayment manufacturer for installation; use primer for installing underlayment at low temperatures. Apply in shingle fashion to shed water, with end laps of not less than 6 inches (150 mm) staggered 24 inches (600 mm) between courses. Overlap side edges not less than 3-1/2 inches (90 mm). Roll laps and edges with roller. Cover underlayment within 14 days.
	B. Apply slip sheet, wrinkle free, over underlayment before installing sheet metal flashing and trim.

	3.3 INSTALLATION, GENERAL
	A. General: Anchor sheet metal flashing and trim and other components of the Work securely in place, with provisions for thermal and structural movement. Use fasteners, protective coatings, separators, sealants, and other miscellaneous items as required to complete sheet metal flashing and trim system.
	B. Metal Protection: Where dissimilar metals contact each other, or where metal contacts pressure-treated wood or other corrosive substrates, protect against galvanic action or corrosion by painting contact surfaces with bituminous coating or by other permanent separation as recommended by sheet metal manufacturer or cited sheet metal standard.
	C. Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space movement joints at maximum of 10 feet (3 m) with no joints within 24 inches (600 mm) of corner or intersection.
	D. Fasteners: Use fastener sizes that penetrate wood blocking or sheathing not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.
	E. Conceal fasteners and expansion provisions where possible in exposed work and locate to minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight installation.
	F. Seal joints as required for watertight construction.
	G. Soldered Joints: Clean surfaces to be soldered, removing oils and foreign matter. Pre-tin edges of sheets with solder to width of 1-1/2 inches (38 mm); however, reduce pre-tinning where pre-tinned surface would show in completed Work.

	3.4 ROOF FLASHING INSTALLATION
	A. General: Install sheet metal flashing and trim to comply with performance requirements and cited sheet metal standard. Provide concealed fasteners where possible, and set units true to line, levels, and slopes. Install work with laps, joints, and seams that are permanently watertight and weather resistant.
	B. Roof Edge Flashing: Anchor to resist uplift and outward forces according to recommendations in cited sheet metal standard unless otherwise indicated. Interlock bottom edge of roof edge flashing with continuous cleat anchored to substrate at staggered 3-inch (75-mm) centers.
	C. Pipe or Post Counterflashing: Install counterflashing umbrella with close-fitting collar with top edge flared for elastomeric sealant, extending minimum of 4 inches (100 mm) over base flashing. Install stainless-steel draw band and tighten.
	D. Counterflashing: Coordinate installation of counterflashing with installation of base flashing. Insert counterflashing in reglets or receivers and fit tightly to base flashing. Extend counterflashing 4 inches (100 mm) over base flashing. Lap counterflashing joints minimum of 4 inches (100 mm). Secure in waterproof manner by means of snap-in installation and sealant or lead wedges and sealant unless otherwise indicated.
	E. Roof-Penetration Flashing: Coordinate installation of roof-penetration flashing with installation of roofing and other items penetrating roof. Seal with elastomeric sealant and clamp flashing to pipes that penetrate roof.

	3.5 WALL FLASHING INSTALLATION
	A. General: Install sheet metal wall flashing to intercept and exclude penetrating moisture according to cited sheet metal standard unless otherwise indicated. Coordinate installation of wall flashing with installation of wall-opening components such as windows, doors, and louvers.
	B. Through-Wall Flashing: Installation of through-wall flashing is specified in Section 04 20 00 "Unit Masonry."
	C. Reglets: Installation of reglets is specified in Section 04 20 00 "Unit Masonry."
	D. Opening Flashings in Frame Construction: Install continuous head, sill, jamb, and similar flashings to extend 4 inches (100 mm) beyond wall openings.

	3.6 ERECTION TOLERANCES
	A. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerance of 1/4 inch in 20 feet (6 mm in 6 m) on slope and location lines indicated on Drawings and within 1/8-inch (3-mm) offset of adjoining faces and of alignment of matching profiles.
	B. Installation Tolerances: Shim and align sheet metal flashing and trim within installed tolerances specified in MCA's "Guide Specification for Residential Metal Roofing."

	3.7 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials. Clean off excess solder.
	C. Clean off excess sealants.
	D. Remove temporary protective coverings and strippable films as sheet metal flashing and trim are installed unless otherwise indicated in manufacturer's written installation instructions. On completion of sheet metal flashing and trim installation, remove unused materials and clean finished surfaces as recommended by sheet metal flashing and trim manufacturer. Maintain sheet metal flashing and trim in clean condition during construction.
	E. Replace sheet metal flashing and trim that have been damaged or that have deteriorated beyond successful repair by finish touchup or similar minor repair procedures.



	077100 - ROOF SPECIALTIES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.3 PERFORMANCE REQUIREMENTS
	A. General Performance:  Roof specialties shall withstand exposure to weather and resist thermally induced movement without failure, rattling, leaking, or fastener disengagement due to defective manufacture, fabrication, installation, or other defects in construction.
	B. FM Approvals' Listing:  Manufacture and install copings and roof-edge flashings that are listed in FM Approvals' "RoofNav" and approved for windstorm classification, Class 1-90.  Identify materials with FM Approvals' markings.
	C. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes to prevent buckling, opening of joints, hole elongation, overstressing of components, failure of joint sealants, failure of connections, and other detrimental effects.  Provide clips that resist rotation and avoid shear stress as a result of thermal movements.  Base calculations on surface temperatures of materials due to both solar heat gain and nighttime-sky heat loss.

	1.4 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Shop Drawings:  For roof specialties.  Include plans, elevations, expansion-joint locations, keyed details, and attachments to other work.  Distinguish between plant- and field-assembled work.  Include the following:
	C. Samples for Initial Selection:  For each type of roof specialty indicated with factory-applied color finishes.
	D. Samples for Verification:  For copings, roof-edge flashings and roof-edge drainage systems made from 12-inch (300-mm) lengths of full-size components including fasteners, cover joints, accessories, and attachments.

	1.5 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, for copings and roof-edge flashings.
	B. Warranty:  Sample of special warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Maintenance Data:  For roofing specialties to include in maintenance manuals.
	B. Preinstallation Conference:  Conduct conference at Project site.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Do not store roof specialties in contact with other materials that might cause staining, denting, or other surface damage.  Store roof specialties away from uncured concrete and masonry.
	B. Protect strippable protective covering on roof specialties from exposure to sunlight and high humidity, except to extent necessary for the period of roof specialties installation.

	1.8 WARRANTY
	A. Special Warranty on Painted Finishes:  Manufacturer's standard form in which manufacturer agrees to repair finish or replace roof specialties that show evidence of deterioration of factory-applied finishes within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 EXPOSED METALS
	A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy as standard with manufacturer for finish required, with temper to suit forming operations and performance required.
	B. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy and temper recommended by manufacturer for type of use and finish indicated, finished as follows:

	2.2 CONCEALED METALS
	A. Aluminum Sheet:  ASTM B 209 (ASTM B 209M), alloy and temper recommended by manufacturer for type of use and structural performance indicated, mill finished.
	B. Aluminum Extrusions:  ASTM B 221 (ASTM B 221M), alloy and temper recommended by manufacturer for type of use and structural performance indicated, mill finished.
	C. Stainless-Steel Sheet:  ASTM A 240/A 240M or ASTM A 666, Type 304.
	D. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating designation.

	2.3 UNDERLAYMENT MATERIALS
	A. Felt:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated.
	B. Self-Adhering, High-Temperature Sheet:  Minimum 30 to 40 mils (0.76 to 1.0 mm) thick, consisting of slip-resisting polyethylene-film top surface laminated to layer of butyl or SBS-modified asphalt adhesive, with release-paper backing; cold applied.  Provide primer when recommended by underlayment manufacturer.
	C. Polyethylene Sheet:  6-mil- (0.15-mm-) thick polyethylene sheet complying with ASTM D 4397.
	D. Slip Sheet:  Building paper, 3-lb/100 sq. ft. (0.16-kg/sq. m) minimum, rosin sized.

	2.4 MISCELLANEOUS MATERIALS
	A. General:  Provide materials and types of fasteners, protective coatings, sealants, and other miscellaneous items required by manufacturer for a complete installation.
	B. Fasteners:  Manufacturer's recommended fasteners, suitable for application and designed to meet performance requirements.  Furnish the following unless otherwise indicated:
	C. Elastomeric Sealant:  ASTM C 920, elastomeric silicone polymer sealant of type, grade, class, and use classifications required by roofing-specialty manufacturer for each application.
	D. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited movement.
	E. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187.
	F. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for application.

	2.5 COPINGS
	A. Copings:  Manufactured coping system consisting of formed-metal coping cap in section lengths not exceeding 12 feet (3.6 m), concealed anchorage; corner units, end cap units, and concealed splice plates with same finish as coping caps.

	2.6 ROOF-EDGE FLASHINGS
	A. Canted Roof-Edge:  Manufactured, two-piece, roof-edge fascia consisting of  metal fascia cover in section lengths not exceeding 12 feet (3.6 m) and a continuous formed galvanized-steel sheet cant, 0.028 inch (0.71 mm) thick, minimum, with extended vertical leg terminating in a drip-edge cleat.  Provide matching corner units.
	B. Aluminum Finish:  Two-coat fluoropolymer.

	2.7 GENERAL FINISH REQUIREMENTS
	A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for recommendations for applying and designating finishes.
	B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  Variations in appearance of adjoining components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, to verify actual locations, dimensions, and other conditions affecting performance of the Work.
	B. Examine walls, roof edges, and parapets for suitable conditions for roof specialties.
	C. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and securely anchored.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 UNDERLAYMENT INSTALLATION
	A. Felt Underlayment:  Install with adhesive for temporary anchorage to minimize use of mechanical fasteners under roof specialties.  Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches (50 mm).
	B. Self-Adhering Sheet Underlayment:  Install wrinkle free.  Apply primer if required by underlayment manufacturer.  Comply with temperature restrictions of underlayment manufacturer for installation; use primer rather than nails for installing underlayment at low temperatures.  Apply in shingle fashion to shed water.  Overlap edges not less than 3-1/2 inches (90 mm).  Roll laps with roller.  Cover underlayment within 14 days.
	C. Polyethylene Sheet:  Install with adhesive for temporary anchorage to minimize use of mechanical fasteners under roof specialties.  Apply in shingle fashion to shed water, with lapped and taped joints of not less than 2 inches (50 mm).
	D. Slip Sheet:  Install with tape or adhesive for temporary anchorage to minimize use of mechanical fasteners under roof specialties.  Apply in shingle fashion to shed water, with lapped joints of not less than 2 inches (50 mm).

	3.3 INSTALLATION, GENERAL
	A. General:  Install roof specialties according to manufacturer's written instructions.  Anchor roof specialties securely in place, with provisions for thermal and structural movement.  Use fasteners, solder, protective coatings, separators, sealants, and other miscellaneous items as required to complete roof-specialty systems.
	B. Metal Protection:  Protect metals against galvanic action by separating dissimilar metals from contact with each other or with corrosive substrates by painting contact surfaces with bituminous coating or by other permanent separation as recommended by manufacturer.
	C. Expansion Provisions:  Allow for thermal expansion of exposed roof specialties.
	D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood blocking or sheathing not less than 1-1/4 inches (32 mm) for nails and not less than 3/4 inch (19 mm) for wood screws.
	E. Seal joints with butyl sealant as required by roofing-specialty manufacturer.

	3.4 COPING INSTALLATION
	A. Install cleats, anchor plates, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor copings to meet performance requirements.

	3.5 ROOF-EDGE FLASHING INSTALLATION
	A. Install cleats, cants, and other anchoring and attachment accessories and devices with concealed fasteners.
	B. Anchor roof edgings with manufacturer's required devices, fasteners, and fastener spacing to meet performance requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and weathering.
	B. Clean and neutralize flux materials.  Clean off excess solder and sealants.
	C. Remove temporary protective coverings and strippable films as roof specialties are installed.  On completion of installation, clean finished surfaces including removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing.  Maintain roof specialties in a clean condition during construction.
	D. Replace roof specialties that have been damaged or that cannot be successfully repaired by finish touchup or similar minor repair procedures.



	079200 - Joint Sealants
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.3 ACTION SUBMITTALS
	A. Product Data:
	B. Samples for Initial Selection: Manufacturer's standard color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Samples for Verification: For each type and color of joint sealant required, provide Samples with joint sealants in 1/2-inch- (13-mm-) wide joints formed between two 6-inch- (150-mm-) long strips of material matching the appearance of exposed surfaces adjacent to joint sealants.
	D. Joint-Sealant Schedule: Include the following information:

	1.4 INFORMATIONAL SUBMITTALS
	A. Preconstruction Laboratory Test Schedule: Include the following information for each joint sealant and substrate material to be tested:
	B. Preconstruction Laboratory Test Reports: For each joint sealant and substrate material to be tested from sealant manufacturer, indicating the following:
	C. Preconstruction Field-Adhesion-Test Reports: Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" Article.
	D. Field Quality-Control Reports: For field-adhesion-test reports, for each sealant application tested.
	E. Sample warranties.

	1.5 CLOSEOUT SUBMITTALS
	A. Manufacturers' special warranties.
	B. Installer's special warranties.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: Authorized representative who is trained and approved by manufacturer.
	B. Testing Agency Qualifications: Qualified in accordance with ASTM C1021 to conduct the testing indicated.

	1.7 MOCKUPS
	A. Install sealant in mockups of assemblies specified in other Sections that are indicated to receive joint sealants specified in this Section. Use materials and installation methods specified in this Section.

	1.8 PRECONSTRUCTION TESTING
	A. Preconstruction Laboratory Testing: Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	B. Preconstruction Field-Adhesion Testing: Before installing sealants, field test their adhesion to Project joint substrates as follows:

	1.9 FIELD CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:

	1.10 WARRANTY
	A. Special Installer's Warranty: Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	B. Special Manufacturer's Warranty: Manufacturer agrees to furnish joint sealants to repair or replace those joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	C. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:


	PART 2 -  PRODUCTS
	2.1 SOURCE LIMITATIONS
	A. Obtain joint sealants from single manufacturer for each sealant type.

	2.2 JOINT SEALANTS, GENERAL
	A. Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testing and field experience.
	B. Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range.

	2.3 NONSTAINING SILICONE JOINT SEALANTS
	A. Nonstaining Joint Sealants: No staining of substrates when tested in accordance with ASTM C1248.
	B. Silicone, Nonstaining, S, NS, 100/50, NT: Nonstaining, single-component, nonsag, plus 100 percent and minus 50 percent movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, Grade NS, Class 100/50, Use NT.

	2.4 URETHANE JOINT SEALANTS
	A. Urethane, S, NS, 100/50, T, NT: Single-component, nonsag, plus 100 percent and minus 50 percent movement capability, traffic- and nontraffic-use, urethane joint sealant; ASTM C920, Type S, Grade NS, Class 100/50, Uses T and NT.

	2.5 POLYSULFIDE JOINT SEALANTS
	A. Polysulfide, S, NS, 25, NT: Single-component, nonsag, plus 25 percent and minus 25 percent movement capability, nontraffic-use, polysulfide joint sealant; ASTM C920, Type S, Grade NS, Class 25, Use NT.

	2.6 JOINT-SEALANT BACKING
	A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, primers, and other joint fillers; and approved for applications indicated by sealant manufacturer based on field experience and laboratory testing.
	B. Cylindrical Sealant Backings: ASTM C1330, Type C (closed-cell material with a surface skin) or any of the preceding types, as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control sealant depth and otherwise contribute to producing optimum sealant performance.
	C. Bond-Breaker Tape: Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint. Provide self-adhesive tape where applicable.

	2.7 MISCELLANEOUS MATERIALS
	A. Primer: Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of sealants to joint substrates.
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining surfaces.
	C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears. Remove tape immediately after tooling without disturbing joint seal.

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants in accordance with requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Tests and Inspections:
	C. Prepare test and inspection reports.

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completion. If, despite such protection, damage or deterioration occurs, cut out, remove, and repair damaged or deteriorated joint sealants immediately so installations with repaired areas are indistinguishable from original work.



	081113 - Hollow Metal Doors and Frames
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:
	B. Related Requirements:

	1.3 DEFINITIONS
	A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.4 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors. Deliver such items to Project site in time for installation.
	B. Coordinate requirements for installation of door hardware, electrified door hardware, and access control and security systems.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: Include the following:
	C. Product Schedule: For hollow-metal doors and frames, prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings. Coordinate with final door hardware schedule.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal doors and frames palletized, packaged, or crated to provide protection during transit and Project-site storage. Do not use nonvented plastic.
	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal doors and frames vertically under cover at Project site with head up. Place on minimum 4-inch- (102-mm-) high wood blocking. Provide minimum 1/4-inch (6-mm) space between each stacked door to permit air circulation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

	2.2 PERFORMANCE REQUIREMENTS
	A. Thermally Rated Door Assemblies: Provide door assemblies with U-factor of not more than 0.38 deg Btu/F x h x sq. ft. (2.16 W/K x sq. m) when tested according to ASTM C 518.

	2.3 EXTERIOR STANDARD STEEL DOORS AND FRAMES
	A. Construct hollow-metal doors and frames to comply with standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Heavy-Duty Doors and Frames: SDI A250.8, Level 2; SDI A250.4, Level B.

	2.4 FRAME ANCHORS
	A. Jamb Anchors:
	B. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor.
	C. Floor Anchors for Concrete Slabs with Underlayment: Adjustable-type anchors with extension clips, allowing not less than 2-inch (51-mm) height adjustment. Terminate bottom of frames at top of underlayment.
	D. Material: ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating designation; mill phosphatized.

	2.5 MATERIALS
	A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	C. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B.
	D. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.
	E. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	F. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E 136 for combustion characteristics.

	2.6 FABRICATION
	A. Hollow-Metal Frames: Fabricate in one piece except where handling and shipping limitations require multiple sections. Where frames are fabricated in sections, provide alignment plates or angles at each joint, fabricated of metal of same or greater thickness as frames.
	B. Hardware Preparation: Factory prepare hollow-metal doors and frames to receive templated mortised hardware, and electrical wiring; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and templates.

	2.7 STEEL FINISHES
	A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces. Touch up factory-applied finishes where spreaders are removed.
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.2 INSTALLATION
	A. General: Install hollow-metal doors and frames plumb, rigid, properly aligned, and securely fastened in place. Comply with approved Shop Drawings and with manufacturer's written instructions.
	B. Hollow-Metal Frames: Comply with SDI A250.11.
	C. Hollow-Metal Doors: Fit and adjust hollow-metal doors accurately in frames, within clearances specified below.

	3.3 CLEANING AND TOUCHUP
	A. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	B. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.
	C. Factory-Finish Touchup: Clean abraded areas and repair with same material used for factory finish according to manufacturer's written instructions.
	D. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified in painting Sections.



	087100 - Door Hardware
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Door hardware includes, but is not necessarily limited to, the following:
	C. Related Requirements:

	1.3 COORDINATION
	A. Installation Templates: Distribute for doors, frames, and other work specified to be factory prepared. Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply with indicated requirements.
	B. Security: Coordinate installation of door hardware, keying, and access control with Owner's security consultant.

	1.4 QUALITY ASSURANCE
	A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of documented experience in producing hardware and equipment similar to that indicated for this Project and that have a proven record of successful in-service performance.
	B. Installer Qualifications: A minimum 3 years documented experience installing both standard and electrified door hardware similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a record of successful in-service performance.
	C. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a minimum 5 years documented experience supplying both mechanical and electromechanical hardware installations comparable in material, design, and extent to that indicated for this Project. Supplier recognized as a factory direct distributor by the manufacturers of the primary materials with a warehousing facility in Project's vicinity. Supplier to have on staff a certified Architectural Hardware Consultant (AHC) available during the course of the Work to consult with Contractor, Architect, and Owner concerning both standard and electromechanical door hardware and keying.
	D. Source Limitations: Obtain each type and variety of door hardware specified in this section from a single source unless otherwise indicated.
	E. Each unit to bear third party permanent label demonstrating compliance with the referenced standards.

	1.5 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.
	B. Keying Conference: Conduct conference at Project site.

	1.6 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each exposed product in each finish specified, in manufacturer's standard size.
	C. Door Hardware Schedule: Prepared by or under the supervision of Installer's Architectural Hardware Consultant. Coordinate door hardware schedule with doors, frames, and related work to ensure proper size, thickness, hand, function, and finish of door hardware.
	D. Keying Schedule: Prepared by or under the supervision of Installer's Architectural Hardware Consultant, detailing Owner's final keying instructions for locks. Include schematic keying diagram and index each key set to unique door designations that are coordinated with the Contract Documents.
	E. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for each item comprising the complete door hardware installation in quantity as required in Division 01, Closeout Submittals.

	1.7 INFORMATIONAL SUBMITTALS
	A. Product Certificates: For each type of electrified door hardware.
	B. Product Test Reports: For compliance with accessibility requirements, for tests performed by manufacturer and witnessed by a qualified testing agency, for door hardware on doors located in accessible routes.
	C. Field quality-control reports.
	D. Sample Warranty: For special warranty.

	1.8 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each type of door hardware to include in maintenance manuals.
	B. Schedules: Final door hardware and keying schedule.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project site.
	B. Tag each item or package separately with identification coordinated with the final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package.
	C. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.
	D. Deliver keys and permanent cores to Owner by registered mail or overnight package service.

	1.10 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain each type of door hardware from single manufacturer.

	2.2 HINGES
	A. Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on hollow-metal doors and hollow-metal frames.

	2.3 MECHANICAL LOCKS AND LATCHES
	A. Lock Functions: As indicated in door hardware schedule.
	B. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire doors, and as follows:
	C. Lock Backset: 2-3/4 inches (70 mm) unless otherwise indicated.
	D. Lock Trim:
	E. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with requirements indicated for applicable lock or latch and with strike box and curved lip extended to protect frame; finished to match lock or latch.
	F. Bored Locks: BHMA A156.2; Grade 1; Series 4000.

	2.4 MANUAL FLUSH BOLTS
	A. Manual Flush Bolts: BHMA A156.16; minimum 3/4-inch (19-mm) throw; designed for mortising into door edge.

	2.5 LOCK CYLINDERS
	A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel silver. Provide cylinder from same manufacturer of locking devices.
	B. Standard Lock Cylinders: BHMA A156.5; Grade 1 permanent cores; face finished to match lockset.

	2.6 KEYING
	A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, appendix. Provide one extra key blank for each lock. Incorporate decisions made in keying conference.
	B. Keys:  Nickel silver.

	2.7 OPERATING TRIM
	A. Operating Trim: BHMA A156.6; stainless steel unless otherwise indicated.

	2.8 SURFACE CLOSERS
	A. Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch speeds controlled by key-operated valves and forged-steel main arm. Comply with manufacturer's written instructions for size of door closers depending on size of door, exposure to weather, and anticipated frequency of use. Provide factory-sized closers, adjustable to meet field conditions and requirements for opening force.

	2.9 DOOR GASKETING
	A. Door Gasketing: BHMA A156.22; with resilient or flexible seal strips that are easily replaceable and readily available from stocks maintained by manufacturer.
	B. Maximum Air Leakage: When tested according to ASTM E283 with tested pressure differential of 0.3-inch wg (75 Pa), as follows:

	2.10 THRESHOLDS
	A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated.

	2.11 FABRICATION
	A. Manufacturer's Nameplate: Do not provide products that have manufacturer's name or trade name displayed in a visible location except in conjunction with required fire-rating labels and as otherwise approved by Architect.
	B. Base Metals: Produce door hardware units of base metal indicated, fabricated by forming method indicated, using manufacturer's standard metal alloy, composition, temper, and hardness. Furnish metals of a quality equal to or greater than that of specified door hardware units and BHMA A156.18.
	C. Fasteners: Provide door hardware manufactured to comply with published templates prepared for machine, wood, and sheet metal screws. Provide screws that comply with commercially recognized industry standards for application intended, except aluminum fasteners are not permitted. Provide Phillips flat-head screws with finished heads to match surface of door hardware unless otherwise indicated.

	2.12 FINISHES
	A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples. Noticeable variations in the same piece are not acceptable. Variations in appearance of other components are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, wall and floor construction, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Steel Doors and Frames: For surface-applied door hardware, drill and tap doors and frames according to ANSI/SDI A250.6.

	3.3 INSTALLATION
	A. Mounting Heights: Mount door hardware units at heights to comply with the following unless otherwise indicated or required to comply with governing regulations.
	B. Install each door hardware item to comply with manufacturer's written instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, storage, and reinstallation of surface protective trim units with finishing work. Do not install surface-mounted items until finishes have been completed on substrates involved.
	C. Hinges: Install types and in quantities indicated in door hardware schedule, but not fewer than the number recommended by manufacturer for application indicated or one hinge for every 30 inches (750 mm) of door height, whichever is more stringent, unless other equivalent means of support for door, such as spring hinges or pivots, are provided.
	D. Lock Cylinders: Install construction cores to secure building and areas during construction period.
	E. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant complying with requirements specified in Section 07 92 00 "Joint Sealants."
	F. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.
	G. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.
	H. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed.

	3.4 FIELD QUALITY CONTROL
	A. Independent Architectural Hardware Consultant:  Engage a qualified independent Architectural Hardware Consultant to perform inspections and to prepare inspection reports.

	3.5 ADJUSTING
	A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust door control devices to compensate for final operation of heating and ventilating equipment and to comply with referenced accessibility requirements.

	3.6 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure that door hardware is without damage or deterioration at time of Substantial Completion.

	3.7 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain door hardware.

	3.8 DOOR HARDWARE SCHEDULE
	A. See Drawings



	099600 - HIGH-PERFORMANCE COATINGS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes surface preparation and the application of high-performance coating systems  on the following substrates:

	1.3 DEFINITIONS
	A. MPI Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
	B. MPI Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.
	C. MPI Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include preparation requirements and application instructions.
	B. Samples for Initial Selection: For each type of topcoat product indicated.
	C. Samples for Verification: For each type of coating system and each color and gloss of topcoat indicated.
	D. Product List: Cross-reference to coating system and locations of application areas. Use same designations indicated on Drawings and in schedules. Include color designations.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials , from the same product run, that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F.

	1.7 FIELD CONDITIONS
	A. Apply coatings only when temperature of surfaces to be coated and ambient air temperatures are between 50 and 95 deg F.
	B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.
	C. Do not apply exterior coatings in snow, rain, fog, or mist.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Sherwin-Williams Company; The; product listed in schedule or comparable product by one of the following:
	B. Products: Subject to compliance with requirements, provide one of the products listed in the Exterior High-Performance Coating Schedule or Interior High-Performance Coating Schedule for the coating category indicated.

	2.2 HIGH-PERFORMANCE COATINGS, GENERAL
	A. MPI Standards: Products shall comply with MPI standards indicated and shall be listed in its "MPI Approved Products Lists."
	B. Material Compatibility:
	D. Colors: As indicated in color schedule.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as follows:
	C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.
	D. Verify suitability of substrates, including surface conditions and compatibility, with existing finishes and primers.
	E. Proceed with coating application only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual" applicable to substrates and coating systems indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted. If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparation and painting.
	C. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	D. Masonry Substrates: Remove efflorescence and chalk. Do not coat surfaces if moisture content, alkalinity of surfaces, or alkalinity of mortar joints exceeds that permitted in manufacturer's written instructions.
	E. Steel Substrates: Remove rust, loose mill scale, and shop primer if any. Clean using methods recommended in writing by paint manufacturer but not less than the following:
	F. Shop-Primed Steel Substrates: Clean field welds, bolted connections, and areas where shop paint is abraded. Paint exposed areas with the same material as used for shop priming to comply with SSPC-PA 1 for touching up shop-primed surfaces.
	G. Galvanized-Metal Substrates: Remove grease and oil residue from galvanized sheet metal by mechanical methods to produce clean, lightly etched surfaces that promote adhesion of subsequently applied coatings.

	3.3 APPLICATION
	A. Apply high-performance coatings according to manufacturer's written instructions and recommendations in "MPI Architectural Painting Specification Manual."
	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of the same material are to be applied. Tint undercoats to match color of finish coat, but provide sufficient difference in shade of undercoats to distinguish each separate coat.
	C. If undercoats or other conditions show through final coat, apply additional coats until cured film has a uniform coating finish, color, and appearance.
	D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush marks, runs, sags, ropiness, or other surface imperfections. Produce sharp glass lines and color breaks.

	3.4 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing coating application, clean spattered surfaces. Remove spattered coatings by washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from coating operation. Correct damage to work of other trades by cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced coated surfaces.

	3.5 EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE
	A. Concrete Substrates, Horizontal Surfaces:
	1. Epoxy Floor Coating System:
	B. CMU Substrates:
	C. Steel Substrates:
	D. Galvanized-Metal Substrates:
	E. Gypsum Board Substrates:



	116843 - Exterior Scoreboards
	Part 1 GENERAL
	1.01 SECTION INCLUDES
	A. Single-sided LED baseball scoreboard

	1.02 references
	A. Standard for Electric Signs, UL 48
	B. Standard for CSA C22.2 #207
	C. Federal Communications Commission Regulation Part 15
	D. National Electric Code

	1.03 SUBMITTALS
	A. Product data: Submit manufacturer’s product illustrations, data and literature that fully describe the scoreboards and accessories proposed for installation.
	B. Documentation: Wiring diagram, installation manual, and operation manuals.
	C. Shop drawings: Submit mechanical and electrical drawings.
	D. Delegated Design Submittal: For foundation steel support structure, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	E. Maintenance data: Submit manufacturer’s installation, operation, and maintenance manuals.

	1.04 DELIVERY, STORAGE, AND HANDLING
	A. Product delivered on site
	B. Scoreboard and equipment to be housed in a clean, dry environment

	1.05 Project CONDITIONS
	A. Environmental limitations: Do not install scoreboard equipment until mounting structure is secure and concrete has ample time to cure.
	B. Field measurements: Verify position and elevation of structure and its layout for scoreboard equipment. Verify dimensions by field measurements.
	C. Verify mounting structure is capable of supporting the scoreboard's weight and windload in addition to the auxiliary equipment.
	D. Installation may proceed within acceptable weather conditions.

	1.06 quality assurance
	A. For outdoor use
	B. Source Limitations: Obtain each type of scoring or related equipment through one source from a single manufacturer.
	C. ETL listed to UL 48
	D. NEC compliant
	E. FCC compliant
	F. ETLC listed to CSA 22.2 #207

	1.07 WARRANTY
	A. Provide 5 years of no cost parts exchange including standard shipping on electronics parts and radios due to manufacturing defects
	B. Provide toll-free service coordination


	Part 2 PRODUCTS
	2.01 manufacturer
	2.02 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 01 40 00 "Quality Requirements," to design the free-standing scoreboard support structure, including but not limited to concrete foundations, galvanized steel framing, lateral and wind load requirements, to properly support the scoreboard assembly.

	2.03 Product
	A. Single-sided baseball scoreboard displays HOME and GUEST team scores for up to 10 innings, total RUNS up to 99, BALL to three, STRIKE to two, and OUT to two.

	2.04 Scoreboard
	A. General information
	B. Construction
	C. Digits
	D. Captions
	E. Accessory Equipment

	2.05 SCORING CONSOLE
	A. Portable console controller.
	B. Recalls clock, score, and period information if power is lost
	C. Console includes:
	D. Accessory Equipment


	Part 3 EXECUTION
	3.01 EXAMINATION
	A. Verify that mounting structure is ready to receive scoreboard. Verify that placement of conduit and junction boxes are as specified and indicated in plans and shop drawings. Verify concrete has cured adequately according to specifications.

	3.02 INSTALLATION
	A. All power and control cables to scoreboards and displays will be routed in conduit. Power to the scoreboards/displays as well as raceways shown on electrical plans by the Electrical Contractor. Scoreboard control wiring including conduit will be the responsibility of the contractor assigned the scoreboard equipment.
	B. Install scoreboards and exterior displays to beams in location detailed and in accordance with manufacturer's instructions. Verify unit is plumb and level.

	3.03 installation—control center
	A. Provide boxes, cover plates and jacks in locations per plans.
	B. Test connect control unit to all jacks and check for proper operation of control unit, scoreboard and all features. Leave control unit in carrying case and other loose accessories with owner's designated representative.
	C. Verify earth ground does not exceed 15 ohms.

	(PAGE INTENTIONALLY LEFT BLANK)


	131250 - Bleacher and Press Box
	311000 - Site Clearing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	B. Related Sections include the following:

	1.3 DEFINITIONS
	A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, and clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 inches in diameter; and free of subsoil and weeds, roots, toxic materials, or other nonsoil materials.
	B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be protected during construction, and defined by the drip line of individual trees or the perimeter drip line of groups of trees, unless otherwise indicated.

	1.4 MATERIAL OWNERSHIP
	A. Except for stripped topsoil or other materials indicated to remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.5 SUBMITTALS
	A. Photographs or videotape, sufficiently detailed, of existing conditions of trees and plantings, adjoining construction, and site improvements that might be misconstrued as damage caused by site clearing.

	1.6 QUALITY ASSURANCE
	A. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.7 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	B. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	C. Do not commence site clearing operations until temporary erosion and sedimentation control measures are in place.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. Satisfactory Soil Materials:  Requirements for satisfactory soil materials are specified in Division 31 Section "Earth Moving."


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly flag trees and vegetation to remain or to be relocated.
	C. Protect existing site improvements to remain from damage during construction.

	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to approved Sediment and Erosion Control Drawings.
	B. Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
	C. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.3 TREE PROTECTION
	A. Erect and maintain temporary fencing around tree protection zones before starting site clearing.  Remove fence when construction is complete.
	B. Do not excavate within tree protection zones, unless otherwise indicated.
	C. Repair or replace trees and vegetation indicated to remain that are damaged by construction operations, in a manner approved by Architect.

	3.4 UTILITIES
	A. Locate, identify, disconnect, and seal or cap off utilities indicated to be removed.
	B. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements indicated:
	C. Excavate for and remove underground utilities indicated to be removed. Refer to sections covering site utilities.

	3.5 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of new construction.
	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.

	3.6 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with underlying subsoil or other waste materials.
	C. Stockpile topsoil materials away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust.

	3.7 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and as necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.

	3.8 DISPOSAL
	A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.
	END OF SECTION 31 10 00



	312000 - Earth Moving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. The General Conditions, any Supplementary General Conditions and Division 1, General Requirements, are hereby made a part of this Section as fully as if repeated herein.

	1.2 SECTION INCLUDES
	A. Earthwork includes areas below building foundations, below concrete slabs on grade, below paved areas and grading of all unpaved area in the site.

	1.3 DEFINITIONS
	A. Rock Excavation:  Natural geological formations or other material which cannot be removed by adequate equipment (in good condition) as defined below, shall be considered a change in the scope of work and paid for by the Owner if encountered.
	B. Earth Excavation:  Anything not classified as rock including as example:  soils, gravels, stones, boulders, vegetation, debris, and unsuitable materials.
	C. Unsuitable Materials:  All excavated materials; debris, man made or fabricated materials, concrete spoil, organic, soft, expansive, or unstable matter; all shall be disposed of as herein specified.  Excessive moisture content shall not classify a material as unsuitable.
	D. Removal and disposal of unsuitable material above the subgrade elevation and placement of approved specific fill material (from on or off the site) above the subgrade elevation as directed by the Soils Engineer shall be considered a part of the work.
	E. Removal and disposal of unsuitable material approved below the subgrade elevation and placement of approved specific fill material (from on or off the site) below the subgrade elevation as directed by the Soils Engineer shall be considered a change in the scope of work.
	F. Soils Engineer or Inspection Agency:  An Agency and its designated representatives who monitor and approve all earthwork operations described herein.
	G. Subgrade:  The finished elevation of the earth immediately below all slabs, granular and porous fill, paving, footings, walls, etc., except the subgrade elevation shall not be higher than 12" below the existing earth elevation at the start of the project.
	H. Subgrade for utility construction:  Underside of barrel of pipe, or underside of any cradle or bedding if noted on drawings, or referenced in applicable local government specifications.  For pipe drains and miscellaneous structures encased in concrete or on concrete, stone and/or gravel cradle, subgrade is lowest outside surface of encasement or cradle.
	I. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	J. Bedding Course:  Course placed over the excavated subgrade in a trench before laying pipe.
	K. Drainage Course:  Course supporting the slab on grade that also minimizes upward capillary flow of pore water.
	L. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt pavement, or course placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	M. Utilities:  On site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.
	N. Filter Material:  Course placed around drainage pipes.

	1.4 QUALITY ASSURANCE
	A. Reference Standards:
	B. Geotechnical Testing Agency Qualifications:  An independent testing agency (with a Geotechnical engineer licensed in the state where the project is being constructed on staff) qualified according to ASTM E 329 to conduct soil materials and rock-definition testing, as documented according to ASTM D 3740 and ASTM E 548.
	C. Tolerances:  As indicated herein.
	D. Testing:  Requirements as specified herein.

	1.5 SUBMITTALS
	A. Notification:
	B. Product Data: For the following:
	C. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated:

	1.6 PROJECT CONDITIONS
	A. Subsurface Conditions:  Subsurface soils investigations have been made at the site.  The report and logs of the test borings and test pits are included in the Appendix of these specifications.  Such investigations have been made for the purposes of design only and neither the Engineers, the Owner, nor the Geotechnical Engineer guarantee adequacy or accuracy of the data, or that data are representative of all conditions to be encountered.  Such information is made available for general information only and shall not relieve the Contractor of the responsibility for making his own investigations, tests, and analysis.  Any additional test borings and other exploratory operations may be made by Contractor shall be at no cost to Owner.
	B. Erosion and sediment control, in addition to erosion control specified in Section 31100 and Division 1:
	C. Environmental Conditions:
	D. Existing Conditions:  Accept the site in the condition which it exists at the time of the award of the contract and perform all work to the grades indicated.
	E. Existing Utilities:  Locate existing underground utilities in areas of work.  If utilities are to remain in place, provide adequate means of protection during earthwork operations.
	F. Rock Excavation:  Rock excavation may be performed with hoe rams, jack hammers, or any method the Contractor wishes to employ except for explosives.

	1.7 PROTECTION
	A. Safety:  Provide protective measures necessary for the safety of workmen, to the public and adjacent property. Prevent cave-ins, collapse of walls, structures and slopes, both on and adjacent to the site.
	B. Standards:  Comply with regulations of local authorities having jurisdiction, including all applicable O.S.H.A. requirements.
	C. Repair:  Includes the removal and replacement with new materials all materials so affected by settlement.


	PART 2 -  PRODUCTS
	2.1 FILL AND BACKFILL
	A. Satisfactory Soils:
	B. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with a least 90 percent passing a 1 ½ inch sieve and not more than 12 percent passing a No. 200 sieve.
	C. Structural Fill: On-site soils free of organic material, topsoil, miscellaneous fill, debris and rock fragments in excess of 3 inches in their largest dimension may be suitable as structural fill. The granular on-site soils may be suitable for re-use as structural fill.  Some of these soils have an in-situ moisture content that exceeds the typical range that would allow the recommended compaction to be achieved.  Therefore, drying of these soils may be required to achieve the recommended compaction.
	If sufficient quantities of suitable on-site soils are not available for structural fill, imported borrow consisting of predominately granular soils conforming to the requirements of the Delaware Department of Transportation Standard Specifications Select Borrow, Type G should be utilized or AASHTO SP-57 stone.
	D. Drainage fill:
	E. Stone Base Course:  Naturally or artificially graded mixture of natural or crushed gravel,  crushed stone, and natural or crushed sand (ASTM D2490) with at least 95% passing a 1 ½” sieve and not more than 8% passing a No. 200 sieve.  Provide by contractor from off site sources.
	F. Subbase Material:  Designation CR-6 in accordance with DELDOT Specifications.
	G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D2940; except with 100 percent passing a 1 inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve. For utility installations, bedding shall conform to AASHTO #57 stone.
	H. Filter Material: Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; AASHTO M-43, size No. 17.
	I. Sand: ASTM C 33; fine aggregate, natural, or manufactured sand.
	J. Processed Rubble Fill: Existing brick and concrete rubble, free of wood and steel may be processed by use of tracked equipment such that no particle size greater than 6 inches in the longest dimension remains.
	K. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.

	2.2 FILL AND BACKFILL FOR UTILITIES
	A. Backfill:  Earth removed from the trench provided that in the opinion of Soils Engineer such excavated material is satisfactory for backfilling.
	B. Should the excavated material be considered unsatisfactory for backfilling, the Contractor shall remove and dispose of such unsatisfactory material and substitute, in lieu thereof, suitable material obtained from elsewhere on or off the site.
	C. Materials shall meet the requirements specified in paragraph 2.1.A above.

	2.3 TOPSOIL
	A. Refer to Section 32 92 00 Turf and Grasses.

	2.4 SOIL TREATMENT - TERMITE CONTROL
	A. Emulsion soil chemicals of only water-based type.  Do not use any fuel oil as a diluent.
	B. Solutions and chemicals listed and approved by EPA, USDA, and Delaware State Department of Agriculture.
	C. Chemicals used in retreatment shall also be certified and state type of chemical and rate of concentration.

	2.5 ACCESSORIES
	A. Detectable Warning Tape:  Acid and alkali-resistant polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of the utility, with metallic core encased in a protective jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches (750 mm) deep; colored as follows:

	2.6 GEOTEXTILES
	A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:
	B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, made from polyolefins or polyesters; with elongation less than 50 percent; complying with AASHTO M 288 and the following, measured per test methods referenced:

	2.7 FLOWABLE FILL

	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Verify existing ground surfaces have been stripped of topsoil, root mat and existing pavement, unsatisfactory soils, concrete spoil, obstructions and deleterious material.
	B. Following rough grading and prior to foundation excavation, placement of fill, or construction of the floor slabs, it is recommended that the exposed subgrade be proofrolled. The proofroll should be performed using a minimum 10-ton vibratory roller in the presence of the qualified soils technician working under the supervision of a geotechnical engineer. Yielding or otherwise unsuitable subgrade conditions encountered within the proposed building areas should be undercut to firm subgrade conditions and backfilled with compacted structural fill.
	C. Locate underground utilities in areas of work.  If utilities are to remain in place, provide adequate means of protection during earthwork operations.  Contact "Miss Utility".
	D. Use of explosives will not be permitted, unless approved by Owner in writing and Regulatory Agencies having jurisdiction.
	E. Demolish and completely remove from site existing underground utilities indicated to be removed.  Coordinate with utility companies to shut off services if lines are active.
	F. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earthwork operations.
	G. Protect subgrades and foundation soils against freezing temperatures or frost.  Provide protective insulating materials as necessary.
	H. Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.2 EXCAVATION
	A. Excavation consists of removal and disposal of material encountered when establishing required finish grade elevations.
	B. Unauthorized Excavations:
	C. Additional Excavation:  When excavation has reached required subgrade elevations, notify Soils Engineer who will make an inspection of conditions.
	D. Stability of Excavations:  Slope sides of excavations to comply with local codes and ordinances having jurisdiction.  Shore and brace where sloping is not possible because of space restrictions or stability of materials excavated.
	E. Shoring and Bracing:  Provide materials for shoring and bracing, such as sheet piling, uprights, stringers, and cross braces, in good serviceable condition.
	F. Dewatering:  Prevent surface water and subsurface or ground water from flowing into excavations and from flooding project site and surrounding area.
	G. Material Storage: Stockpile satisfactory excavated materials where directed, until required for backfill or fill.  Place, grade and shape stockpiles for proper drainage.
	H. Excavation for Structures:  Conform to elevations and dimensions shown within a tolerance of plus or minus 0.10', and extending sufficient distance from footings and foundations to permit placing and removal of concrete formwork, installation of services, other construction, and for inspection.
	I. Excavation for Stone and Concrete Pavements:  Cut surface under pavements to comply with cross sections, elevations and grades as shown:
	J. Excavation for Trenches:  Dig trenches to the uniform width required for particular item to be installed with ample working room.
	K. Cold Weather Protection:  Protect excavation bottoms against freezing when atmospheric temperature is less than 35 degrees F. (1 degree C.).
	L. Ground Surface Preparation (Structural and Pavement areas):
	M. Earthwork Quantities:

	3.3 COMPACTION
	A. General:  Control soil compaction during construction providing percentage of dry density specified for each area classification.
	B. Percentage of Maximum Density Requirements:  Compact soil to not less than the following percentages of the maximum dry density which is determined in accordance with ASTM D 1557, or in accordance with ASTM D 2049 for soils which will not exhibit a well defined moisture density relationship.
	C. Moisture Control:  Obtaining a uniformly high degree of compaction requires control over the moisture content of the material being placed in the fills and backfill.  The soils used in fill and backfill shall be brought to within 3% of optimum moisture at no additional cost to the Owner.
	D. Compaction equipment shall be as required to complete the scope of work outlined in the geotechnical report, contract documents and specifications for this project.

	3.4 BACKFILL AND FILL
	A. General:  Place acceptable soil material in layers not more than eight (8) inches in thickness to required subgrade elevations, for each area classification listed below.  Each layer shall be compacted to the requirements of Section 3.3B.
	B. Backfill excavations as promptly as work permits, but not until completion of the following:
	C. Ground surface preparation:  Shall be in accordance with Section 3.2K.
	D. Placement and Compaction:  Place backfill and fill materials in layers not more than 8" in loose depth, for material compacted by heavy compaction equipment and not more than 4" in loose depth for material compacted by hand operated tampers.
	E. Utility trench backfill

	3.5 ROUGH GRADING
	A. General:
	B. Grading Outside Building Lines:  Grade areas adjacent to building lines to drain away from structures and to prevent ponding.  Finish surfaces free from irregular surface changes, and as follows:
	C. Grading Surface or Fill Under Building Slabs:  Grade smooth and even, free of voids, compacted as specified, and to required elevation.  Provide final grades within a tolerance of .02' when tested with a 10' straightedge.

	3.6 BUILDING SLAB BASE COURSE
	A. General:  Slab base course consists of placement of drainage fill or stone base course material, in layers of indicated thickness, over subgrade surface to support concrete building slabs.
	B. Placing:  Place slab base course on prepared subgrade in layers of uniform thickness, conforming to indicate cross section and thickness.  Maintain optimum moisture content for compacting material during placement operations.
	C. Any ruts or soft yielding spots which may occur or any areas having inadequate compaction or deviations from the requirements set forth herein shall be corrected by removing and adding uniformly graded crushed stone or by loosening crushed gravel, reshaping and recompacting. The subgrade shall have a uniform density throughout its entire depth and width and shall be approved by the A/E prior to pouring any concrete.
	D. Following this preparation, the subgrade shall be protected from damage as described below:

	3.7 FINISH GRADING & PLACING TOPSOIL
	A. Refer to Specification Section 32 92 00 – “Turf and Grasses”

	3.8 MAINTENANCE
	A. Protection of graded areas:  Protect newly graded areas from traffic and erosion.  Keep free of trash and debris.  Repair and re establish grades in settled, eroded and rutted areas to specified tolerances.
	B. Reconditioning compacted areas:  Where completed compacted areas are disturbed by subsequent construction operations or adverse weather, scarify surface, reshape, and compact to required density prior to further construction.
	C. Restore areas previously occupied by stockpiled materials to match finished condition of the remainder of the work.

	3.9 APPLICATION OF SOIL TREATMENT
	A. Refer to Section 31 31 16  Termite control

	3.10 DISPOSAL OF EXCESS AND WASTE MATERIALS
	A. Removal from Owner's Property:  Remove waste materials including trash, debris, and unsuitable and excess excavated material, and dispose of off Owner's property.

	3.11 FIELD QUALITY CONTROL – SOILS
	A. Quality Control Testing During Construction:  Allow testing service to inspect and approve subgrades and fill layers before further construction work is performed.

	3.12 FIELD QUALITY CONTROL - SOIL TREATMENTS
	A. Pay costs for required testing of termite control materials.  Samples shall be taken and analyzed by an independent testing laboratory.
	B. Sampling:  Test one sample of working solution for each 10,000 square feet of area applied.  Take samples from discharge end of spraying equipment for each batch mixed and applied if less than 10,000 square feet.
	C. Retreating:  Retreat all areas if the test results average less than 90 percent of listed minimum concentration.

	3.13 TESTING AND INSPECTION
	A. INSPECTION AGENCY:  Construction Manager will employ an Independent Testing agency for purposes of inspecting and testing construction of embankments, fills, backfills, trenches, and subgrades and report to the A/E conformance in all particulars to specification requirements.
	B. Scheduling:
	C. Responsibilities:
	D. Results of Tests:
	E. Final Report: The Inspection Agency shall prepare a written report that summarizes the work inspected during the course of the project. A discussion of all deviations from the contract documents and specifications, with their related impact on the final construction, shall be described in detail. The engineer of record shall review this final report, and recommend corrective measures (as deemed necessary) that must be made prior to final acceptance of the work. Prior to final payment, a written report certifying that the work meets the requirements of the contract documents, specifications, and all governing agencies shall be prepared, submitted, and approved by the A/E.
	END OF SECTION 31 20 00



	312319 - Dewatering
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes construction dewatering.
	B. Related Sections include the following:

	1.3 PERFORMANCE REQUIREMENTS
	A. Dewatering Performance: furnish, install, test, operate, monitor, and maintain dewatering system of sufficient scope, size, and capacity to control ground-water flow into excavations and permit construction to proceed on dry, stable subgrades.

	1.4 QUALITY ASSURANCE
	A. Regulatory Requirements:  Comply with water disposal requirements of authorities having jurisdiction.
	B. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.5 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in writing by Construction Manager and then only after arranging to provide temporary utility services according to requirements indicated.
	B. Project-Site Information:  A geotechnical report has been prepared for this Project and is available for information only.  The opinions expressed in this report are those of geotechnical engineer and represent interpretations of subsoil conditions, tests, and results of analyses conducted by geotechnical engineer.  Owner will not be responsible for interpretations or conclusions drawn from this data.
	C. Survey adjacent structures and improvements, employing a qualified professional engineer or land surveyor, establishing exact elevations at fixed points to act as benchmarks.  Clearly identify benchmarks and record existing elevations.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by dewatering operations.
	B. Install dewatering system to ensure minimum interference with roads, streets, walks, and other adjacent occupied and used facilities.

	3.2 INSTALLATION
	A. Install dewatering system utilizing wells, well points, or similar methods complete with pump equipment, standby power and pumps, filter material gradation, valves, appurtenances, water disposal, and surface-water controls.
	B. Before excavating below ground-water level, place system into operation to lower water to specified levels.  Operate system continuously until drains, sewers, and structures have been constructed and fill materials have been placed, or until dewatering is no longer required.
	C. Provide an adequate system to lower and control ground water to permit excavation, construction of structures, and placement of fill materials on dry subgrades.  Install sufficient dewatering equipment to drain water-bearing strata above and below bottom of foundations, drains, sewers, and other excavations.
	D. Reduce hydrostatic head in water-bearing strata below subgrade elevations of foundations, drains, sewers, and other excavations.
	E. Dispose of water removed by dewatering in a manner that avoids endangering public health, property, and portions of work under construction or completed.  Dispose of water in a manner that avoids inconvenience to others.  Provide sumps, sedimentation tanks, and other flow-control devices as required by authorities having jurisdiction.
	F. Provide standby equipment on-site, installed and available for immediate operation, to maintain dewatering on continuous basis if any part of system becomes inadequate or fails.  If dewatering requirements are not satisfied due to inadequacy or failure of dewatering system, restore damaged structures and foundation soils at no additional expense to Owner.
	G. Damages:  Promptly repair damages to adjacent facilities caused by dewatering operations.

	3.3 OBSERVATION WELLS
	A. Provide, take measurements, and maintain at least the minimum number of observation wells or piezometers indicated and additional observation wells as may be required by authorities having jurisdiction.
	B. Observe and record daily elevation of ground water and piezometric water levels in observation wells.
	C. Repair or replace, within 24 hours, observation wells that become inactive, damaged, or destroyed.  Suspend construction activities in areas where observation wells are not functioning properly until reliable observations can be made.  Add or remove water from observation-well risers to demonstrate that observation wells are functioning properly.
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	313116 - Termite Control
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	B. Related Sections include the following:

	1.3 PERFORMANCE REQUIREMENTS
	A. Service Life of Soil Treatment:  Soil treatment by use of a termiticide that is effective for not less than 10 years against infestation of subterranean termites.

	1.4 SUBMITTALS
	A. Product Data:  For termiticide borate and metal mesh barrier system.
	B. Product Certificates:  For termite control products, signed by product manufacturer.
	C. Qualification Data:  For Installer of termite control products.
	D. Soil Treatment Application Report:  After application of termiticide is completed, submit report for Owner's record information, including the following:
	E. Warranty:  Special warranty specified in this Section.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  A specialist who is licensed according to regulations of authorities having jurisdiction to apply termite control treatment and products in jurisdiction where Project is located, and who employs workers trained and approved by bait-station system manufacturer to install manufacturer's products.
	B. Regulatory Requirements:  Formulate and apply termiticides according to the EPA-Registered Label.
	C. Source Limitations:  Obtain termite control products from a single manufacturer for each product.
	D. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination" to schedule application of termiticide products.

	1.6 PROJECT CONDITIONS
	A. Environmental Limitations:  To ensure penetration, do not treat soil that is water saturated or frozen.  Do not treat soil while precipitation is occurring.  Comply with requirements of the EPA-Registered Label and requirements of authorities having jurisdiction.

	1.7 COORDINATION
	A. Coordinate soil treatment application with excavating, filling, grading, and concreting operations.  Treat soil under footings, grade beams, and ground-supported slabs before construction.
	B. Apply borate treatment after framing, sheathing, and exterior weather protection is completed but before electrical and mechanical systems are installed.

	1.8 WARRANTY
	A. Special Warranty:  Manufacturer's standard form, signed by Applicator and Contractor certifying that termite control work, consisting of applied soil termiticide treatment, will prevent infestation of subterranean termites.  If subterranean termite activity or damage is discovered during warranty period, re-treat soil and repair or replace damage caused by termite infestation.

	1.9 MAINTENANCE SERVICE
	A. Continuing Service:  Beginning at Substantial Completion, provide 12 months' continuing service including monitoring, inspection, and re-treatment for occurrences of termite activity.  Provide a standard continuing service agreement.  State services, obligations, conditions, and terms for agreement period; and terms for future renewal options.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

	2.2 SOIL TREATMENT
	A. Termiticide:  Provide an EPA-registered termiticide complying with requirements of authorities having jurisdiction, in an aqueous solution formulated to prevent termite infestation.  Provide quantity required for application at the label volume and rate for the maximum termiticide concentration allowed for each specific use, according to product's EPA-Registered Label.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements for moisture content of soil, interfaces with earthwork, slab and foundation work, landscaping, and other conditions affecting performance of termite control.

	3.2 PREPARATION
	A. General:  Comply with the most stringent requirements of authorities having jurisdiction and with manufacturer's written instructions for preparation before beginning application of termite control treatment.  Remove all extraneous sources of wood cellulose and other edible materials such as wood debris, tree stumps and roots, stakes, formwork, and construction waste wood from soil within and around foundations.
	B. Soil Treatment Preparation:  Remove foreign matter and impermeable soil materials that could decrease treatment effectiveness on areas to be treated.  Loosen, rake, and level soil to be treated except previously compacted areas under slabs and footings.  Termiticides may be applied before placing compacted fill under slabs if recommended in writing by termiticide manufacturer.

	3.3 APPLICATION, GENERAL
	A. General:  Comply with the most stringent requirements of authorities having jurisdiction and with manufacturer's EPA-Registered Label for products.

	3.4 APPLYING SOIL TREATMENT
	A. Application:  Mix soil treatment termiticide solution to a uniform consistency.  Provide quantity required for application at the label volume and rate for the maximum specified concentration of termiticide, according to manufacturer's EPA-Registered Label, to the following so that a continuous horizontal and vertical termiticidal barrier or treated zone is established around and under building construction.  Distribute treatment evenly.
	B. Avoid disturbance of treated soil after application.  Keep off treated areas until completely dry.
	C. Protect termiticide solution, dispersed in treated soils and fills, from being diluted until ground-supported slabs are installed.  Use waterproof barrier according to EPA-Registered Label instructions.
	D. Post warning signs in areas of application.
	E. Reapply soil treatment solution to areas disturbed by subsequent excavation, grading, landscaping, or other construction activities following application.



	315000 - Excavation Support 
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes temporary excavation support and protection systems.
	B. Related Sections include the following:

	1.3 PERFORMANCE REQUIREMENTS
	A. Design, furnish, install, monitor, and maintain excavation support and protection system capable of supporting excavation sidewalls and of resisting soil and hydrostatic pressure and superimposed and construction loads.

	1.4 SUBMITTALS
	A. Shop Drawings for Information:  Prepared by or under the supervision of a qualified professional engineer for excavation support and protection systems.
	B. Qualification Data:  For Installer and professional engineer.
	C. Photographs or videotape, sufficiently detailed, of existing conditions of adjoining construction and site improvements that might be misconstrued as damage caused by the absence of, the installation of, or the performance of excavation support and protection systems.

	1.5 PROJECT CONDITIONS
	A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted in writing by Architect and then only after arranging to provide temporary utility services according to requirements indicated.
	B. Project-Site Information:  A geotechnical report has been prepared for this Project and is available for information only.  The opinions expressed in this report are those of geotechnical engineer and represent interpretations of subsoil conditions, tests, and results of analyses conducted by geotechnical engineer.  Owner will not be responsible for interpretations or conclusions drawn from this data.
	C. Survey adjacent structures and improvements, employing a qualified professional engineer or land surveyor; establish exact elevations at fixed points to act as benchmarks.  Clearly identify benchmarks and record existing elevations.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards that could develop during excavation support and protection system operations.
	B. Install excavation support and protection systems to ensure minimum interference with roads, streets, walks, and other adjacent occupied and used facilities.
	C. Locate excavation support and protection systems clear of permanent construction so that forming and finishing of concrete surfaces is not impeded.
	D. Monitor excavation support and protection systems daily during excavation progress and for as long as excavation remains open.  Promptly correct bulges, breakage, or other evidence of movement to ensure that excavation support and protection systems remain stable.
	E. Promptly repair damages to adjacent facilities caused by installing excavation support and protection systems.

	3.2 REMOVAL AND REPAIRS
	A. Remove excavation support and protection systems when construction has progressed sufficiently to support excavation and bear soil and hydrostatic pressures.  Remove in stages to avoid disturbing underlying soils or damaging structures, pavements, facilities, and utilities.
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	321216 - Asphalt paving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	B. Related Sections include the following:

	1.3 DEFINITIONS
	A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.
	B. DOT:  Delaware Department of Transportation.

	1.4 SYSTEM DESCRIPTION
	A. Provide hot-mix asphalt paving according to materials, workmanship, and other applicable requirements of Specifications for road and Bridge Construction of the Delaware Department of Transportation.

	1.5 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include technical data and tested physical and performance properties.
	B. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job mix proposed for the Work.
	C. Job-Mix Designs:  For each job mix proposed for the Work.
	D. Qualification Data:  For manufacturer.
	E. Material Test Reports:  For each paving material.
	F. Material Certificates:  For each paving material, signed by manufacturers.

	1.6 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A qualified manufacturer.
	B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated, as documented according to ASTM E 548.
	C. Regulatory Requirements:  Comply with Delaware Department of Transportation Specifications for Road and Bridge Construction for asphalt paving work.
	D. Asphalt-Paving Publication:  Comply with AI MS-22, "Construction of Hot Mix Asphalt Pavements," unless more stringent requirements are indicated.
	E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."  Review methods and procedures related to hot-mix asphalt paving including, but not limited to, the following:

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing manufacturer's labels containing brand name and type of material, date of manufacture, and directions for storage.
	B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by manufacturer.  Protect stored materials from direct sunlight.

	1.8 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp.  Adhere to all specifications in Delaware Department of Transportation Specifications for Road and Bridge Construction.
	B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at minimum ambient or surface temperatures specified in the Delaware Department of Transportation Specifications for Road and Bridge Construction.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Materials:  All materials used under this section shall conform to the requirements of Delaware Department of Transportation Specifications for Road and Bridge Construction, including, but not limited to: graded aggregate, asphalt cement, and tack coat.
	B. Herbicide Treatment: Commercial chemical for weed control, registered by Environmental Protection Agency.  Provide granular, liquid or wettable powder form.  Obtain written approval from the Maryland Department of the Environment prior to application of the herbicide.
	C. Lane Marking Paint:  Paint shall comply with Division 700 of the Delaware Department of Transportation Specifications for Road and Bridge Construction.
	D. Joint Sealants:  Joint Sealants shall comply with Delaware Department of Transportation Specifications for Road and Bridge Construction, Divisions 700 & 800.

	2.2 MIXES
	A. Hot-Mix Asphalt:  Provide Plant Mixed, hot-laid, asphalt-aggregate mixture complying with Delaware Department of Transportation Specifications for Road and Bridge Construction, Division 400 and referred Divisions.


	PART 3 -  EXECUTION
	3.1 SURFACE PREPARATION
	A. Verify that subgrade is dry and in suitable condition to support paving and imposed loads. Sweep loose granular particles from surface of unbound-aggregate base course.  Do not dislodge or disturb aggregate embedded in compacted surface of base course.
	B. Proof-roll subbase using heavy, pneumatic-tired rollers to locate areas that are unstable or that require further compaction.
	C. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates and written application instructions.  Apply to dry, prepared subgrade or surface of compacted-aggregate base before applying paving materials.
	D. Proceed with paving only after unsatisfactory conditions have been corrected.
	E. Tack Coat:  Apply to contact surfaces of previously constructed asphalt or Portland cement concrete and surfaces abutting or projecting into hot-mixed asphalt pavement.  Distribute at a rate of 0.05 to 0.15 gal. Per sq. yd. of surface in accordance Section 401 of the Delaware Department of Transportation Specifications for Road and Bridge Construction.
	F. Allow to dry until at proper condition to receive paving.
	G. Exercise care in applying bituminous materials to avoid smearing of adjoining concrete surfaces.  Remove and clean damaged surfaces.

	3.2 COLD MILLING
	A. Clean existing pavement surface of loose and deleterious material immediately before cold milling.  Remove existing asphalt pavement by cold milling to grades and cross sections indicated.

	3.3 PATCHING
	A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound base.  Excavate rectangular or trapezoidal patches, extending 12 inches into adjacent sound pavement, unless otherwise indicated.  Cut excavation faces vertically.  Remove excavated material.  Recompact existing unbound-aggregate base course to form new subgrade.
	B. Portland Cement Concrete Pavement:  Break cracked slabs and roll as required to reseat concrete pieces firmly.
	C. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd..
	D. Patching:  Fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact flush with adjacent surface.
	E. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces.

	3.4 REPAIRS
	A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface course to level sags and fill depressions deeper than 1 inch in existing pavements.
	B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth of 1/4 inch.

	3.5 HOT-MIX ASPHALT PLACING
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, and thickness when compacted.
	B. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser width are required.
	C. Immediately correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth surface.

	3.6 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions with same texture and smoothness as other sections of hot-mix asphalt course. Joints shall comply with Delaware Department of Transportation Specifications for Road and Bridge Construction, Section 40 1. 12.

	3.7 COMPACTION
	A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Compact hot-mix paving with hot, hand tampers or vibratory-plate compactors in areas inaccessible to rollers.
	B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to comply with requirements.
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted to the following density:
	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
	G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.8 INSTALLATION TOLERANCES
	A. Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	B. Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10-foot straightedge applied transversely or longitudinally to paved areas:

	3.9 PAVEMENT MARKING
	A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with Architect.
	B. Contractor shall provide striping on parking and roadway surfaces as indicated on the plans.  The following is a list of all required striping:
	C. Allow paving to age for 30 days before starting pavement marking.
	D. Sweep and clean surface to eliminate loose material and dust.
	E. Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet film thickness of 15 mils.

	3.10 FIELD QUALITY CONTROL
	A. Testing Agency:  Construction Manager will engage a qualified independent testing and inspecting agency to perform field tests and inspections and to prepare test reports.
	B. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	C. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to ASTM D 3549.
	D. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	E. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and compacted pavement according to ASTM D 979 or AASHTO T 168.
	F. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements.

	3.11 DISPOSAL
	A. Except for material indicated to be recycled, remove excavated materials from Project site and legally dispose of them in an EPA-approved landfill.



	321313 - Concrete Paving
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	1.2 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	B. Related Sections include the following:

	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.4 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product indicated.
	B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	C. Samples:  10-lbsample of exposed aggregate.
	D. Qualification Data:  For manufacturer.  Manufacturer of ready-mixed concrete products complying with ASTM C 94 requirements for production facilities and equipment.
	E. Material Test Reports:  General contractor will engage a qualified testing agency for indicating and interpreting test results for compliance of the following with requirements indicated, based on comprehensive testing of current materials:
	F. Material Certificates:  Signed by manufacturers certifying that each of the following materials complies with requirements:
	G. Field quality-control test reports.
	H. For plazas and wide walkways, submit control joint spacing plan for review.
	I. Minutes of preinstallation conference.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	B. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	E. Mockups:  Build mockups to verify selections made under sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.6 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

	2.2 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.3 STEEL REINFORCEMENT
	A. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.
	B. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet.
	C. Epoxy-Coated Welded Wire Fabric:  ASTM A 884/A 884M, Class A, plain steel.
	D. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60; deformed.
	E. Galvanized Reinforcing Bars:  ASTM A 767/A 767M, Class II zinc coated, hot-dip galvanized after fabrication and bending; with ASTM A 615/A 615M, Grade 60 deformed bars.
	F. Epoxy-Coated Reinforcing Bars:  ASTM A 775/A 775M or ASTM A 934/A 934M; with ASTM A 615/A 615M, Grade 60 deformed bars.
	G. Steel Bar Mats:  ASTM A 184/A 184M; with ASTM A 615/A 615M, Grade 60, deformed bars; assembled with clips.
	H. Plain Steel Wire:  ASTM A 82, as drawn.
	I. Deformed-Steel Wire:  ASTM A 496.
	J. Epoxy-Coated-Steel Wire:  ASTM A 884/A 884M, Class A coated, plain.
	K. Joint Dowel Bars:  Plain steel bars, ASTM A 615/A 615M, Grade 60.  Cut bars true to length with ends square and free of burrs.
	L. Epoxy-Coated Joint Dowel Bars:  ASTM A 775/A 775M; with ASTM A 615/A 615M, Grade 60, plain steel bars.
	M. Tie Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	N. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars, welded wire reinforcement, and dowels in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or precast concrete of greater compressive strength than concrete, and as follows:
	O. Epoxy Repair Coating:  Liquid two-part epoxy repair coating, compatible with epoxy coating on reinforcement.
	P. Zinc Repair Material:  ASTM A 780.

	2.4 CONCRETE MATERIALS
	A. Materials:  All materials including but not limited to reinforcing materials, concrete materials, concrete mix, admixtures, curing materials, traffic paint and other related materials used under this section shall conform to the requirements of the Delaware Department of Transportation Specifications for Road and Bridge Construction.  References to a required class of concrete shall correspond to the classes as shown in the State of Delaware Department of Transportation Specifications for Road and Bridge Construction Division 500 and Division 800.
	B. Fly ash shall meet the approval of the ASTM C-618 pozzolan Class F and may be used as a partial substitute for cement when approved by the Architect.
	C. The concrete mix used in performing this work shall be DelDOT Class “A” or DelDOT Class “B” depending on the compressive strength shown on the details and shall meet the approval of the Architect.
	D. The concrete temperature shall not exceed 90°F when delivered to the job-site or at any time prior to placement in the forms.
	E. Type I - Portland Cement: Shall be used from October 1 through May 1 and when the air temperature in the shade and away from artificial heat is above 70°F or less, or as directed by the Architect.
	F. When approved by the Architect, Hi-Early strength concrete may be used. Approval will be on a case by case basis.
	G. Exposed Aggregate:  Selected, hard, and durable; washed; free of materials with deleterious reactivity to cement or that cause staining; from a single source, with gap-graded coarse aggregate as follows:
	H. Water:  ASTM C 94/C 94M.
	I. Air-Entraining Admixture:  ASTM C 260.
	J. Chemical Admixtures:  Admixtures may only be use with prior approval by the Architect.  Provide admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.

	2.5 FIBER REINFORCEMENT
	A. Synthetic Fiber:  Fibrillated polypropylene fibers engineered and designed for use in concrete pavement, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 inches long.

	2.6 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete.
	E. White Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B.

	2.7 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber or ASTM D 1752, cork or self-expanding cork.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	C. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to requirements, and as follows:
	D. Chemical Surface Retarder:  (For exposed aggregate concrete) Water-soluble, liquid-set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 inch.

	2.8 WHEEL STOPS
	A. Wheel Stops:  Solid, 3000 PSI concrete, precast.

	2.9 ADA TRUNCATED DOMES
	A. General:  In-line replacable designed to be installed in a “wet set” condition.   Units must include anchors which allow replacement by removing colored covers and bolts while leaving anchors in place.
	B. Materials: Homogenous glass and carbon reinforced composite
	C. Where installation on radius is shown, provide precut and scored units for installation without gaps and piecemeal infills.   Field cut rectangular units will not be acceptable.
	D. Units shall be by ADA Solutions, Inc. or approved equal.

	2.10 CONCRETE MIXTURES
	A. The concrete mix used in performing this work shall be DelDOT Class “A” or DelDOT Class “B” depending on the compressive strength shown on the details and shall meet the approval of the Architect.
	B. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	C. Proportion mixtures to provide normal-weight concrete with the following properties:
	D. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	E. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	F. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	G. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement according to ACI 301 requirements for concrete exposed to deicing chemicals.   Limits shall be as follows per DelDOT requirements:
	H. Synthetic Fiber:  Uniformly disperse in concrete mix at manufacturer's recommended rate, but not less than 1.0 lb/cu. yd..

	2.11 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M and ASTM C 1116 where synthetic fibers are noted on the plans.  Furnish batch certificates for each batch discharged and used in the Work.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.
	C. Proceed with concrete pavement operations only after nonconforming conditions have been corrected and subgrade is ready to receive pavement.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concrete placement.
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials.
	C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during concrete placement.  Maintain minimum cover to reinforcement.
	D. Install welded wire reinforcement in lengths as long as practicable.  Lap adjoining pieces at least one full mesh, and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.
	E. Install fabricated bar mats in lengths as long as practicable.  Handle units to keep them flat and free of distortions.  Straighten bends, kinks, and other irregularities, or replace units as required before placement.  Set mats for a minimum 2-inch overlap of adjacent mats.

	3.5 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, unless otherwise indicated.
	B. Construction Joints:  Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  For larger walkways, width greater than 12’ and plazas, submit shop drawing of joint pattern.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows:
	E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 3/8-inch radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.6 CONCRETE PLACEMENT
	A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to fresh concrete after testing.
	F. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	H. Screed pavement surfaces with a straightedge and strike off.
	I. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operations or spreading surface treatments.
	J. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to required cross section, lines, grades, finish, and jointing as specified for formed concrete.  If results are not approved, remove and replace with formed concrete.
	K. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce pavement to required thickness, lines, grades, finish, and jointing as required for formed pavement.
	L. When adjoining pavement lanes are placed in separate pours, do not operate equipment on concrete until pavement has attained 85 percent of its 28-day compressive strength.
	M. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	N. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:

	3.7 FLOAT FINISHING
	A. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand floating if area is small or inaccessible to power units.  Finish surfaces to true planes.  Cut down high spots and fill low spots.  Refloat surface immediately to uniform granular texture.

	3.8 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations.  Apply according to manufacturer's written instructions after placing, screeding, and bull floating or darbying concrete, but before float finishing.
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:

	3.9 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 and as follows:

	3.10 WHEEL STOPS
	A. Securely attach wheel stops into pavement with not less than two galvanized steel dowels embedded in holes drilled or cast into wheel stops at one-quarter to one-third points.  Firmly bond each dowel to wheel stop and to pavement.  Securely install dowels into pavement and bond to wheel stop.  Recess head of dowel beneath top of wheel stop.

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency:  Construction Manager shall engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more than 500 psi.
	D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name of concrete testing and inspecting agency, location of concrete batch in Work, design compressive strength at 28 days, concrete mixture proportions and materials, compressive breaking strength, and type of break for both 7- and 28-day tests.
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.12 REPAIRS AND PROTECTION
	A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply with requirements in this Section.
	B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement concrete bonded to pavement with epoxy adhesive.
	C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  When construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep concrete pavement not more than two days before date scheduled for Substantial Completion inspections.



	321373 - Concrete Paving Joint Sealants
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	B. Related Sections include the following:

	1.3 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Product Certificates:  For each type of joint sealant and accessory, signed by product manufacturer.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  An employer of workers trained and approved by manufacturer.
	B. Source Limitations:  Obtain each type of joint sealant through one source from a single manufacturer.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Deliver materials to Project site in original unopened containers or bundles with labels indicating manufacturer, product name and designation, color, expiration date, pot life, curing time, and mixing instructions for multicomponent materials.
	B. Store and handle materials to comply with manufacturer's written instructions to prevent their deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.

	1.6 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Products:  Subject to compliance with requirements, provide one of the products listed in other Part 2 articles.

	2.2 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backing materials, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer based on testing and field experience.

	2.3 COLD-APPLIED JOINT SEALANTS
	A. Type NS Silicone Sealant for Concrete:  Single-component, low-modulus, neutral-curing, nonsag silicone sealant complying with ASTM D 5893 for Type NS.

	2.4 JOINT-SEALANT BACKER MATERIALS
	A. General:  Provide joint-sealant backer materials that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by joint-sealant manufacturer based on field experience and laboratory testing.
	B. Round Backer Rods for Cold-Applied Sealants:  ASTM D 5249, Type 3, of diameter and density required to control sealant depth and prevent bottom-side adhesion of sealant.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions.

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install backer materials of type indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	D. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified below to form smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with sides of joint.
	F. Provide joint configuration to comply with joint-sealant manufacturer's written instructions, unless otherwise indicated.
	G. Provide recessed joint configuration for silicone sealants of recess depth and at locations indicated.

	3.4 CLEANING
	A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved by manufacturers of joint sealants and of products in which joints occur.

	3.5 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately and replace with joint sealant so installations with repaired areas are indistinguishable from the original work.
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	321801 - Natural Grass Playing Field System
	323113 - Chain Link Fences and Gates
	328400 - Sports Field Irrigation
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Description:  Furnish and install irrigation piping and irrigation sprinkler systems in conformance with the drawings and specifications, complete and ready to use. The work consists of furnishing all materials necessary for a complete installation, including but not limited to:

	1.3 DEFINITIONS
	A. Circuit Piping:  Downstream from control valves to sprinklers, specialties, and drain valves.  Piping is under pressure during flow.
	B. Drain Piping:  Downstream from circuit-piping drain valves.  Piping is not under pressure.
	C. Demand (or irrigation demand): Refers to the irrigation requirements of the irrigated area. Demand primarily depends on the type of plant material, stage of growth, ET, soils, or other environmental conditions.
	D. Design Pressure: The pressure at which the irrigation system or certain components are designed to operate. The irrigation system design pressure is that measured at the pump discharge or entrance to the system if there is no pump, and a zone design pressure is the average operating pressure of all sprinkler/emitters within a zone.
	E. Discharge Rate: The instantaneous flow rate of an individual sprinkler, emitter, or other water emitting device, or a unit length of line-source micro irrigation tubing. Also, the flow rate from a pumping system. Discharge rates are expressed in units of volume per time such as gpm, gph, Iph, or Ipm.
	F. Effective Root Zone: The depth of soil in which most of the plant roots actively involved in water extraction are located. This is usually the upper 50% to 75% of the plant root zone rather than the depth to which the deepest root penetrates. It is this zone in which irrigations should be concentrated.
	G. Main Piping:  Downstream from point of connection to water distribution piping to, and including, control valves.  Piping is under water-distribution-system pressure.
	H. Low Voltage:  As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.
	I. Filtration System: The assembly of physical components used to remove suspended solids from irrigation water. These include both pressure and gravity type devices, such as settling basins, screens, media filters, and centrifugal force units (vortex sand separators).

	1.4 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. The water source shall be tested for adequacy from the standpoint of flow rate, volume, quality, pressure, and other applicable factors to meet the irrigation requirements of the area to be irrigated for the expected life of the system. A water source flow test must be completed prior to sprinkler system design.
	C. Design flow rate through the meter shall not be greater than 75% of the maximum safe flow capacity as stated by the meter manufacturer. The flow should not be outside the meter manufacturer's recommended operating range.
	D. Irrigation systems shall be designed to meet peak usage. The system shall incorporate sufficient capacity to provide the necessary water for plant establishment.
	E. Delegated Design:  Design 110 percent coverage irrigation system. Retain applicable soil conditions in subparagraph below.
	F. The irrigation system should be divided into zones:
	G. Within any given zone, the maximum variation in sprinkler flow rates should be less than 5% and must be less than 20% of the average flow rate for all sprinklers with the same areas of coverage.
	H. Flow rates of part circle sprinklers shall be normalized to that of a full circle sprinkler when both are used within a zone.
	I. Minimum Working Pressures:  The following are minimum pressure requirements for piping, valves, and specialties unless otherwise indicated:
	J. Working pressure of the mainline pipe should not exceed 72 percent of the pressure rating of the pipe nor should the design velocity exceed 5 feet per second.
	K. Surge pressures shall not exceed 2.5 times the adjusted working pressure of the mainline pipe.

	1.5 SUBMITTALS
	The Contractor shall be responsible to submit three (3) binders of manufacturer’s data for all materials to be used before performing any work including the following:
	A. Plans or Drawings: Provide design drawings prior to start of construction. Design drawings shall be clearly readable, to reasonable scale, and shall include at the minimum: date, scale, revisions, legend, water source, design operating pressure and flow rate per zone, average application rate per zone (listed in inches per hour), watering schedule, locations and sizes of pipe, controllers, valves, sprinklers, backflow prevention devices, elevation, electrical supply, roadways, sidewalks, structures and other relevant site conditions.
	B. Product Data:  For each type of product indicated.  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
	C. Wiring Diagrams:  For power, signal, and control wiring.
	D. Delegated-Design Submittal:  For irrigation systems indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional responsible for their preparation.
	E. Qualification Data:  For qualified Installer.
	F. Zoning Chart:  Show each irrigation zone and its control valve.
	G. Controller Timing Schedule:  Indicate timing settings for each automatic controller zone.
	H. Field quality-control reports.
	I. Operation and Maintenance Data:  For sprinklers, controllers, and automatic control valves to include in operation and maintenance manuals.
	J. Equipment or materials installed or furnished without prior approval of the engineer will be rejected and such materials will be required to be removed and replaced with approved materials at the complete expense of the contractor.
	K. Submit shop drawings for review and approval prior to beginning work
	L. Record Drawings:  At the project close, an as-built drawing shall be submitted showing all the locations of the irrigation plan and any and all changes.  The main elements of the as-built drawings, i.e.; main line fittings, electric valves, gate valves, quick coupler, splice boxes and locations of ends of sleeves shall be shown on the as-built drawing. During the installation process, the contractor shall keep a field copy of changes on site. All features to be located by two (2) lift points.

	1.6 QUALITY ASSURANCE
	A. Manufacturer’s Qualifications: Companies regularly engaged in manufacturing irrigation system materials and products, of types and sizes required as specified, whose products have been in satisfactory use in similar projects for not less than 15 years.
	B. Installer’s Qualifications:  Companies who have successfully completed a minimum of five (5) contracts over a three (3) year period involving installation of irrigation and piping projects similar to size and scope to that required for this project. Such experiences and references shall be attached to the bid sheet for this project.
	C. Codes and Standards:
	1.  Comply with all applicable State and Local ordinances and codes.
	2.  All materials and work shall meet the requirements of ASTM, AWWA, UL and the USC       Foundation for Cross Connection Control.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver piping with factory-applied end caps. Maintain end caps through shipping, storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, and moisture.
	B. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.

	1.8 PROJECT CONDITIONS
	A. Underground Utilities and Elements:  Locate all underground utilities and elements prior to digging and/or driving stakes. Take care to neither disturb nor damage any existing above ground or under ground utilities or elements. Keep streets, sidewalks and site clean, free from debris, and affected drains open and free flowing at all times.
	B. Site Inspection and Layout:  Before proceeding with any work, the Contractor shall inspect the site, carefully check all grades, and verify all dimensions and conditions affecting the work to satisfy him/her and that he/she may safely proceed. Changes or alterations to the system to meet actual conditions shall be made at the Contractor’s expense. Irrigation piping plan is diagrammatic and is not intended to show exact locations of existing or proposed piping, valves or controllers. Locate new items as closely as possible to related curbs, walls, fences or edges of paving. Pipelines shown parallel on drawing may be placed in a common trench but separated by at least 6 inches.
	C. Should utilities not shown on the plans be found during excavations, the contractor shall promptly notify the owner site agent for instructions as to further action. Failure to do so will make the contractor liable for any and all damage that arises from his neglect.
	D. The contractor shall take the necessary precautions to protect all existing site conditions, including plant materials. Should damage be incurred, the contractor shall repair or replace the damage to its original condition at his expense.

	1.9 PIPING ARRANGEMENTS
	A. The contractor shall make necessary adjustments in the layout of the irrigation system and the pipe routing.  Should conflicts arise during installation, the contractor shall obtain a change order for this adjustment to the plan. This change order shall not authorize an additional fee but shall resolve any existing site condition problems. The contractor shall not proceed without the work order and shall provide in written assurance that such changes will not cause any extra costs due to these changes. Any work that does not receive a work order and is in conflict with existing site conditions shall be removed and reinstalled by the contractor at no expense to the owner or owner’s agent.

	1.10 WORKMANSHIP
	A. The contractor shall follow the manufacturer’s recommendations for installing all PVC pipes, fittings, valves, electric valves, sprinklers, controllers, and all other appurtenances.
	B. The contractor shall also follow all standards and installation practices that have been established by all related associations and local, state, and federal codes.

	The contractor shall always perform his work in a professional and orderly manner. The contractor at  all times shall have a Project Superintendent on the site who is completely familiar  with all installed  materials and will be responsible for the installation of all materials.
	1.11 REVISIONS
	A. Any major revisions to the irrigation system must be submitted and answered in written form, along with any negotiated change in contract price.

	1.12 COORDINATION
	A. All work shall be coordinated with other trades on the site; any conflicts shall be resolved by the project manager in order to proceed with the work as rapidly and efficiently as possible.

	1.13 GUARANTEE
	A. All work shall be guaranteed for one (1) year from date of acceptance of the completed installation against all defects in materials, equipment and workmanship. Guarantee shall cover the repair of damage to any part of the installation site resulting from leaks or other defects in materials, equipment and workmanship to the satisfaction of the owner. Repairs, if required under the guarantee period, shall be done at no cost to the owner. All manufacturers’ extended warranties shall be transferred to owner with the caveat that any labor after the one year general contractor guarantee shall be billable by the contractor, should the owner decide to use the contractor’s service to install any manufacturer’s equipment through the extended warranty.
	B. Guarantee shall include system shut down for first winterization, spring start up, and second winterization. The development of an approved water application schedule by the contractor and approved by the irrigation consultant. Winter damage due to improper winterizations will be the responsibility of the contractor and repairs to the irrigation system through both winterizations shall be performed at no cost to the owner.


	PART 2 -  PRODUCTS
	2.1 ACCEPTABLE MANUFACTURERS
	A. Subject to compliance with requirements, provide irrigation system components and materials by the following manufacturers, or approved equal:

	2.2 MATERIALS
	A. Provide all irrigation materials and factory-fabricated products of size, types, pressure ratings and capacities as indicated. If there are any discrepancies in materials or interpretation or their use, the contractor shall be responsible to obtain proper clarification before any materials are installed.
	B. All materials throughout the irrigation system shall be new and undamaged and in perfect working condition.
	C. All automated sprinkler system components, including controller, valves and sprinkler heads, shall be provided by the same manufacturer.

	2.3 PIPING AND FITTINGS
	A. All piping 2 ½” and smaller shall be solvent weld SDR 21 class 200 PVC pipe, extruded from 100% virgin polyvinyl chloride conforming to ASTM D 2241 and shall be continuously and permanently marked with the manufacturers name, material, size and schedule or type. Pipe shall conform to all specifications form ASTM, Department of Commerce, NSFTL (NSF) or the latest revisions. Pipe shall be Crestline or Certainteed only.
	1.  All fittings on 2” and smaller shall be SCH 40 PVC conforming to ASTM D-2466. No       saddle or clamp type fittings shall be used.
	B. All piping 3” and larger shall be rubber ring joint type SDR 21 class 200 PVC pipe, extruded from 100% virgin polyvinyl chloride conforming to ASTM D 2241 and shall be continuously and permanently marked with the manufacturers name, material, size and schedule or type. Pipe shall conform to all specifications form ASTM, Department of Commerce, NSFTL (NSF) or the latest revisions. Pipe shall be Crestline or Certainteed only.
	1.  All pipe ends shall be tapered to accept gasket fittings. Lubricant for assembling pipe and      fittings all be water soluble, non-toxic and be in accordance with pipe manufacturer’s       recommendations.  All fittings 2 ½” or larger shall be Harco or equal.
	C. All pipes for sleeves shall be SCH 40 PVC conforming to ASTM D-17585. Sleeve sizes shall be large enough to accommodate the ell housing of the ring tight pipe or the solvent weld belled end pipe. As a minimum, the sleeve pipe ID shall be 1 ¼ times the irrigation pipe OD at the bell housing.
	D. All copper pipes shall be type K copper, no lead based solder will be allowed.
	E. PVC pipe (zone lines) downstream of the control valves (laterals) shall be Schedule 40 or better and shall conform to all requirements of ASTM D1785-86.
	F. All PVC pipe shall be marked with the manufacturer’s name, class of pipe and NSF seal. Pipe shall bear no evidence of interior or exterior extrusion marks. Pipe walls shall be uniform, smooth and glossy. Pipe may be pre-belled or with individual solvent-weld couplings.
	G. All PVC fittings shall be of the solvent weld type except where risers, valves, etc. require threaded transition fittings. All fittings shall conform to the requirements of ASTM D2466-78. All threaded PVC tees, fittings, adaptors and nipples shall be Schedule 80 or better.
	H. All PVC pipe must be delivered in at least 20 foot lengths.
	I. All PVC pipes and fittings for swing joints shall conform to all requirements of ASTM D 3139.
	J. Sleeves required for main and lateral lines located under paving shall be Schedule 40 PVC, with the inside diameter (I.D.) of sleeve to be twice the outside diameter (O.D.) of the insert pipe, maximum 1 insert pipe per sleeve. All wiring to be in separate sleeves from piping sleeves.
	K. Sleeves under roadways (street rights-of-way, boulevards or parkways) where heavy vehicular traffic is anticipated shall be ductile iron pipe, with the I.D. of the sleeve at least 1” greater than the O.D. of the total inserted pipe. All wiring shall be in separate conduit sleeve within the iron pipe.
	L. Use Teflon tape on all threaded fittings.
	M. Primer color shall be purple and glue color shall be gray.

	2.4 AUTOMATIC CONTROL VALVE
	A. Valves shall be of all brass construction or iron body, bronze mounted, globe pattern. The valve  pressure  rating shall be 150 psi min. All connections shall be brass pipe, threaded.
	B. Valves shall be electrically operated, actuated by a solenoid utilizing AC current, 24 volts, and  rated at  not more than 8.5 VA with an in-rush maximum of 1.0 amp. The solenoid coil is to be  sealed in an  “epoxy” material so it is completely waterproof.
	C. Operation of all valves (except the master valve) shall be normally closed solenoid control  capable of  operating within minimum flow requirements.
	D. Diaphragm operated of one-piece construction. The diaphragm shall be fully pressure balanced  in both  the open and closed positions.
	E. Solenoid shall be mounted directly on the valve or bonnet. All parts and tubing down stream of  the  entrance shall be of larger size to permit passage of foreign particles.
	F. A flow adjustment stem with cross handle shall be provided that limits the travel of the valve plug from  full closed to full open, allowing manual closure or flow regulation. A manual control shall be provided  for operation with or without the control wiring installed.
	G. Construction shall be so that all operating parts are accessible and removable from the top by removing  the bonnet without having to disconnect the valve body from the pipeline. The valve shall be capable  of  being operated in any position.
	H. Valves shall be of types, manufacture and sizes as shown on the drawings and/or the following:   “Buckner” VB/HD Series – 2-way solenoid brass valves with 24 VAC -50/60 Hz coil. If contaminated  or dirty water conditions exist, “Buckner” VBDW valves shall be used.
	I. Gate valves 3” and larger shall be resilient wedge valves; valves shall be line size with a 2” square nut,  with a non-rising stem. Furnish two (2) gate valve keys with tee handles.
	J. Gate valve 1 ½” and smaller shall be bronze threaded, class 150 W.O.G. with cross handles. All 2½” and larger gate valves shall be in 10” round valve boxes with a 10” PVC sleeve.
	K. Ball valves shall be forged brass, 600 W.O.G./150WSP two piece, full port, conforming to WWV 35,  type II style with T-style handles.
	L. Electric control valves shall be as the size and location on the plans; all 1” and 1½” electric valves   shall be 100 series with OmniReg (OMR-100) regulator.  All electric and line size isolation valves shall  be in standard boxes with  extensions.
	M. Quick coupler valves shall be 1” brass with swing joint with top flange to prevent QCV from being  unscrewed from swing joint. Swing joint shall accommodate brass nipple to connect QCV; all QCV  shall be in 10” round valve boxes. Model 474-00 Toro or approved equal.

	2.5 CONTROL WIRE FOR AUTOMATIC CONTROL VALVES
	A. Control wire shall be insulated single strand copper designed for 20 to 50 volts and UL approved as type  U.F. (underground feeder). The UL and U.F. designations shall be clearly marked or indented on the  insulation jacket of the wire.
	B. Expansion curls shall be provided within 3 feet of each wire connection to solenoid and at least  every  300 feet in length of control wire length. Expansion curls are formed by wrapping at least 5 turns of  control wire around a rod or pipe 1” or more in diameter. Withdraw the rod or pipe once curls are   formed.
	C. All 24-volt control wires from controller to the electric valves shall be #14/1 red wire for direct  burial.  All 24-volt common wire from the controller to the electric valves shall be #12/1 white  wire for   direct burial. Splices and connections to the electric valves shall be with 3M DBY and DBR connectors.  There will be no tee splices allowed. The common wire will be one continuous run, more than one  common run may be used and spliced at the controller. Spare wires shall be run from the controller a  minimum of six (6) from each controller location to the last electric valve on the run.  Spare wire shall  be #14/1 yellow wire for direct burial. No wire splices will be allowed in wire runs of less than 1000’.
	D. All wire shall be conform to ASTM B3 or B-8 for soft drawn bare copper wire with polyethylene insulation.

	2.6 IRRIGATION SYSTEM CONTROLLER:
	A. Hybrid type controller that combines electromechanical and microprocessor based circuitry capable of  fully automatic and manual operation. Station timing:  1-120 minutes in 1-minute increments, and 1-12  hours in 10-minute increments. Input: 117 volt AC, 60HZ. Output: 26.5 Volt AC, 1.5 amps. Controller  shall have an integral circuit breaker or fuse.
	1. Controller shall be Rainbird RZX4i-120V Controller (wall mount), or approved equal.
	2. Controller shall be installed in a vandal resistant, weather proof enclosure.
	Note:  Model and exact type of controller varies based on number of zones and other site conditions.
	B. Controller – General Conditions:
	1.  Controller shall be hard wired in conduit. All conduits are to be UL approved electrical       conduit
	2.  Conduit size for irrigation control wires shall be minimum 1 ½ inch diameter.
	3.  Communication cable shall be the type recommended by the irrigation controller        manufacturer. No splices in the communication cable will be allowed unless approved in       writing by the engineer.
	4.  All controllers shall be grounded with three (3) ground rods to a resistance of less than 10  ohms.

	2.7 CONTROLLER ENCLOSURE
	A. Controller Enclosure for the single or multiple controllers shall be a vandal resistant, weather proof, lockable wall or pole mount NEMA-3R enclosure and shall be sized according to the control equipment required by the design.  Each unit shall be mounted to a mounting rack constructed of 1-5/8” SQ. Stainless Steel channel equipment frame mounted to a 16”x16”x16”, 4000 psi concrete pad.  Contractor to position controller per owner direction. Controller to be located inside storage area of dugout, wall mount.
	B. Controller enclosures shall be constructed with interior mounting panels, compression latches, and vandal resistant locking mechanism.

	2.8 SPRINKLER HEADS
	A. All heads shall have a built in pressure regulating device. The device shall regulate nozzle pressure to  the design pressure. The pressure regulating device shall be an internal part of the   pop-up stem.
	B. The heads shall have matched precipitation rate nozzles with adjusting screws.
	C. All heads shall have screens under the nozzles.
	D. The heads shall be equipped with check valves to prevent low head drainage. The check valves shall  hold  back pressures equivalent to 10 feet of head.
	E. The heads shall be of types, manufacture and sizes shown on contractor submitted and approved plans and details and/or the following:

	2.9 QUICK COUPLING VALVES
	A. Universal valve stubs shall match existing equipment.

	2.10 MANUAL VALVES
	A. Gate valves 2” and larger shall be flanged, iron body, brass trimmed, resilient double disc wedge, and  integral taper seats with non-rising stem and square actuator. All gate valves shall  be Class 150 with a  minimum 150 psi – 300 WOG.
	B. Curb or gate valves 1 ½” and smaller shall be all bronze construction with “tee” handle, 175 psi water  working pressure, Mueller Oriseal Mark II, or approved equal.
	C. Stop and Waste valves shall be all bronze construction, 175 psi water working pressure, Mueller  Oriseal  Mark II, or equal.
	D. Drain valves shall be of types, manufacture and sizes as shown on the plans and details and/or the  following, or approved equal:
	1.  Gate Valves:  Kennedy, Mueller or Hammond.
	2.  Drain Valves:  Mueller Mark II Oriseal H-10284, stop and waste.

	2.11 VALVE BOXES
	A. Automatic control valves shall be enclosed in valve boxes of HDPE or polyolefin and fibrous material  (preferably recycled material) with locking lids. The bottom section is to be slotted so as to extend  below the pipe. Extensions shall be added as required to meet grades per the details. Automatic control  valves shall read ACV, master valve boxes shall read MV, gate valves shall read GV, etc.
	B. Drain valves and individual gate valves shall be enclosed in a cast iron roadway box, as manufactured by  Olympic Foundry, Tyler, or approved equal, with bottom, top, and lid, sizes and extensions, as required.  Lid shall have the work “water” printed on it.
	C. Provide two (2) sets of all keys required for valves, valve box covers, and protective sleeves covers   unless otherwise noted.
	D. Occasionally, valves may need to be installed in athletic field areas of play. In those cases, valve boxes  shall be installed underground with the box cover 6” below finished grade and shall have covers with a  4”x4”x1/8” thick steel located plate attached to the top of the cover.

	2.12 BACKFLOW PREVENTION ASSEMBLIES
	A. The reduced backflow prevention assembly shall be a double check backflow preventer suitable for installation below grade. The working pressure rating on the backflow assembly shall be 175  PSI, the pressure difference between the two (2) check valves shall be maintained at least 5 PSI lower  than the inlet pressure. The reduced pressure backflow prevention assembly shall be model 850 as manufactured by Febco, or approved equal.

	2.13 SWING JOINTS
	A. Swing joints for quick couplers shall be triple swing joints using schedule 40 galvanized metal with  threaded fittings. Swing joints shall consist of street ells, ells, and nipples for full adjustability.  Galvanized swing joint, quick coupler assemblies shall be installed in valve boxes per the details.
	B. Prefabricated swing joints for irrigation heads shall be triple swing joints using minimum PVC Class 315  threaded fittings. Swing shall consist of street ells, ells, and nipples for full adjustability. Fittings shall  have “O” ring seals. Lasco, or approved equal.

	2.14 OTHER SUPPLIES
	A. Electrical tape shall be black plastic, ¾” wide and a minimum of 0.007 inches thick and the all-weather  type.
	B. Teflon tape shall be used for all threaded connections. Tape shall be set back a minimum of ¼” into the  pipe threading.
	C. Pressure gages for the pressure reducing valve assembly shall be liquid-filled Ashcroft 1009AL with ¼”  gage cock attached, or approved equal.
	D. Encapsulate all splices with approved splice kit with sealant. The SPR approved Wire Splice Kit is the 3M-DBY splice kit, or approved equal.

	2.15 GROUNDING
	A. All controllers shall be grounded in accordance with the manufacturer’s recommendations and shall be  10  ohms or less. Should the grounding requirements not be achieved, the contractor shall submit a  cost and options for reducing the resistance readings to the general contractor for his approvals.

	2.16 IDENTIFICATION
	A. Underground Type Plastic Line Markers (Detect-a-Tape):  Permanent, bright colored, continuous printed  plasticized aluminum tape, intended for direct-burial service; not less that 3” wide x 5 mils thick and  shall be placed directly over the pipes at 6” below finished grades. Provide blue tape with black printing  reading “CAUTION IRRIGATION LINE BURIED BELOW”.  Line Tec Inc., PO Box 67, Glen Ellyn,  IL 60138. Detectable Marking Tape; Allen Systems, P.O. Box 33569, Houston, TX 77233 (713) 943- 7213  (800) 231-2077; or Magnatec by Thor Enterprises, Inc. P.O. Box 450, Sun Prairie, WI  53590.
	B. Identification tags manufactured from polyurethane, incorporating an integral attachment neck and reinforced attachment hole and will be capable of withstanding 180 pounds full force. Tag shall be 2-1/4”x2-3/4” in size. All lettering shall be hot stamped in black and capable of withstanding outdoor use. Tag color shall be yellow. Marking tag shall be double side stamp with valve identification number.


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Section 31 20 00 "Earth Moving."
	B. Install warning tape directly above pressure piping below sub-grade under pavement and slabs.
	C. Drain Pockets:  Excavate to sizes indicated.  Backfill with cleaned gravel or crushed stone, graded from 3/4 to 3 inches to 12 inches below grade.  Cover gravel or crushed stone with sheet of asphalt-saturated felt and backfill remainder with excavated material.
	D. Provide minimum cover over top of underground piping according to the following:

	3.2 PREPARATION
	A. Set stakes to identify locations of proposed irrigation system before construction begins.  Obtain construction manager approval before excavation.

	3.3 LAYOUT OF SPORTS FIELD IRRIGATION SYSTEMS
	A. Alterations and changes in the layout may be expected in order to conform to the ground conditions and to obtain full adequate coverage of water. It is understood that corrective measures in the system may become necessary, but no changes or alterations in the system as planned shall be made without the prior authorization of the construction manager.
	B. Irrigation system zones to provide 100 percent coverage within each field’s perimeter limits.
	C. Before starting work, determine that work may proceed without disruption of activities of other trades.
	D. The contractor shall carefully check grades to ensure that area is ready to begin work.
	E. Contractor is responsible for taking all reasonable investigative actions and precautions when working around all utility systems.
	F. Trench for pipe shall be wide enough to allow for proper tamping around the pipe in accordance with the manufacturer’s recommendations. Trenches shall also be made wide enough to allow a minimum of 2” between parallel pipelines. Trenches for pipelines shall be made of sufficient depths to provide minimum cover from finish grade as follows:
	1. Maintain all warning signs, shoring, barricades, flares and red lanterns as required by OSHA, and     any local ordinances. The bottom of the trench shall be clean and smooth, with all rock, loose soil,    and organic matter removed. The contractor shall insure that there are no conditions in the trench     that could damage the pipe or the wires. Any deviations from the above must be approved by the     owner. Vibratory plowing of wire and solvent weld pipe will be acceptable subject to Owner      approval of plowing equipment and procedures. Restore all surfaces, existing underground      installations, etc., damaged or cut as a result of the excavations to their original condition and in a     manner approved by the owner.
	G. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
	H. Install piping free of sags and bends.
	I. Install groups of pipes parallel to each other, spaced to permit valve servicing.
	J. Install fittings for changes in direction and branch connections.
	K. Install unions adjacent to valves and to final connections to other components with NPS 2 or smaller pipe connection.
	L. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 or larger pipe connection.
	M. Install underground thermoplastic piping according to ASTM D 2774.
	N. Install expansion loops in control-valve boxes for plastic piping.
	O. Lay piping on solid sub-base, uniformly sloped without humps or depressions.
	P. Install ductile-iron piping according to AWWA C600.
	Q. Install PVC piping in dry weather when temperature is above 40 deg F.  Allow joints to cure at least 24 hours at temperatures above 40 deg F before testing.
	R. Install water regulators with shutoff valve and strainer on inlet and pressure gage on outlet.  Install shutoff valve on outlet.  Install aboveground or in control-valve boxes.
	S. Water Hammer Arresters:  Install between connection to building main and circuit valves aboveground or in control-valve boxes.
	T. Install piping in sleeves under parking lots, roadways, and sidewalks.
	U. Install sleeves made of Schedule 40 or Schedule 80 PVC pipe and socket fittings, and solvent-cemented joints.

	3.4 DELETERIOUS MATERIAL
	A. Excavated material that consists of rock larger than 1” in diameter or other material unsuitable for backfill (as defined by the pipe manufacturer’s installation instructions) shall be classified as deleterious material. The Contractor shall remove this material and haul it to an off-site dump location. In back filling excavations where deleterious material has been removed, the contractor shall install select backfill. The contractor will provide a supply of select backfill at one on site location. The unit price (cubic yard) for deleterious material on the Bid Proposal shall include the excavation and hauling off of the deleterious material, and the hauling and placement of select backfill.

	3.5 PIPE LINE ASSEMBLY
	A. Plastic pipe and fittings shall be solvent welded using solvents and methods as recommended by manufacturer of the pipe, except where screwed connections are required. Pipe and fittings shall be thoroughly cleaned of dirt, dust and moisture before applying solvent with a non-synthetic bristle brush. Pipe may be assembled and welded on the surface. Snake pipe from side to side of trench bottom to allow for expansion and contraction. Make all connections between plastic pipe and metal valves or steel pipe with threaded fittings using SCH 80 PVC.
	B. All copper pipes shall be supported by the proper size pipe hangers and anchored to the concrete by approved means and local codes and ordinances, all hangers and supports shall be metal.

	3.6 THRUSTING
	A. Install thrust blocks or anchoring for all isolation valves larger than 3” and all piping including changes in direction and reducers, in strict accordance with pipe manufacturer’s recommendations. Construct thrust blocks of Sakrete or concrete of the following mix, having a compressive strength of 2000 PSI: 1 part concrete, 2.5 parts sand, 4 parts washed gravel.

	3.7 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows:
	D. Flanged Joints:  Select rubber gasket material, size, type, and thickness for service application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.
	E. Ductile-Iron Piping Gasketed Joints:  Comply with AWWA C600 and AWWA M41.
	F. Copper-Tubing Brazed Joints:  Construct joints according to CDA's "Copper Tube Handbook," using copper-phosphorus brazing filler metal.
	G. Copper-Tubing Soldered Joints:  Apply ASTM B 813 water-flushable flux to tube end unless otherwise indicated.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder alloy (0.20 percent maximum lead content) complying with ASTM B 32.
	H. PE Piping Fastener Joints:  Join with insert fittings and bands or fasteners according to piping manufacturer's written instructions.
	I. PE Piping Heat-Fusion Joints:  Clean and dry joining surfaces by wiping with clean cloth or paper towels.  Join according to ASTM D 2657.
	J. PVC Piping Solvent-Cemented Joints:  Clean and dry joining surfaces.  Join pipe and fittings according to the following:

	3.8 VALVE INSTALLATION
	A. Underground Curb Valves:  Install in curb-valve casings with tops flush with grade.
	B. Underground Iron Gate Valves, Resilient Seat:  Comply with AWWA C600 and AWWA M44.  Install in valve casing with top flush with grade.
	C. Aboveground Valves:  Install as components of connected piping system.
	D. Pressure-Reducing Valves:  Install in boxes for automatic control valves or aboveground between shutoff valves.
	E. Throttling Valves:  Install in underground piping in boxes for automatic control valves.
	F. Drain Valves:  Install in underground piping in boxes for automatic control valves.

	3.9 SPRINKLER INSTALLATION
	A. Install sprinklers after hydrostatic test is completed.
	B. Install sprinklers at manufacturer's recommended heights.
	C. Heads along curbs, walks, paving, etc. shall be placed ½” above finish grade and no closer than 4” from paving edge.
	D. All impact sprinkler heads located in athletic turf areas shall be equipped with rubber covers.
	E. All pop-up sprinkler heads and quick couplers shall have swing joints that allow the head to be set perpendicular and flush with finish grades.
	F. Locate part-circle sprinklers to maintain a minimum distance of 4 inches from walls and  inches from other boundaries unless otherwise indicated.

	3.10 CLOSING PIPE AND FLUSHING LINES
	A. Cap or plug all openings as lines have been installed to prevent the entrance of materials that would obstruct the pipe. Leave in place until removal is necessary for completion of installation. Thoroughly flush out all water lines before installing heads. Test in accordance with paragraph on Hydrostatic Tests. Upon completion of the testing, the contractor shall complete assembly and adjust sprinkler heads for proper distribution.

	3.11 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting:  Install exterior freestanding controllers on pre-cast concrete bases.
	B. Install control cable in same trench as irrigation piping and at least 2 inches below or beside piping.  Provide conductors of size not smaller than recommended by controller manufacturer.  Install cable in separate sleeve under paved areas.

	3.12 CONNECTIONS
	A. Comply with requirements for piping specified in Section 22 11 13 "Facility Water Distribution " for water supply from exterior water service piping, water meters, protective enclosures, and backflow preventers.  Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.
	C. Connect wiring between controllers and automatic control valves.

	3.13 AUTOMATIC CONTROLLERS
	A. Install irrigation controllers per manufacturer’s specifications and shop drawings.
	B. Electrical wiring (120 V.A.C.) shall be installed according to local code. A licensed electrician must perform hard wiring of controller, and the work must be permitted per Town of Laurel, Sussex County and State of Delaware requirements. The cost of all electrical work necessary to make the automatic equipment operate properly shall be included in this contract.
	C. Conduit for power supply wires shall be installed as shown on plans and details and controller manufacturer’s shop drawings. The ends of all conduits, whether shop cut or field cut, shall be reamed to remove burrs and rough edges. Cuts shall be made square and true. Conduit bends, except factory bends, shall have a radius of not less than six times the inside diameter of the conduit. A 3/16 inch polyethylene pull rope shall be installed in all conduits with two feet of pull rope extended beyond the conduit openings and then secured. All conduits shall be free of debris. All conduit openings shall be sealed with duct tape to prevent fouling.
	D. The owner/architect shall direct final location and type of mounting of controllers.
	E. A diagram of schedule shall be posted in the controller to facilitate the selection of the valves to be operated.

	3.14 CONTROL WIRING
	A. Install control wires, sprinkler mains and laterals in common trenches wherever possible. Install control wires at least 12 inches below finish grade and lay to the side and below main line. Provide looped slack at valves and snake wires in trench to allow for contraction of wires. Tie wires in bundles at 10’ intervals. Control wire splices will be allowed only in runs more than 1000 feet. Any splices must be installed in an existing valve box or separate valve box installed with finished grade.
	B. All wire power and control wire shall be in separate conduits run inside the building. All conduits shall be metal and supported with the proper hangers and brackets and shall be installed in accordance with all local, state and federal codes. Minimum wire for power shall be tray cable 3-wire conductor. Conduit foe zone wire shall be large enough to carry 3 common wires and 6 spare wires plus zone wire.
	C. Control wires shall be taped together at 10’ intervals with black electrical tape, and then this bundle shall be taped to the bottom of the supply lines at 10’ intervals with at least 3 wraps of electrical tape. A bare copper wire (#14 or greater), shall be installed on top of the PVC supply line for future detection with the wire ends clearly exposed in the valve boxes.
	D. Tie a loose 24” long loop in all wiring at changes of direction greater than 30 degrees. Untie all loops after all connections have been made.
	E. Splices shall be permitted only at junction boxes, valve boxes, or at control equipment and never between valves or valve and controller. A minimum of 24” of excess conductor shall be left at all splices, terminal and control valves to facilitate inspection and future splicing. All splices must be encapsulated with sealant in approved splice kit. Splice kit shall be 3M-DBY type water-proof wire splice.
	F. One unconnected spare orange control wire (one spare wire for each 5 valves) is to be run from the controller through each intermediate control box. Provide a 24” long tight loop in each box. Where control valves run in opposite directions from the controller, run a separate spare wire in each direction.
	G. A schedule diagram shall be posted in the controller to facilitate the selection of the valves to be operated.
	H. Minimum size of wire is to be determined strictly by the following chart:
	Maximum Length of Common Wire
	No. of Valves  500’   1000’   2000’   3000’
	1   14    14    14    14
	2   14    14    14    10
	3   14    14    10      8
	4   14    14    10      8
	5   14    10      8      6
	6   14    10      6      6
	7    14      8      6      4
	8   14      8      6      4
	9   13      8      4      4
	10   10      6      4      2
	11   10      6      4     --
	I. The control wires shall be color coded as follows:
	J. Control wires shall be installed in 1-1/2” minimum PVC schedule 40 sleeve under all paved areas.
	K. Flow sensor wire shall be computer interface (Maxi) wire between flow sensor and controller. Install computer-interface wire on the underside of the mainline irrigation pipe and attached in the same manner as for controller wires. The computer interface wire shall be continuous with no splices.

	3.15 ELECTRIC ZONE VALVES
	A. The contractor shall lower the electric zone valve assembly completely with valve boxes and extension to cover the PVC lateral pipe with the valve box. All brick supports shall be complete around the valve box and brick shall be placed on undisturbed soil.
	B. Prior to installation of zone valves, all main line piping shall be flushed and free from contaminants.

	3.16 WIRE AND WIRE SPLICING
	A. Do not yank, stretch, or pull wires during installation. Provide a minimum of one foot of slack, in an expansion loop, in each 100 feet of wire. Lay wire on a firm even bed in the trench which shall support the entire length. At splice locations, provide sufficient slack to allow the splice to be raised a minimum of 24” above grade for inspection. Do not lay wire above or on top of the pipe except when wire and pipe are being plowed simultaneously. When power wire runs do not follow the pipe, lay them in a straight line which shall be carefully located on the as-built plan. Minimum 2.5” pipe shall be used as wire conduit for sleeves.
	B. Splice all wires to requirements of local minimum regulations or to the following recommendations, whichever is more restrictive. Make all splices by baring a minimum of ¾” of copper conductor, twisting the leads together, and soldering them with a non-acid core solder. Wire nuts are acceptable in lieu of soldering. Make the splice completely waterproof by using connector kits in strict accordance with the manufacturer’s recommendations.

	3.17 BACKFILLING
	A. Backfilling shall be done when pipe is not in an expanded condition due to heat or pressure. Cooling of the pipe can be accomplished by operating the system for a short time before back fill, or by back filling in the early part of the morning before the heat of the day.
	B. In refilling the trenches, the fill around 4” below and 6” above the pipe and fittings shall be suitable bedding material or sand, as required, and tamped. Te remainder of the backfill shall contain no lumps or rocks larger than 3”. A 6” separation is required between all pipes when more than one pipe occupies the trench. If no sodding is required, the top 6 inches of backfill shall be replaced by topsoil where it exists (free of rocks over 1”, subsoil or trash), or selected fill soil or sand if soil conditions are rocky.
	C. All roots, rocks and surplus excavation shall be removed from the site unless otherwise directed. Any turf areas buried under ditch excavation shall be raked clean of any excavated material.
	D. Trenches under roads or paved areas shall be back filled and tamped with a mechanical tamper in successive 6” lifts. Paving shall be replaced to the satisfaction of the Architect.
	E. Prior to completing the backfill, place detection tape 6” below finish grades and directly above the installed lateral and supply mains for future line detection. Provide extra length to clearly expose ends in the valve boxes.
	F. Before complete back filling, all underground appurtenances including risers, valves, double check valve assembly, drain valves, and joints must remain exposed so that they can be viewed during testing and located “as built” by the Engineer.  It is suggested the contractor partially backfill the pipe as it is laid, leaving all joints exposed; then complete back filling later after flushing, pressure testing provisions and “record drawing” location. The location, inspecting and testing provisions of these specifications will be strictly adhered to. If for any reason, any part of the sprinkler system is back filled before approved location, testing, or inspection is authorized, it must be completely uncovered and exposed until approved for back filling by the Architect.

	3.18 IDENTIFICATION
	A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment nameplates and signs on each automatic controller.
	B. Warning Tapes:  Arrange for installation of continuous, underground, detectable warning tapes over underground piping during backfilling of trenches.  See Division 31 Section "Earth Moving" for warning tapes.

	3.19 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	C. Any irrigation product will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.20 CLEAN-UP
	A. Upon completion of operations and prior to watering, clean all adjoining areas such as paving, curbs, and lawns of debris caused by the work on this project, or any part of this project. All hard surfaced areas shall be washed clean. Daily clean up shall be required on all areas used for circulation, parking, or other daily use.
	3.21 TESTING AND INSPECTIONS
	A. Pressure Testing:
	1. Make hydrostatic tests only in the presence of the Owner/Architect. No pipe shall be backfilled until it has been inspected, tested and approved.
	2. Furnish necessary pump, gauges and all other test equipment.
	3. All PVC main lines with valves installed and closed shall be flushed and pressure tested with all     joints exposed to 150 psi until watertight. Maximum psi loss in a 30 minute test  period shall be 5     psi.
	4. Similarly, all PVC lateral lines with risers installed and capped shall be flushed and pressure tested    with all joints exposed to service line pressure required for design for 30 minutes. Maximum psi     loss allowed shall be 5 psi. The Architect shall visually inspect all  several lines, joints, and swing     joints for leakage.
	5. To be valid, all tests must be witnessed and approved by the Architect. The contractor must give     the Architect 48 hours notice prior to the anticipated date of inspection.
	6. All gauges used in the testing of water pressures shall be certified correct by an independent      testing laboratory immediately prior to use on the project. Gauges shall be retested when directed     by the Architect.
	7. All testing shall be approved prior to installation of valves or irrigation heads
	B. Coverage Test:
	1. Before the irrigation system will be accepted, the Contractor, in the presence of the Architect, shall    perform a water coverage test for each zone of the system. Contractor to be responsible to change     nozzles, etc. at discretion of Architect in order to obtain full coverage with minimum over spray.     Contractor will be required to adjust and/or replace nozzles, etc. to meet this requirement. Prior to     arrival of Architect, the contractor shall accomplish the following:  complete all work including     balancing, adjusting the system (pressure reducing valves, flow adjustment keys, nozzles, etc.) to     provide optimum coverage without fogging.
	2. Notify the Architect at least 48 hours in advance of coverage test.
	D. Complete System Inspection (Punch List):
	1. Upon approved completion of the Coverage Test, trenching and installation of all equipment, the     Contractor shall request a Complete System Inspection of the entire irrigation system including:      backfilling, irrigation heads, valves, valve boxes, controller and all other equipment.
	2. From this inspection, a punch list shall be prepared by the Architect and presented to the       contractor for completion. The Architect shall give a date for completion of the punch list, not to     exceed two weeks.
	3. Notify the Architect at least 48 hours in advance of complete system inspection. The  contractor     shall be responsible for having a two-way communication system or sufficient personnel so that     directions from the inspection areas to the controller of the system can be readily accomplished.
	E. Substantial Completion
	1. Contractor shall write a letter to the Architect requesting substantial completion of the irrigation     system.
	2. Refer to Section 01770 of these specifications for information about how the irrigation system     shall be determined to be substantially complete
	F. System Operations Orientation:
	1. System Operation Training Session:
	a. Prior to the training and orientation session, the date and time of the session shall be subject to
	approval of the Architect.
	b. The “as-built” plans shall be reviewed and all features explained. The “as-built” plans shall      consist of red-lined corrections, notes, comments, etc. on a clean bond copy  print. All critical      dimensions shall be shown to the nearest inch.
	c. A complete maintenance and operations manual shall be prepared by the contractor and three      (3) copies of the manual shall be turned over to the Architect for final inspection. The      manuals shall consist of three-ring binders containing:
	1) catalogs of all materials used,
	2) a complete parts list of all materials,
	3) a written summary of all operations data including spring start-up and winterization        techniques, controller programming, valve cleaning, irrigation  adjustments, backflow       preventer operation, and any other information required to operate and maintain system;
	4) two (2) local distributors.
	2. Controller Charts:
	a. As-built drawings shall be approved by the Architect before charts are prepared. The  chart      shall be a reduction of the actual as-built drawing prepared by the consultant.
	b. Provide one controller chart per controller. Controller chart shall fit in behind controller door.
	c. Chart shall be a bond copy print with a different pastel transparent color to show each       separate zone. Verify that the zone number as shown on the Controller Chart matches the       number on the actual control valve identification tag.
	d. When completed and approved, hermetically seal (laminate) the chart between two pieces of      plastic.
	e. The charts shall be completed before the project can be considered Physically Complete.
	3. The contractor shall provide the owner with the necessary keys and/or other tools necessary to     operate/drain/activate the system and spend sufficient time with the owner to ensure that the      system operation/maintenance/winterizing can continue after departure of the contractor.
	G. Functional Test:
	1. Functional test of the control system shall be performed, and demonstrate that all parts of  the      control system function as specified or intended. The functional test for each new system shall     consist of not less than 30 days of continuous, satisfactory operation.
	2. Any materials determined to be faulty as part of the installation shall be replaced or corrected by     the Contractor at his expense, in a manner respective to the plans, details, and other sections of this    specification. In the event of a system failure due to faulty installation or workmanship, the 30-day    period will be repeated until testing is complete.
	3.22 GUARANTEE
	A. Contractor shall submit a written guarantee, in approved form, stating that all work showing defects in  materials or workmanship will be repaired to replaced at no cost to the engineer for a period of one (1)
	year from date of Substantial Completion.
	3.23  SAMPLE SYSTEM LAYOUT
	1. Contractor to design and prepare system shop drawings and submittals for A/E review.



	329200 - Turf and Grasses
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	B. Related Work:

	1.3 DEFINITIONS
	A. Finish Grade: Elevation of finished surface of planting soil.
	B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and molluscicides. They also include substances or mixtures intended for use as a plant regulator, defoliant, or desiccant.
	C. Pests: Living organisms that occur where they are not desired or that cause damage to plants, animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses.
	D. Planting Soil: Existing, on-site soil; imported soil; or manufactured soil that has been modified with soil amendments and perhaps fertilizers to produce a soil mixture best for plant growth.
	E. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the top surface of a fill or backfill before planting soil is placed.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For landscape Installer.
	B. Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed. Include the year of production and date of packaging.
	C. Certification of Grass Sprigs: From sprig vendor for each grass-seed monostand or mixture, stating the botanical and common name, percentage by weight of each species and variety, and percentage of purity, germination, and weed seed. Include the year of production and date of packaging.
	D. Product Certificates: For fertilizers, from manufacturer.
	E. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to Project.

	1.5 CLOSEOUT SUBMITTALS
	A. Maintenance Data: Recommended procedures to be established by Owner for maintenance of turf during a calendar year. Submit before expiration of required maintenance periods.

	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified landscape installer whose work has resulted in successful sports field establishment.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened containers showing weight, certified analysis, name and address of manufacturer, and indication of compliance with state and Federal laws, as applicable.
	B. Bulk Materials:

	1.8 FIELD CONDITIONS
	A. Planting Restrictions: Plant during one of the following periods. Coordinate planting periods with initial maintenance periods to provide required maintenance from date of planting.
	B. Weather Limitations: Proceed with planting only when existing and forecasted weather conditions permit planting to be performed when beneficial and optimum results may be obtained. Apply products during favorable weather conditions according to manufacturer's written instructions.

	PART 2 -  PRODUCTS
	2.1 SEED
	A. TEMPORARY STABILIZATION SEED
	B. PERMANENT GRASS SEED

	2.2 SPRIGS
	A. Sod Sprigs: Healthy living stems, rhizomes, or stolons with a minimum of two nodes and attached roots free of soil, of the following turfgrass species:

	2.3 FERTILIZERS
	A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of  4 percent nitrogen and  20 percent phosphoric acid.
	B. Superphosphate:  Commercial, phosphate mixture, soluble; a minimum of 20 percent available phosphoric acid.
	C. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea formaldehyde, phosphorous, and potassium.
	D. Slow-Release Fertilizer:  Granular or pelleted fertilizer consisting of 50 percent water-insoluble nitrogen, phosphorus, and potassium in the following composition:

	2.4 PLANTING SOILS
	2.5 MULCHES
	A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, rye, oats, or barley.
	B. Hardwood Bark Mulch (Shredded).
	C. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble salt content 2-5 percent; not exceeding 0.5 percent inert contaminants and free of substances toxic to plantings; and as follows:
	D. Nonasphaltic Tackifier:  Colloidal tackifier recommended by fiber-mulch manufacturer for slurry application; nontoxic and free of plant-growth or germination inhibitors.

	2.6 PESTICIDES
	A. General:  Pesticide, registered and approved by EPA, acceptable to authorities having jurisdiction, and of type recommended by manufacturer for each specific problem and as required for Project conditions and application. Do not use restricted pesticides unless authorized in writing by authorities having jurisdiction.
	B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the germination or growth of weeds within planted areas at the soil level directly below the mulch layer.
	C. Post-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling weed growth that has already germinated.

	2.7 EROSION-CONTROL MATERIALS
	A. Erosion-Control Blankets:  Biodegradable wood excelsior, straw, or coconut-fiber mat enclosed in a photodegradable plastic mesh.  Include manufacturer's recommended steel wire staples.
	B. Erosion-Control Fiber Mesh:  Biodegradable burlap or spun-coir mesh, a minimum of 0.92 lb/sq. yd. with 50 to 65 percent open area.  Include manufacturer's recommended steel wire staples,
	C. Erosion-Control Mats:  Cellular, non-biodegradable slope-stabilization mats designed to isolate and contain small areas of soil over steeply sloped surface,.  Include manufacturer's recommended anchorage system for slope conditions.

	2.8 Soil Amendments:

	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas to be planted for compliance with requirements and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. If contamination by foreign or deleterious material or liquid is present in soil within a planting area, remove the soil and contamination as directed by Architect and replace with new planting soil.

	3.2 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.

	3.3 TURF AREA PREPARATION
	A. Limit turf subgrade preparation to areas to be planted.
	B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 6 inches.  Remove stones larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and legally dispose of them off Owner's property.
	D. Playing Field Subgrade and Finish grade:

	3.4 SEEDING (Non-Playing Field Areas)
	A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity exceeds 5 mph. Evenly distribute seed by sowing equal quantities in two directions at right angles to each other.
	B. Sow seed at a total rate of as noted on plans.
	C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray.
	D. Protect seeded areas with slopes exceeding 1:4 with erosion-control blankets and 1:6 with erosion-control fiber mesh installed and stapled according to manufacturer's written instructions.
	E. Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch.  Spread uniformly at a minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches in loose thickness over seeded areas.  Spread by hand, blower, or other suitable equipment.
	F. Protect seeded areas from hot, dry weather or drying winds as needed by applying peat mulch within 24 hours after completing seeding operations.  Soak areas, scatter mulch uniformly to a thickness of 3/16 inch, and roll surface smooth.

	3.5 SPRIGGING (Playing Field Areas)
	A. Plant freshly shredded sod sprigs in furrows 1-1/2 to 2 inches deep. Place individual sprigs with roots and portions of stem in moistened soil, 6 inches apart in rows 12 inches apart, and fill furrows without covering growing tips. Lightly roll and firm soil around sprigs after planting.
	B. Broadcast sprigs uniformly over prepared surface at a rate of 10 cu. ft./1000 sq. ft. and mechanically force sprigs into lightly moistened soil.

	3.6 TURF MAINTENANCE
	A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and performing other operations as required to establish healthy, viable turf. Roll, regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf. Provide materials and installation the same as those used in the original installation.
	B. Watering: Install and maintain temporary piping, hoses, and turf-watering equipment to convey water from sources and to keep turf uniformly moist to a depth of 4 inches (100 mm).
	C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified height without cutting more than one-third of grass height. Remove no more than one-third of grass-leaf growth in initial or subsequent mowings. Do not delay mowing until grass blades bend over and become matted. Do not mow when grass is wet. Schedule initial and subsequent mowings to maintain the following grass height:

	3.7 SATISFACTORY TURF
	A. Turf installations shall meet the following criteria as determined by Architect:
	B. Use specified materials to reestablish turf that does not comply with requirements, and continue maintenance until turf is satisfactory.

	3.8 PESTICIDE APPLICATION
	A. Apply pesticides and other chemical products and biological control agents according to requirements of authorities having jurisdiction and manufacturer's written recommendations. Coordinate applications with Owner's operations and others in proximity to the Work. Notify Owner before each application is performed.
	B. Post-Emergent Herbicides (Selective and Nonselective): Apply only as necessary to treat already-germinated weeds and according to manufacturer's written recommendations.

	3.9 CLEANUP AND PROTECTION
	A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas.
	B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and debris, and legally dispose of them off Owner's property.
	C. Erect temporary fencing or barricades and warning signs as required to protect newly planted areas from traffic. Maintain fencing and barricades throughout initial maintenance period and remove after plantings are established.
	D. Remove nondegradable erosion-control measures after grass establishment period.

	3.10 MAINTENANCE SERVICE
	A. Turf Maintenance Service: Provide full maintenance by skilled employees of landscape Installer. Maintain as required in "Turf Maintenance" Article. Begin maintenance immediately after each area is planted and continue until acceptable turf is established, but for not less than the following periods:



	329300 - Plants
	SECTION 32 93 00 - PLANTS
	PART 1    - GENERAL
	PART 2 - PRODUCTS
	PART 3 - EXECUTION

	334200 - Stormwater Conveyance
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes gravity-flow, nonpressure storm drainage outside the building, with the following components:

	1.3 PERFORMANCE REQUIREMENTS
	A. Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating:  10-foot head of water.  Pipe joints shall be at least watertight, unless otherwise indicated.

	1.4 SUBMITTALS
	A. Product Data:  For the following:
	B. Shop Drawings:  For the following:
	C. Field quality-control test reports.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Protect pipe, pipe fittings, and seals from dirt and damage.
	B. Handle manholes according to manufacturer's written rigging instructions.
	C. Handle catch basins and stormwater inlets according to manufacturer's written rigging instructions.
	D. Handle downspout boots according to manufacturer’s written instructions.

	1.6 PROJECT CONDITIONS
	A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirements indicated:
	B. Site Information:  Perform site survey, research public utility records, and verify existing utility locations.  Verify that Storm Drainage System piping may be installed in compliance with original design and referenced standards.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

	2.2 PIPING MATERIALS
	A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining materials.

	2.3 PE PIPE AND FITTINGS
	A. Corrugated PE Drainage Pipe and Fittings NPS 48 and Smaller:  AASHTO M 252M, Type S, with smooth waterway for coupling joints. ADS N-12 Watertight, or approved equal.
	B. Corrugated PE Pipe and Fittings NPS 56 and NPS 60:  AASHTO MP7, Type S, with smooth waterway for coupling joints.

	2.4 CATCH BASINS & INLETS
	A. Standard PVC Surface Drainage Inlets and In-Line Drains as indicated on the drawings.

	2.5 POLYMER-CONCRETE, CHANNEL DRAINAGE SYSTEMS
	A. General Requirements for Polymer-Concrete, Channel Drainage Systems:  Modular system of precast, polymer-concrete channel sections, grates, and appurtenances; designed so grates fit into channel recesses without rocking or rattling.  Include quantity of units required to form total lengths indicated.
	B. Basis-of-Design Product:  Subject to compliance with requirements, provide ACO Sport System 4000 sloped channel with ADA compliant polyethylene grates (color to be selected by owner) and in-line catch basins at locations shown on the plans, or approved equal product.
	C. Sloped and Neutral Invert, Polymer-Concrete Systems:


	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving."

	3.2 PIPING APPLICATIONS
	A. Pipe couplings and special pipe fittings with pressure ratings at least equal to piping rating may be used in applications below, unless otherwise indicated.

	3.3 PIPING INSTALLATION
	A. General Locations and Arrangements:  Drawing plans and details indicate general location and arrangement of underground storm drainage piping.  Location and arrangement of piping layout take design considerations into account.  Install piping as indicated, to extent practical.  Where specific installation is not indicated, follow piping manufacturer's written instructions.
	B. Install piping beginning at low point, true to grades and alignment indicated with unbroken continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, and couplings according to manufacturer's written instructions for use of lubricants, cements, and other installation requirements.
	C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch connections unless direct tap into existing stormdrain system is indicated.
	D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes and fittings are connected.  Reducing size of piping in direction of flow is prohibited.
	E. Tunneling:  Install pipe under streets or other obstructions that cannot be disturbed by tunneling, jacking, or a combination of both.
	F. Install gravity-flow, nonpressure drainage piping according to the following:

	3.4 CATCH BASIN INSTALLATION
	A. Construct catch basins to sizes and shapes indicated.
	B. Set frames and grates to elevations indicated.

	3.5 STORMWATER INLET AND OUTLET INSTALLATION
	A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated.
	B. Install outlets that spill onto grade, anchored with concrete, where indicated.
	C. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated.
	D. Construct energy dissipaters at outlets, as indicated.

	3.6 CONCRETE PLACEMENT
	A. Place cast-in-place concrete according to ACI 318/318R.

	3.7 CONNECTIONS
	A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified in Division 22.

	3.8 CLOSING ABANDONED STORM DRAINAGE SYSTEMS
	A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in place.  Include closures strong enough to withstand hydrostatic and earth pressures that may result after ends of abandoned piping have been closed.  Use either procedure below:
	B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required and use one procedure below:
	C. Backfill to grade according to Division 31 Section "Earth Moving."

	3.9 IDENTIFICATION
	A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange for installation of green warning tape directly over piping and at outside edge of underground structures.

	3.10 FIELD QUALITY CONTROL
	A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.
	B. Test new piping systems, and parts of existing systems that have been altered, extended, or repaired, for leaks and defects.

	3.11 CLEANING
	A. Clean interior of piping of dirt and superfluous materials. Flush with potable water.




