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SECTION 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. Section Includes: 

1. Hot-mix asphalt paving. 

B. Related Requirements: 

1. Section 312000 "Earth Moving" for subgrade preparation, fill material, unbound-
aggregate subbase and base courses, and aggregate pavement shoulders. 

 
1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include technical data and tested physical and performance properties. 
2. Job-Mix Designs: Certification, by authorities having jurisdiction, of approval of each job 

mix proposed for the Work. 
 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 
 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A paving-mix manufacturer registered with and approved by 
authorities having jurisdiction or the DOT of state in which Project is located. 

B. Testing Agency Qualifications: Qualified according to ASTM D 3666 for testing indicated. 

C. Regulatory Requirements: Comply with materials, workmanship, and other applicable 
requirements of Standard Specification of New York Department of Transportation for asphalt 
paving work. 

1. Measurement and payment provisions and safety program submittals included in 
standard specifications do not apply to this Section. 

 
1.6 FIELD CONDITIONS 

A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively 
damp, if rain is imminent or expected before time required for adequate cure, or if the following 
conditions are not met: 
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1. Prime Coat: Minimum surface temperature of 60 deg F 
2. Tack Coat: Minimum surface temperature of 60 deg F. 
3. Slurry Coat: Comply with weather limitations in ASTM D 3910. 
4. Asphalt Base Course: Minimum surface temperature of 40 deg F and rising at time of 

placement. 
5. Asphalt Surface Course: Minimum surface temperature of 60 deg F at time of placement. 

PART 2 - PRODUCTS 
 

2.1 AGGREGATES 

A. General: Use materials and gradations that have performed satisfactorily in previous 
installations. 

B. Coarse Aggregate: ASTM D 692/D 692M, sound; angular crushed stone, crushed gravel, or 
cured, crushed blast-furnace slag. 

C. Fine Aggregate:  AASHTO M 29, sharp-edged natural sand or sand prepared from stone, 
gravel, cured blast-furnace slag, or combinations thereof. 

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total 
aggregate mass. 

D. Mineral Filler:  AASHTO M 17, rock or slag dust, hydraulic cement, or other inert material. 
 

2.2 ASPHALT MATERIALS 

A. Asphalt Cement: ASTM D 3381/D 3381M for viscosity-graded material. 

B. Water: Potable. 
 

2.3 AUXILIARY MATERIALS 

A. Sand:  AASHTO M 29, Grade No. 2 or No. 3. 
 

2.4 MIXES 

A. Hot-Mix Asphalt: Dense-graded, hot-laid, hot-mix asphalt plant mixes approved by authorities 
having jurisdiction and complying with the following requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area where 
Project is located. 

2. Base Course: Mix I-2. 
3. Surface Course: Mix I-5. 

PART 3 - EXECUTION 
 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 
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B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 
pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first 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. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by Architect, and replace with compacted backfill or fill as directed. 

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

3.2 SURFACE PREPARATION 

A. General: Immediately before placing asphalt materials, remove loose and deleterious material 
from substrate surfaces. Ensure that prepared subgrade is ready to receive paving. 

B. Emulsified Asphalt Prime Coat: Apply uniformly over surface of compacted unbound-aggregate 
base course at a rate of 0.10 to 0.30 gal./sq. yd. per inch depth. Apply enough material to 
penetrate and seal, but not flood, surface. Allow prime coat to cure. 

1. If prime coat is not entirely absorbed within 24 hours after application, spread sand over 
surface to blot excess asphalt. Use enough sand to prevent pickup under traffic. Remove 
loose sand by sweeping before pavement is placed and after volatiles have evaporated. 

2. Protect primed substrate from damage until ready to receive paving. 
 

3.3 PLACING HOT-MIX ASPHALT 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off. Place 
asphalt mix by hand in 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 a minimum temperature of 250 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. Overlap mix placement about 1 to 1-1/2 inches from strip to strip 
to ensure proper compaction of mix along longitudinal joints. 

2. Complete a section of asphalt base course before placing asphalt surface course. 

C. Promptly 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. 
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3.4 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. 

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 at each point where paver ends a day's work and resumes 

work at a subsequent time. Construct these joints using either "bulkhead" or "papered" 
method according to AI MS-22, for both "Ending a Lane" and "Resumption of Paving 
Operations." 

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. 
 

3.5 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 with 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: 96 percent of reference laboratory density according to AASHTO T 
245, but not less than 94 percent or 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 or 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. 
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H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 
marked. 
 

3.6 INSTALLATION TOLERANCES 

A. Pavement 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. Pavement 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  
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. 
 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency: The Owner will engage a qualified testing agency to perform tests and 
inspections. 

B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined 
according to ASTM D 3549. 

C. Surface Smoothness: Finished surface of each hot-mix asphalt course will be tested for 
compliance with smoothness tolerances. 

D. In-Place Density: Testing agency will take samples of uncompacted paving mixtures and 
compacted pavement according to 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. 
a. One core sample will be taken for every 1000 sq. yd. or less of installed pavement, 

with no fewer than three 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. 

E. Replace and compact hot-mix asphalt where core tests were taken. 

F. Remove and replace or install additional hot-mix asphalt where test results or measurements 
indicate that it does not comply with specified requirements. 
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3.8 WASTE HANDLING 

A. General: Handle asphalt-paving waste according to approved waste management plan required 
in General Conditions. 

 
 

END OF SECTION 321216 
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SECTION 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. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for general building applications of concrete. 
2. Section 321723 "Pavement Markings." 
 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of blended 
hydraulic cement, fly ash, slag cement, and other pozzolans. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 
 

1.4 PREINSTALLATION MEETINGS 

A. Pre-installation Conference: Conduct conference at Project site. 

1. Review methods and procedures related to concrete paving, including but not limited to, 
the following: 
a. Concrete mixture design. 
b. Quality control of concrete materials and concrete paving construction practices. 

2. Require representatives of each entity directly concerned with concrete paving to attend, 
including the following: 
a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Concrete paving Subcontractor. 
e. Manufacturer's representative of stamped concrete paving system used for 

stamped detectable warnings. 
 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: For each concrete paving mixture. Include alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1.6 QUALITY ASSURANCE 

A. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for production 
facilities and equipment. 
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1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities" (Quality Control Manual - Section 3, "Plant Certification Checklist"). 

B. Testing Agency Qualifications: Qualified according to ASTM C 1077 and ASTM E 329 for 
testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 
Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 

 
1.7 FIELD CONDITIONS 

A. Traffic Control: Maintain access for vehicular and pedestrian traffic as required for other 
construction activities. 

B. Cold-Weather Concrete Placement: Protect concrete work from physical damage or reduced 
strength that could be caused by frost, freezing, or low temperatures. Comply with ACI 306.1 
and the following: 

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 design mixtures. 

C. Hot-Weather Concrete 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 in total amount of mixing water. Using liquid 
nitrogen to cool concrete is Contractor's option. 

2. Fog-spray forms and subgrade just before placing concrete. Keep subgrade moisture 
uniform without standing water, soft spots, or dry areas. 

 
 
PART 2 - PRODUCTS 

 
2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with ACI 301 unless otherwise indicated. 
 

2.2 FORMS 

A. Form Materials: Plywood, metal, metal-framed plywood, or other approved panel-type materials 
to provide full-depth, continuous, straight, and smooth exposed surfaces. 

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less. [Do not 
use notched and bent forms.] 

B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, 
or adversely affect concrete surfaces and that will not impair subsequent treatments of concrete 
surfaces. 
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2.3 STEEL REINFORCEMENT 

A. Recycled Content: Postconsumer recycled content plus one-half of pre-consumer recycled 
content not less than 10 percent. 

B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, fabricated from as-drawn 
steel wire into flat sheets. 
 

2.4 CONCRETE MATERIALS 

A. Cementitious Materials: Use the following cementitious materials, of same type, brand, and 
source throughout Project: 

1. Portland Cement: ASTM C 150/C 150M, gray portland cement Type I. 

B. Normal-Weight Aggregates: ASTM C 33/C 33M, Class 4S, uniformly graded. Provide 
aggregates from a single. 

1. Maximum Coarse-Aggregate Size: 3/4 inch nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

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

D. Chemical Admixtures: 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 and Retarding Admixture: ASTM C 494/C 494M, Type D. 

E. Water: Potable and complying with ASTM C 94/C 94M. 
 

2.5 FIBER REINFORCEMENT 

A. Synthetic Fiber: Monofilament polypropylene fibers engineered and designed for use in 
decorative concrete paving, complying with ASTM C 1116/C 1116M, Type III, 1/2 to 1-1/2 
inches long. 
 

2.6 CURING MATERIALS 

A. Water: Potable. 

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

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

2.7 RELATED MATERIALS 

A. Joint Fillers: ASTM D 1751, asphalt-saturated cellulosic fiber in preformed strips. 
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2.8 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of 
normal-weight concrete, and as determined by either laboratory trial mixtures or field 
experience. 

1. Use a qualified independent testing agency for preparing and reporting proposed 
concrete design mixtures for the trial batch method. 

2. When automatic machine placement is used, determine design mixtures and obtain 
laboratory test results that comply with or exceed requirements. 

B. 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 1-1/2 percent for 3/4-inch nominal maximum 
aggregate size. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by weight of 
cement. 

D. Chemical Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing and retarding admixture when required by high temperatures, low 
humidity, or other adverse placement conditions. 

E. Synthetic Fiber: Uniformly disperse in concrete mixture at manufacturer's recommended rate, 
but not less than 1.0 lb/cu. yd. 

F. Concrete Mixtures: Normal-weight concrete. 

1. Compressive Strength (28 Days): 4000 psi. 
2. Maximum W/C Ratio at Point of Placement: 0.45. 
3. Slump Limit: 4 inches, plus or minus 1 inch. 
 

2.9 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M. Furnish batch certificates for each batch discharged and used in the Work. 

1. When air temperature is between 85 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 paving to identify soft pockets and areas 
of excess yielding. 
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1. Completely proof-roll subbase in one direction and repeat in perpendicular direction. 
Limit vehicle speed to 3 mph. 

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck weighing 
not less than 15 tons. 

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 
inch according to requirements in Section 312000 "Earth Moving." 

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

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 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 INSTALLATION 

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 edges 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 paving, place transverse joints to align with previously placed joints 
unless otherwise indicated. 

B. Construction Joints: Set construction joints at side and end terminations of paving and at 
locations where paving operations are stopped for more than one-half hour unless paving 
terminates at isolation joints. 
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1. Continue steel reinforcement across construction joints unless otherwise indicated. Do 
not continue reinforcement through sides of paving strips unless otherwise indicated. 

2. Provide tie bars at sides of paving strips where indicated. 

C. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 
edging tool to a 3/8-inch radius. Repeat tooling of edges after applying surface finishes. 
 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, inspect and complete formwork installation steel reinforcement and 
items to be embedded or cast-in. 

B. Remove snow, ice, or frost from subbase surface and steel 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 concrete during delivery or at Project site. 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 joint devices. 

H. Screed paving surface 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 bleedwater appears on the surface. Do not further 
disturb concrete surfaces before beginning finishing operations or spreading surface treatments. 

J. Slip-Form Paving: Use design mixture for automatic machine placement. Produce paving to 
required thickness, lines, grades, finish, and jointing. 

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of 
slip-form paving machine during operations. 

 
3.7 FLOAT FINISHING 

A. General: Do not add water to concrete surfaces during finishing operations. 
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B. Float Finish: Begin the second floating operation when bleedwater 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. 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. 

 
3.8 DETECTABLE WARNING INSTALLATION 

A. Cast-in-Place Detectable Warning Tiles: Form blockouts in concrete for installation of Tactile 
Warning Surfacing." Screed surface of concrete where tiles are to be installed to elevation, so 
that edges of installed tiles will be flush with surrounding concrete paving. Embed tiles in fresh 
concrete to comply with ADA requirements. 
 

3.9 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 curing compound as follows: 

1. 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. 

 
3.10 PAVING TOLERANCES 

A. Comply with tolerances in ACI 117 and as follows: 

1. Elevation: 3/4 inch. 
2. Thickness: Plus 3/8 inch, minus 1/4 inch. 
3. Surface: Gap below 10-feet-long; unleveled straightedge not to exceed 1/2 inch. 
4. Joint Spacing: 3 inches. 
5. Joint Width: Plus 1/8 inch, no minus. 
 

3.11 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections. 
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B. Testing Services: Testing and inspecting of composite samples of fresh concrete obtained 
according to ASTM C 172/C 172M shall be performed according to the following requirements: 

1. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd.  or 
fraction thereof of each concrete mixture 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 mixture. Perform 
additional tests when concrete consistency appears to change. 

3. Air Content: ASTM C 231/C 231M, pressure method; one test for each composite 
sample, but not less than one test for each day's pour of each concrete mixture. 

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F and below and when it is 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 one specimen at seven days and 
two specimens at 28 days. 
a. A compressive-strength test shall be the average compressive strength from two 

specimens obtained from same composite sample and tested at 28 days. 

C. Strength of each concrete mixture will be satisfactory if 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. 

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. Concrete paving will be considered defective if it does not pass tests and inspections. 

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

I. Prepare test and inspection reports. 
 

3.12 REPAIR AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 
comply with requirements in this Section. Remove work in complete sections from joint to joint 
unless otherwise approved by Architect. 
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B. Drill test cores where directed by Architect when necessary to determine magnitude of cracks or 
defective areas. Fill drilled core holes in satisfactory paving areas with Portland cement 
concrete bonded to paving with epoxy adhesive. 

C. Protect concrete paving from damage. Exclude traffic from paving for at least 14 days after 
placement. When construction traffic is permitted, maintain paving as clean as possible by 
removing surface stains and spillage of materials as they occur.  

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material. Sweep 
paving not more than two days before date scheduled for Substantial Completion inspections. 

 
 

END OF SECTION 321313 
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SECTION 321614 - CONCRETE SITE WORK 
 

PART 1 - GENERAL 
 
 
1.01 General: All concrete work (material & construction procedure) shall be in accordance with ACI 
Standard 318-83 (R-86).  Contractor shall perform all concrete work above and below grade as indicated 
on the drawings and as required. 
 
Concrete shall be capable of developing minimum compressive strength of 4,000 psi at 28 days. 
 
Add air entraining agency maximum 5% by volume to exposed concrete mix (ASTM C 260). 
 
This work shall include any items for the construction of the retaining wall, sidewalk, and concrete curb. 
 
1.02 Quality Assurance: Comply with provisions of following codes, specifications and standards, 
except where more stringent requirements are shown or specified: 
 

1. ACI 301 "Specifications for Structural Concrete for Buildings'. 
 
2. ACI 318 "Building Code Requirements for Reinforced Concrete". 
 
3. Concrete Reinforcing Steel Institute, "Manual of Standard Practice". 
 

Materials and installed work may require testing and retesting, as directed by Architect, at anytime during 
progress of work.  Allow free access to materials stockpiles and facilities.  Tests, including retesting of 
rejected materials and installed work, shall be done at Contractor's expense. 
 
1.03 Form Materials: 
 

1. Forms for Exposed Finish Concrete:  Unless otherwise indicated, construct form work for 
exposed concrete surfaces with plywood, metal, metal-framed plywood faced or other 
acceptable panel-type materials, to provide continuous, straight, smooth, exposed 
surfaces.  Furnish in largest practicable sizes to minimize number of joints and to 
conform to joint system shown on drawings. . Provide form material with sufficient 
thickness to withstand pressure of newly placed concrete without bow or deflection. 

 
Use overlaid plywood complying with U.S. Product Standard "A-C or High Density 
Overlaid Concrete Form", Class 1. 

 
2. Forms for Unexposed Finish Concrete: Form concrete surfaces which will be unexposed 

in finished structure with plywood, lumber, metal or other acceptable material. Provide 
lumber dressed on at least 2 edges and one side for tight fit. 

 
3. Form Coatings: Provide commercial formulation form-coating compounds that will not 

bond with, stain nor adversely affect concrete surfaces, and will not impair subsequent 
treatments of concrete surfaces. 

 
1.04 Concrete Materials: 
 
Portland Cement: ANSI/ASTM C 150, Type I. Use one brand of cement throughout project. 
 
Normal Weight Aggregates: ASTM C 33, and as herein specified.  Provide aggregates from a single 
source for exposed concrete. 
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For exterior exposed surfaces, do not use fine or coarse aggregates containing spalling-causing 
deleterious substances. 
 
Water: Drinkable. 
 
1.05 Related Materials: 
 
Waterstops: Provide flat, dumbbell type or center bulb type waterstops at construction joints and other 
joints as shown.  Size to suit joints. 
 
Rubber Waterstops: Corps of Engineers CRD-C 513. 
 
Moisture-Retaining Cover: One of the following, complying with ASTM C 171. 
 

Waterproof paper. 
Polyethylene film. 
Polyethylene-coated burlap. 

 
1.06 Proportioning and Design of Mixes: Prepare design mixes for each type and strength of 
concrete by either laboratory trial batch or field experience methods as specified in ACI 301.  If trial batch 
method used, use an independent testing facility acceptable to Architect for preparing and reporting 
proposed mix designs.  The testing facility shall not be the same as used for field quality control testing. 
 
Submit written reports to Engineer of each proposed mix for each class of concrete at least 15 days prior 
to start of work.  Do not begin concrete production until mixes have been reviewed by Architect. 
 
Design mixes to provide normal weight concrete with the following properties, as indicated on drawings 
and schedules: 
 

4,000 psi 28-day compressive strength; W/C ratio, 0.44 maximum (non- air-entrained), 0.35 
maximum (air-entrained). 

 
Adjustment to Concrete Mixes: Mix design adjustments may be requested by Contractor when 
characteristics of materials, job conditions, weather, test results, or other circumstances warrant; at no 
additional cost to Owner and as accepted by Architect.  Laboratory test data for revised mix design and 
strength results must be submitted to and accepted by Architect before using in work. 
 
Slump Limits: Proportion and design mixes to result in concrete slump at point of placement as follows: 
 

Ramps, slabs, and sloping surfaces: Not more than 3". 
 
Reinforced foundation systems: Not less than 1-1/2” & not more than 3". 
 
Other concrete: Not more than 4". 

 
1.07 Concrete Mixes:   
 
Job-Site Mixing:  Mix materials for concrete in appropriate drum type batch machine mixer. For mixers of 
one cu. yd., or smaller capacity, 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.   For mixers of capacity larger than 
one cu. yd., increase minimum 1-1/2. minutes of mixing time by 15 seconds for each additional cu. yd., or 
fraction thereof. 
 
Ready-Mix Concrete: Comply with requirements of ANSI/ASTM C 94, and as herein specified. 
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During hot weather, or under conditions contributing to rapid setting of concrete, a shorter mixing time 
than specified in ANSI/ASTM C 94 may be required. 
 
When air temperature is between 85° F (30°C) and 90°F (32°C), reduce mixing and delivery time from 1-
1/2 hours to 75 minutes, and when air temperature is above 90°F (32°C), reduce mixing and delivery time 
to 60 minutes. 
 
Concrete Coloring Systems:  Concrete coloring systems shall be Chromix admixtures; L.M. Scofield 
Company for main areas as shown on the drawings and Lithotex Colorstone; L.M. Scofield Company for 
accent areas as shown on the drawings.  Admixtures shall conform to ASTM C 494, AASHTO M 194 and 
CRD C 87, and ASTM C 979 as coloring agents.   
 
1.08 Forms: Design, erect, support, brace and maintain form work to support vertical and lateral 
loads that might be applied until such loads can be supported by concrete structure.  Construct form work 
so concrete members and structures are of correct size, shape, alignment, elevation and position. 
 
Design form work to be readily removable without impact, shock or damage to cast-in-place concrete 
surfaces and adjacent materials. 
 
Construct forms to sizes, shapes, lines and dimensions shown, and to obtain accurate alignment, 
location, grades, level and plumb work in finished structures.  Provide for openings, offsets, sinkages, 
keyways, recesses, moldings, rustications, regrets, chamfers, blocking, screeds, bulkheads, anchorages 
and inserts, and other features required in work.  Use selected materials to obtain required finishes.  
Solidly butt joints and provide back-up at joints to prevent leakage of cement paste. 
 
Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush 
plates or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for 
inclined surfaces where slope is too steep to place concrete with bottom forms only.  Kerf wood inserts for 
forming keyways, regrets, recesses, and the like, to prevent swelling and for easy removal. 
 
Provide temporary openings where interior area of form work is inaccessible for cleanout, for inspection 
before concrete placement, and for placement of concrete.  Securely brace temporary openings and set 
tightly to forms to prevent loss of concrete mortar.  Locate temporary openings on forms at inconspicuous 
locations. 
 
Chamfer exposed corners and edges as indicated, using wood, metal, PVC or rubber chamfer strips 
fabricated to produce uniform smooth lines and tight edge joints. 
 
Form Ties: Factory-fabricated, adjustable-length, removable or snap-off metal form ties, designed to 
prevent form deflection, and to prevent spalling concrete surfaces upon removal. 
 
Unless otherwise indicated, provide ties so portion remaining within concrete after removal is at least 1-
1/2” inside concrete. 
Provisions for Other Trades: Provide openings in concrete form work to accommodate work of other 
trades.  Determine size and location of openings, recesses and chases from trades providing such items.  
Accurately place and securely support items built into forms. 
 
Cleaning and Tightening: Thoroughly clean forms and adjacent surfaces to receive concrete. Remove 
chips, wood, sawdust, dirt or other debris just before concrete is placed.  Retighten forms and bracing 
after concrete placement is required to eliminate mortar leaks and maintain proper alignment. 
 
1.9 Joints: 
 
Construction Joints: Locate and install construction joints as indicated or, if not indicated, locate so as not 
to impair strength and appearance of the structure, as acceptable to Architect. 
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Provide keyways at least 1-1/2" deep in construction joints in walls, slabs and between walls and footings; 
accepted bulkheads designed for this purpose may be used for slabs. 
 
Place construction joints perpendicular to the main reinforcement.  Continue reinforcement across 
construction joints. 
 
Provide waterstops in construction joints as indicated.  Install waterstops to form continuous diaphragm in 
each joint.  Make provisions to support and protect exposed waterstops during progress of work.  
Fabricate field joints in waterstops in accordance with manufacturer's printed instructions. 
 
Construct isolation joints in slabs-on-ground at points of contact between slabs on ground and vertical 
surfaces, such as column pedestals, foundation walls, grade beams and elsewhere as indicated. 
 
Form contraction joints by inserting pre-molded hardboard or fiberboard strip into fresh concrete until top 
surface of strip is flush with slab surface.  After concrete has cured, remove inserts and clean groove of 
loose debris. 
 
Contraction joints may be formed by saw cuts as soon as possible after slab finishing as may be safely 
done without dislodging aggregate. 
 
1.10 Preparation of Form Surfaces: Clean re-used forms of concrete matrix residue, repair and patch 
as required to return forms to acceptable surface condition. 
 
Coat contact surfaces of forms with a form-coating compound before reinforcement is placed. 
 
Thin form-coating compounds only with thinning agent of type, and in amount, and under conditions of 
form-coating compound manufacturer's directions.  Do not allow excess form coating material to 
accumulate in forms or to come into contact with concrete surfaces against which fresh concrete will be 
placed.  Apply in compliance with manufacturer's instructions. 
 
Coat steel forms with a non-staining, rust-preventative form oil or otherwise protect against rusting.  Rust-
stained steel form work is not acceptable. 
 
1.11 Concrete Placement: Before placing concrete, inspect and complete form work installation, 
reinforcing steel, and items to be embedded or cast-in.  Notify other crafts to permit installation of their 
work; cooperate with other trades in setting such work.  Moisten wood forms immediately before placing 
concrete where form coatings are not used. 
Coordinate the installation of joint materials and moisture barriers with placement of forms and reinforcing 
steel. 
 
Comply with ACI 304 and as herein specified. 
 
Deposit concrete continuously or in layers of such thickness that no concrete will be placed on concrete 
which has hardened sufficiently to cause the formation of seams or planes of weakness.  If a section 
cannot be placed continuously, provide construction joints as herein specified.  Deposit concrete as 
nearly as practicable to its final location to avoid segregation. 
 
Deposit concrete in forms in horizontal layers not deeper than 24” and in a manner to avoid inclined 
construction joints.  Where placement consists of several layers, place each layer while preceding layer is 
still plastic to avoid cold joints. 
 
Consolidate placed concrete by mechanical vibrating equipment supplemented by hand-spading, rodding 
or tamping.  Use equipment and procedures for consolidation of concrete in accordance with ACI 
recommended practices. 
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Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at 
uniformly spaced locations not farther than visible effectiveness of machine.  Place vibrators to rapidly 
penetrate placed layer and at least 6” into preceding layer.  Do not insert vibrators into lower layers of 
concrete that have begun to set.  At each insertion limit duration of vibration to time necessary to 
consolidate concrete and complete embedment of reinforcement and other embedded items without 
causing segregation of mix. 
 
Deposit and consolidate concrete slabs in a continuous operation, within limits of construction joints, until 
the placing of a panel or section is completed. 
 
Consolidate concrete during placing operations so that concrete is thoroughly worked around 
reinforcement and other embedded items and into corners. 
 
Bring slab surfaces to correct level with straightedge and strike off.  Use bull floats or darbies to smooth 
surface, free of humps or hollows.  Do not disturb slab surfaces prior to beginning flashing operations. 
 
Protect concrete work from physical damage or reduced strength which could be caused by frost, freezing 
actions, or low temperatures, in compliance with ACI 306 and as herein specified. 
 
When air temperature has fallen to or is expected to fall below 40°F (4°C), uniformly heat water and 
aggregates before mixing to obtain a concrete mixture temperature of not less than 50°F (10°C), and not 
more than 80°F (27°C) at point of placement. 
 
Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen 
subgrade or on subgrade containing frozen materials. 
 
Do not use calcium chloride, salt and other materials containing antifreeze agents or chemical 
accelerators, unless otherwise accepted in mix designs. 
 
When hot weather conditions exist that would seriously impair quality and strength of concrete, place 
concrete in compliance with ACI 305 and as herein specified. 
 
Wet forms thoroughly before placing concrete. 
 
Use water-reducing retarding admixture (Type D) when required by high temperatures, low humidity, or 
other adverse placing conditions. 
 
1.12 Finish of Formed Surfaces:  For formed concrete surfaces not exposed-to-view in the finish 
work or by other construction, unless otherwise imparted by form indicated.  This is the concrete surface 
having texture imparted by form facing material used, with tie holes and defective areas repaired and 
patched and fins and other projections exceeding 1/4" in' height -rubbed down or chipped off. 
 
At tops of walls, horizontal offsets surfaces occurring adjacent to formed surfaces, strike-off smooth and 
finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed 
surfaces uniformly across adjacent unformed surfaces, unless otherwise indicated. 
 
1.13 Monolithic Slab Finishes:  Reserved 
 
1.14 Concrete Curing & Protection: Protect freshly placed concrete from premature drying and 
excessive cold or hot temperatures. 
 
Start initial curing as soon as free water has disappeared from concrete surface after placing and 
finishing.  Weather permitting, keep continuously moist for not less than 7 days. 
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Begin final curing procedures immediately following initial curing and before concrete has dried.  Continue 
final curing for at least 7 days in accordance with ACI 301 procedures.  Avoid rapid drying at end of final 
curing period. 
 
Curing Methods: Perform curing of concrete by. moist curing, by moisture-retaining cover curing, by 
curing compound, and by combinations thereof, as herein specified. 
 
Provide moisture curing by following methods: 
 

1. Keep concrete surface continuously wet by covering with water. 
 
2. Covering concrete surface with specified absorptive cover, thoroughly saturating cover 

with water and keeping continuously wet.  Place absorptive cover to provide coverage of 
concrete surfaces and edges, with 4" lap over adjacent absorptive covers. 

 
Provide moisture-cover curing as follows: 
 

1. Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in 
widest practicable width with sides and ends lapped at least 3” and sealed by waterproof 
tape or adhesive.  Immediately repair any holes or tears during curing period using cover 
material and waterproof tape. 

 
Cure formed concrete surfaces, including undersides of beams, supported slabs and other similar 
surfaces by moist curing with forms in place for full curing period or until forms are removed.  If forms are 
removed, continue curing by methods specified above, as applicable. 
 
Cure unformed surfaces, such as slabs and other flat surfaces by application of appropriate curing 
compound. 
 
1.15 Removal of Forms: Form work not supporting weight of concrete, such as sides of beams, 
walls, columns, and similar parts of the work, may be removed after cumulatively curing at not less than 
50° F. (10°C) for 24 hours after placing concrete, provided concrete is sufficiently hard to not be damaged 
by form removal operations, and provided curing and protection operations are maintained. 
Form facing material may be removed 4 days after placement, only if shores and other vertical supports 
have been arranged to permit removal of form facing material without loosening or disturbing shores and 
supports. 
1.16 Re-Use of Forms: Clean and repair surfaces of forms to be re-used in work.  Split, frayed, 
delaminated or otherwise damaged form facing material will not be acceptable for exposed surfaces.  
Apply new form coating compound as specified for new form work. 
 
When forms are extended for successive concrete placement, thoroughly clean surfaces, remove f-ins 
and laitance, and tighten forms to close joints.  Align and secure joint- to avoid offsets.  Do not use 
"patched' forms for exposed concrete surfaces, except as acceptable to Architect. 
 
1.17 Miscellaneous Concrete Items: Fill in holes and openings left in concrete structures for passage 
of work by other trades, unless otherwise shown or directed, after work of other trades is in place.  Mix, 
place and cure concrete as herein specified, to blend with in-place construction.  Provide other 
miscellaneous concrete filling shown or required to complete work. 
 
Grout base plates and foundations as indicated, using specified non-shrink grout.  Use nonmetallic grout 
for exposed conditions, unless otherwise indicated. 
 
1.18 Concrete Surface Repairs: 
 
Patching Defective Areas:  Repair and patch defective areas with cement mortar immediately after 
removal of forms. 
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Cut out honeycomb, rock pockets, voids over ¼” in any dimension, and holes left by tie rods and bolts, 
down to solid concrete but, in no case to a depth of less than 1”.  Make edges of cuts perpendicular to the 
concrete surface.  Thoroughly clean, dampen with water and brush-coat the area to be patched with 
specified bonding agent.  Place patching mortar after bonding compound has dried. 
 
For exposed-to-view surfaces, blend white Portland cement and standard Portland cement so that, when 
dry, patching mortar will match color surrounding.  Provide test areas at inconspicuous location to verify 
mixture and color match before proceeding with patching.  Compact mortar in place and strike-off slightly 
higher than surrounding surface. 
 
Repair of Formed Surfaces: Remove and replace concrete having defective surfaces if defects cannot be 
repaired to satisfaction of Architect.  Surface defects, as such, include color and texture irregularities, 
cracks, stains, air bubbles, honeycomb, rock pockets; f-ins and other projections on surface; and stains 
and other discolorations that cannot be removed by cleaning.  Flush out from tie holes, fill with dry pack 
mortar, or precast cement cone plugs secured in place with bonding agent. 
 
Repair concealed formed surfaces, where possible, that contain defects that affect the durability of 
concrete.  If defects cannot be repaired, remove and replace concrete. 
 
Repair of Unformed Surfaces: Test unformed surfaces, such as monolithic slabs, for smoothness and 
verify surface plane to tolerances specified for each surface and finish.  Correct low and high areas as 
herein specified. 
 
Test unformed surfaces sloped to drain for trueness of slope, in addition to smoothness, using a template 
having required slope. 
 
Repair finished unformed surfaces that contain defects which affect durability of concrete.  Surface 
defects, as such, include crazing, cracks in excess of 0.01’ wide or -which penetrate to reinforcement or 
completely through non-reinforced sections regardless of width, spalling, pop-outs, honeycomb, rock 
pockets, and other objectionable conditions. 
 
Correct high areas in unformed surfaces by grinding, after concrete has cured at least 14 days. 
 
Correct low areas in unformed surfaces during, or immediately after completion of surface finishing 
operations by cutting out low areas and replacing with fresh concrete.  Finish repaired areas to blend into 
adjacent concrete.  Proprietary patching compounds may be used when acceptable to Architect. 
 
Repair defective areas, except random cracks and single holes not exceeding 1" diameter, by cutting out 
and replacing with fresh concrete.  Remove defective areas to sound concrete with clean, square cuts 
and expose reinforcing steel with at least ¾” clearance all around.  Dampen concrete surfaces in contact 
with patching concrete and apply bonding compound.  Mix patching concrete of same materials to provide 
concrete of same type or class as original concrete.  Place, compact, and finish to blend with adjacent 
finished concrete.  Cure in the same manner as adjacent concrete.   
 
Repair isolated random cracks and single holes not over 1” in diameter by dry-pack method.  Groove top 
of cracks and cut-out holes to sound concrete and clean of dust, dirt, and loose particles.  Dampen 
cleaned concrete surfaces and apply bonding compound.  Mix dry-pack, consisting of one part Portland 
cement to 2 ½ parts fine aggregate passing a No. 16 mesh sieve, using only enough water as required for 
handling and placing.  Place dry pack after bonding compound has dried.  Compact dry-pack mixture in 
place and finish to match adjacent concrete.  Keep patched area continuously moist for not less than 72 
hours. 
 
Perform structural repairs with prior approval of Architect for method and procedure, using specified 
epoxy adhesive and mortar. 
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Repair methods not specified above may be used, subject to acceptance of Architect. 
 
1.19 Quality Control Testing During Construction: Sampling and testing for quality control during 
placement of concrete may include the following, as directed by Architect. 
 
Sampling Fresh Concrete: ASTM C 172, except modified for slump to comply with ASTM C 94. 
 

1. Slump:   ASTM C 143; one test at point of discharge for each day's pour of each type of 
concrete; additional tests when concrete consistency seems to have changed. 

 
2· Air Content: ASTM C 173, volumetric method for lightweight or normal weight concrete; 

ASTM C 231 pressure for normal weight concrete; one for each set of compressive 
strength test specimens. 

 
3. Concrete Temperature: Test hourly when air temperature is 40°F (4°C) and below, and 

when 80°F (27°C), and above; and each time a set of compression test specimens made. 
 
4. Compression Test Specimen: ASTM C 31; one set of 6 standard cylinders or each 

compressive strength test, unless otherwise directed.  Mold and store cylinders for 
laboratory cured test specimens except when field-cure test specimens are required. 

 
 

 
END OF SECTION 321614 
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SECTION 321723 - PAVEMENT MARKINGS 

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 painted markings applied to asphalt pavement. 
 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include technical data and tested physical and performance properties. 

1.4 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with materials, workmanship, and other applicable 
requirements of Standard Specifications of the Department of Transportation for pavement-
marking work. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations: Proceed with pavement marking only on clean, dry surfaces and at a 
minimum ambient or surface temperature of 40 deg F for alkyd materials, and not exceeding 95 
deg F. 

 

PART 2 - PRODUCTS 

2.1 PAVEMENT-MARKING PAINT 

A. Pavement-Marking Paint: MPI #32, alkyd traffic-marking paint. 

1. Color: white, yellow, and blue. 
 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that pavement is dry and in suitable condition to begin pavement marking according to 
manufacturer's written instructions. 
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B. Proceed with pavement marking only after unsatisfactory conditions have been corrected. 

3.2 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 
with Architect.  Pavement marking includes but not limited to: parking stall, traffic marking, and 
outdoor playground game lines striping.  

B. Sweep and clean surface to eliminate loose material and dust. 

C. 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. 

1. Apply graphic symbols and lettering with paint-resistant, die-cut stencils, firmly secured to 
pavement. Mask an extended area beyond edges of each stencil to prevent paint 
application beyond the stencil. Apply paint so that it cannot run beneath the stencil. 

3.3 PROTECTING AND CLEANING 

A. Protect pavement markings from damage and wear during remainder of construction period. 

B. Clean spillage and soiling from adjacent construction using cleaning agents and procedures 
recommended by manufacturer of affected construction. 

 
 

END OF SECTION 321723 
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SECTION 321726 - TACTILE WARNING SURFACING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cast-in-place detectable warning tiles. 
2. Surface-applied detectable warning tiles. 
3. Detectable warning mats. 
4. Detectable warning unit pavers. 

B. LEED Requirements: 

1. LEED Focus Materials (LFMs) For This Section 
a. Targeted products to meet Building Product Disclosure and Optimization - 

Environmental Product Declarations requirements 
b. Targeted products to meet Building Product Disclosure and Optimization - Sourcing 

of Raw Materials requirements 
c.  Targeted products to meet Building Product Disclosure and Optimization - Material 

Ingredients requirements 
d. Targeted products to meet Low-Emitting Materials requirements 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. LEED Environmental Reporting Form: For all installed products and materials of this Section, 
complete the “LEED Environmental Reporting Form” (attached to end of Section 01811 
“Sustainable Design Requirements”) 

 
1. Product Material Cost:  Provide the cost for material, or an assembled product, including 

taxes and delivery but excluding any cost for labor and equipment required for installation 
after the material is delivered to the site.  

2. Product Data for Credit Building Product Disclosure and Optimization - Environmental 
Product Declarations (EPD):  For all products that meet EPD requirements, EPDs with 
relevant sections highlighted. 

3. Product Data for Credit Building Product Disclosure and Optimization - Sourcing of Raw 
Materials:  For all products that meet Leadership Extraction Practices requirements, 
documentation demonstrating products meet at least one of the sustainable extraction 
criteria listed in the related credit Performance Requirements in Section 01811 
"Sustainable Design Requirements," and product data sheet or letter from product 
manufacturer indicating extraction and manufacturing location and letter from product 
vendor indicating purchasing location.  Highlight relevant information. 
a. For bio-based products, manufacturer’s documentation for all products meeting the 

Sustainable Agriculture Network's Sustainable Agriculture standard (e.g., 
Rainforest Alliance certification). 

b. For wood products, documentation of vendor chain-of-custody certificate numbers 
for all wood products with FSC certification. 
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c. For reused materials, receipts for salvaged and reclaimed materials indicating 
sources and cost (actual cost or replacement value, whichever is higher). 

d.  For recycled content products, manufacturer’s documentation indicating 
percentages, by weight, of post-consumer and pre-consumer recycled content. 

4. Product Data for Credit Building Product Disclosure and Optimization - Material 
Ingredients:  For all products that meet Material Ingredient Reporting and/or Material 
Ingredient Optimization requirements, documentation of chemical inventory from 
manufacturer, health product declaration (HPD), or verification of criteria compliance from 
approved third party program, or documentation of criteria compliance from the 
manufacturer or verification of criteria compliance from approved third-party program. 
Highlight relevant information. 

5. Product Data for Credit Low-Emitting Materials:  For all products, data sheets, MSDS, 
third-party certifications, or testing reports demonstrating compliance with relevant testing 
standards and VOC content limits. 

C. Samples for Initial Selection: For each type of exposed finish requiring color selection. 

D. Samples for Verification: For each type of tactile warning surface, in manufacturer's standard 
sizes unless otherwise indicated, showing edge condition, truncated-dome pattern, texture, 
color, and cross section; with fasteners and anchors. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For tactile warning surfacing, to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Mockups: Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 

1. Approved mockups may become part of the completed Work if undisturbed at time of 
Substantial Completion. 

B. Sustainability and LEED Standards:   
 

1. Disclosure criteria for Environmental Product Declarations.  
2. Disclosure criteria for Leadership Extraction Practices.  
3. Disclosure criteria for Materials Ingredients Reporting.  
4. California Department of Public Health (CDPH) certification.  
5. Low-Emitting Flooring certification.  
6. California Air Resources Board (CARB) compliance.  
7. ANSI/BIFMA Standard Method M7.1 compliance. 

1.5 PREINSTALLATION MEETINGS 

A. Pre-installation Conference: Conduct conference at Project site. 
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1.6 PROJECT CONDITIONS 

A. Cold-Weather Protection: Do not use frozen materials or materials mixed or coated with ice or 
frost. Do not build on frozen subgrade or setting beds. Remove and replace unit paver work 
damaged by frost or freezing. 

B. Weather Limitations for Adhesive Application: 

1. Apply adhesive only when ambient temperature is above 50 deg F and when temperature 
has not been below 35 deg F for 12 hours immediately before application. Do not apply 
when substrate is wet or contains excess moisture. 

C. Weather Limitations for Mortar and Grout: 

1. Cold-Weather Requirements: Comply with cold-weather construction requirements 
contained in ACI 530.1/ASCE 6/TMS 602. 

2. Hot-Weather Requirements: Comply with hot-weather construction requirements 
contained in ACI 530.1/ASCE 6/TMS 602. Provide artificial shade and windbreaks, and 
use cooled materials as required. Do not apply mortar to substrates with temperatures of 
100 deg F and higher. 
a. When ambient temperature exceeds 100 deg F or when wind velocity exceeds 8 

mph and ambient temperature exceeds 90 deg F, set unit pavers within 1 minute 
of spreading setting-bed mortar. 

1.7 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of tactile warning 
surfaces that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 
a. Deterioration of finishes beyond normal weathering and wear. 
b. Separation or delamination of materials and components. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 TACTILE WARNING SURFACING, GENERAL 

A. Accessibility Requirements: Comply with applicable provisions in the U.S. Architectural & 
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings 
and Facilities for tactile warning surfaces. 

1. For tactile warning surfaces composed of multiple units, provide units that when installed 
provide consistent side-to-side and end-to-end dome spacing that complies with 
requirements. 

B. Regional Materials: Detectable warning tiles/unit pavers shall be manufactured within 500 miles 
of Project site from materials that have been extracted, harvested, or recovered, as well as 
manufactured, within 500 miles of Project site. 
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C. Source Limitations: Obtain each type of tactile warning surfacing setting material and fastener 
from single source with resources to provide materials and products of consistent quality in 
appearance and physical properties. 

2.2 DETECTABLE WARNING TILES 

A. Cast-in-Place Detectable Warning Tiles: Accessible truncated-dome detectable warning tiles 
configured for setting flush in new concrete walkway surfaces, with slip-resistant surface 
treatment on domes and field of tile. 

1. Material: Molded glass- and carbon-fiber-reinforced polyester. 
2. Color: As selected by Design Consultant from manufacturer's full line. 
3. Shapes and Sizes: 

a. Rectangular panel, 24 by 36 inches. 
4. Dome Spacing and Configuration: Manufacturer's standard compliant spacing in square 

pattern. 
5. Mounting: 

a. Permanently embedded detectable warning tile wet-set into freshly poured 
concrete. 

b. Detectable warning tile set into formed recess in concrete and adhered with 
adhesive. 

c. Replaceable detectable warning tile wet-set into freshly poured concrete and 
surface-fastened to permanently embedded anchors. 

B. Surface-Applied Detectable Warning Tiles: Accessible truncated-dome detectable warning 
concrete tiles configured for surface application on existing concrete walkway surfaces, with 
slip-resistant surface treatment on domes, field of tile, and beveled outside edges. 

1. Material: Molded glass- and carbon-fiber-reinforced polyester. 
2. Color: As selected by Design Consultant from manufacturer's full line. 
3. Shapes and Sizes: 

a. Rectangular panel, 24 by 36 inches. 
4. Dome Spacing and Configuration: Manufacturer's standard compliant spacing square. 
5. Mounting: Adhered and fastened to existing concrete walkway. 

C. Cast-in-Place Detectable Warning Metal Tiles: Accessible truncated-dome detectable warning 
metal tiles configured for setting flush in new concrete walkway surfaces, with slip-resistant 
surface treatment on domes and field of tile. 

 
1. Material: 

a. Stainless-Steel Plate and Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304. 
1) Finish and Color: 

a) Manufacturer's standard powder coat, color as selected by Design 
Consultant from manufacturer's full line. 

b) Mill finish. 
b. Cast Iron: Gray iron, ASTM A 48/A 48M, CL 35. 

2. Shapes and Sizes: 
a. Rectangular panel, 24 by 36 inches. 

3. Dome Spacing and Configuration: Manufacturer's standard compliant spacing in square 
pattern. 

4. Mounting: 
a. Permanently embedded detectable warning tile wet-set into freshly poured 

concrete. 
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b. Permanently embedded detectable warning tile set into formed recess in concrete 
and adhered with adhesive. 

c. Replaceable embedded detectable warning tile fastened to permanently installed 
anchors. 

D. Surface-Applied Detectable Warning Metal Tiles: Accessible truncated-dome detectable 
warning metal tiles or plates configured for fastening to surface of existing concrete walkway 
surfaces, with slip-resistant surface treatment on domes, field of tile, and beveled outside 
edges. 

 
1. Material: Stainless-Steel Plate and Sheet: ASTM A 240/A 240M or ASTM A 666, 

Type 304. 
2. Finish and Color: 

a. Manufacturer's standard powder coat, color as selected by Design Consultant from 
manufacturer's full line. 

b. Mill finish. 
3. Shapes and Sizes: 

a. Rectangular panel, 24 by 36 inches. 
4. Dome Spacing and Configuration: Manufacturer's standard compliant spacing, in square 

pattern. 
5. Mounting: 

a. Replaceable surface-applied detectable warning tile fastened with permanently 
installed anchors to existing concrete walkway. 

b. Permanently fixed detectable warning tile adhered to existing concrete walkway. 

2.3 DETECTABLE WARNING MATS 

A. Surface-Applied Detectable Warning Mats: Accessible truncated-dome detectable warning 
resilient mats, UV resistant, manufactured for adhering to existing concrete walkway surfaces, 
with slip-resistant surface treatment on domes, field of mat, and beveled outside edges. 

 
1. Material: Modified rubber compound, UV resistant. 
2. Color: As selected by Design Consultant from manufacturer's full range. 
3. Shapes and Sizes: 

a. Rectangular panel, 24 by 36 inches. 
4. Dome Spacing and Configuration: Manufacturer's standard compliant spacing, in square 

pattern. 
5. Mounting: Adhered to pavement surface with adhesive and fastened with fasteners. 

2.4 DETECTABLE WARNING UNIT PAVERS 

A. Detectable Warning Concrete Unit Pavers: Solid paving units, made from normal-weight 
concrete with a compressive strength of not less than 5000 psi, water absorption of not more 
than 5 percent according to ASTM C 140, and no breakage and not more than 1 percent mass 
loss when tested for freeze-thaw resistance according to ASTM C 67, with accessible 
detectable warning truncated domes on exposed surface of units. 

1. Shapes and Sizes: 
a. Thickness: 2 inches at field of tile. 
b. Face Size: Nominal 12 by 12 inches. 

2. Dome Spacing and Configuration: Manufacturer's standard compliant spacing, in square 
pattern. 

3. Color: As selected by Design Consultant from manufacturer's full range. 



Mamaroneck UFSD/2019 Bond Referendum            321726-6 #4.1092.72.02 
Capital Improvements at Mamaroneck Avenue School 
NYSED # 66-07-01-03-0-004-030 
 

B. Setting Bed: Comply with requirements in Division 32. 
 

C. Aggregate Setting Bed: 

1. Graded Aggregate for Base: Sound, crushed stone or gravel complying with ASTM D 448 
for Size No. 8. 

2. Sand for Leveling Course: Sound, sharp, washed, natural sand or crushed stone 
complying with gradation requirements in ASTM C 33/C 33M for fine aggregate. 

3. Sand for Joints: Fine, sharp, washed, natural sand or crushed stone with 100 percent 
passing No. 16 sieve and no more than 10 percent passing No. 200 sieve. 

D. Mortar Setting Bed: 

1. Portland Cement: ASTM C 150/C 150M, Type I or Type II. 
2. Sand: ASTM C 33/C 33M. 
3. Latex Additive: Manufacturer's standard water emulsion, serving as replacement for part 

or all of gaging water, of type specifically recommended by latex-additive manufacturer 
for use with field-mixed portland cement and aggregate mortar bed, and not containing a 
retarder. 

4. Thinset Mortar: Latex-modified Portland cement mortar complying with ANSI A118.4. 
5. Water: Potable. 

2.5 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of tactile 
warning surfaces, noncorrosive and compatible with each material joined, and complying with 
the following: 

1. Furnish Type 304 stainless-steel fasteners for exterior use. 
2. Fastener Heads: For nonstructural connections, use flathead or oval countersunk screws 

and bolts with tamper-resistant heads, colored to match tile. 

B. Adhesive: As recommended by manufacturer for adhering tactile warning surfacing unit to 
pavement. 

C. Sealant: As recommended by manufacturer for sealing perimeter of tactile warning surfacing 
unit. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that pavement is in suitable condition to begin installation according to manufacturer's 
written instructions. Verify that installation of tactile warning surfacing will comply with 
accessibility requirements upon completion. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION OF TACTILE WARNING SURFACING 

A. General: Prepare substrate and install tactile warning surfacing according to manufacturer's 
written instructions unless otherwise indicated. 

B. Place tactile warning surfacing units in dimensions and orientation indicated. Comply with 
location requirements of AASHTO MP 12. 

3.3 INSTALLATION OF DETECTABLE WARNING TILES 

A. Cast-in-Place Detectable Warning Tiles: 

1. Concrete Paving Installation: Comply with installation requirements in Division 32. Mix, 
place, and finish concrete to conditions complying with detectable warning tile 
manufacturer's written requirements for satisfactory embedment of tile. 

2. Set each detectable warning tile accurately and firmly in place and completely seat tile 
back and embedments in wet concrete by tamping or vibrating. If necessary, temporarily 
apply weight to tiles to ensure full contact with concrete. 

3. Set surface of tile flush with surrounding concrete and adjacent tiles, with variations 
between tiles and between concrete and tiles not exceeding plus or minus 1/8 inch from 
flush. 

4. Protect exposed surfaces of installed tiles from contact with wet concrete. Complete 
finishing of concrete paving surrounding tiles. Remove concrete from tile surfaces. 

5. Clean tiles using methods recommended in writing by manufacturer.  

3.4 INSTALLATION OF DETECTABLE WARNING MATS 

A. Lay out detectable warning mats as indicated and mark concrete pavement at edges of mats. 

B. Prepare existing paving surface by grinding and cleaning as recommended by manufacturer. 

C. Apply adhesive to back of mat in amounts and pattern recommended by manufacturer, and set 
mat in place. Firmly seat mat in adhesive bed, eliminating air pockets and establishing full 
adhesion to pavement. If necessary, temporarily apply weight to mat to ensure full contact with 
adhesive. 

D. Install anchor devices through face of mat and into pavement using anchors located as 
recommended by manufacturer. Set heads of anchors flush with mat surface. 

E. Mask mat perimeter and adjacent concrete, and apply sealant in continuous bead around 
perimeter of mat. 

F. Remove masking, adhesive, excess sealant, and soil from exposed surfaces of detectable 
warning mat and surrounding concrete pavement using cleaning agents recommended in 
writing by manufacturer. 

G. Protect installed mat from traffic until adhesive has set. 
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3.5 INSTALLATION OF DETECTABLE WARNING UNIT PAVERS 

A. Unit Paver Installation, General: 

1. Setting-Bed and Unit Paver Installation: Comply with installation requirements in Division 
32. 

2. Mix unit pavers from several pallets or cubes, as they are placed, to produce uniform 
blend of colors and textures. 

3. Cut unit pavers with motor-driven masonry saw equipment to provide pattern indicated 
and to fit adjoining work neatly. Use full units without cutting where possible. 

4. Tolerances: Do not exceed 1/4 inch in 10 feet from level, or indicated slope, for finished 
surface of paving. 

B. Aggregate Setting-Bed Applications: 

1. Place aggregate base, compact by tamping with plate vibrator, and screed to depth 
indicated. 

2. Place leveling course and screed to a thickness of 1 to 1-1/2 inches taking care that 
moisture content remains constant and density is loose and uniform until unit pavers are 
set and compacted. 

3. Treat leveling course with herbicide to inhibit growth of grass and weeds. 
4. Set unit pavers with a minimum joint width of 1/16 inch and a maximum of 1/8 inch, being 

careful not to disturb leveling base. If pavers have spacer bars, place pavers hand tight 
against spacer bars. Use string lines to keep straight lines. 

5. Vibrate pavers into leveling course with a low-amplitude plate vibrator capable of a 3500- 
to 5000-lbf compaction force at 80 to 90 Hz. 

6. Spread dry sand and fill joints immediately after vibrating pavers into leveling course. 
Vibrate pavers and add sand until joints are completely filled, then remove excess sand. 
Leave a slight surplus of sand on the surface for joint filling. 

Mortar Setting-Bed Applications: 

7. Saturate concrete subbase with clean water several hours before placing setting bed. 
Remove surface water about one hour before placing setting bed. 

8. Apply mortar-bed bond coat over surface of concrete subbase about 15 minutes before 
placing mortar bed. Limit area of bond coat to avoid its drying out before placing setting 
bed. Do not exceed 1/16-inch thickness for bond coat. 

9. Apply mortar bed over bond coat; spread and screed mortar bed to uniform thickness at 
subgrade elevations required for accurate setting of pavers to finished grades indicated. 

10. Mix and place only that amount of mortar bed that can be covered with pavers before 
initial set. Before placing pavers, cut back, bevel edge, and remove and discard setting-
bed material that has reached initial set. 

11. Place pavers before initial set of cement occurs. Immediately before placing pavers on 
mortar bed, apply uniform 1/16-inch thick bond coat to mortar bed or to back of each 
paver with a flat trowel. 

12. Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with 
setting bed and to bring finished surfaces within indicated tolerances. Set each paver in a 
single operation before initial set of mortar; do not return to areas already set or disturb 
pavers for purposes of realigning finished surfaces or adjusting joints. 

13. Spaced Joint Widths: Provide [3/8-inch] [1/2-inch] nominal joint width with variations not 
exceeding plus or minus [1/16 inch] [1/8 inch]. 

14. Grouted Joints: Grout paver joints complying with ANSI A108.10. Grout joints as soon as 
possible after initial set of setting bed. 
a. Force grout into joints, taking care not to smear grout on adjoining surfaces. 
b. Tool exposed joints slightly concave when thumbprint hard. 
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c. Cure grout by maintaining in a damp condition for seven days unless otherwise 
recommended by grout or liquid-latex manufacturer. 

15. Remove excess grout from exposed paver surfaces; wash and scrub clean. 
16. Protect installation from traffic until grout has set. 

3.6 CLEANING AND PROTECTION 

A. Remove and replace tactile warning surfacing that is broken or damaged or does not comply 
with requirements in this Section. Remove in complete sections from joint to joint unless 
otherwise approved by Design Consultant. Replace using tactile warning surfacing installation 
methods acceptable to Design Consultant. 

B. Protect tactile warning surfacing from damage and maintain free of stains, discoloration, dirt, 
and other foreign material. 

END OF SECTION 321726 
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SECTION 323113 - 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 01 Specification Sections, apply to this Section.  
 

1.2 SUMMARY 

A. Section Includes: 

1. Chain-link fences. 
2. Gates: swing. 

B. Related Sections: 

1. Section 033000 "Cast-in-Place Concrete" for cast-in-place concrete post footings. 
 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes for chain-link 
fences and gates. 

1. Fence and gate posts, rails, and fittings. 
2. Chain-link fabric, reinforcements, and attachments. 
3. Accessories: Insert accessory. 
4. Gates and hardware. 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work. 
Show accessories, hardware, gate operation, and operational clearances. 

C. Samples for Initial Selection: For components with factory-applied color finishes. 
 

1.4 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 
 

1.5 PROJECT CONDITIONS 

A. Field Measurements: Verify layout information for chain-link fences and gates shown on 
Drawings in relation to property survey and existing structures. Verify dimensions by field 
measurements. 
 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which Installer agrees to repair or replace 
components of chain-link fences and gates that fail in materials or workmanship within specified 
warranty period. 
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1. Failures include, but are not limited to, the following: 

a. Deterioration of metals, metal finishes, and other materials beyond normal 
weathering. 

2. Warranty Period: 1 year from date of Substantial Completion. 
 
 
PART 2 - PRODUCTS 

 
2.1 CHAIN-LINK FENCE FABRIC 

A. General: Provide fabric in one-piece heights measured between top and bottom of outer edge of 
selvage knuckle or twist. Comply with CLFMI Product Manual and with requirements indicated 
below: 

1. Fabric Height: As indicated on Drawings. 
 

2. Steel Wire Fabric: Wire with a diameter of 0.192 inch. 

a. Mesh Size: 2 inches. 
b. Polymer-Coated Fabric: ASTM F 668, Class 1 over zinc-coated steel wire. 

1) Color: Black, complying with ASTM F 934. 

3. Selvage: Knuckled at both selvages. 
 

2.2 FENCE FRAMING 

A. Posts and Rails: Comply with ASTM F 1043 for framing, including rails, braces, and line; 
terminal; and corner posts. Provide members with minimum dimensions and wall thickness 
according to ASTM F 1043 based on the following: 

1. Fence Height: As indicated on Drawings. 
 

2. Heavy Industrial Strength: Material Group IA, round steel pipe, Schedule 40. 

a. Line Post: As indicated on the drawings. 
b. End, Corner and Pull Post: As indicated on the drawings. 

3. Horizontal Framework Members: top and bottom rails complying with ASTM F 1043. 

a. Top Rail: As indicated on the drawings. 

4. Brace Rails: Comply with ASTM F 1043. 
 

5. Metallic Coating for Steel Framing: 

a. Type A, consisting of not less than minimum 2.0-oz./sq. ft. average zinc coating 
per ASTM A 123/A 123M or 4.0-oz./sq. ft. zinc coating per ASTM A 653/A 653M. 
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2.3 TENSION WIRE 

A. Polymer-Coated Steel Wire: 0.177-inch diameter, tension wire complying with ASTM F 1664, 
Class 1 over zinc-coated steel wire. 

1. Color: Match chain-link fabric as selected by Owner from manufacturer's full range, 
complying with ASTM F 934. 

 
2.4 FITTINGS 

A. General: Comply with ASTM F 626. 

B. Rail and Brace Ends: For each gate, corner, pull, and end post. 

C. Rail Fittings: Provide the following: 

1. Top Rail Sleeves: Pressed-steel or round-steel tubing not less than 6 inches long. 

D. Tension and Brace Bands: Pressed steel. 

E. Tension Bars: Steel, length not less than 2 inches shorter than full height of chain-link fabric. 
Provide one bar for each gate and end post, and two for each corner and pull post, unless fabric 
is integrally woven into post. 

F. Tie Wires, Clips, and Fasteners: According to ASTM F 626. 

1. Standard Round Wire Ties: For attaching chain-link fabric to posts, rails, and frames, 
complying with the following: 

a. Hot-Dip Galvanized Steel: 0.148-inch diameter wire; galvanized coating thickness 
matching coating thickness of chain-link fence fabric. 

G. Finish: 

1. Metallic Coating for Pressed Steel or Cast Iron: Not less than 1.2 oz. /sq. ft. zinc. 

a. Polymer coating over metallic coating. 

2. Aluminum: Mill finish. 
 

2.5 GROUT AND ANCHORING CEMENT 

A. Non-shrink, Nonmetallic Grout: Premixed, factory-packaged, non-staining, noncorrosive, 
nongaseous grout complying with ASTM C 1107. Provide grout, recommended in writing by 
manufacturer, for exterior applications. 

B. Erosion-Resistant Anchoring Cement: Factory-packaged, non-shrink, non-staining, hydraulic-
controlled expansion cement formulation for mixing with potable water at Project site to create 
pourable anchoring, patching, and grouting compound. Provide formulation that is resistant to 
erosion from water exposure without needing protection by a sealer or waterproof coating and 
that is recommended in writing by manufacturer, for exterior applications. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for site 
clearing, earthwork, pavement work, and other conditions affecting performance of the Work. 

1. Do not begin installation before final grading is completed unless otherwise permitted by 
Architect. 

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

3.2 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or 
line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground 
structures, benchmarks, and property monuments. 

3.3 INSTALLATION, GENERAL 

A. Install chain-link fencing to comply with ASTM F 567 and more stringent requirements indicated. 

3.4 CHAIN-LINK FENCE INSTALLATION 

A. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacing indicated in 
firm soil or compacted backfill. 

B. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil or compacted 
backfill. 

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in 
position during setting with concrete or mechanical devices. 
 

2. Concrete Fill: Place concrete around posts to dimensions indicated and vibrate or tamp 
for consolidation. Protect aboveground portion of posts from concrete splatter. 

a. Exposed Concrete: Extend 2 inches above grade; shape and smooth to shed 
water. 

C. Terminal Posts: Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull 
posts at changes in horizontal or vertical alignment of 15 degrees or more. 

D. Line Posts: Space line posts uniformly at 5' o.c. 

E. Post Bracing and Intermediate Rails: Install according to ASTM F 567, maintaining plumb 
position and alignment of fencing. Diagonally brace terminal posts to adjacent line posts with 
truss rods and turnbuckles. Install braces at end and gate posts and at both sides of corner and 
pull posts. 
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1. Locate horizontal braces at mid-height of fabric 72 inches or higher, on fences with top 
rail and at two-third fabric height on fences without top rail. Install so posts are plumb 
when diagonal rod is under proper tension. 

F. Top Rail: Install according to ASTM F 567, maintaining plumb position and alignment of fencing. 
Run rail continuously through line post caps, bending to radius for curved runs and terminating 
into rail end attached to posts or post caps fabricated to receive rail at terminal posts. Provide 
expansion couplings as recommended in writing by fencing manufacturer. 

G. Intermediate and Bottom Rails: Install and secure to posts with fittings. 

H. Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave 2 inches between 
finish grade or surface and bottom selvage unless otherwise indicated. Pull fabric taut and tie to 
posts, rails, and tension wires. Anchor to framework so 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 more than 15 inches o.c. 

J. Tie Wires: Use wire of proper length to firmly secure fabric to line posts and rails. Attach wire at 
one end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other 
end to chain-link fabric per ASTM F 626. Bend ends of wire to minimize hazard to individuals 
and clothing. 

1. Maximum Spacing: Tie fabric to line posts at 12 inches o.c. and to braces at 24 inches 
o.c. 

K. Fasteners: Install nuts for tension bands and carriage bolts on the side of the fence opposite the 
fabric side. 

3.5 GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 
opening without interference. Attach fabric as for fencing. Attach hardware using tamper-
resistant or concealed means. Install ground-set items in concrete for anchorage. Adjust 
hardware for smooth operation and lubricate where necessary. 

3.6 ADJUSTING 

A. Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire 
operational range. Confirm that latches and locks engage accurately and securely without 
forcing or binding. 

B. Lubricate hardware and other moving parts. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's personnel to adjust, 
operate, and maintain chain-link fences and gates. 

 
 

END OF SECTION 323113 
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SECTION 323113 - VINYL-COATED CHAIN-LINK FENCES AND GATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following:  
 
1. PVC-coated, steel chain-link fabric. 
2. PVC-coated, steel framework. 
3. Privacy slats. 

1.2 DEFINITIONS 

A. CLFMI:  Chain Link Fence Manufacturers Institute. 

1.3 SUBMITTALS 

A. Product Data:  Material descriptions, construction details, dimensions of individual components 
and profiles, and finishes for the following: 

1. Fence and gate posts, rails, and fittings. 
2. Chain-link fabric, reinforcements, and attachments. 
3. Gates and hardware. 
4. Privacy slats. 

B. Shop Drawings:  Show locations of fence, each gate, posts, rails, and tension wires and details 
of extended posts, extension arms, gate swing, or other operation, hardware, and accessories.  
Indicate materials, dimensions, sizes, weights, and finishes of components.  Include plans, 
elevations, sections, gate swing and other required installation and operational clearances, and 
details of post anchorage and attachment and bracing. 

C. Samples for Initial Selection:  Manufacturer's color charts or 6-inch (150-mm) lengths of actual 
units showing the full range of colors available for components with factory-applied color finishes. 

D. Samples for Verification:  For the following products, in sizes indicated, showing the full range of 
color, texture, and pattern variations expected.  Prepare Samples from the same material to be 
used for the Work. 

1. PVC-coated steel wire (for fabric) in 6-inch (150-mm) lengths. 

E. Product Certificates:  Signed by manufacturers of chain-link fences and gates certifying that 
products furnished comply with requirements. 

F. Qualification Data:  For firms and persons specified in "Quality Assurance" to demonstrate their 
capabilities and experience.  Include lists of completed projects with project names and 
addresses, names and addresses of the Design Consultant/ Project School District and other 
information specified. 
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G. Field Test Reports:  Indicate and interpret test results for compliance of chain-link fence and gate 
grounding and bonding with performance requirements. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed chain-link fences and gates 
similar in material, design, and extent to those indicated for this Project and whose work has 
resulted in construction with a record of successful in-service performance. 

B. Testing Agency Qualifications:  Testing agency as defined by OSHA in 29 CFR 1910.7 or a 
member company of the International Electrical Testing Association and that is acceptable to 
authorities having jurisdiction. 

1. Testing Agency's Field Supervisor:  Person currently certified by the International Electrical 
Testing Association or the National Institute for Certification in Engineering Technologies, 
to supervise on-site testing specified in Part 3. 

C. Source Limitations for Chain-Link Fences and Gates:  Obtain each color, grade, finish, type, and 
variety of component for chain-link fences and gates from one source with resources to provide 
chain-link fences and gates of consistent quality in appearance and physical properties. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

E. UL Standard:  Provide gate operators that comply with UL 325. 

F. Emergency Access Requirements:  Comply with requirements of authorities having jurisdiction 
for automatic gate operators serving as a required means of access. 

1.5 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by the Project School District 
or others unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 

1. Notify Design Consultant not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Design Consultant’s written permission. 

B. Field Measurements:  Verify layout information for chain-link fences and gates shown on 
Drawings in relation to property survey and existing structures.  Verify dimensions by field 
measurements. 
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PART 2 - PRODUCTS 

2.1 CHAIN-LINK FENCE FABRIC 

A. Steel Chain-Link Fence Fabric:  Provide fabric fabricated in one-piece widths for fencing in height 
of 12 feet (3.6 m) and less.  Comply with CLFMI's "Product Manual" and with requirements 
indicated below: 
 
1. Mesh and Wire Size:  3/4-inch mesh, 9 ga. Fabric, PVC coated. 

2. PVC-Coated Fabric:  ASTM F 668, Class 1 over metallic-coated steel wire. 
a. Metallic Coating:  Zinc. 
b. Color:  As selected by the Project School District Consider retaining subparagraph 

below for fabrics woven with metallic-coated wire complying with ASTM A 817, 
especially for fence projects located in corrosive atmospheres.  Verify suitability with 
manufacturer and availability with supplier.  Delete if fabric is zinc coated after 
weaving. 

3. Coat selvage ends of fabric that is metallic coated during the weaving process with 
manufacturer's standard clear protective coating. 

B. Selvage:  Knuckled at both selvages. 

C. Selvage:  Twisted at top selvage and knuckled at bottom. 

2.2 INDUSTRIAL FENCE FRAMING 

A. Round Steel Pipe:  Standard weight, Schedule 40, vinyl-coated steel pipe with the following 
strength and stiffness requirements: 

1. Line, End, Corner, and Pull Posts and Top Rail:  Per requirements for Heavy Industrial 
Fence. 

2. Line, End, Corner, and Pull Posts and Top Rail:  Per requirements for Light Industrial 
Fence. 

B. Post Brace Rails:  Provide brace rail with truss rod assembly for each gate, end, and pull post.  
Provide two brace rails extending in opposing directions, each with truss rod assembly, for each 
corner post and for pull posts.  Provide rail ends and clamps for attaching rails to posts. 

C. Top and Bottom Rails:  Fabricate top rail from lengths 21 feet (6.4 m) or longer, with swedged-
end or fabricated for expansion-type coupling, forming a continuous rail along top of chain-link 
fabric. 

2.3 INDUSTRIAL SWING GATES 

A. General:  Comply with ASTM F 900 for the following swing-gate types: 
 

1. Double gate. 

B. Metal Pipe and Tubing:  Vinyl-coated steel. 
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C. Frames and Bracing:  Fabricate members from round tubing with outside dimension and weight 
according to ASTM F 900 for the following gate fabric height: 

 
1. Gate Fabric Height:  As noted on Site Plans. 

D. Frame Corner Construction:  As follows: 

1. Welded. 

E. Gate Posts:  Fabricate members from round vinyl-coated steel pipe with outside dimension and 
weight according to ASTM F 900 for the following gate fabric heights and leaf widths. 

F. Hardware:  Latches permitting operation from both sides of gate, hinges, and for each gate leaf 
more than 5 feet (1.5 m) wide, keepers. Fabricate latches with integral eye openings for 
padlocking; padlock accessible from both sides of gate. 

2.4 FITTINGS 

A. General:  Provide fittings for a complete fence installation, including special fittings for corners.  
Comply with ASTM F 626. 

B. Post and Line Caps:  Vinyl-coated pressed steel or vinyl-coated cast iron.  Provide weathertight 
closure cap for each post. 

1. Provide line post caps with loop to receive tension wire or top rail. 

C. Rail and Brace Ends:  Vinyl-coated pressed steel or Vinyl-coated cast iron.  Provide rail ends or 
other means for attaching rails securely to each gate, corner, pull, and end post. 

D. Rail Fittings:  Provide the following: 

1. Top Rail Sleeves:  Vinyl-coated pressed steel or round steel tubing.  Not less than 6 inches 
(153 mm) long. 

2. Rail Clamps:  Vinyl-coated pressed steel.  Provide line and corner boulevard clamps for 
connecting bottom rails in the fence line to line posts. 

E. Tension and Brace Bands:  Vinyl-coated pressed steel. 

F. Tension Bars:  Vinyl-coated steel, length not less than 2 inches (50 mm) shorter than full height 
of chain-link fabric.  Provide one bar for each gate and end post, and two for each corner and pull 
post, unless fabric is integrally woven into post. 

G. Truss Rod Assemblies:  Vinyl-coated steel rod and turnbuckle or other means of adjustment. 
 

H. Tie Wires, Clips, and Fasteners:  Provide the following types according to ASTM F 626: 
 

1. Standard Round Wire Ties:  For attaching chain-link fabric to posts, rails, and frames, 
complying with the following: 
a. Vinyl-coated Steel:  0.148-inch- (3.76-mm-) diameter wire. 

2. Power-driven fasteners. 
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3. Round Wire Clips:  Vinyl-coated steel for attaching chain-link fabric to H-beam posts. 

I. Pipe Sleeves:  For posts set into concrete, provide preset vinyl-coated steel pipe sleeves 
complying with ASTM A 53, not less than 6 inches (150 mm) long with inside dimensions not less 
than 1/2 inch (13 mm) more than outside dimension of post, and flat steel plate forming bottom 
closure. 

2.5 PRIVACY SLATS 

A. Material:  Fiber-glass-reinforced plastic, UV light stabilized, not less than 0.06 inch (1.5 mm) thick, 
sized to fit mesh specified for direction indicated with vandal-resistant fasteners and lock strips. 

B. Color:  As selected by the Project School District /Design Consultant from manufacturer's full 
range. 

2.6 CAST-IN-PLACE CONCRETE 

A. General:  Comply with ACI 301 for cast-in-place concrete. 

B. Materials:  Portland cement complying with ASTM C 150 aggregates complying with ASTM C 33, 
and potable water. 

1. Concrete Mixes:  Normal-weight concrete with not less than 3000-psi (20.7- MPa) 
compressive strength (28 days), 3-inch (75-mm) slump, and 1-inch (25-mm) maximum size 
aggregate. 

C. Materials:  Dry-packaged concrete mix complying with ASTM C 387 for normal-weight concrete 
mixed with potable water according to manufacturer's written instructions. 

2.7 GROUT AND ANCHORING CEMENT 

A. Non-shrink, Nonmetallic Grout:  Premixed, factory-packaged, non-staining, noncorrosive, 
nongaseous grout complying with ASTM C 1107.  Provide grout, recommended in writing by 
manufacturer, for exterior applications. 

B. Erosion-Resistant Anchoring Cement:  Factory-packaged, non-shrink, non-staining, hydraulic-
controlled expansion cement formulation for mixing with potable water at Project site to create 
pourable anchoring, patching, and grouting compound.  Provide formulation that is resistant to 
erosion from water exposure without needing protection by a sealer or waterproof coating and 
that is recommended in writing by manufacturer for exterior applications. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for site 
clearing, earthwork, pavement work, and other conditions affecting performance. 
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1. Do not begin installation before final grading is completed, unless otherwise permitted by 
Design Consultant. 

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

3.2 PREPARATION 

A. Stake locations of fence lines, gates, and terminal posts.  Do not exceed intervals of 500 feet 
(152.5 m) or line of sight between stakes.  Indicate locations of utilities, lawn sprinkler system, 
underground structures, benchmarks, and property monuments. 

3.3 INSTALLATION, GENERAL 

A. General:  Install chain-link fencing to comply with ASTM F 567 and more stringent requirements 
specified. 

1. Install fencing on established boundary lines inside property line. 

B. Post Excavation:  Drill or hand-excavate holes for posts to diameters and spacings indicated, in 
firm, undisturbed or compacted soil. 

C. Post Setting:  Hand-excavate holes for post foundations in firm, undisturbed or compacted soil.  
Set   posts in concrete footing.  Protect portion of posts aboveground from concrete splatter.  
Place concrete around posts and vibrate or tamp for consolidation.  Using mechanical devices to 
set line posts per ASTM F 567 is not permitted.  Verify that posts are set plumb, aligned, and at 
correct height and spacing, and hold in position during placement and finishing operations until 
concrete is sufficiently cured. 

1. Dimensions and Profile:  As indicated on Drawings. 
2. Exposed Concrete Footings:  Extend concrete 2 inches (50 mm) above grade, smooth, 

and shape to shed water. 
 

3. Posts Set into Concrete in Sleeves:  Use steel pipe sleeves preset and anchored into 
concrete for installing posts.  After posts have been inserted into sleeves, fill annular space 
between post and sleeve with non-shrink, nonmetallic grout, mixed and placed to comply 
with anchoring material manufacturer's written instructions, and finished sloped to drain 
water away from post. 

3.4 CHAIN-LINK FENCE INSTALLATION 

A. Terminal Posts:  Locate terminal end, corner, and gate posts per ASTM F 567 and terminal pull 
posts at changes in horizontal or vertical alignment of 15 degrees or more. 

B. Line Posts:  Space line posts uniformly at 5 feet o.c. 

C. Post Bracing Assemblies:  Install according to ASTM F 567, maintaining plumb position and 
alignment of fencing.  Install braces at end and gate posts and at both sides of corner and pull 
posts.  Locate horizontal braces at mid-height 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. 
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D. Tension Wire:  Install according to ASTM F 567, maintaining plumb position and alignment of 
fencing.  Pull wire taut, without sags.  Fasten fabric to tension wire with 0.120-inch- (3.05-mm-) 
diameter hog rings of same material and finish as fabric wire, spaced a maximum of 24 inches 
(609 mm) o.c.  Install tension wire in locations indicated before stretching fabric. 

1. Top Tension Wire:  Reserved 
2. Bottom Tension Wire:  Install tension wire within 6 inches (150 mm) of bottom of fabric and 

tie to each post with not less than same gage and type of wire. 

E. Top Rail:  Install according to ASTM F 567, maintaining plumb position and alignment of fencing.  
Run rail continuously through line post caps, bending to radius for curved runs and terminating 
into rail end attached to posts or post caps fabricated to receive rail at terminal posts.  Provide 
expansion couplings as recommended by fencing manufacturer. 

F. Bottom Rails:  Install, spanning between posts, using fittings and accessories. 

G. Chain-Link Fabric:  Apply fabric to outside of enclosing framework.  Leave 1 inch (25.4 mm) 
between finish grade or surface and bottom selvage, unless otherwise indicated.  Pull fabric taut 
and tie to posts, rails, and tension wires.  Anchor to framework so fabric remains under tension 
after pulling force is released. 

H. Tension or Stretcher Bars:  Thread through fabric and secure to end, corner, pull, and gate posts 
with tension bands spaced not more than 15 inches (380 mm) o.c. 

I. Tie Wires:  Use wire of proper length to firmly secure fabric to line posts and rails.  Attach wire at 
one end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other 
end to chain-link fabric per ASTM F 626.  Bend ends of wire to minimize hazard to individuals and 
clothing. 

1. Maximum Spacing:  Tie fabric to line posts 12 inches (304 mm) o.c. and to braces 24 inches 
(609 mm) o.c. 

J. 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. 

K. Privacy Slats:  Install slats in direction indicated, securely locked in place. 
 
1. Diagonally, for privacy factor of 80 to 85. 

3.5 GATE INSTALLATION 

A. General:  Install gates according to manufacturer's written instructions, level, plumb, and secure 
for full opening without interference.  Attach fabric as for fencing.  Attach hardware using tamper-
resistant or concealed means.  Install ground-set items in concrete for anchorage.  Adjust 
hardware for smooth operation and lubricate where necessary. 

3.6 ADJUSTING 

A. Gate:  Adjust gate to operate smoothly, easily, and quietly, free from binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire 
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operational range.  Confirm that latches and locks engage accurately and securely without forcing 
or binding. 

B. Lubricate hardware and other moving parts. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train the Project School District’s personnel 
to adjust, operate, and maintain gates. 

1. Test and adjust hardware, and other operable components.  Replace damaged or 
malfunctioning operable components. 

2. Train the Project School District’s personnel on procedures and schedules for starting and 
stopping, troubleshooting, servicing, and maintaining equipment and schedules. 

3. Schedule training with the Project School District through the Design Consultant with at 
least seven days' advance notice. 

END OF SECTION 323113 
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SECTION 323300 - SIGNS 
 
 
  1.1 DESCRIPTION:   
 

A. This work shall consist of fabricating, furnishing, assembling and erecting signs and 
delineators.    

 
B. Materials and construction operations not specifically covered in the drawings and 

specifications shall be in accordance with the Manual on Uniform Traffic Control Devices 
for Streets and Highways, US Department of Transportation, Federal Highway 
Administration. 

 
 

  1.2 MATERIALS 
 

A. Materials shall conform to the latest edition of the DOT Standard Specifications including 
but not limited to Signs, Delineators, Fiberglass, and Portland cement concrete for sign 
post footings.   

 
 
  1.3 CONSTRUCTION   

 
A. Regulatory and Warning Signs:  Regulatory and warning signs shall be fabricated of flat 

aluminum sheets and shall be covered with Type II reflective sheeting.  Legends, 
borders, and accessories shall be Type B.  Signs shall be fabricated in accordance with 
the following:   

 
1. Positioning Signs:  The placement of signs shall be adjusted if they create 

interference in a sidewalk area.  Sites at which the signs are to be erected shall be 
inspected immediately after grading of the area and prior to determining the sign 
post lengths. 

 
2. Mounting Signs:  Signs shall be mounted on bendaway sign supports.  Upon being 

notified that the signs have been installed, the Engineer will examine at either the 
upper or lower bolts, whichever best minimizes the glare.  In all cases, shims shall 
be installed between the back of the sign and the post.  Shims shall be used 
wherever necessary to prevent sagging of the center of a sign and to permit secure 
tightening of all nuts and bolts.   

 
B. Guide Signs:  Guide signs fabricated of flat aluminum sheets shall be covered with Type I 

reflective sheeting. 
 
 Breakaway couplings will be furnished upon written request.  The request shall be made 

at least ten (10) days prior to the time when needed for the project and shall include the 
quantity of each type required.   

 
 Guide signs shall be fabricated in accordance with the following: 

 
1. Positioning Signs:  Sign faces shall be so positioned in relation to a line normal to 

the adjacent edge of traveled way that the sign face is rotated about its edge, 
nearest the traveled way, through an angle of 5°, in the direction of travel.  All signs 
shall be level and at the heights indicated. 
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2. Mounting Signs:  Signs shall be mounted on bendaway sign supports.  Upon being 
notified that the signs have been installed, the Engineer will examine them at night.  
Should specular reflection from any sign be apparent, alignment shall be adjusted.   

  
C. Cleaning Signs:  Before final inspection, all sign faces and support surfaces shall be 

cleaned of all foreign matter.  Necessary measures shall be taken to provide that all 
signs, sign supports, and sign sites are in good condition and have a good appearance. 

 
 

END OF SECTION 323300 
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SECTION 329200 – TURF AND GRASSES 

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. Section Includes: 
1. Sodding. 

B. Related Sections: 
1. "Earthwork" for excavation, filling and backfilling, and rough grading. 
2. "Exterior Plants". 

1.3 DEFINITIONS 

A. Finish Grade:  Elevation of finished surface of planting soil. 

B. Manufactured Soil:  Soil produced off-site by homogeneously blending mineral soils or sand 
with stabilized organic soil amendments to produce topsoil or planting soil. 

C. Planting Soil:  Native or imported topsoil, manufactured topsoil, or surface soil modified to 
become topsoil; mixed with soil amendments. 

D. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface 
of a fill or backfill immediately beneath planting soil. 

E. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic 
matter and soil organisms. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture 
stating the botanical and common name and 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. 

1. Certification of each seed mixture for turfgrass sod, identifying source, including name 
and telephone number of supplier. 

C. Qualification Data:  For qualified landscape Installer. 
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D. Product Certificates:  For soil amendments and fertilizers, from manufacturer. 

E. Material Test Reports:  For existing surface soil and imported topsoil. 

F. Planting Schedule:  Indicating anticipated planting dates for each type of planting. 

G. Maintenance Instructions:  Recommended procedures to be established by Owner for 
maintenance of lawns during a calendar year.  Submit before expiration of required initial 
maintenance periods. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful 
lawn establishment. 

1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time 
supervisor on Project site when planting is in progress. 

B. Soil-Testing Laboratory Qualifications:  An independent 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. 

C. Topsoil Analysis:  Furnish soil analysis by a qualified soil-testing laboratory stating percentages 
of organic matter; gradation of sand, silt, and clay content; cation exchange capacity; sodium 
absorption ratio; deleterious material; pH; and mineral and plant-nutrient content of topsoil. 

1. Report suitability of topsoil for lawn growth.  State-recommended quantities of nitrogen, 
phosphorus, and potash nutrients and soil amendments to be added to produce 
satisfactory topsoil. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Sod:  Harvest, deliver, store, and handle sod according to requirements in TPI's "Specifications 
for Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and 
Installation" in its "Guideline Specifications to Turfgrass Sodding."  Deliver sod in time for 
planting within 24 hours of harvesting.  Protect sod from breakage and drying. 

1.7 PROJECT 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 
completion.  No lawn fertilization is permitted between December 1  and April 1.   

1. Spring Planting:  April 1 - June 1. 
2. Fall Planting:  September 15-October 15. 
 

B. Weather Limitations:  Proceed with planting only when existing and forecasted weather 
conditions permit.  
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1.8 MAINTENANCE SERVICE 

A. Initial Lawn Maintenance Service:  Provide full maintenance by skilled employees of landscape 
Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is 
planted and continue until acceptable lawn is established, but for not less than the following 
periods: 

a. When initial maintenance period has not elapsed before end of planting season, or 
if lawn is not fully established, continue maintenance during next planting season. 

2. Sodded Lawns:  [30] days from date of planting completion. 

B. Continuing Maintenance Proposal:  From Installer to Owner, in the form of a standard yearly (or 
other period) maintenance agreement, starting on date initial maintenance service is concluded.  
State services, obligations, conditions, and terms for agreement period and for future renewal 
options. 

PART 2 - PRODUCTS 

2.1 TURFGRASS SOD 

A. Turfgrass Sod: Certified, including limitations on thatch, weeds, diseases, nematodes, and 
insects], complying with TPI's "Specifications for Turfgrass Sod Materials" in its "Guideline 
Specifications to Turfgrass Sodding."  Furnish viable sod of uniform density, color, and texture, 
strongly rooted, and capable of vigorous growth and development when planted. 

B. Turfgrass Species:  Sod of grass species as follows 

1. Full Sun:  Kentucky bluegrass (Poa pratensis), a minimum of three cultivars. 
2. Sun and Partial Shade:  Proportioned by weight as follows: 

a. 50 percent Kentucky bluegrass (Poa pratensis). 
b. 30 percent chewings red fescue (Festuca rubra variety). 
c. 10 percent perennial ryegrass (Lolium perenne). 
d. 10 percent redtop (Agrostis alba). 

2.2 TOPSOIL 

A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 percent organic material content; 
free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant 
growth. 

1. Topsoil Source:  Reuse surface soil stockpiled on-site.  Verify suitability of stockpiled 
surface soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay 
lumps, and other extraneous materials harmful to plant growth. 

a. Supplement with imported or manufactured topsoil from off-site sources when 
quantities are insufficient.  Obtain topsoil displaced from naturally well-drained 
construction or mining sites where topsoil occurs at least 4 inches deep; do not 
obtain from bogs or marshes. 
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2. Topsoil Source:  Import topsoil or manufactured topsoil from off-site sources.  Obtain 
topsoil displaced from naturally well-drained construction or mining sites where topsoil 
occurs at least 4 inches deep; do not obtain from bogs or marshes. 

3. Topsoil Source:  Amend existing in-place surface soil to produce topsoil.  Verify suitability 
of surface soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay 
lumps, and other extraneous materials harmful to plant growth. 

a. Surface soil may be supplemented with imported or manufactured topsoil from off-
site sources.  Obtain topsoil displaced from naturally well-drained construction or 
mining sites where topsoil occurs at least 4 inches deep; do not obtain from bogs 
or marshes. 

2.3 INORGANIC SOIL AMENDMENTS 

A. Lime:  ASTM C 602, agricultural limestone containing a minimum of 80 percent calcium 
carbonate equivalent and as follows: 

1. Class:  T, with a minimum of 99 percent passing through No. 8 sieve and a minimum of 
75 percent passing through No. 60 sieve. 

2. Class:  O, with a minimum of 95 percent passing through No. 8 sieve and a minimum of 
55 percent passing through No. 60 sieve. 

3. Provide lime in form of dolomitic limestone. 

B. Sulfur:  Granular, biodegradable, 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 Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 
percent sulfur. 

D. Aluminum Sulfate:  Commercial grade, unadulterated. 

E. Perlite:  Horticultural perlite, soil amendment grade. 

F. Agricultural Gypsum:  Finely ground, containing a minimum of 90 percent calcium sulfate. 

G. Sand:  Clean, washed, natural or manufactured, free of toxic materials. 

H. Diatomaceous Earth:  Calcined, diatomaceous earth, 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. 

2.4 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-inch] [3/4-inch] 
[1/2-inch] sieve; soluble salt content of 5 to 10  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. 
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2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-
separated or compostable mixed solid waste. 

B. Peat:  Sphagnum peat moss, partially decomposed, finely divided or granular texture, with a pH 
range of 3.4 to 4.8. 

C. Peat:  Finely divided or granular texture, with a pH range of 6 to 7.5, containing partially 
decomposed moss peat, native peat, or reed-sedge peat and having a water-absorbing capacity 
of 1100 to 2000 percent. 

D. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of 
uniform texture, free of chips, stones, sticks, soil, or toxic materials. 

1. In lieu of decomposed wood derivatives, mix partially decomposed wood derivatives with 
ammonium nitrate at a minimum rate of [0.15 lb/cu. ft.]  of loose sawdust or ground bark, 
or with ammonium sulfate at a minimum rate of [0.25 lb/cu. ft.] of loose sawdust or 
ground bark. 

E. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent 
by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, 
sticks, soil, weed seed, and material harmful to plant growth. 

2.5 PLANTING ACCESSORIES 

A. Selective Herbicides:  EPA registered and approved, of type recommended by manufacturer for 
application. 

2.6 FERTILIZER 

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 in the following composition: 

1. Composition:  1 lb/1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 2 percent 
potassium, by weight. 

2. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil 
reports from a qualified soil-testing agency. 

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 agency. 
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E. Refer to soil test recommendations for fertilizer composition. 

F. Fertilizer composition and application to comply with New York State and local laws.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive lawns and grass for compliance with requirements and other 
conditions affecting performance. 

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

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 hydromulching overspray. 
2. Protect grade stakes set by others until directed to remove them. 

B. 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. 

3.3 LAWN PREPARATION 

A. Limit lawn 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. Apply superphosphate fertilizer directly to subgrade before loosening. 
2. Thoroughly blend planting soil mix off-site before spreading or spread topsoil, apply soil 

amendments and fertilizer on surface, and thoroughly blend planting soil mix. 

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. 

3. Spread planting soil mix to a depth of [4 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 mix over loosened 
subgrade.  Mix thoroughly into top [2 inches] of subgrade.  Spread remainder of 
planting soil mix. 

b. Reduce elevation of planting soil to allow for soil thickness of sod. 
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C. Unchanged Subgrades:  If lawns are 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. 

a. Apply superphosphate fertilizer directly to surface soil before loosening. 

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. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly 
fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Roll and rake, remove 
ridges, and fill depressions to meet finish grades.  Limit finish grading to areas that can be 
planted in the immediate future. 

E. Moisten prepared lawn areas before planting if soil is dry.  Water thoroughly and allow surface 
to dry before planting.  Do not create muddy soil. 

F. Before planting, restore areas if eroded or otherwise disturbed after finish grading. 

3.4 SODDING 

A. Lay sod within 24 hours of harvesting.  Do not lay sod if dormant or if ground is frozen or 
muddy. 

B. Lay sod to form a solid mass with tightly fitted joints.  Butt ends and sides of sod; do not stretch 
or overlap.  Stagger sod strips or pads to offset joints in adjacent courses.  Avoid damage to 
subgrade or sod during installation.  Tamp and roll lightly to ensure contact with subgrade, 
eliminate air pockets, and form a smooth surface.  Work sifted soil or fine sand into minor 
cracks between pieces of sod; remove excess to avoid smothering sod and adjacent grass. 

1. Lay sod across angle of slopes exceeding 1:3. 
2. Anchor sod on slopes exceeding 1:6 with wood pegs[ or steel staples] spaced as 

recommended by sod manufacturer but not less than 2 anchors per sod strip to prevent 
slippage. 

C. Saturate sod with fine water spray within two hours of planting.  During first week after planting, 
water daily or more frequently as necessary to maintain moist soil to a minimum depth of 1-1/2 
inches below sod. 

3.5 LAWN MAINTENANCE 

A. Maintain and establish lawn by watering, fertilizing, weeding, mowing, trimming, replanting, and 
other operations.  Roll, regrade, and replant bare or eroded areas and remulch to produce a 
uniformly smooth lawn.  Provide materials and installation the same as those used in the 
original installation. 
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1. In areas where mulch has been disturbed by wind or maintenance operations, add new 
mulch and anchor as required to prevent displacement. 

B. Watering:  Provide and maintain temporary piping, hoses, and lawn-watering equipment to 
convey water from sources and to keep lawn uniformly moist to a depth of 4 inches. 

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 lawn with fine spray at a minimum rate of 1 inch per week unless rainfall 
precipitation is adequate. 

C. Mow lawn as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified 
height without cutting more than 1/3 of grass height.  Remove no more than 1/3 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 grass to a height of 1 to 2 inches. 

D. Lawn Post-fertilization:  Apply fertilizer after initial mowing and when grass is dry. 

1. Use fertilizer that will provide actual nitrogen of at least [1 lb/1000 sq. ft.] to lawn area. 

3.6 SATISFACTORY LAWNS 

A. Lawn installations shall meet the following criteria as determined by Architect: 
1. Satisfactory Sodded Lawn:  At end of maintenance period, a healthy, well-rooted, even-

colored, viable lawn has been established, free of weeds, open joints, bare areas, and 
surface irregularities. 

B. Use specified materials to reestablish lawns that do not comply with requirements and continue 
maintenance until lawns are satisfactory. 

3.7 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris, created by lawn work, from paved areas.  Clean wheels of 
vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

B. 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 lawn is established. 

C. Remove non-degradable erosion-control measures after grass establishment period. 
 
 

END OF SECTION 329200 
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SECTION 329300 - 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.  

1.2 SUMMARY 

A. This Section includes the following: 

1. Trees. 
2. Shrubs. 
3. Ground cover. 
4. Plants. 

B. Related Sections include the following: 
 

1. "Earthwork" for excavation, filling, and rough grading and for subsurface aggregate 
drainage and drainage backfill materials. 

1.3 DEFINITIONS 

A. Balled and Burlapped Stock:  Exterior plants dug with firm, natural balls of earth in which they 
are grown, with ball size not less than sizes indicated diameter and depth recommended by 
ANSI Z60.1 for type and size of tree or shrub required; wrapped, tied, rigidly supported, and 
drum-laced as recommended by ANSI Z60.1. 

B. Balled and Potted Stock:  Exterior 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 sizes indicated diameter 
and depth recommended by ANSI Z60.1 for type and size of exterior plant required. 

C. Container-Grown Stock:  Healthy, vigorous, well-rooted exterior plants grown in a container with 
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 kind, type, and size of exterior 
plant required. 

D. Finish Grade:  Elevation of finished surface of planting soil. 

E. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand 
with stabilized organic soil amendments to produce topsoil or planting soil. 

F. Planting Soil:  Native or imported topsoil, manufactured topsoil, or surface soil modified to 
become topsoil; mixed with soil amendments. 

G. Subgrade:  Surface or elevation of subsoil remaining after completing excavation, or top surface 
of a fill or backfill, before placing planting soil. 
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1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Verification:  For each of the following: 
 

1. Pavers for paved tree pits. 

C. Product Certificates:  For each type of manufactured product, signed by product manufacturer, 
and complying with the following: 

1. Manufacturer's certified analysis for standard products. 
2. Analysis of other materials by a recognized laboratory made according to methods 

established by the Association of Official Analytical Chemists, where applicable. 

D. Qualification Data:  For Landscape Installer. 

E. Material Test Reports:  For existing surface soil and imported topsoil. 

F. Planting Schedule:  Indicating anticipated planting dates for exterior plants. 

G. Maintenance Instructions:  Recommended procedures to be established by Owner for 
maintenance of exterior plants during a calendar year.  Submit before expiration of required 
maintenance periods. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified landscape installer whose work has resulted in successful 
establishment of exterior plants. 

1. Installer's Field Supervision:  Require Installer to maintain an experienced full-time 
supervisor on Project site when exterior planting is in progress. 

B. Soil-Testing Laboratory Qualifications:  An independent 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. 

C. Topsoil Analysis:  Furnish soil analysis 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 topsoil. 

1. Report suitability of topsoil for plant growth.  State recommended quantities of nitrogen, 
phosphorus, and potash nutrients and soil amendments to be added to produce a 
satisfactory topsoil. 

D. Provide quality, size, genus, species, and variety of exterior plants indicated, complying with 
applicable requirements in ANSI Z60.1, "American Standard for Nursery Stock." 

1. Selection of exterior plants will be made by Architect, who will tag plants at their place of 
growth before they are prepared for transplanting. 

E. Tree and Shrub Measurements:  Measure according to ANSI Z60.1 with branches and trunks or 
canes in their normal position.  Do not prune to obtain required sizes.  Take caliper 
measurements 6 inches above ground for trees up to 4-inch caliper size, and 12 inches above 



Mamaroneck UFSD/2019 Bond Referendum            329300-3 #4.1092.72.02 
Capital Improvements at Mamaroneck Avenue School 
NYSED # 66-07-01-03-0-004-030 

ground for larger sizes.  Measure main body of tree or shrub for height and spread; do not 
measure branches or roots tip-to-tip. 

F. Observation:  Architect may observe trees and shrubs either at place of growth or at site before 
planting for compliance with requirements for genus, species, variety, size, and quality.  
Architect retains right to observe trees and shrubs further for size and condition of balls and root 
systems, insects, 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 Architect of sources of planting materials seven days in advance of delivery to site. 

G. Pre-installation Conference:  Conduct conference at Project site to comply with requirements in 
Division 1 Section "Project Management and Coordination." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver exterior plants freshly dug. 

B. Do not prune trees and shrubs before delivery, except as approved by Architect.  Protect bark, 
branches, and root systems from sun scald, drying, 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 exterior plants during delivery.  Do not drop 
exterior plants during delivery. 

C. Handle planting stock by root ball. 

D. Deliver exterior plants after preparations for planting have been completed and install 
immediately.  If planting is delayed more than six hours after delivery, set exterior plants trees in 
shade, protect from weather and mechanical damage, and keep roots moist. 

1. Heel-in bare-root stock.  Soak roots in water for two hours if dried out. 
2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other 

acceptable material. 
3. Do not remove container-grown stock from containers before time of planting. 
4. Water root systems of exterior plants stored on-site with a fine-mist spray.  Water as 

often as necessary to maintain root systems in a moist condition. 

1.7 COORDINATION 

A. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods 
with maintenance periods to provide required maintenance from date of Substantial Completion. 

1. Spring Planting:  March 15- June 15 
2. Fall Planting:  September 15- October 15 

B. Weather Limitations:  Proceed with planting only when existing and forecasted weather 
conditions permit. 

C. Coordination with Lawns:  Plant trees and shrubs after finish grades are established and before 
planting lawns, unless otherwise acceptable to Landscape Architect. 
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1. When planting trees and shrubs after lawns, protect lawn areas and promptly repair 
damage caused by planting operations. 

1.8 WARRANTY 

A. Special Warranty:  Warrant the following exterior plants, for the warranty period indicated, 
against defects including death and unsatisfactory growth, except for defects resulting from lack 
of adequate maintenance, neglect, or abuse by Owner, or incidents that are beyond 
Contractor's control. 

1. Warranty Period for Trees and Shrubs:  One year from date of Substantial Completion. 
2. Warranty Period for Ground Cover and Plants:  One year from date of Substantial 

Completion. 
3. Remove dead exterior plants immediately.  Replace immediately unless required to plant 

in the succeeding planting season. 
4. Replace exterior plants that are more than 25 percent dead or in an unhealthy condition 

at end of warranty period. 
5. A limit of one replacement of each exterior plant will be required, except for losses or 

replacements due to failure to comply with requirements. 

1.9 MAINTENANCE 

A. Trees and Shrubs:  Maintain for the following maintenance period by pruning, cultivating, 
watering, weeding, fertilizing, restoring planting saucers, tightening and repairing stakes and 
guy supports, and resetting to proper grades or vertical position, as required to establish 
healthy, viable plantings.  Spray as required to keep trees and shrubs free of insects and 
disease.  Restore or replace damaged tree wrappings. 

1. Maintenance Period:  Three months from date of Substantial Completion. 

B. Ground Cover and Plants:  Maintain for the following maintenance period by watering, weeding, 
fertilizing, and other operations as required to establish healthy, viable plantings: 

1. Maintenance Period:  Three months from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 TREE AND SHRUB MATERIAL 

A. General:  Furnish nursery-grown trees and shrubs complying with ANSI Z60.1, with healthy root 
systems developed by transplanting or root pruning.  Provide well-shaped, fully branched, 
healthy, vigorous stock free of disease, insects, eggs, larvae, and defects such as knots, sun 
scald, injuries, abrasions, and disfigurement. 

B. Grade:  Provide trees and shrubs of sizes and grades complying with ANSI Z60.1 for type of 
trees and shrubs required.  Trees and shrubs of a larger size may be used if acceptable to 
Architect, with a proportionate increase in size of roots or balls. 

C. Label each tree and shrub with securely attached, waterproof tag bearing legible designation of 
botanical and common name. 
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D. Label at least one tree and one shrub of each variety and caliper with a securely attached, 
waterproof tag bearing legible designation of botanical and common name. 

E. If formal arrangements or consecutive order of trees or shrubs is shown, select stock for uniform 
height and spread, and number label to assure symmetry in planting. 

2.2 SHADE AND FLOWERING TREES 

A. Shade Trees:  Single-stem trees with straight trunk, well-balanced crown, and intact leader, of 
height and caliper indicated, complying with ANSI Z60.1 for type of trees required. 

1. Provide balled and burlapped trees. 

2.3 DECIDUOUS SHRUBS 

A. Form and Size:  Deciduous shrubs with not less than the minimum number of canes required by 
and measured according to ANSI Z60.1 for type, shape, and height of shrub. 

2.4 CONIFEROUS EVERGREENS 

A. Form and Size:  Normal-quality, well-balanced, coniferous evergreens, of type, height, spread, 
and shape required, complying with ANSI Z60.1. 

B. Form and Size:  Specimen-quality, exceptionally heavy, tightly knit, symmetrically shaped 
coniferous evergreens and the following grade: 

1. Heavy Grade:   
2. Provide balled and burlapped trees. 

2.5 GROUND COVER PLANTS 

A. Ground Cover:  Provide ground cover of species indicated, established and well rooted in pots 
or similar containers, and complying with ANSI Z60.1 and the following requirements: 

2.6 PLANTS 

A. Perennials:  Provide healthy, field-grown plants from a commercial nursery, of species and 
variety shown or listed. 

2.7 TOPSOIL 

A. Topsoil:  ASTM D 5268, pH range of 5.5 to 7, a minimum of 4 percent organic material content; 
free of stones 1 inch or larger in any dimension and other extraneous materials harmful to plant 
growth. 

1. Topsoil Source:  Reuse surface soil stockpiled on-site.  Verify suitability of stockpiled 
surface soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay 
lumps, and other extraneous materials harmful to plant growth. 
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a. Supplement with imported or manufactured topsoil from off-site sources when 
quantities are insufficient.  Obtain topsoil displaced from naturally well-drained 
construction or mining sites where topsoil occurs at least 4 inches deep; do not 
obtain from bogs or marshes. 

2. Topsoil Source:  Import topsoil or manufactured topsoil from off-site sources.  Obtain 
topsoil displaced from naturally well-drained construction or mining sites where topsoil 
occurs at least 4 inches deep; do not obtain from bogs or marshes. 

3. Topsoil Source:  Amend existing in-place surface soil to produce topsoil.  Verify suitability 
of surface soil to produce topsoil.  Clean surface soil of roots, plants, sod, stones, clay 
lumps, and other extraneous materials harmful to plant growth. 

a. Surface soil may be supplemented with imported or manufactured topsoil from off-
site sources.  Obtain topsoil displaced from naturally well-drained construction or 
mining sites where topsoil occurs at least 4 inches deep; do not obtain from bogs 
or marshes. 

2.8 INORGANIC SOIL AMENDMENTS 

A. Lime:  ASTM C 602, agricultural limestone containing a minimum 80 percent calcium carbonate 
equivalent and as follows: 

1. Class:  Class T, with a minimum 99 percent passing through No. 8 sieve and a minimum 
75 percent passing through No. 60 sieve. 

2. Class:  Class O, with a minimum 95 percent passing through No. 8 sieve and a minimum 
55 percent passing through No. 60 sieve. 

3. Provide lime in form of dolomitic limestone. 

B. Sulfur:  Granular, biodegradable, containing a minimum of 90 percent sulfur, with a minimum 99 
percent passing through No. 6 sieve and a maximum 10 percent passing through No. 40 sieve. 

C. Iron Sulfate:  Granulated ferrous sulfate containing a minimum of 20 percent iron and 10 
percent sulfur. 

D. Aluminum Sulfate:  Commercial grade, unadulterated. 

E. Perlite:  Horticultural perlite, soil amendment grade. 

F. Agricultural Gypsum:  Finely ground, containing a minimum of 90 percent calcium sulfate. 

G. Sand:  Clean, washed, natural or manufactured, free of toxic materials. 

H. Diatomaceous Earth:  Calcined, diatomaceous earth, 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. 

2.9 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 3/4-inch sieve; 
soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert contaminants and 
free of substances toxic to plantings; and as follows: 
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1. Organic Matter Content:   60 percent of dry weight. 
2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or source-

separated or compostable mixed solid waste. 

B. Peat:  Sphagnum peat moss, partially decomposed, finely divided or granular texture, with a pH 
range of 3.4 to 4.8. 

C. Peat:  Finely divided or granular texture, with a pH range of 6 to 7.5, containing partially 
decomposed moss peat, native peat, or reed-sedge peat and having a water-absorbing capacity 
of 1100 to 2000 percent. 

D. Wood Derivatives:  Decomposed, nitrogen-treated sawdust, ground bark, or wood waste; of 
uniform texture, free of chips, stones, sticks, soil, or toxic materials. 

1. In lieu of decomposed wood derivatives, mix partially decomposed wood derivatives with 
at least 0.15 lb of ammonium nitrate or 0.25 lb of ammonium sulfate per cubic foot of 
loose sawdust or ground bark. 

E. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent 
by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, 
sticks, soil, weed seed, and material harmful to plant growth. 

2.10 FERTILIZER 

A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 4 percent nitrogen and 
10 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 in the following composition: 

1. Composition:  1 lb/1000 sq. ft. of actual nitrogen, 4 percent phosphorous, and 2 percent 
potassium, by weight. 

2. Composition:  Nitrogen, phosphorous, and potassium in amounts recommended in soil 
reports from a qualified soil-testing agency. 

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 agency. 

2.11 MULCHES 

A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and 
shrubs, consisting of one of the following: 

1. Type:  Shredded hardwood 
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2.12 STAKES AND GUYS 

A. Upright and Guy Stakes:  Rough-sawn, sound, new hardwood, redwood, or pressure-
preservative-treated softwood, free of knots, holes, cross grain, and other defects, 2 by 2 inches 
by length indicated, pointed at one end. 

B. Guy and Tie Wire:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, 2-strand, twisted, 
0.106 inch in diameter. 

C. Guy Cable:  5-strand, 3/16-inch- diameter, galvanized-steel cable, with zinc-coated turnbuckles, 
a minimum of 3 inches long, with two 3/8-inch galvanized eyebolts. 

D. Hose Chafing Guard:  Reinforced rubber or plastic hose at least 1/2 inch in diameter, black, cut 
to lengths required to protect tree trunks from damage. 

E. Flags:  Standard surveyor's plastic flagging tape, white, 6 inches long. 

2.13 MISCELLANEOUS PRODUCTS 

A. Anti-desiccant:  Water-insoluble emulsion, permeable moisture retarder, film forming, for trees 
and shrubs.  Deliver in original, sealed, and fully labeled containers and mix according to 
manufacturer's written instructions. 

B. Trunk-Wrap Tape:  Two layers of crinkled paper cemented together with bituminous material, 4-
inch wide minimum, with stretch factor of 33 percent. 

2.14 PLANTING SOIL MIX 

A. Planting Soil Mix:  Mix topsoil with the following soil amendments and fertilizers as per 
recommendations from Rutgers soil testing laboratory based on soil testing.  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive exterior plants for compliance with requirements and conditions 
affecting installation and performance.  Proceed with installation only after unsatisfactory 
conditions have been corrected. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, and lawns and existing 
exterior plants from damage caused by planting operations. 

B. 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. 

C. Lay out individual tree and shrub locations and areas for multiple exterior plantings.  Stake 
locations, outline areas, adjust locations when requested, and obtain Architect's acceptance of 
layout before planting.  Make minor adjustments as required. 
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D. Lay out exterior plants at locations directed by Architect.  Stake locations of individual trees and 
shrubs and outline areas for multiple plantings. 

E. Apply anti-desiccant to trees and shrubs using power spray to provide an adequate film over 
trunks, 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. 

3.3 TREE AND SHRUB EXCAVATION 

A. Pits and Trenches:  Excavate circular pits with sides sloped inward.  Trim base leaving center 
area raised slightly to support root ball and assist in drainage.  Do not further disturb base.  
Scarify sides of plant pit smeared or smoothed during excavation. 

1. Excavate approximately three times as wide as ball diameter for balled and burlapped 
stock. 

2. Excavate at least 12 inches wider than root spread and deep enough to accommodate 
vertical roots for bare-root stock. 

3. If drain tile is shown or required under planted areas, excavate to top of porous backfill 
over tile. 

B. Subsoil removed from excavations may not be used as backfill. 

C. Obstructions:  Notify Architect if unexpected rock or obstructions detrimental to trees or shrubs 
are encountered in excavations. 

1. Hardpan Layer:  Drill 6-inch diameter holes into free-draining strata or to a depth of 10 
feet, whichever is less, and backfill with free-draining material. 

D. Drainage:  Notify Landscape Architect if subsoil conditions evidence unexpected water seepage 
or retention in tree or shrub pits. 

E. Fill excavations with water and allow to percolate away before positioning trees and shrubs. 

3.4 TREE AND SHRUB PLANTING 

A. Set balled and burlapped stock plumb and in center of pit or trench with top of root ball flush 
with adjacent finish grades. 

1. Remove burlap and wire baskets from tops of root balls and partially from sides, but do 
not remove from under root balls.  Remove pallets, if any, before setting.  Do not use 
planting stock if root ball is cracked or broken before or during planting operation. 

2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate 
voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly 
before placing remainder of backfill.  Repeat watering until no more water is absorbed.  
Water again after placing and tamping final layer of planting soil mix. 

B. Set stock plumb and in center of pit or trench with top of root ball flush with adjacent finish 
grades. 

1. Carefully remove root ball from container without damaging root ball or plant. 
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2. Place planting soil mix around root ball in layers, tamping to settle mix and eliminate 
voids and air pockets.  When pit is approximately one-half backfilled, water thoroughly 
before placing remainder of backfill.  Repeat watering until no more water is absorbed.  
Water again after placing and tamping final layer of planting soil mix. 

C. Wrap trees of 2-inch caliper and larger with trunk-wrap tape.  Start at base of trunk and spiral 
cover trunk to height of first branches.  Overlap wrap, exposing half the width, and securely 
attach without causing girdling.  Inspect tree trunks for injury, improper pruning, and insect 
infestation; take corrective measures required before wrapping. 

3.5 TREE AND SHRUB PRUNING 

A. Prune, thin, and shape trees and shrubs as directed by Landscape Architect. 

B. Prune, thin, and shape trees and shrubs according to standard horticultural practice.  Prune 
trees to retain required height and spread.  Unless otherwise indicated by Architect, do not cut 
tree leaders; remove only injured or dead branches from flowering trees.  Prune shrubs to retain 
natural character.  Shrub sizes indicated are sizes after pruning. 

3.6 GUYING AND STAKING 

A. 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 2 stakes of length 
required to penetrate at least 18 inches below bottom of backfilled excavation and to extend at 
least 72 inches above grade.  Set vertical stakes and space to avoid penetrating root balls or 
root masses.  Support trees with two strands of tie wire encased in hose sections at contact 
points with tree trunk.  Allow enough slack to avoid rigid restraint of tree.  Use the number of 
stakes as follows: 

1. Use 2 stakes for trees up to 12 feet high and 2-1/2 inches or less in caliper; 3 stakes for 
trees less than 14 feet high and up to 4 inches in caliper.  Space stakes equally around 
trees. 

B. Guying and Staking:  Guy and stake trees exceeding 14 feet in height and more than 3 inches 
in caliper, unless otherwise indicated.  Securely attach no fewer than 3 guys to stakes 30 inches 
long, driven to grade. 

1. For trees more than 6 inches in caliper, anchor guys to pressure-preservative-treated 
deadmen 8 inches in diameter and 48 inches long buried at least 36 inches below grade.  
Provide turnbuckles for each guy wire and tighten securely. 

2. Attach flags to each guy wire, 30 inches above finish grade. 
3. Paint turnbuckles with luminescent white paint. 

3.7 GROUND COVER AND PLANT PLANTING 

A. Set out and space ground cover and plants as indicated. 

B. Dig holes large enough to allow spreading of roots, and backfill with planting soil. 

C. Work soil around roots to eliminate air pockets and leave a slight saucer indentation around 
plants to hold water. 
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D. Water thoroughly after planting, taking care not to cover plant crowns with wet soil. 

E. Protect plants from hot sun and wind; remove protection if plants show evidence of recovery 
from transplanting shock. 

3.8 PLANTING BED MULCHING 

A. Mulch backfilled surfaces of planting beds and other areas indicated. 

1. Organic Mulch:  Apply 3-inch average thickness of organic mulch, and finish level with 
adjacent finish grades.  Do not place mulch against plant stems. 

3.9 CLEANUP AND PROTECTION 

A. During exterior planting, keep adjacent pavings and construction clean and work area in an 
orderly condition. 

B. Protect exterior plants from damage due to landscape operations, operations by other 
contractors and trades, and others.  Maintain protection during installation and maintenance 
periods.  Treat, repair, or replace damaged exterior planting. 

3.10 DISPOSAL 

A. Disposal:  Remove surplus soil and waste material, including excess subsoil, unsuitable soil, 
trash, and debris, and legally dispose of them off Owner's property. 

END OF SECTION 329300 


