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SECTION 311000 - SITE CLEARING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Protecting existing vegetation to remain. 

2. Removing existing vegetation. 

3. Clearing and grubbing. 

4. Stripping and stockpiling topsoil. 

5. Removing above- and below-grade site improvements. 

6. Temporary erosion- and sedimentation-control measures. 

1.03 DEFINITIONS 

A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of 

organic matter and soil organisms. 

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the 

Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed 

areas such as urban environments, the surface soil can be subsoil. 

C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or 

existing in-place surface soil and is the zone where plant roots grow. 

D. Plant-Protection Zone:  Area surrounding individual trees, groups of trees, shrubs, or 

other vegetation to be protected during construction, and indicated on Drawings. 

E. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be 

protected during construction, and indicated on Drawings Vegetation:  Trees, shrubs, 

groundcovers, grass, and other plants. 

1.04 MATERIAL OWNERSHIP 

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise 

remain Owner's property, cleared materials shall become Contractor's property and shall 

be removed from Project site. 

1.05 INFORMATIONAL SUBMITTALS 

A. Existing Conditions:  Documentation of existing trees and plantings, adjoining 

construction, and site improvements that establishes preconstruction conditions that 

might be misconstrued as damage caused by site clearing. 
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1.06 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 

occupied or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used 

facilities without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by 

Owner or authorities having jurisdiction. 

B. Utility Locator Service:  Notify “Call Before You Dig” for area where Project is located 

before site clearing. 

C. Do not commence site clearing operations until temporary erosion- and sedimentation-

control and plant-protection measures are in place. 

D. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 

2. Parking vehicles or equipment. 

3. Foot traffic. 

4. Erection of sheds or structures. 

5. Impoundment of water. 

6. Excavation or other digging unless otherwise indicated. 

7. Attachment of signs to or wrapping materials around trees or plants unless 

otherwise indicated. 

E. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or 

slightly moist. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in 

Division 31 Section "Earth Moving."  Obtain approved borrow soil material off-site 

when satisfactory soil material is not available on-site. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 

construction. 

B. Protect existing site improvements to remain from damage during construction.  Restore 

damaged improvements to their original condition, as acceptable to Owner. 
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3.02 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion 

and discharge of soil-bearing water runoff or airborne dust to adjacent properties and 

walkways, according to erosion- and sedimentation-control Drawings and requirements 

of authorities having jurisdiction. 

B. Verify that flows of water redirected from construction areas or generated by 

construction activity do not enter or cross protection zones. 

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during 

construction until permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 

during removal. 

3.03 TREE AND PLANT PROTECTION 

A. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated 

that are damaged by construction operations. 

3.04 CLEARING AND GRUBBING 

A. Remove obstructions, shrubs, and other vegetation to permit installation of new 

construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be 

relocated. 

2. Grind down stumps and remove roots, obstructions, and debris to a depth of 

18 inches below exposed subgrade. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil 

material unless further excavation or earthwork is indicated.  Place fill material in 

horizontal layers not exceeding a loose depth of 8 inches, and compact each layer to a 

density equal to adjacent original ground. 

3.05 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth of 6 inches in a manner to prevent intermingling with underlying 

subsoil or other waste materials.  Remove subsoil and non-soil materials from topsoil, 

including clay lumps, gravel, and other objects more than 2 inches in diameter; trash, 

debris, weeds, roots, and other waste materials. 

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  

Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust 

and erosion by water. 

1. Limit height of topsoil stockpiles to 72 inches. 

2. Do not stockpile topsoil within protection zones. 
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3. Dispose of surplus topsoil.  Surplus topsoil is that which exceeds quantity 

indicated to be stockpiled or reused. 

4. Stockpile surplus topsoil to allow for respreading deeper topsoil. 

3.06 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, 

and waste materials including trash and debris, and legally dispose of them off Owner's 

property. 

END OF SECTION 311000 
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SECTION 312000 - EARTH MOVING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

B. Geotech Report:  Appendix A to these specifications. 

1.02 SUMMARY 

A. Section Includes: 

1. Preparing subgrades for slabs-on-grade, walks, pavements, turf, grasses and 

plants. 

2. Excavating and backfilling for buildings and structures. 

3. Drainage course for concrete slabs-on-grade. 

4. Subbase course for concrete walks and pavements. 

5. Subsurface drainage backfill for walls and trenches. 

6. Excavating and backfilling trenches for utilities and pits for buried utility 

structures. 

B. Related Sections: 

1. Division 03 Section "Cast-in-Place Concrete" for granular course placed over 

vapor retarder and beneath the slab-on-grade. 

2. Division 31 Section "Site Clearing" for site stripping, grubbing, and removal of 

above- and below-grade improvements and utilities. 

1.03 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including 

haunches to support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt 

paving. 

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench 

before laying pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes 

upward capillary flow of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines 

and dimensions indicated. 
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1. Authorized Additional Excavation:  Excavation below subgrade elevations or 

beyond indicated lines and dimensions as directed by Architect.  Authorized 

additional excavation and replacement material will be paid for according to 

Contract provisions for changes in the Work. 

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feetin 

length. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond 

indicated lines and dimensions without direction by Architect.  Unauthorized 

excavation, as well as remedial work directed by Architect, shall be without 

additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and 

boulders of rock material that exceed 1 cu. yd. for bulk excavation or 3/4 cu. yd.for 

footing, trench, and pit excavation that cannot be removed by rock excavating 

equipment equivalent to the following in size and performance ratings, without 

systematic drilling, ram hammering, ripping, or blasting, when permitted: 

1. Excavation of Footings, Trenches, and Pits:  Late-model, track-mounted hydraulic 

excavator; equipped with a 42-inch-wide, maximum, short-tip-radius rock bucket; 

rated at not less than 138-hp flywheel power with bucket-curling force of not less 

than 28,700 lbf and stick-crowd force of not less than 18,400 lbf with extra-long 

reach boom; measured according to SAE J-1179. 

2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 230-hp 

flywheel power and developing a minimum of 47,992-lbf breakout force with a 

general-purpose bare bucket; measured according to SAE J-732. 

I. Structures:  Buildings, footings, foundations, retaining walls, slabs, curbs, mechanical 

and electrical appurtenances, or other man-made stationary features constructed above 

or below the ground surface. 

J. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-

mix asphalt pavement, or aggregate layer placed between the subgrade and a cement 

concrete pavement or a cement concrete or hot-mix asphalt walk. 

K. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill 

immediately below subbase, drainage fill, drainage course, or topsoil materials. 

L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as 

underground services within buildings. 

1.04 ACTION SUBMITTALS 

A. Product Data:  For each type of the following manufactured products required: 

1. Geotextiles. 

2. Controlled low-strength material, including design mixture. 

3. Warning tapes. 

B. Samples for Verification:  For the following products, in sizes indicated below: 
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1. Geotextile:  12 by 12 inches. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified testing agency. 

B. Material Test Reports:  For each on-site soil material proposed for fill and backfill as 

follows: 

1. Classification according to ASTM D 2487. 

2. Laboratory compaction curve according to ASTM D 698.  

1.06 QUALITY ASSURANCE 

A. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E 329 and 

ASTM D 3740 for testing indicated. 

1.07 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent 

occupied or used facilities during earth moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used 

facilities without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by 

Owner or authorities having jurisdiction. 

B. Utility Locator Service:  Notify "Call Before You Dig" for area where Project is located 

before beginning earth moving operations. 

C. Do not commence earth moving operations until temporary erosion- and sedimentation-

control measures, specified in are in place. 

PART 2 - PRODUCTS 

2.01 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are 

not available from excavations. 

B. Satisfactory Soils:  Soil Classification Groups GW, GP, GM, SW, SP, and SM 

according to ASTM D 2487 or a combination of these groups; free of rock or gravel 

larger than 3 inches in any dimension, debris, waste, frozen materials, vegetation, and 

other deleterious matter. 

1. Plasticity Index:  18. 

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, 

and PT according to ASTM D 2487 or a combination of these groups.  Unsatisfactory 

soils also include satisfactory soils not maintained within 2 percent of optimum 

moisture content at time of compaction. 
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D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, 

crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent 

passing a 1-1/2-inchsieve and not more than 12 percent passing a No. 200sieve. 

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, 

crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent 

passing a 1-1/2-inch sieve and not more than 8 percent passing a No. 200 sieve. 

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, 

crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent 

passing a 1-1/2-inch sieve and not more than 12 percent passing a No. 200sieve. 

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, 

crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent 

passing a 1-inch sieve and not more than 8 percent passing a No. 200 sieve. 

H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or 

uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent 

passing a 1-1/2-inchsieve and 0 to 5 percent passing a No. 8sieve. 

I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone 

and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent 

passing a 1-inch sieve and 0 to 5 percent passing a No. 4sieve. 

J. Sand:  ASTM C 33; fine aggregate. 

K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense 

state. 

2.02 GEOTEXTILES 

A. Subsurface Drainage Geotextile:  Nonwoven needle-punched geotextile, manufactured 

for subsurface drainage applications, made from polyolefins or polyesters; with 

elongation greater than 50 percent; complying with AASHTO M 288 and the following, 

measured per test methods referenced: 

1. Survivability:  Class 2; AASHTO M 288. 

2. Apparent Opening Size:  No. 40sieve, maximum; ASTM D 4751. 

3. Permittivity:  0.5 per second, minimum; ASTM D 4491. 

4. UV Stability:  50 percent after 500 hours' exposure; ASTM D 4355. 

2.03 CONTROLLED LOW-STRENGTH MATERIAL 

A. Controlled Low-Strength Material:  Self-compacting, flowable concrete material 

produced from the following: 

1. Portland Cement:  ASTM C 150, Type. 

2. Fly Ash:  ASTM C 618, Class C or F. 

3. Normal-Weight Aggregate:  ASTM C 33, 3/4-inch nominal maximum aggregate 

size. 

4. Foaming Agent:  ASTM C 869. 
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5. Water:  ASTM C 94/C 94M. 

6. Air-Entraining Admixture:  ASTM C 260. 

B. Produce conventional-weight, controlled low-strength material with 80-psicompressive 

strength when tested according to ASTM C 495. 

2.04 ACCESSORIES 

A. Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape 

manufactured for marking and identifying underground utilities, 6 inches wide and 4 

mils thick, continuously inscribed with a description of the utility; colored as follows: 

1. Red:  Electric. 

2. Yellow:  Gas, oil, steam, and dangerous materials. 

3. Orange:  Telephone and other communications. 

4. Blue:  Water systems. 

5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.01 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 

caused by settlement, lateral movement, undermining, washout, and other hazards 

created by earth moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving 

operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove 

temporary protection before placing subsequent materials. 

3.02 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on 

prepared subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 

accumulation.  Reroute surface water runoff away from excavated areas.  Do not allow 

water to accumulate in excavations.  Do not use excavated trenches as temporary 

drainage ditches. 

3.03 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of 

surface and subsurface conditions encountered.  Unclassified excavated materials may 

include rock, soil materials, and obstructions.  No changes in the Contract Sum or the 

Contract Time will be authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil 

materials and rock, replace with satisfactory soil materials. 
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2. Remove rock to lines and grades indicated to permit installation of permanent 

construction without exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 

b. 12 inches outside of concrete forms at footings. 

c. 6 inches outside of minimum required dimensions of concrete cast against 

grade. 

d. Outside dimensions of concrete walls indicated to be cast against rock 

without forms or exterior waterproofing treatments. 

e. 6 inches beneath bottom of concrete slabs-on-grade. 

f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than 

pipe or 42 inches wide. 

3.04 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 

1 inch.  If applicable, extend excavations a sufficient distance from structures for 

placing and removing concrete formwork, for installing services and other construction, 

and for inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  

Excavate by hand to final grade just before placing concrete reinforcement.  Trim 

bottoms to required lines and grades to leave solid base to receive other work. 

3.05 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, 

elevations, and subgrades. 

3.06 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations.  Beyond building 

perimeter, excavate trenches to allow installation of top of pipe below frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of 

pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches 

higher than top of pipe or conduit unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms:  Excavate trenches 4 inches deeper than bottom of pipe and conduit 

elevations to allow for bedding course.  Hand-excavate deeper for bells of pipe.  

Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 

bearing material to allow for bedding course. 

3.07 SUBGRADE INSPECTION 

A. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and 

loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons 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. 
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2. 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. 

B. Authorized additional excavation and replacement material will be paid for according to 

Contract provisions.  

C. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated 

water, or construction activities, as directed by Architect, without additional 

compensation. 

3.08 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without 

intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to 

prevent windblown dust.  Stockpile soil materials away from edge of excavations.  Do 

not store within drip line of remaining trees. 

3.09 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the 

following: 

1. Construction below finish grade including, where applicable, subdrainage, 

dampproofing, waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 

5. Removing trash and debris. 

6. Removing temporary shoring and bracing, and sheeting. 

7. Installing permanent or temporary horizontal bracing on horizontally supported 

walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.10 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape 

bedding course to provide continuous support for bells, joints, and barrels of pipes and 

for joints, fittings, and bodies of conduits. 

C. Trenches under Footings:  Backfill trenches excavated under footings and within 

18 inches of bottom of footings with satisfactory soil; fill with concrete to elevation of 

bottom of footings.  Concrete is specified in Division 03.  

D. Trenches under Roadways:  Provide 4-inch-thick, concrete-base slab support for piping 

or conduit less than 30 inches below surface of roadways.  After installing and testing, 
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completely encase piping or conduit in a minimum of 4 inches of concrete before 

backfilling or placing roadway subbase course.  Concrete is specified in Division 03. 

E. Backfill voids with satisfactory soil while removing shoring and bracing. 

F. Place and compact initial backfill of subbase material, free of particles larger than 

1 inch in any dimension, to a height of 12 inches over the pipe or conduit.  Carefully 

compact initial backfill under pipe haunches and compact evenly up on both sides and 

along the full length of piping or conduit to avoid damage or displacement of piping or 

conduit.  Coordinate backfilling with utilities testing. 

G. Controlled Low-Strength Material:  Place initial backfill of controlled low-strength 

material to a height of 12 inches over the pipe or conduit.  Coordinate backfilling with 

utilities testing. 

H. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

I. Controlled Low-Strength Material:  Place final backfill of controlled low-strength 

material to final subgrade elevation. 

J. Install warning tape directly above utilities, 12 inches below finished grade, except 

6 inches below subgrade under pavements and slabs. 

3.11 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal 

so fill material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 

2. Under walks and pavements, use satisfactory soil material. 

3. Under steps and ramps, use engineered fill. 

4. Under building slabs, use engineered fill. 

5. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.12 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer 

before compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or 

contain frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material 

that exceeds optimum moisture content by 2 percent and is too wet to compact to 

specified dry unit weight. 
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3.13 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches in loose depth for 

material compacted by heavy compaction equipment, and not more than 4 inches in 

loose depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required 

elevations, and uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit 

weight according to ASTM D 698: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 

12 inches of existing subgrade and each layer of backfill or fill soil material at 95 

percent. 

2. Under walkways, scarify and recompact top 6 inches below subgrade and 

compact each layer of backfill or fill soil material at 95 percent. 

3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade 

and compact each layer of backfill or fill soil material at 85 percent. 

4. For utility trenches, compact each layer of initial and final backfill soil material at 

95 percent. 

3.14 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  

Comply with compaction requirements and grade to cross sections, lines, and elevations 

indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required 

surface tolerances. 

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent 

ponding.  Finish subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch. 

2. Walks:  Plus or minus 1 inch. 

3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested 

with a 10-footstraightedge. 

3.15 SUBSURFACE DRAINAGE 

A. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of 

subdrainage trench.  Place a 6-inch course of filter material on subsurface drainage 

geotextile to support subdrainage pipe.  Encase subdrainage pipe in a minimum of 12 

inches of filter material, placed in compacted layers 6 inches thick, and wrap in 

subsurface drainage geotextile, overlapping sides and ends at least 6 inches.  Compact 

each filter material layer to 85 percent of maximum dry unit weight according to 

ASTM D 698 with a minimum of two passes of a plate-type vibratory compactor. 
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B. Drainage Backfill:  Place and compact filter material over subsurface drain, in width 

indicated, to within 12 inches of final subgrade, in compacted layers 6 inches thick.  

Overlay drainage backfill with one layer of subsurface drainage geotextile, overlapping 

sides and ends at least 6 inches. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight 

according to ASTM D 698 with a minimum of two passes of a plate-type 

vibratory compactor. 

2. Place and compact impervious fill over drainage backfill in 6-inch-thick 

compacted layers to final subgrade. 

3.16 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course and base course under pavements and 

walks as follows: 

1. Install separation geotextile on prepared subgrade according to manufacturer's 

written instructions, overlapping sides and ends. 

2. Shape subbase course and base course to required crown elevations and cross-

slope grades. 

3. Place subbase course and base course 6 inches or less in compacted thickness in a 

single layer. 

4. Place subbase course and base course that exceeds 6 inches in compacted 

thickness in layers of equal thickness, with no compacted layer more than 

6 inches thick or less than 3 inches thick. 

5. Compact subbase course and base course at optimum moisture content to required 

grades, lines, cross sections, and thickness to not less than 95 percent of 

maximum dry unit weight according to ASTM D 698. 

3.17 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete 

slabs-on-grade as follows: 

1. Install subdrainage geotextile on prepared subgrade according to manufacturer's 

written instructions, overlapping sides and ends. 

2. Place drainage course 6 inches or less in compacted thickness in a single layer. 

3. Compact each layer of drainage course to required cross sections and thicknesses 

to not less than 95 percent of maximum dry unit weight according to 

ASTM D 698. 

3.18 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified geotechnical engineering testing 

agency to perform tests and inspections. 
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B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  

Proceed with subsequent earth moving only after test results for previously completed 

work comply with requirements. 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be 

performed to verify design bearing capacities.  Subsequent verification and approval of 

other footing subgrades may be based on a visual comparison of subgrade with tested 

subgrade when approved by Architect. 

D. Testing agency will test compaction of soils in place according to ASTM D 1556, 

ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be 

performed at the following locations and frequencies: 

1. Paved and Building Slab Areas:  At subgrade and at each compacted fill and 

backfill layer, at least one test for every 2000 sq. ft. or less of paved area or 

building slab, but in no case fewer than three tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least one test for 

every 100 feet or less of wall length, but no fewer than two tests. 

3. Trench Backfill:  At each compacted initial and final backfill layer, at least one 

test for every 150 feet or less of trench length, but no fewer than two tests. 

E. When testing agency reports that subgrades, fills, or backfills have not achieved degree 

of compaction specified, scarify and moisten or aerate, or remove and replace soil 

materials to depth required; recompact and retest until specified compaction is obtained. 

3.19 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and 

erosion.  Keep free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially 

completed surfaces become eroded, rutted, settled, or where they lose compaction due 

to subsequent construction operations or weather conditions. 

C. Where settling occurs before Project correction period elapses, remove finished 

surfacing, backfill with additional soil material, compact, and reconstruct surfacing. 

3.20 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, 

trash, and debris, and legally dispose of them off Owner's property. 

END OF SECTION 312000 
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SECTION 312319 - DEWATERING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes construction dewatering. 

B. Related Requirements: 

1. Section 312000 "Earth Moving" for excavating, backfilling, site grading, and 

controlling surface-water runoff and ponding. 

1.03 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1. Verify availability of Installer's personnel, equipment, and facilities needed to 

make progress and avoid delays. 

2. Review condition of site to be dewatered including coordination with temporary 

erosion-control measures and temporary controls and protections. 

3. Review geotechnical report. 

4. Review proposed site clearing and excavations. 

5. Review existing utilities and subsurface conditions. 

6. Review observation and monitoring of dewatering system. 

1.04 ACTION SUBMITTALS 

A. Shop Drawings: For dewatering system, prepared by or under the supervision of a 

qualified professional engineer. 

1. Include plans, elevations, sections, and details. 

2. Show arrangement, locations, and details of wells and well points; locations of 

risers, headers, filters, pumps, power units, and discharge lines; and means of 

discharge, control of sediment, and disposal of water. 

3. Include layouts of piezometers and flow-measuring devices for monitoring 

performance of dewatering system. 

4. Include written plan for dewatering operations including sequence of well and 

well-point placement coordinated with excavation shoring and bracings and 

control procedures to be adopted if dewatering problems arise. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, land surveyor, and professional engineer. 

B. Field quality-control reports. 
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C. Existing Conditions: Using photographs, show existing conditions of adjacent 

construction and site improvements that might be misconstrued as damage caused by 

dewatering operations. Submit before Work begins. 

1.06 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer that has specialized in design of 

dewatering systems and dewatering work. 

1.07 FIELD CONDITIONS 

A. Project-Site Information: A geotechnical report has been prepared for this Project and is 

available for information only. The opinions expressed in this report are those of a 

geotechnical engineer and represent interpretations of subsoil conditions, tests, and 

results of analyses conducted by a geotechnical engineer. Owner is not responsible for 

interpretations or conclusions drawn from this data. 

1. Make additional test borings and conduct other exploratory operations necessary 

for dewatering according to the performance requirements. 

2. The geotechnical report is available from the Owner. 

B. Survey Work: Engage a qualified land surveyor to survey adjacent existing buildings, 

structures, and site improvements; establish exact elevations at fixed points to act as 

benchmarks. Clearly identify benchmarks and record existing elevations. 

PART 2 - PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS 

A. Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain 

dewatering system of sufficient scope, size, and capacity to control hydrostatic 

pressures and to lower, control, remove, and dispose of ground water and permit 

excavation and construction to proceed on dry, stable subgrades. 

1. Design dewatering system, including comprehensive engineering analysis by a 

qualified professional engineer. 

2. Continuously monitor and maintain dewatering operations to ensure erosion 

control, stability of excavations and constructed slopes, prevention of flooding in 

excavation, and prevention of damage to subgrades and permanent structures. 

3. Prevent surface water from entering excavations by grading, dikes, or other 

means. 

4. Accomplish dewatering without damaging existing buildings, structures, and site 

improvements adjacent to excavation. 

5. Remove dewatering system when no longer required for construction. 

B. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning dewatering. Comply with water- and debris-disposal regulations of 

authorities having jurisdiction. 
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PART 3 - EXECUTION 

3.01 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage 

caused by settlement, lateral movement, undermining, washout, and other hazards 

created by dewatering operations. 

1. Prevent surface water and subsurface or ground water from entering excavations, 

from ponding on prepared subgrades, and from flooding site or surrounding area. 

2. Protect subgrades and foundation soils from softening and damage by rain or 

water accumulation. 

B. Install dewatering system to ensure minimum interference with roads, streets, walks, 

and other adjacent occupied and used facilities.  Do not close or obstruct streets, walks, 

or other adjacent occupied or used facilities without permission from Owner and 

authorities having jurisdiction. Provide alternate routes around closed or obstructed 

traffic ways if required by authorities having jurisdiction. 

C. Provide temporary grading to facilitate dewatering and control of surface water. 

D. Protect and maintain temporary erosion and sedimentation controls, which are specified 

in Section 311000 "Site Clearing," during dewatering operations. 

3.02 INSTALLATION 

A. Install dewatering system utilizing wells, well points, or similar methods complete with 

pump equipment, standby power and pumps, filter material gradation, valves, 

appurtenances, water disposal, and surface-water controls. 

1. Space well points or wells at intervals required to provide sufficient dewatering. 

2. Use filters or other means to prevent pumping of fine sands or silts from the 

subsurface. 

B. Place dewatering system into operation to lower water to specified levels before 

excavating below ground-water level. 

C. Provide sumps, sedimentation tanks, and other flow-control devices as required by 

authorities having jurisdiction. 

D. Provide standby equipment on-site, installed and available for immediate operation, to 

maintain dewatering on continuous basis if any part of system becomes inadequate or 

fails. 

3.03 OPERATION 

A. Operate system continuously until drains, sewers, and structures have been constructed 

and fill materials have been placed or until dewatering is no longer required. 
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B. Operate system to lower and control ground water to permit excavation, construction of 

structures, and placement of fill materials on dry subgrades. Drain water-bearing strata 

above and below bottom of foundations, drains, sewers, and other excavations. 

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, 

subgrade softening, and slope instability. 

2. Reduce hydrostatic head in water-bearing strata below subgrade elevations of 

foundations, drains, sewers, and other excavations. 

3. Maintain piezometric water level a minimum of 24 inches below bottom of 

excavation. 

C. Dispose of water removed by dewatering in a manner that avoids endangering public 

health, property, and portions of work under construction or completed. Dispose of 

water and sediment in a manner that avoids inconvenience to others. 

D. Remove dewatering system from Project site on completion of dewatering. Plug or fill 

well holes with sand or cut off and cap wells a minimum of 36 inches below overlying 

construction. 

3.04 FIELD QUALITY CONTROL 

A. Observation Wells: Provide observation wells or piezometers, take measurements, and 

maintain at least the minimum number indicated; additional observation wells may be 

required by authorities having jurisdiction. 

1. Observe and record daily elevation of ground water and piezometric water levels 

in observation wells. 

2. Repair or replace, within 24 hours, observation wells that become inactive, 

damaged, or destroyed. In areas where observation wells are not functioning 

properly, suspend construction activities until reliable observations can be made. 

Add or remove water from observation-well risers to demonstrate that observation 

wells are functioning properly. 

3. Fill observation wells, remove piezometers, and fill holes when dewatering is 

completed. 

B. Survey-Work Benchmarks: Resurvey benchmarks regularly during dewatering and 

maintain an accurate log of surveyed elevations for comparison with original elevations. 

Promptly notify Architect if changes in elevations occur or if cracks, sags, or other 

damage is evident in adjacent construction. 

C. Provide continual observation to ensure that subsurface soils are not being removed by 

the dewatering operation. 

D. Prepare reports of observations. 

3.05 PROTECTION 

A. Protect and maintain dewatering system during dewatering operations. 

B. Promptly repair damages to adjacent facilities caused by dewatering. 
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END OF SECTION 312319 
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SECTION 313116 - TERMITE CONTROL 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section includes soil treatment around entire building, including existing and new 

construction. 

1.03 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.04 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 

components, and profiles for termite control products. 

2. Include the EPA-Registered Label for termiticide products. 

1.05 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Product Certificates: For each type of termite control product. 

C. Soil Treatment Application Report: After application of termiticide is completed, 

submit report for Owner's records and include the following: 

1. Date and time of application. 

2. Moisture content of soil before application. 

3. Termiticide brand name and manufacturer. 

4. Quantity of undiluted termiticide used. 

5. Dilutions, methods, volumes used, and rates of application. 

6. Areas of application. 

7. Water source for application. 

D. Sample Warranties: For special warranties. 

1.06 QUALITY ASSURANCE 

A. Installer Qualifications: A specialist who is licensed according to regulations of 

authorities having jurisdiction to apply termite control treatment and products in 

jurisdiction where Project is located and who employs workers trained and approved by 

manufacturer to install manufacturer's products, and who is accredited by manufacturer. 
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1.07 FIELD CONDITIONS 

A. Soil Treatment: 

1. Environmental Limitations: To ensure penetration, do not treat soil that is water 

saturated or frozen. Do not treat soil while precipitation is occurring. Comply with 

requirements of the EPA-Registered Label and requirements of authorities having 

jurisdiction. 

2. Related Work: Coordinate soil treatment application with excavating, filling, 

grading, and concreting operations. Treat soil under footings, grade beams, and 

ground-supported slabs before construction. 

1.08 WARRANTY 

A. Soil Treatment Special Warranty: Manufacturer's standard form, signed by Applicator 

and Contractor, certifying that termite control work consisting of applied soil 

termiticide treatment will prevent infestation of subterranean termites. If subterranean 

termite activity or damage is discovered during warranty period, re-treat soil and repair 

or replace damage caused by termite infestation. 

1. Warranty Period:  Five (5) years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.01 SOIL TREATMENT 

A. Termiticide: EPA-Registered termiticide acceptable to authorities having jurisdiction, in 

an aqueous solution formulated to prevent termite infestation. 

1. Products: Subject to compliance with requirements, provide one of the following: 

a. BASF Corporation; Termidor. 

b. Bayer Environmental Science; Premise 75. 

c. Cheminova Inc.; Cyren T.C. 

d. Ensystex, Inc; Prother WSP. 

2. Service Life of Treatment: Soil treatment termiticide that is effective for not less 

than five (5) years against infestation of subterranean termites. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine substrates, areas, and conditions, with Applicator present, for compliance with 

requirements for moisture content of soil per termiticide label, interfaces with 

earthwork, slab and foundation work, landscaping, utility installation, and other 

conditions affecting performance of termite control. 

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

3.02 PREPARATION 

A. General: Prepare work areas according to the requirements of authorities having 

jurisdiction and according to manufacturer's written instructions before beginning 



Sand Springs Fire Station #2 
1616.02 
September 21, 2017 313116 - 3 

application and installation of termite control treatment(s). Remove extraneous sources 

of wood cellulose and other edible materials, such as wood debris, tree stumps and 

roots, stakes, formwork, and construction waste wood from soil within and around 

foundations. 

B. Soil Treatment Preparation: Remove foreign matter and impermeable soil materials that 

could decrease treatment effectiveness on areas to be treated. Loosen, rake, and level 

soil to be treated, except previously compacted areas under slabs and footings. 

Termiticides may be applied before placing compacted fill under slabs if recommended 

in writing by termiticide manufacturer.  Fit filling hose connected to water source at the 

site with a backflow preventer, according to requirements of authorities having 

jurisdiction. 

3.03 APPLYING SOIL TREATMENT 

A. Application: Mix soil treatment termiticide solution to a uniform consistency. Distribute 

treatment uniformly. Apply treatment at the product's EPA-Registered Label volume 

and rate for maximum specified concentration of termiticide to the following so that a 

continuous horizontal and vertical termiticidal barrier or treated zone is established 

around and under building construction. 

1. Slabs-on-Grade and Basement Slabs: Underground-supported slab construction, 

including footings, building slabs, and attached slabs as an overall treatment. 

Treat soil materials before concrete footings and slabs are placed. 

2. Foundations: Soil adjacent to and along the entire inside perimeter of foundation 

walls; along both sides of interior partition walls; around plumbing pipes and 

electric conduit penetrating the slab; around interior column footers, piers, and 

chimney bases; and along the entire outside perimeter, from grade to bottom of 

footing. 

3. Masonry: Treat voids. 

4. Penetrations: At expansion joints, control joints, and areas where slabs and below-

grade walls will be penetrated. 

B. Post warning signs in areas of application. 

C. Reapply soil treatment solution to areas disturbed by subsequent excavation, grading, 

landscaping, or other construction activities following application. 

3.04 PROTECTION 

A. Avoid disturbance of treated soil after application. Keep off treated areas until 

completely dry. 

B. Protect termiticide solution dispersed in treated soils and fills from being diluted by 

exposure to water spillage or weather until ground-supported slabs are installed. Use 

waterproof barrier according to EPA-Registered Label instructions. 
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3.05 MAINTENANCE SERVICE 

A. Continuing Maintenance Proposal: Provide from termite-control-treatment 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. Include 

annual inspection for termite activity and effectiveness of termite treatment according to 

manufacturer's written instructions. 

END OF SECTION 313116 
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SECTION 321313 - CONCRETE PAVING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes concrete paving for the following: 

1. Driveways. 

2. Roadways. 

3. Parking lots. 

4. Curbs and gutters. 

5. Walks. 

B. Related Requirements: 

1. Section 033000 "Cast-in-Place Concrete" for general building applications of 

concrete. 

2. Section 321373 "Concrete Paving Joint Sealants" for joint sealants in expansion 

and contraction joints within concrete paving and in joints between concrete 

paving and asphalt paving or adjacent construction. 

3. Section 321723 "Pavement Markings." 

1.02 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. 

1.03 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. 

1.04 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.05 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. 

1.06 FIELD CONDITIONS 

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

other construction activities. 
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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. Cover steel reinforcement with water-soaked burlap, so steel temperature will not 

exceed ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. 

Keep subgrade moisture uniform without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.01 CONCRETE, GENERAL 

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

2.02 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.  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. 

2.03 STEEL REINFORCEMENT 

A. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, fabricated from 

steel wire into flat sheets. 

B. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet. 

C. Reinforcing Bars: ASTM A 615/A 615M, Grade 60; deformed. 



Sand Springs Fire Station #2 

1616.02 

September 21, 2017 321313 - 3 

D. Galvanized Reinforcing Bars: ASTM A 767/A 767M, Class II zinc coated, hot-dip 

galvanized after fabrication and bending; with ASTM A 615/A 615M, Grade 60 

deformed bars. 

E. Plain-Steel Wire: ASTM A 1064/A 1064M, as indicated on Drawings. 

F. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60 plain-steel bars; zinc coated 

(galvanized) after fabrication according to ASTM A 767/A 767M, Class I coating. Cut 

bars true to length with ends square and free of burrs. 

G. Tie Bars: ASTM A 615/A 615M, Grade 60; deformed. 

H. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 

fastening reinforcing bars, welded-wire reinforcement, and dowels in place. 

Manufacture bar supports according to CRSI's "Manual of Standard Practice" from steel 

wire, plastic, or precast concrete of greater compressive strength than concrete 

specified, and as follows: 

1. Equip wire bar supports with sand plates or horizontal runners where base 

material will not support chair legs. 

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-

coated wire bar supports. 

I. Epoxy Repair Coating: Liquid, two-part, epoxy repair coating, compatible with epoxy 

coating on reinforcement. 

J. Zinc Repair Material: ASTM A 780/A 780M. 

2.04 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, Type II, or 

Type III as indicated. 

B. Normal-Weight Aggregates: ASTM C 33/C 33M, [Class 4S] [Class 4M] [Class 1N], 

uniformly graded. Provide aggregates from a single source[ with documented service-

record data of at least 10 years' satisfactory service in similar paving applications and 

service conditions using similar aggregates and cementitious materials]. 

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: No permitted. 

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

A. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth made from jute or kenaf, 

weighing approximately 9 oz./sq. yd. dry. 

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

polyethylene sheet. 

C. Water: Potable. 

D. Evaporation Retarder: Waterborne, monomolecular, film forming, manufactured for 

application to fresh concrete. 

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

Class B, dissipating. 

2.06 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. Concrete Mixtures: Normal-weight concrete. 

1. Compressive Strength (28 Days): 3500 psi. 

2. Maximum W/C Ratio at Point of Placement: 0.45. 

3. Slump Limit: 3inches, plus or minus 1 inch. 

2.07 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.  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. 
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PART 3 - EXECUTION 

3.01 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. 

1. Completely proof-roll subbase in one direction and repeat in perpendicular 

direction. Limit vehicle speed to 3 mph. 

2. 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. 

3.02 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing 

concrete. 

3.03 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. 

3.04 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. 
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3.05 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.  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. 

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. 

3. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with 

keys unless otherwise indicated. Embed keys at least 1-1/2 inches into concrete. 

4. Doweled Joints: Install dowel bars and support assemblies at joints where 

indicated. Lubricate or coat with asphalt one-half of dowel length to prevent 

concrete bonding to one side of joint. 

C. Isolation Joints: Form isolation joints of preformed joint-filler strips abutting concrete 

curbs, catch basins, manholes, inlets, structures, other fixed objects, and where 

indicated. 

1. Locate expansion joints at intervals of 50 feet unless otherwise indicated. 

2. Extend joint fillers full width and depth of joint. 

3. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished 

surface if joint sealant is indicated. 

4. Place top of joint filler flush with finished concrete surface if joint sealant is not 

indicated. 

5. Furnish joint fillers in one-piece lengths. Where more than one length is required, 

lace or clip joint-filler sections together. 

6. During concrete placement, protect top edge of joint filler with metal, plastic, or 

other temporary preformed cap. Remove protective cap after concrete has been 

placed on both sides of joint. 

D. Contraction Joints: Form weakened-plane contraction joints, sectioning concrete into 

areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of 

the concrete thickness, as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and 

finishing each edge of joint with grooving tool to a 1/4-inch radius. Repeat 

grooving of contraction joints after applying surface finishes. Eliminate grooving-

tool marks on concrete surfaces. 

a. Tolerance: Ensure that grooved joints are within 3 inches either way from 

centers of dowels. 

2. Sawed Joints: Form contraction joints with power saws equipped with 

shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into 

concrete when cutting action will not tear, abrade, or otherwise damage surface 

and before developing random contraction cracks. 
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a. Tolerance: Ensure that sawed joints are within 3 inches either way from 

centers of dowels. 

3. Doweled Contraction Joints: Install dowel bars and support assemblies at joints 

where indicated. Lubricate or coat with asphalt one-half of dowel length to 

prevent concrete bonding to one side of joint. 

E. Edging: After initial floating, tool edges of paving, gutters, curbs, and joints in concrete 

with an edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface 

finishes. Eliminate edging-tool marks on concrete surfaces. 

3.06 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.  Consolidate concrete along face 

of forms and adjacent to transverse joints with an internal vibrator. Keep vibrator away 

from joint assemblies, reinforcement, or side forms. Use only square-faced shovels for 

hand spreading and consolidation. Consolidate with care to prevent dislocating 

reinforcement, dowels and joint devices. 

H. Screed 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. Curbs and Gutters: Use design mixture for automatic machine placement. Produce curbs 

and gutters to required cross section, lines, grades, finish, and jointing. 
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3.07 FLOAT FINISHING 

A. General: Do not add water to concrete surfaces during finishing operations. 

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. 

2. Medium-to-Coarse-Textured Broom Finish: Provide a coarse finish by striating 

float-finished concrete surface 1/16 to 1/8 inch deep with a stiff-bristled broom, 

perpendicular to line of traffic. 

3.08 CONCRETE PROTECTION AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or 

hot temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or 

windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during 

finishing operations. Apply according to manufacturer's written instructions after 

placing, screeding, and bull floating or darbying concrete but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from 

concrete surface. 

E. Curing Methods: Cure concrete by moisture curing, moisture-retaining-cover curing, 

curing compound or a combination of these as follows: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days 

with the following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated and kept continuously wet. Cover 

concrete surfaces and edges with 12-inch lap over adjacent absorptive 

covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-

retaining cover, placed in widest practicable width, with sides and ends lapped at 

least 12 inches, and sealed by waterproof tape or adhesive. Immediately repair 

any holes or tears occurring during installation or curing period, using cover 

material and waterproof tape. 

3. 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. 
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3.09 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. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge: 1/2 

inch per 12 inches of tie bar. 

5. Lateral Alignment and Spacing of Dowels: 1 inch. 

6. Vertical Alignment of Dowels: 1/4 inch. 

7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge: 

1/4 inch per 12 inches of dowel. 

8. Joint Spacing: 3 inches. 

9. Contraction Joint Depth: Plus 1/4 inch, no minus. 

10. Joint Width: Plus 1/8 inch, no minus. 

3.10 FIELD QUALITY CONTROL 

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

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.  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 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. 
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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. 

3.11 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. 

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 321373 - CONCRETE PAVING JOINT SEALANTS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Cold-applied joint sealants. 

2. Hot-applied joint sealants. 

3. Joint-sealant backer materials. 

4. Primers. 

B. Related Requirements: 

1. Section 079200 "Joint Sealants" for sealing nontraffic and traffic joints in 

locations not specified in this Section. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples for Verification: For each kind and color of joint sealant required, provide 

Samples with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long 

strips of material matching the appearance of exposed surfaces adjacent to joint 

sealants. 

C. Paving-Joint-Sealant Schedule: Include the following information: 

1. Joint-sealant application, joint location, and designation. 

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

4. Joint-sealant color. 

1.03 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are 

trained and approved by manufacturer. 

1.04 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted 

by joint-sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been 

removed from joint substrates. 
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PART 2 - PRODUCTS 

2.01 MATERIALS, GENERAL 

A. Compatibility: Provide joint sealants, backing materials, and other related materials that 

are compatible with one another and with joint substrates under conditions of service 

and application, as demonstrated by joint-sealant manufacturer, based on testing and 

field experience. 

2.02 COLD-APPLIED JOINT SEALANTS 

A. Multicomponent, Pourable, Urethane, Elastomeric Joint Sealant: ASTM C 920, 

Type M, Grade P, Class 25, for Use T. 

1. Products: Subject to compliance with requirements, products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. BASF Building Systems; Sonolastic SL 2. 

b. Pecora Corporation; Urexpan NR-200. 

2.03 HOT-APPLIED JOINT SEALANTS 

A. Hot-Applied, Single-Component Joint Sealant: ASTM D 6690, Type I, II, or III. 

1. Products: Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 

a. W.R. Meadows, Inc.; Sealtight Hi-Spec or Sealtight 3405. 

b. Right Pointe; D-3405 Hot Applied Sealant 

2.04 JOINT-SEALANT BACKER MATERIALS 

A. Joint-Sealant Backer Materials: Nonstaining; compatible with joint substrates, sealants, 

primers, and other joint fillers; and approved for applications indicated by joint-sealant 

manufacturer, based on field experience and laboratory testing. 

B. Round Backer Rods for Cold-Applied Joint Sealants: ASTM D 5249, Type 3, of 

diameter and density required to control joint-sealant depth and prevent bottom-side 

adhesion of sealant. 

2.05 PRIMERS 

A. Primers: Product recommended by joint-sealant manufacturer where required for 

adhesion of sealant to joint substrates indicated. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Examine joints to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions 

affecting joint-sealant performance. 

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

A. Surface Cleaning of Joints: Before installing joint sealants, clean out joints immediately 

to comply with joint-sealant manufacturer's written instructions.  Remove all foreign 

material from joint substrates that could interfere with adhesion of joint sealant, 

including dust, old joint sealants, oil, grease, waterproofing, water repellents, water, 

surface dirt, and frost. 

B. Joint Priming: Prime joint substrates where indicated or where recommended in writing 

by joint-sealant manufacturer, based on preconstruction joint-sealant-substrate tests or 

prior experience. Apply primer to comply with joint-sealant manufacturer's written 

instructions. Confine primers to areas of joint-sealant bond; do not allow spillage or 

migration onto adjoining surfaces. 

3.03 INSTALLATION OF JOINT SEALANTS 

A. Comply with joint-sealant manufacturer's written installation instructions for products 

and applications indicated unless more stringent requirements apply. 

B. Joint-Sealant Installation Standard: Comply with recommendations in ASTM C 1193 

for use of joint sealants as applicable to materials, applications, and conditions. 

C. Install joint-sealant backings to support joint sealants during application and at position 

required to produce cross-sectional shapes and depths of installed sealants relative to 

joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of joint-sealant backings. 

2. Do not stretch, twist, puncture, or tear joint-sealant backings. 

3. Remove absorbent joint-sealant backings that have become wet before sealant 

application and replace them with dry materials. 

D. Install joint sealants immediately following backing installation, using proven 

techniques that comply with the following: 

1. Place joint sealants so they fully contact joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 

E. Tooling of Nonsag Joint Sealants: Immediately after joint-sealant application and before 

skinning or curing begins, tool sealants according to the following requirements to form 

smooth, uniform beads of configuration indicated; to eliminate air pockets; and to 

ensure contact and adhesion of sealant with sides of joint: 

1. Remove excess joint sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by joint-sealant manufacturer and 

that do not discolor sealants or adjacent surfaces. 

F. Provide joint configuration to comply with joint-sealant manufacturer's written 

instructions unless otherwise indicated. 
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3.04 CLEANING AND PROTECTION 

A. Clean off excess joint sealant as the Work progresses, by methods and with cleaning 

materials approved in writing by joint-sealant manufacturers. 

B. Protect joint sealants, during and after curing period, from contact with contaminating 

substances and from damage resulting from construction operations or other causes so 

sealants are without deterioration or damage at time of Substantial Completion. If, 

despite such protection, damage or deterioration occurs, cut out and remove damaged or 

deteriorated joint sealants immediately and replace with joint sealant so installations in 

repaired areas are indistinguishable from the original work. 

3.05 PAVING-JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application: Joints within concrete paving. 

1. Joint Location: 

a. Expansion and isolation joints in concrete paving. 

b. Contraction joints in concrete paving. 

c. Other joints as indicated. 

2. Joint Sealant: Multicomponent, pourable, urethane, elastomeric joint sealant. 

3. Joint-Sealant Color: As selected by Architects from manufacturer's full range. 

B. Joint-Sealant Application: Joints within concrete paving and between concrete and 

asphalt paving. 

1. Joint Location: 

a. Joints between concrete and asphalt paving. 

b. Joints between concrete curbs and asphalt paving. 

c. Other joints as indicated. 

2. Joint Sealant: Hot-applied, single-component joint sealant. 

3. Joint-Sealant Color: As selected by Architect from manufacturer's full range. 

END OF SECTION 321373 
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SECTION 321723 - PAVEMENT MARKINGS 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section includes painted markings applied to asphalt and concrete pavement. 

1.02 ACTION SUBMITTALS 

A. Product Data: For each type of product.  Include technical data and tested physical and 

performance properties. 

B. Shop Drawings: For pavement markings.  Indicate pavement markings, colors, lane 

separations, defined parking spaces, and dimensions to adjacent work. 

1.03 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with materials, workmanship, and other applicable 

requirements of Oklahoma or local DOT for pavement-marking work.  Measurement 

and payment provisions and safety program submittals included in standard 

specifications do not apply to this Section. 

1.04 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, 55 

deg F for water-based materials, and not exceeding 95 deg F. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

1. Benjamin Moore & Co. 

2. Duron, Inc. 

3. PPG Architectural Finishes, Inc. 

4. Pratt & Lambert. 

5. Sherwin-Williams Company (The). 

2.02 PAVEMENT-MARKING PAINT 

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

1. Color: White. 

B. Pavement-Marking Paint: MPI #97, latex traffic-marking paint. 

1. Color: White. 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify that pavement is dry and in suitable condition to begin pavement marking 

according to manufacturer's written instructions. 

B. Proceed with pavement marking only after unsatisfactory conditions have been 

corrected. 

3.02 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been 

verified with Architect. 

B. Allow paving to age for a minimum of 30 days before starting pavement marking. 

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

D. 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. 

3.03 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 329223 - SODDING 

PART 1 - GENERAL 

1.01 SUMMARY 

A. Section Includes: 

1. Preparation of planting surface. 

2. Fertilizing. 

3. Sod installation. 

4. Maintenance service. 

B. Related Sections: 

1. Section 012200 "Unit Prices" for description of Work in this Section affected by 

unit prices. 

2. Section 312216 “Fine Grading” for preparation of subsoil and placement of 

topsoil in preparation for the work of this Section. 

1.02 REFERENCES 

A. Standardized Plant Names, 1942 Edition, American Joint Committee on Horticulture 

Nomenclature. 

B. ASPA (American Sod Producers Association) - Guideline Specifications to Sodding. 

C. FSO-F-241 - Fertilizers, Mixed, Commercial. 

1.03 DEFINITIONS 

A. Weeds:  Includes Dandelion, Jimsonweed, Quackgrass, Horsetail, Morning Glory, Rush 

Grass, Mustard, Lambsquarter, Chickweed, Cress, Crabgrass, Canadian Thistle, 

Nutgrass, Poison Oak, Blackberry, Tansy Ragwort, Bermuda Grass, Johnson Grass, 

Poison Ivy, Nut Sedge, Nimble Will, Bindweed, Bent Grass, Wild Garlic, Perennial 

Sorrel and Brome Grass. 

1.04 QUALITY ASSURANCE 

A. Sod Producer:  Company specializing in sod production and harvesting with a minimum 

of 5 years experience. 

B. Sod:  Root development that will support its own weight, without tearing, when 

suspended vertically by holding the upper two corners. 

C. Submit sod certification for grass species and location of sod source. 

1.05 REGULATORY REQUIREMENTS 

A. Comply with regulatory agencies for fertilizer and herbicide composition. 

1.06 TESTS 
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A. Provide soils tests and recommendations for areas to be sodded.  Obtain from approved 

testing agency.  Such tests shall be a composite of random samples.  Test  areas 

exhibiting different soil types separately.  Provide separate tests for each 10,000 sq. ft. 

of sodded area. 

 

1.07 MAINTENANCE DATA 

A. Submit recommended maintenance procedures to be followed by Owner. 

B. Include maintenance instructions, cutting method and maximum grass height; types, 

application frequency, and recommended coverage of fertilizer. 

1.08 DELIVERY, STORAGE, AND HANDLING 

A. Deliver sod on pallets.  Protect exposed roots from dehydration. 

B. Do not deliver more sod than can be laid within 24 hours. 

1.09 COORDINATION 

A. Coordinate the work of this Section with installation of underground sprinkler system 

and plant material as applicable. 

1.10 MAINTENANCE SERVICE 

A. Maintain sodded areas immediately after placement until grass is well established, has 

achieved complete coverage, and exhibits a vigorous growing condition or until Date of 

Substantial completion whichever is longer.  Maintenance period shall include 

minimum of two mowings. 

PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Sod: Cultivated grass sod; U-3 Bermuda; with strong fibrous root system, free of stones, 

burned or bare spots, and weeds. 

B. Fertilizer:  Type recommended for grass of proportions necessary to eliminate any 

deficiencies of topsoil as indicated in soils test or otherwise approved. 

C. Soil Amendments:  Lime, sulphur, or other material recommended by soil test. 

D. Water:  Clean, fresh, and free of substances or matter which could inhibit vigorous 

growth of grass. 

2.02 HARVESTING 

A. Machine cut sod and load on pallets in accordance with ASPA guidelines. 
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B. Cut sod with minimum 1/2 inch and maximum one inch topsoil base. 

PART 3 - EXECUTION 

3.01 INSPECTION 

A. Verify that prepared soil base is ready to receive the work of this Section. 

B. Beginning of installation means acceptance of existing site conditions. 

3.02 PREPARATION   

A. Finish grade areas to be sodded so that the surface is smooth and is approximately 1 

inch below adjoining sidewalks and other paved surfaces. 

B. Remove all weeds and grasses from areas to be sodded. 

C. Planting surface shall be made friable by approved method of scarification.  Prepared 

surface shall be floated smooth and free of bumps and depressions.  Remove stones and 

foreign matter over 2 inches in diameter from top 2 inches of sod bed.  Plant 

immediately thereafter, provided the bed has remained in a friable condition and has not 

become muddy or hard.  If it has become hard, till to a friable condition again. 

D. Apply fertilizer per soil tests recommendation.  Apply fertilizer prior to installation of 

sod.  

E. Apply fertilizer no more than 48 hours before laying sod. 

F. Lightly water to aid the dissipation of fertilizer. 

G. Prior to laying sod, incorporate soil amendments such as lime and sulphur at rates 

recommended by soils tests to a 4 inch depth. 

3.03 LAYING SOD 

A. Moisten prepared surface immediately prior to laying sod. 

B. Remove plastic netting from sod. 

C. Lay sod immediately on delivery to site within 24 hours after harvesting to prevent 

deterioration. 

D. Lay sod tight with no open joints visible and no overlapping; stagger end joints 12 

inches minimum.  Do not stretch or overlap sod pieces. 

E. Finished sodding to be smooth and free of bumps and depression.  Surface to be flush 

with adjoining grass areas if any.  Place top elevation of sod approximately 1/2 inch 

below adjoining edging, paving and curbs.  Grade planting surface as necessary to 

accomplish above. 
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F. On slopes 4 inches per foot and steeper, lay sod perpendicular to slope and secure every 

row with wooden pegs at maximum 2 feet on center.  Drive pegs flush with soil portion 

of sod.  

G. Water sodded areas deeply immediately after installation. 

H. After sod and soil have dried sufficiently, roll sodded areas to insure good bond 

between sod and soil and to remove minor depressions and irregularities. 

3.04 WARRANTY 

A. Sodded areas to be vigorously growing at time of final acceptance or if installation 

occurs during dormancy warranty to extend through first month of following growing 

season. At conclusion of initial warranty period replace dead or unhealthy sod. 

3.05 MAINTENANCE 

A. Mow grass at regular intervals to maintain at a maximum height of 2-1/2 inches for 

Bermuda grass.  Do not cut more than 1/3 of grass blade at any one mowing. 

B. Neatly trim edges and hand clip where necessary. 

C. Immediately remove clippings after mowing and trimming. 

D. Water sufficiently to insure establishment and maintain vigorous appearance.  

E. Roll and/or topdress surface as needed to remove minor depressions or irregularities. 

F. Control growth of weeds.  Apply herbicides in accordance with manufacturer's 

instructions.  Remedy damage resulting from improper use of herbicides. 

G. Immediately replace sod in areas which show deterioration or bare spots.  Any areas 

that have had topsoil washed away shall be filled to match specified grade with topsoil 

before resodding. 

H. Protect sodded areas with warning signs during maintenance period. 

I. Apply approved fertilizer at rate to provide 1-1/2 pounds of actual Nitrogen per 1000 

square feet every 25 days during growing season. 

J. For the purpose of establishing an acceptable standard, no bare areas will be permitted. 

END OF SECTION 329223 
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SECTION 334100 - STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.02 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 

2. Cleanouts. 

3. Pipe outlets. 

1.03 DEFINITIONS 

A. FRP: Fiberglass-reinforced plastic. 

1.04 ACTION SUBMITTALS 

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

1.05 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Show pipe sizes, locations, and elevations. Show other piping 

in same trench and clearances from storm drainage system piping. Indicate interface and 

spatial relationship between manholes, piping, and proximate structures. 

B. Profile Drawings: Show system piping in elevation. Draw profiles at horizontal scale of 

not less than 1 inch equals 50 feet and vertical scale of not less than 1 inch equals 5 feet. 

Indicate manholes and piping. Show types, sizes, materials, and elevations of other 

utilities crossing system piping. 

C. Product Certificates: For each type of cast-iron soil pipe and fitting, from manufacturer. 

D. Field quality-control reports. 

1.06 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic manholes, pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle manholes according to manufacturer's written rigging instructions. 

D. Handle catch basins and stormwater inlets according to manufacturer's written rigging 

instructions. 
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1.07 PROJECT CONDITIONS 

A. Interruption of Existing Storm Drainage Service: Do not interrupt service to facilities 

occupied by Owner or others unless permitted under the following conditions and then 

only after arranging to provide temporary service according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of 

service. 

2. Do not proceed with interruption of service without Owner's written permission. 

PART 2 - PRODUCTS 

2.01 PE PIPE AND FITTINGS 

A. Corrugated PE Drainage Pipe and Fittings NPS 3 to NPS 10: AASHTO M 252M, 

Type S, with smooth waterway for coupling joints. 

1. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 

gasket material that mates with tube and fittings. 

2. Soiltight Couplings: AASHTO M 252M, corrugated, matching tube and fittings. 

B. Corrugated PE Pipe and Fittings NPS 12 to NPS 60: AASHTO M 294M, Type S, with 

smooth waterway for coupling joints. 

1. Silttight Couplings: PE sleeve with ASTM D 1056, Type 2, Class A, Grade 2 

gasket material that mates with pipe and fittings. 

2. Soiltight Couplings: AASHTO M 294M, corrugated, matching pipe and fittings. 

2.02 CLEANOUTS 

A. Cast-Iron Cleanouts: 

1. Description: ASME A112.36.2M, round, gray-iron housing with clamping device 

and round, secured, scoriated, gray-iron cover. Include gray-iron ferrule with 

inside calk or spigot connection and countersunk, tapered-thread, brass closure 

plug. 

2. Top-Loading Classification(s):  Light Duty, Medium Duty, Heavy Duty, and 

Extra-Heavy Duty. 

3. Sewer Pipe Fitting and Riser to Cleanout: ASTM A 74, Service class, cast-iron 

soil pipe and fittings. 

B. Plastic Cleanouts: 

1. Description: PVC body with PVC threaded plug. Include PVC sewer pipe fitting 

and riser to cleanout of same material as sewer piping. 

PART 3 - EXECUTION 

3.01 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Section 312000 "Earth Moving." 
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3.02 PIPING INSTALLATION 

A. General Locations and Arrangements: Drawing plans and details indicate general 

location and arrangement of underground storm drainage piping. Location and 

arrangement of piping layout take into account design considerations. Install piping as 

indicated, to extent practical. Where specific installation is not indicated, follow piping 

manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with 

unbroken continuity of invert. Place bell ends of piping facing upstream. Install gaskets, 

seals, sleeves, and couplings according to manufacturer's written instructions for use of 

lubricants, cements, and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated. Use fittings for 

branch connections unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials 

of pipes and fittings are connected. Reducing size of piping in direction of flow is 

prohibited. 

E. When installing pipe under streets or other obstructions that cannot be disturbed, use 

pipe-jacking process of microtunneling. 

F. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping pitched down in direction of flow. 

2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes 

in direction. Use corrosion-resistant rods, pipe or fitting manufacturer's 

proprietary restraint system, or cast-in-place concrete supports or anchors. 

3. Install piping with 36-inch minimum cover. 

4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil 

Pipe and Fittings Handbook." 

5. Install hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron 

Soil Pipe and Fittings Handbook." 

6. Install ductile-iron piping and special fittings according to AWWA C600 or 

AWWA M41. 

7. Install corrugated steel piping according to ASTM A 798/A 798M. 

8. Install corrugated aluminum piping according to ASTM B 788/B 788M. 

9. Install ABS sewer piping according to ASTM D 2321 and ASTM F 1668. 

10. Install PE corrugated sewer piping according to ASTM D 2321. 

11. Install PVC cellular-core piping according to ASTM D 2321 and ASTM F 1668. 

12. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668. 

13. Install PVC profile gravity sewer piping according to ASTM D 2321 and 

ASTM F 1668. 

14. Install PVC water-service piping according to ASTM D 2321 and ASTM F 1668. 

15. Install fiberglass sewer piping according to ASTM D 3839 and ASTM F 1668. 

16. Install nonreinforced-concrete sewer piping according to ASTM C 1479 and 

ACPA's "Concrete Pipe Installation Manual." 
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17. Install reinforced-concrete sewer piping according to ASTM C 1479 and ACPA's 

"Concrete Pipe Installation Manual." 

3.03 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure drainage piping according to the following: 

1. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to 

CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for compression joints. 

2. Join hub-and-spigot, cast-iron soil piping with calked joints according to CISPI's 

"Cast Iron Soil Pipe and Fittings Handbook" for lead and oakum calked joints. 

3. Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron 

Soil Pipe and Fittings Handbook" for hubless-coupling joints. 

4. Join ductile-iron culvert piping according to AWWA C600 for push-on joints. 

5. Join ductile-iron piping and special fittings according to AWWA C600 or 

AWWA M41. 

6. Join corrugated steel sewer piping according to ASTM A 798/A 798M. 

7. Join corrugated aluminum sewer piping according to ASTM B 788/B 788M. 

8. Join ABS sewer piping according to ASTM D 2321 and ASTM D 2751 for 

elastomeric-seal joints. 

9. Join corrugated PE piping according to ASTM D 3212 for push-on joints. 

10. Join PVC cellular-core piping according to ASTM D 2321 and ASTM F 891 for 

solvent-cemented joints. 

11. Join PVC corrugated sewer piping according to ASTM D 2321 for elastomeric-

seal joints. 

12. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for 

elastomeric-seal joints or ASTM D 3034 for elastomeric-gasketed joints. 

13. Join PVC profile gravity sewer piping according to ASTM D 2321 for 

elastomeric-seal joints or ASTM F 794 for gasketed joints. 

14. Join fiberglass sewer piping according to ASTM D 3839 for elastomeric-seal 

joints. 

15. Join nonreinforced-concrete sewer piping according to ASTM C 14 and ACPA's 

"Concrete Pipe Installation Manual" for rubber-gasketed joints. 

16. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe 

Installation Manual" for rubber-gasketed joints. 

17. Join dissimilar pipe materials with nonpressure-type flexible couplings 

3.04 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade. Use cast-

iron soil pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for 

riser extensions to cleanouts. Install piping so cleanouts open in direction of flow in 

sewer pipe. 

1. Use Light-Duty, top-loading classification cleanouts in earth or unpaved foot-

traffic areas. 

2. Use Medium-Duty, top-loading classification cleanouts in paved foot-traffic 

areas. 

3. Use Heavy-Duty, top-loading classification cleanouts in vehicle-traffic service 

areas. 
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4. Use Extra-Heavy-Duty, top-loading classification cleanouts in roads. 

B. Set cleanout frames and covers in earth in cast-in-place concrete block, 18 by 18 by 12 

inches deep. Set with tops 1 inch above surrounding earth grade. 

C. Set cleanout frames and covers in concrete pavement and roads with tops flush with 

pavement surface. 

3.05 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains 

specified in Division 22 Sections. 

B. Make connections to existing piping and underground manholes. 

1. Use commercially manufactured wye fittings for piping branch connections. 

Remove section of existing pipe; install wye fitting into existing piping; and 

encase entire wye fitting, plus 6-inch overlap, with not less than 6 inches of 

concrete with 28-day compressive strength of 3000 psi. 

2. Make branch connections from side into existing piping, NPS 4 to NPS 20. 

Remove section of existing pipe, install wye fitting into existing piping, and 

encase entire wye with not less than 6 inches of concrete with 28-day compressive 

strength of 3000 psi. 

3. Make branch connections from side into existing piping, NPS 21 or larger, or to 

underground manholes and structures by cutting into existing unit and creating an 

opening large enough to allow 3 inches of concrete to be packed around entering 

connection. Cut end of connection pipe passing through pipe or structure wall to 

conform to shape of and be flush with inside wall unless otherwise indicated. On 

outside of pipe, manhole, or structure wall, encase entering connection in 6 inches 

of concrete for minimum length of 12 inches to provide additional support of 

collar from connection to undisturbed ground. 

a. Use concrete that will attain a minimum 28-day compressive strength of 

3000 psi unless otherwise indicated. 

b. Use epoxy-bonding compound as interface between new and existing 

concrete and piping materials. 

4. Protect existing piping, manholes, and structures to prevent concrete or debris 

from entering while making tap connections. Remove debris or other extraneous 

material that may accumulate. 

C. Connect to sediment interceptors specified in Division 22. 

D. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least 

equal to piping rating may be used in applications below unless otherwise indicated. 

1. Use nonpressure-type flexible couplings where required to join gravity-flow, 

nonpressure sewer piping unless otherwise indicated. 

a. Shielded flexible couplings for same or minor difference OD pipes. 

b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with 

different OD. 
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c. Ring-type flexible couplings for piping of different sizes where annular 

space between smaller piping's OD and larger piping's ID permits 

installation. 

2. Use pressure-type pipe couplings for force-main joints. 

3.06 IDENTIFICATION 

A. Materials and their installation are specified in Section 312000 "Earth Moving." 

Arrange for installation of green warning tape directly over piping and at outside edge 

of underground structures. 

1. Use warning tape or detectable warning tape over ferrous piping. 

2. Use detectable warning tape over nonferrous piping and over edges of 

underground structures. 

3.07 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has 

occurred. Inspect after approximately 24 inches of backfill is in place, and again at 

completion of Project. 

1. Submit separate reports for each system inspection. 

2. Defects requiring correction include the following: 

a. Alignment: Less than full diameter of inside of pipe is visible between 

structures. 

b. Deflection: Flexible piping with deflection that prevents passage of ball or 

cylinder of size not less than 92.5 percent of piping diameter. 

c. Damage: Crushed, broken, cracked, or otherwise damaged piping. 

d. Infiltration: Water leakage into piping. 

e. Exfiltration: Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects 

are within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, 

or repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 

2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 

3. Schedule tests and inspections by authorities having jurisdiction with at least 24 

hours' advance notice. 

4. Submit separate report for each test. 

5. Gravity-Flow Storm Drainage Piping: Test according to requirements of 

authorities having jurisdiction, UNI-B-6, and the following: 

a. Exception: Piping with soiltight joints unless required by authorities having 

jurisdiction. 

b. Option: Test plastic piping according to ASTM F 1417. 

c. Option: Test concrete piping according to ASTM C 924. 



Sand Springs Fire Station #2 

1616.02 

September 21, 2017 334100 - 7 

6. Force-Main Storm Drainage Piping: Perform hydrostatic test after thrust blocks, 

supports, and anchors have hardened. Test at pressure not less than 1-1/2 times 

the maximum system operating pressure, but not less than 150 psig. 

a. Ductile-Iron Piping: Test according to AWWA C600, "Hydraulic Testing" 

Section. 

b. PVC Piping: Test according to AWWA M23, "Testing and Maintenance" 

Chapter. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 

allowances specified. 

3.08 CLEANING 

A. Clean interior of piping of dirt and superfluous materials. Flush with potable water. 

END OF SECTION 334100 
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SECTION 347113 – VEHICLE BARRIERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes Polyethylene plastic pipe sleeves for steel pipe bollards.  

1.2 SUBMITTALS 

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

B. Warranty:  Sample of special warranty. 

1.3 QUALITY ASSURANCE 

A. Examine products upon delivery.   Replace any damaged or defective items. 

1.4 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to replace 

bollard covers that fail in materials or workmanship within 6-years from the date of Substantial 
Completion.  

PART 2 - PRODUCTS 

2.1 BOLLARD COVERS 

A. Bollard Covers:  Type, diameter, and height for each bollard indicated. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 
a. Post Guard, by Encore Commercial Products (Contact: Customer Service 37525 

Interchange Dr. Farmington Hills, MI 48335 1-866- 737-8900; 248-354-4090; Fax: 

248-354-4095; website: www.postguard.com. Manufactured in the United States 
of America) 

b. Equivalent products meeting or exceeding the following specifications: 

B. Performance Requirements: 

1. High molecular weight material. Designed for optimum balance of density, molecular 
weight and molecular weight distribution demonstrating maximum property advantages 

for large products that require high impact resistance. 

2. Ultraviolet Protection Additive. Six (6) Year UV stabilizer package. Warranty 6 Years. 
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3. Thickness Nominal wall thickness will be 0.125 inch 

4. Abrasion Resistant 
5. Environmental Stress Cracks Resistant 

6. Reflective Tape: Each Post Guard has 2 strips of Reflective tape recessed on the 

7. part 5.875 inches apart 

8. Flexural Modulus: 200,000 psi 
9. Tensile Strength:  4,000psi. 

C. Materials: 

1. HDPE and LDPE Polyethylene 
2. Size to fit bollard, approximately 7” Diameter x 60” Long, field verify. 

3. Standard colors: As selected by Architect from Manufacture’s full range of available 

colors. 
4. Tape colors:  As selected by Architect from full range of manufacturer’s standard colors. 

5. Contractor shall be responsible for giving accurate dimensions to Manufacturer at the 

time of ordering or may cut the length of the cover to fit at the job site. Sleeve height will 

be from the top of the surrounding pavement to the top of the exposed pipe. 

2.2 DELIVERY AND STORAGE 

A. Deliver materials in manufactuer’s original, unopened, undamaged containers with 

identification labels intact. 

B. Store materials to product from damage. Replace any damaged or defective items prior to 

installation. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Follow manufacturer’s written instructions for installation. 

B. Verify that the steel pipe cores are set true, correctly aligned, and well anchored in below grade 

concrete enasement. 

C. Fill cores with concrete and strike level across the top of the pipe. 

D. Touch up any damaged areas of the steel pipe bollard with galvanized repair paint. 

E. Install foam strips (provided by manufacturer) over bollard.  Slide the Post Guard over the 
bollard and ensure a tight fit. 

F. Set bottom edge flush with concrete paving.  Scribe and trim as required. 

G. Wipe bollard cover clean.   

END OF SECTION 104416 


