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SECTION 024850 – GRADING AND SEEDING 

 

PART 1 – GENERAL 

 

1.01 DESCRIPTION 

 

A. The work in this section includes, but is not limited to: 

 

1. Stripping and stockpiling topsoil. 

2. Placing existing and new topsoil. 

3. Seeding and fertilizing. 

4. Maintaining seeded areas until acceptance. 

  

B. Related work specified elsewhere 

 

1. Contractor is responsible to review Contract Documents to coordinate the work 

for this section with the requirements of all associated sections. 

 

C. Restore unpaved surfaces to a condition similar to or better than that prior to construction 

activities. 

 

D. Reference to PennDOT Specifications shall mean the latest revision of the publication. 

 

1.02 DELIVERY, STORAGE AND HANDLING 

 

A. Deliver grass seed in original containers showing analysis of seed mixture, percentage of 

pure seed, year of production, net weight, date of packaging.  Damaged or open packages 

are not acceptable. 

 

B. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of 

manufacturer.  Damaged or open packages are not acceptable. 

 

1.03 EXISTING CONDITIONS 

 

 A. Beginning work means acceptance of existing conditions. 

 

PART 2 – PRODUCTS 

 

2.01 SOIL SUPPLEMENTS 

 

A. Pulverized Agricultural Limestone 

 

1. Pulverized Agricultural Limestone shall be supplied in accordance with 

PennDOT Specifications Publication No. 408, Section 804.2(a).1. 
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 B. Fertilizer 

 

1. Fertilizer shall be supplied in accordance with PennDOT Specifications 

Publication No. 408, Sections 804.2(a).2 and 804.2(a).3. 

 

 C. A shop drawing shall be submitted for each supplement used. 

 

2.02 SEED 

 

A. Seed shall be supplied in accordance with Section 804.2.(b) PennDOT Specifications 

Publication No. 408.  

 

B. A shop drawing shall be submitted for each seed used. 

 

C. Seed formulas, rates, seeding dates and seeding locations shall be as set forth in Table 1. 

 

2.03 HERBICIDES 

 

A. Herbicides shall be in accordance with Section 804.2.(d) of PennDOT Specifications 

Publication No. 408. 

 

B. A shop drawing shall be submitted for each herbicide used. 

 

2.04 EXISTING TOPSOIL 

 

A. Existing topsoil shall be stripped and stockpiled in accordance with Section 801 of 

PennDOT Specifications Publication No. 408, and in conformance with all rules and 

regulations at the local conservation district having jurisdiction. 

 

2.05 NEW TOPSOIL 

 

A. Having a pH of between 6.0 and 7.0; containing not less than 2% nor more than 10% 

organic matter as determined by AASHTO T194. 

 

B. New topsoil shall comply with Section 802.2 of PennDOT Specifications, Publication 

No. 408. 

 

C. Topsoil shall be provided from an approved outside source and shall be accompanied by 

a grading analysis report showing the minimum percent passing through the specified 

sieve screens and the minimum and maximum percent of sand, silt and clay material 

passing the No. 10 sieve.  

 

D. A shop drawing shall be submitted for new topsoil. 
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2.06 MULCHING MATERIALS 

 

A. Mulches for seeded materials shall be in accordance with Section 805.2(a).1 of PennDOT 

Specifications, Publication No. 408. 

 

B. Mulches for planting and other areas shall be in accordance with Section 805.2(a).2 of 

PennDOT Specifications, Publication No. 408. 

 

C. Mulch binders shall be in accordance with Section 805 of PennDOT Specifications, 

Publication No. 408. 

 

D. A shop drawing shall be submitted for each mulch used. 

 

2.07 SLOPE EROSION PROTECTION AND SWALE PROTECTION 

 

A. Protection Materials shall be in accordance with Section 806 of PennDOT Specifications, 

Publication No. 408. 

 

B. Type supplied, unless otherwise noted on the plans, shall be Geojute/Anti-wash as 

manufactured by Belton Industries of Atlanta, GA, or equal. 

 

C. Contractor shall submit a shop drawing for each type of Protection Material being used.  

Additionally, Contractor shall include all runoff calculations used to design the slope 

protection.  No slope protection shall be installed until Contractor receives acceptance 

from the Engineer in writing specifically identifying the area and material to be used. 

 

2.08 PLANTS, PLANTING, AND TRANSPLANTING 

 

A. Plants and plantings shall be in accordance with Section 808 of PennDOT Specifications, 

Publication No. 408, and the most current edition of the "American Standard for Nursery 

Stock". 

 

B. Species and size shall be the same as damaged or removed by the Contractor unless 

otherwise directed by the Owner in writing. 

 

C. Contractor shall submit a shop drawing for each type of plant or planting supplied.  Shop 

drawing should list age, size, species and nursery supplying planting, along with specific 

locations of planting.  No planting shall be ordered until Contractor receives acceptance 

from the Engineer in writing. 

 

D. Wetland plants shall be acclimated for growth in saturated soil conditions.  Plantings 

shall be purchased from a registered wetland nursery. 
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2.09 SELECTIVE TREE REMOVAL AND TRIMMING 

 

A. Stump or basal treatment herbicide shall be in accordance with Section 810.2 of 

PennDOT Specifications, Publication No. 408. 

 

B. Contractor shall not remove or trim any tree or bush unless directed by the Owner in 

writing. 

 

2.10 TEMPORARY PROTECTIVE FENCING 

 

A. Fencing shall conform to Section 811 of PennDOT Specifications, Publication No. 408. 

 

B. Fencing shall be placed as indicated or directed by the Engineer or Engineer's 

representative in the field. 

 

C. A shop drawing shall be submitted for all fencing used. 

 

2.11 GEOTEXTILES 

 

A. Geotextile material shall conform to Section 212 and Section 735 of PennDOT 

Specifications, Publication No. 408. 

 

B. A shop drawing shall be submitted for each geotextile fabric used. 

 

2.12 ROCK LINING 

 

A. Rock material shall conform to Section 850 of PennDOT Specifications, Publication No. 

408. 

 

B. All rock supplied shall be accompanied by a certification, from the supply quarry, as to 

the gradation and class of the rock supplied.  No rock shall be delivered to site until 

Contractor receives acceptance from the Engineer in writing. 

 

PART 3 – EXECUTION 

 

3.01 PREPARATION 

 

A. Protect existing underground improvements from damage. 

 

B. Remove foreign materials, plants, roots, stones, and debris from site.  Do not bury foreign 

material. 

 

C. Existing topsoil should be stripped and stockpiled. 
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3.02 TIME OF OPERATIONS 

 

 A. Spring Seeding: 

 

1. Preliminary operations for seed bed preparation may commence as soon after 

March 1 as ground conditions permit, but shall end by May 30. 

 

 B. Fall Seeding: 

 

1. Preliminary operations for seed bed preparation may commence after July 30, but 

shall end by October 1. 

 

 C. All Other Period 

 

1. If construction is completed at times of the year other than noted above, 

temporary cover work shall be performed to provide interim soil coverage.  The 

temporary cover work shall be followed by a second seeding in accordance with 

the attached Table 1 during the above noted time periods. 

 

3.03 PLACING OF SOIL SUPPLEMENTS 

 

A. Place soil supplements in accordance with Section 804 of PennDOT Specifications, 

Publication No. 408, and as follows: 

 

1. Uniformly apply supplements to the areas to be seeded, except areas to be seeded 

with Formula E, as identified in the attached Table 1. 

 

2. On topsoiled areas, blend the initial soil supplements into the soil at least 2" by 

disking or harrowing or by another acceptable method approved by the Engineer 

in writing.  The blending of the supplements may be performed during tillage 

operations. 

 

3. Prior to project completion, apply slow-release, nitrogen fertilizer to the surface 

of Formula B, D, L and W seeded areas. 

 

4. Apply soil supplements as follows: 

 

  Pulverized Agricultural Limestone @ 800 lbs/1,000 sy 

 

  10-20-20 Analysis Commercial Fertilizer @ 140 lbs/1,000 sy 

 

  38-0-0 Ureaform Fertilizer @ 50 lbs/1,000 sy 

    or 

  32-0-0 to 38-0-0 Sulta Coated @ 50to59lbs/1,000 sy 

 

  Urea Fertilizer (as per Mfg. or recommended) 
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  31-0-0 IBUDU Fertilizer @ 60 lbs/1,000 sy 

 

 

3.04 TILLAGE 

 

A. Perform tillage on topsoiled areas in accordance with Section 804 of PennDOT 

Specifications, Publication No. 408, and as follows: 

 

1. Correct surface irregularities by filling any depressions and leveling rough or 

uneven areas.  Remove all metal objects, stones larger than 2 inches and any 

other debris detrimental to restoration operations. 

 

2. Topsoil areas 3:1 and flatter thoroughly loosen the surface to a depth of not less 

than 6 inches by utilizing a Tufline TW5 Series Tandem Disc Harrow, or equal 

and compact utilizing a P10 Series Single Gauge Pulverizer (Culti-Packer) as 

manufactured by Brillion Mfg., or equal. 

 

3.05 SEED APPLICATION 

 

A. Apply seed in accordance with Section 804.3(a) of PennDOT Specifications, Publication 

No. 408, and as follows: 

 

1. Spread seeds at the rates specified in the attached Table 1. 

 

2. Sow seeds uniformly on the prepared areas by the helicopter, hydraulic 

placement, broadcasting, drilling or hand seeding wetlands in accordance with 

manufacturer's recommendations. 

 

3. Spread seeds within the following dates: 

 

 - Formula B, D & L  March 15 to June 1 

      August 1 to October 15 

 

 - Formula C   Ryegrass Portion; 

      March 1 to October 15 

      Crownvetch Portion; 

      Anytime except September 

      and October 

 

4. Upon completion of sowing, cover seed to an average depth of 1/4 inch by hand 

raking or approved mechanical methods. 

 

5. On topsoiled areas, where temporary seeding or mulching has been applied, use 

tillage and soil supplements prior to permanent seeding. 

 

6. On untopsoiled areas, where temporary seeding or mulching has been applied, 

permanent seed and/or soil supplements may be applied without tilling. 
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7. After seeding, roll topsoiled areas with a roller, weighing not more than 65 lbs. 

per foot width, or through the utilization of a Culti-Packer attachment or by 

another method approved by the Engineer in writing. 

 

8. Seeded area shall be watered with a fine spray in such a manner as not to wash 

out the seed area.  Seeding operations shall be done on a still day. 

 

9. Maintain grass areas within grading limits until the area has been accepted by the 

Owner.  Mow as needed or directed.  Control prohibited and noxious week 

growth within the restored area. 

 

3.06 HYDROSEEDING 

 

A. Mix specified seed, fertilizer, and fiber mulch in water using equipment specifically 

designed for hydroseed application.  Continue mixing until uniformly blended into 

homogeneous slurry suitable for hydraulic application 

1. Mix slurry with non-asphaltic tackifier. 

2. Apply slurry uniformly to all areas to be seeded in a one-step process.  Apply 

mulch at a minimum rate of 1500-lb/acre dry weight but not less than the rate 

required to obtain specified seed-sowing rate. 

 

 

3.07 APPLICATION OF HERBICIDES 

 

A. Apply herbicides in accordance with Section 804.3(h) of PennDOT Specifications, 

Publication No. 408, and as follows: 

 

1. Apply herbicides where weed growth is prominent.  Application shall be by 

personnel certified by the Department of Agriculture and with equipment 

specifically designed for the spread of herbicides. 

 

3. No herbicides shall be utilized in wetland areas. 

 

3.08 EXISTING TOPSOIL 

 

A. Stripping and Stockpiling 

 

1. Strip and stockpile existing topsoil in accordance with Section 801.3 of 

PennDOT Specifications, Publication No. 408, and as follows: 

 

a. After clearing operations have been completed and prior to any other 

work activities, remove topsoil from area of construction operations and 

stockpile. 

 

b. Provide soil erosion controls as indicated on the plans.  Seed stockpiled 

topsoil in accordance with the County Conservation District 

requirements. 
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 B. Placing Stockpiled Topsoil 

 

1. Place stockpiled topsoil in accordance with Section 803 of PennDOT 

Specifications Publication No. 408, and as follows: 

 

a. Remove topsoil from stockpiles using an acceptable method which does 

not mix topsoil with foreign materials. 

 

b. After placing topsoil, provide tillage and soil supplements prior to 

commencing any seeding operations. 

 

3.09 PLACING NEW TOPSOIL 

 

A. Topsoil shall be placed in accordance with Section 802.3 of PennDOT Specifications, 

Publication No. 408, and as follows: 

 

1. Grade the areas to be covered with topsoil.  Loosen soil to a depth of not less 

than 6" before placing the topsoil.  Remove stones 2 inches or larger and dispose 

of unsuitable and surplus material. 

 

2. Place topsoil on the prepared areas to the required depth. 

 

3. Compact with a roller weighing not over 120 lbs. per foot of width or to other 

acceptable methods. 

 

4. Provide tillage and soil supplements to the new topsoil prior to commencing any 

seeding operations. 

 

3.10 PLACEMENT OF MULCH 

 

A. Place mulch in accordance with Section 805.3 of PennDOT Specifications, Publication 

No. 408, and as follows: 

 

1. Mulching seeded areas. 

 

a. Place mulch immediately after seeding or within 48 hours of seeding 

completion.  Place only straw or wood cellulose over topsoiled areas. 

 

b. Place straw or hay uniformly, in a continuous blanket, at a rate of 1,200 

lbs per 1,000 square yards.  Anchor straw or hay with acceptable 

materials at the following rates: 

 

- Emulsified Asphalt, not less than 31 gallons per 1,000 sy. 

 

 - Wood Cellulose, 160 lbs per 1,000 sy. 
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- Chemical mulch binders or a light covering of topsoil may be 

used for anchorage when the size of the area precludes the use of 

mechanical equipment. 

 

c. Apply wood cellulose fiber hydraulically at a rate of 320 pounds per 

1,000 square yards. 

 

1. Incorporate as an integral part of the slurry after seed and soil 

supplements have been thoroughly mixed. 

 

d. When mulch is applied to grass by blowing equipment, the use of cutters 

in the equipment will be permitted to the extent that a minimum of 95% 

of the mulch is 6" or more in length. 

 

2. Mulching Planted Areas 

 

a. Place mulch in accordance with Section 805.3(b) of PennDOT 

Specifications, Publication No. 408, and as follows: 

 

1. Uniformly mulch entire plant pit basins, and shrub beds to a 

depth of not less than 3 inches.  Do not mulch areas planted with 

Crownvetch. 

 

2. Place mulch by hand or with mechanical spreading equipment 

manufactured for this purpose. 

 

3. Apply mulch within 48 hours after completion of each planting 

area. 

 

4. Maintain mulched area until the entire project has been 

completed.  Reapply mulch that has become dislodged as 

directed by Engineer. 

 

3.10 PLACEMENT OF EROSION PROTECTION 

 

A. Placement of erosion protection materials shall be in accordance with Section 806.3 of 

PennDOT Specifications, Publication No. 408, and as follows: 

 

1. Place erosion control materials after the slope or swale has been dressed. 

 

2. Place erosion control materials to conform to the shape of the soil surface. 

 

3. Spread out materials evenly and smoothly. 

 

4. Unroll materials parallel to the flow direction. 

 

5. Drive all staples flush with the soil surface. 
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6. Install upslope ends and overlap edges per the manufacturer's recommendations. 

 

3.11 PLANTS, PLANTING & TRANSPLANTING 

 

A. Plants, planting and transplanting shall be performed in accordance with Section 808.3 of 

PennDOT Specifications, Publication No. 408, and as follows: 

 

1. Planting shall occur according to the following: 

a. Deciduous Trees and Shrubs: October 15 to May 15 

b. Evergreen Trees and Crownvetch Plants: March 1 to May 15 and August 

1 to September 15 

c. Seedlings and Seeding Transplants:  March 1 to May 15 

d. Rhizomes, Bulbs and Tubers: March 1 to May 15 

e. Plugs and Peat Pots: March 1 to September 15 

 

 

3.12 SELECTIVE TREE REMOVAL & TRIMMING 

 

A. Tree removal and trimming shall be in accordance with Section 810.3 of PennDOT 

Specifications, Publication No. 408, and as follows: 

 

1. Contractor shall not burn any debris onsite unless approval has been granted by 

the Owner. 

 

2. Fall trees in a manner that will avoid damage to trees, shrubs and other 

installations which are to be retained. 

 

3. Trees in construction zones or rights-of-way shall not be removed until inspected 

and/or tagged by the Owner. 

 

A. No trees shall be removed within the construction zone or rights-of-way 

except the following: 

 

a. Trees within an excavated area such as footing or trench. 

 

b. Trees whose root system will be destroyed by the excavation. 

 

c. Trees that interfere with the movement of the Contractor's 

equipment with the approval of the Owner.  Any trees that 

interfere with the movement of the Contractor's equipment shall 

be reviewed by the Owner before they are removed. 

 

4. All trees bordering any construction zone or right-of-way shall be protected by 

acceptable methods.  (Trees damaged by the Contractor will be either repaired or 

replaced as determined by the Owner at the Contractor's expense). 

 

5. Stumps 
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A. Stumps required to be removed shall be to a depth of 18 inches.  This 

depth shall be measured from the existing ground surface or the proposed 

finished grade, whichever is the lower.  All stumps in lawn areas shall be 

removed. 

 

B. Engineering requirements shall control removal of stumps under fills, 

foundations, or any construction in contact with the stumps. 

 

6. When required, with the Owner's approval, trees shall be trimmed to remove 

branches or roots which interfere with construction or traffic.  Paint all cut 

branches and roots with a coating as recommended for this application. 

 

7. Material which is to be salvaged, as a result of the clearing operations, shall 

include the following items which are to be turned over to the property owner, if 

the property owner so desires. 

 

A. Logs over 12 inches, butt diameter 

 

B. Branches over 6 inches, butt diameter 

 

C. Parts suitable for use as a mulch 

 

D. Live parts suitable for replanting 

 

8. All salvageable material not desired by the property owner shall be removed as 

part of the Work.  Cut logs and branches into cordwood, 2 feet 6 inches in length 

and store on site where acceptable to the Owner. 

 

3.13 INSTALLATION OF PROTECTIVE FENCING 

 

A. Protective fencing shall be installed in accordance with Section 811 of PennDOT 

Specifications, Publication No. 408. 

 

3.14 INSTALLATION OF GEOTEXTILES 

 

A. Geotextile shall be installed in accordance with Section 212 of PennDOT Specifications, 

Publication No. 408, and as per the manufacturer's recommendations. 

 

3.15 SPECIFIC AREAS OF RESTORATION 

 

A. Final Restoration of Lawn and Park Areas 

 

1. After installation of proposed improvements, prepare subbase by tilling a 

minimum of 2" in depth. 

 

2. Removal all debris and rock in excess of 2" in any direction. 

 

3. Place Topsoil on prepared area, spread and compact to a 6" uniform depth. 
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4. Compact with a roller weighing not over 120 lbs. per foot of width. 

 

5. Provide tillage and soil supplements to the new topsoil prior to commencing any 

seeding operations. 

 

6. Apply seed (Formula "B") or sod at the recommended rates within the 

recommended seeding dates. 

 

7. Upon completion of sowing, cover seed to an average depth of 1/4" by hand 

raking or approved mechanical method. 

 

8. Water as needed. 

 

9. Place mulch immediately after seeding or within 48 hours of seeding completion.  

Place only straw or wood cellulose at the recommended rates. 

 

10. Maintain restored areas within grading limits until the entire project is accepted. 

 

B. Final Restoration of Open Field Areas 

 

1. After installation of proposed improvements, prepare subbase by tilling a 

minimum of 2" in depth. 

 

2. Removal all debris and rock in excess of 2" in any direction. 

 

3. Place topsoil on prepared area, spread and compact to a 6" uniform depth. 

 

4. Compact with a roller weighing not over 120 lbs. per foot of width. 

 

5. Provide tillage and soil supplements to the new topsoil prior to commencing any 

seeding operations. 

 

6. Apply seed (Formula "W") at the recommended rates within the recommended 

seeding dates. 

 

7. Upon completion of sowing, cover seed to an average depth of 1/4" by hand 

raking or approved mechanical method. 

 

8. Water as needed. 

 

9. Place mulch immediately after seeding or within 48 hours of seeding completion.  

Place only straw or wood cellulose at the recommended rates. 

 

10. Maintain restored areas within grading limits until the entire project is accepted. 

 

 

END OF SECTION 024850 
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TABLE 1 
 

GRADING AND SEEDING 
 
 

 
 
Formula and Species 

Percent  
     by 
Weight 

 
 

Seeding Rates 
in lbs./ 

1000 sq. yd. 

 
Recommended 
Seeding Dates 

 
Recommended 
 Planting Location 

      
B  Perennial Ryegrass 20%  4 LB. Mar 15 to Jun 1 Lawn Areas 
    Creeping Red Fescue 30%  6 LB. Aug 1 to Oct 15  
    or Chewings Fescue      
     Kentucky Bluegrass 50 %  11 LB.    
  TOTAL 21 LB.   
      
    Ryegrass E & S Control 
C  Crownvetch 45%  4 LB. Mar 1 to Oct 15 (Area not intended 
    Annual Ryegrass 55%  5 LB. Crownvetch for mowing) 
  TOTAL 9 LB. Nov 1 to Aug 31  
      
D  Tall Fescue 70%  15 LB. Mar 15 to Jun 1 High Traffic Areas 
    Creeping Red Fescue 30%   6 LB. Aug 1 to Oct 15 (Durable/tall grass) 
    or Chewings Fescue  TOTAL 21 LB.   
      
E  Annual Ryegrass 100%  10 LB. Mar 15 to Oct 15 Temporary Seed 
              (2) (STABILIZATION) 
      
L  Hard Fescue Mixture 60%  12.5 LB. Mar 15 to Jun 1 Low Traffic Areas 
    Creeping Red Fescue 40%   8.5 LB. Aug 1 to Oct 15 (Short grass - 
  TOTAL 21 LB.    shady areas) 
      
W  Tall Fescue 70%  7.5 LB Apr 1 to Jun 15 Embankments, Wet- 
     Birdsfoot Trefoil 20%  2 LB. Aug 16 to Sep 15 land Areas or (Areas  
     Redtop 10%  1 LB.  where the natural  
  TOTAL 10.5 LB.  vegetation is desired) 
      
      
S  Tall Fescue 50%  11 LB Mar 15 to Jun 1 Shade Areas 
     Hard Chewings 30%  6 LB Aug 1 to Oct 15  
     Perennial Ryegrass 20%  4 LB   
  TOTAL 21 LB   

Recommended Mulch, Lime and Fertilizer Rates 
 
1. The recommended mulch application rate is 3 tons/acre. 
2. The recommended fertilizer application rate is 1000 pounds/acre or 25 pounds/1000 square feet. 
3. The recommended lime application rate is 3 tons ground limestone per acre or 137 pounds per  

1000 square feet. 
 
 
NOTES: 
 
      (1) Seeding requirements as per PennDOT Publication No. 408, Specifications 
      (2) May be planted year round, weather permitting. 
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SECTION 031000 - CONCRETE FORMING AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Formwork for cast-in-place concrete. 

2. Shoring, bracing, and anchorage. 

3. Architectural form liners. 

4. Form accessories. 

5. Form stripping. 

B. Related Requirements: 

1. Section 032000 - Concrete Reinforcing: Reinforcing steel and required supports for cast-

in-place concrete. 

2. Section 033000 - Cast-in-Place Concrete: Cast-in-place or in-situ concrete for structural 

building frame, slabs-on-grade, and other concrete components associated with building. 

1.2 REFERENCE STANDARDS 

A. American Concrete Institute: 

1. ACI 117 - Specification for Tolerances for Concrete Construction and Materials. 

2. ACI 301 - Specifications for Structural Concrete. 

3. ACI 318 - Building Code Requirements for Structural Concrete. 

4. ACI 347 - Guide to Formwork for Concrete. 

B. American Forest & Paper Association: 

1. AF&PA - National Design Specification (NDS) for Wood Construction. 

C. American Society of Mechanical Engineers: 

1. ASME A17.1 - Safety Code for Elevators and Escalators. 

D. APA - The Engineered Wood Association: 

1. APA/EWA PS 1 - Voluntary Product Standard - Structural Plywood. 

E. ASTM International: 

1. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete 

Paving and Structural Construction (Nonextruding and Resilient Bituminous Types). 

2. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials. 

3. ASTM E96M - Standard Test Methods for Water Vapor Transmission of Materials. 
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F. West Coast Lumber Inspection Bureau: 

1. WCLIB - Standard No. 17 Grading Rules for West Coast Lumber. 

1.3 COORDINATION 

A. Section 013000 - Administrative Requirements: Requirements for coordination. 

B. Coordinate Work of this Section with other Sections of Work in forming and placing openings, 

slots, reglets, recesses, sleeves, bolts, anchors, other inserts, and components of other Work. 

1.4 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals. 

B. Product Data: Submit manufacturer information on void form materials and installation 

requirements. 

C. Manufacturer's Certificate: Certify that products meet or exceed specified requirements. 

D. Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and inspections. 

E. Qualifications Statement: 

1. Submit qualifications for licensed professional. 

1.5 QUALITY ASSURANCE 

A. Perform Work according to ACI 347 & 301. 

B. For wood products furnished for Work of this Section, comply with AF&PA. 

C. Perform Work according to Borough standards. 

D. Maintain a copy of each standard affecting Work of this Section on Site. 

1.6 QUALIFICATIONS 

A. Licensed Professional: experienced in design of specified Work and licensed in State of PA. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Section 016000 - Product Requirements: Requirements for transporting, handling, storing, and 

protecting products. 

B. Inspection: Accept void forms on Site in manufacturer's original packaging and inspect for 

damage. 
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C. Store materials off ground in ventilated and protected manner to prevent deterioration from 

moisture. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE AND DESIGN CRITERIA 

A. Design, engineer, and construct formwork, shoring, and bracing according to ACI 347 to 

conform to design and applicable Borough code requirements to achieve concrete shape, line, 

and dimension as indicated on Drawings. 

B. Vapor Retarder Permeance: Maximum 1 perm when tested according to ASTM E96, desiccant 

or water method. 

2.2 WOOD FORM MATERIALS 

A. Form Materials: At discretion of Contractor. 

B. Plywood Forms: 

1. Application: Exposed finish concrete. 

2. Description: 

a. Comply with APA/EWA PS 1. 

b. Label each panel with grade trademark of APA/EWA. 

3. Plywood for Surfaces to Receive Membrane Waterproofing: 

a. Minimum Thickness: 5/8 inch. 

b. Grade: APA/EWA "B-B Plyform Structural I Exterior." 

4. Plywood with "Smooth Finish" Indicated on Drawings: 

a. Minimum Thickness: 3/4 inch. 

b. Grade: APA/EWA "HD Overlay Plyform Structural I Exterior." 

2.3 PREFABRICATED FORMS 

A. Furnish materials according to Borough standards. 

 

B. Preformed Steel Forms: 

1. Description: Matched, tightly fitted, and stiffened to support weight of concrete without 

deflection detrimental to tolerances and appearance of finished surfaces. 

2. Minimum Thickness: 20 gage. 
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C. FRP Forms: Matched, tightly fitted, and stiffened to support weight of concrete without 

deflection detrimental to tolerances and appearance of finished concrete surfaces. 

D. Pan: 

1. Material: Steel or Glass fiber. 

2. Configuration: Size and profile as required. 

E. Tubular Column: 

1. Description: Round 

2. Surface Treatment: Release agent, non-reusable. 

F. Void Forms: 

1. Moisture-resistant treated paper faces; biodegradable. 

2. Structurally sufficient to support weight of wet concrete mix until initial set. 

3. Thickness: 2 inches. 

G. Steel Forms: 

1. Description: Sheet steel, suitably reinforced. 

H. Form Liners: Smooth, durable, grainless, and non-staining hardboard unless otherwise indicated 

on Drawings. 

I. Framing, Studding, and Bracing: Stud or No. 3 structural light-framing grade. 

2.4 ARCHITECTURAL FORM LINERS 

A. Furnish materials according to Borough standards. 

2.5 FORMWORK ACCESSORIES 

A. Form Ties: 

1. Type: Removable. 

B. Spreaders: 

1. Description: Standard, non-corrosive metal-form clamp assembly, of type acting as 

spreaders and leaving no metal within 1 inch of concrete face. 

C. Form Release Agent: 

1. Description: Colorless mineral oil that will not stain concrete or absorb moisture or 

impair natural bonding or color characteristics of coating intended for use on concrete. 

D. Vapor Retarder: 
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1. Description: Polyethylene sheet. 

2. Thickness: 8 mils. 

E. Bituminous Joint Filler: Comply with ASTM D1751. 

F. Nails, Spikes, Lag Bolts, Through Bolts, Anchorages: Size, strength, and character to maintain 

formwork in place while placing concrete. 

G. Waterstop: 

1. Material: Rubber. 

2. Tensile Strength: Minimum 1,750 psi. 

3. Working Temperature Range: Minus 50 to plus 175 degrees F. 

4. Corner Sections: Preformed. 

2.6 EXAMINATION 

A. Section 017000 - Execution and Closeout Requirements: Requirements for installation 

examination. 

B. Verify lines, levels, and centers before proceeding with formwork. 

C. Verify that dimensions agree with Shop Drawings. 

D. If formwork is placed after reinforcement resulting in insufficient concrete cover over 

reinforcement, request instructions from Architect/Engineer before proceeding. 

2.7 INSTALLATION 

A. Earth Forms: Not permitted. 

B. Formwork: 

1. Provide top form for sloped surfaces steeper than 1.5 horizontal to 1 vertical to hold 

shape of concrete during placement, unless it can be demonstrated that top forms can be 

omitted. 

2. Construct forms to correct shape and dimensions, mortar-tight, braced, and of sufficient 

strength to maintain shape and position under imposed loads from construction 

operations. 

3. Camber forms where necessary to produce level finished soffits unless indicated 

otherwise on Drawings. 

4. Positioning: 

a. Carefully verify horizontal and vertical positions of forms. 

b. Correct misaligned or misplaced forms before placing concrete. 

5. Complete wedging and bracing before placing concrete. 

6. Erect formwork, shoring, and bracing to achieve design requirements according to ACI 

301. 
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7. Stripping: 

a. Arrange and assemble formwork to permit dismantling and stripping. 

b. Do not damage concrete during stripping. 

c. Permit removal of remaining principal shores. 

8. Obtain approval of Architect/Engineer before framing openings in structural members not 

indicated on Drawings. 

9. Install void forms according to manufacturer instructions. 

10. Do not patch formwork. 

11. Leave forms in place for minimum number of days according to ACI 347. 

C. Form Removal: 

1. Do not remove forms or bracing until concrete has gained sufficient strength to carry its 

own weight and imposed loads, and removal has been approved by Architect/Engineer. 

2. Loosen forms carefully; do not wedge pry bars, hammers, or tools against finish concrete 

surfaces scheduled for exposure to view. 

3. Store removed forms in manner that surfaces to be in contact with fresh concrete will not 

be damaged. 

4. Discard damaged forms. 

5. Form Release Agent: 

a. Apply according to manufacturer instructions. 

b. Apply prior to placement of reinforcing steel, anchoring devices, and embedded 

items. 

c. Do not apply form release agent if concrete surfaces are indicated to receive 

special finishes or applied coverings that may be affected by agent. 

d. Soak inside surfaces of untreated forms with clean water, and keep surfaces coated 

prior to placement of concrete. 

6. Form Cleaning: 

a. Clean forms as erection proceeds to remove foreign matter within forms. 

b. Clean formed cavities of debris prior to placing concrete. 

c. Flush with water or use compressed air to remove remaining foreign matter. 

d. Ensure that water and debris drain to exterior through cleanout ports. 

e. Cold Weather: 

1) During cold weather, remove ice and snow from within forms. 

2) Do not use de-icing salts. 

3) Do not use water to clean out forms, unless formwork and concrete 

construction proceed within heated enclosure; use compressed air or other 

dry method to remove foreign matter. 

7. Reuse and Coating of Forms: 

a. Thoroughly clean forms and reapply form coating before each reuse. 

b. For exposed Work, do not reuse forms with damaged faces or edges. 

c. Apply form coating to forms according to manufacturer instructions. 

d. Do not coat forms for concrete indicated to receive "scored finish." 
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e. Apply form coatings before placing reinforcing steel. 

D. Forms for Smooth Finish Concrete: 

1. Use steel, plywood, or lined-board forms. 

2. Use clean and smooth plywood and form liners, uniform in size, and free from surface 

and edge damage capable of affecting resulting concrete finish. 

3. Install form lining with close-fitting square joints between separate sheets without 

springing into place. 

4. Use full-sized sheets of form liners and plywood wherever possible. 

5. Tape joints to prevent protrusions in concrete. 

6. Apply forming and strip wood forms in a manner to protect corners and edges. 

7. Level and continue horizontal joints. 

8. Keep wood forms wet until stripped. 

E. Forms for Surfaces to Receive Membrane Waterproofing: 

1. Use plywood or steel forms. 

2. After erection of forms, tape form joints to prevent protrusions in concrete. 

F. Framing, Studding, and Bracing: 

1. Maximum Spacing of Studs: 

a. Boards: Maximum 16 inches o.c. 

b. Plywood: 12 inches o.c. 

2. Size framing, bracing, centering, and supporting members for sufficient strength to 

maintain shape and position under imposed loads from construction operations. 

3. Construct beam soffits of material minimum 2 inches thick. 

4. Distribute bracing loads over base area on which bracing is erected. 

5. When placed on ground, protect against undermining, settlement, and accidental impact. 

G. Form Anchors and Hangers: 

1. Do not use anchors and hangers leaving exposed metal at concrete surface. 

2. Symmetrically arrange hangers supporting forms from structural-steel members to 

minimize twisting or rotation of member. 

3. Penetration of structural-steel members is not permitted. 

H. Inserts, Embedded Parts, and Openings: 

1. Install formed openings for items to be embedded in or passing through concrete Work. 

2. Locate and set in place items required to be cast directly into concrete. 

3. Install accessories straight, level, and plumb, and ensure that items are not disturbed 

during concrete placement. 

4. Joints: 

a. Install waterstops continuous without displacing reinforcement. 

5. Openings: 
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a. Provide temporary ports or openings in formwork as required to facilitate cleaning 

and inspection. 

b. Locate openings at bottom of forms to allow flushing water to drain. 

6. Close temporary openings with tight-fitting panels, flush with inside face of forms, and 

neatly fitted such that joints will not be apparent in exposed concrete surfaces. 

I. Form Ties: 

1. Provide sufficient strength and quantity to prevent spreading of forms. 

2. Place ties at least 1 inch away from finished surface of concrete. 

3. Leave inner rods in concrete when forms are stripped. 

4. Space form ties equidistant, symmetrical, and aligned vertically and horizontally unless 

indicated otherwise on Drawings. 

J. Arrange formwork to allow proper erection sequence and to permit form removal without 

damage to concrete. 

K. Construction Joints: 

1. Install surfaced pouring strip where construction joints intersect on exposed surfaces to 

provide straight line at joints. 

2. Just prior to subsequent concrete placement, remove strip and tighten forms to conceal 

shrinkage. 

3. Appearance: 

a. Show no overlapping of construction joints. 

b. Construct joints to present same appearance as butted plywood joints. 

4. Arrange joints in continuous line straight, true, and sharp. 

L. Embedded Items: 

1. Make provisions for pipes, sleeves, anchors, inserts, reglets, anchor slots, nailers, 

waterstops, and other features. 

2. Do not embed wood or uncoated aluminum in concrete. 

3. Obtain installation and setting information for embedded items furnished under other 

Sections. 

4. Securely anchor embedded items in correct location and alignment prior to placing 

concrete. 

5. Ensure that conduits and pipes, including those made of coated aluminum, meet 

requirements of ACI 318 regarding size and location limitations. 

M. Openings for Items Passing through Concrete: 

1. Frame openings in concrete where indicated on Drawings. 

2. Establish exact locations, sizes, and other conditions required for openings and 

attachment of Work specified under other Sections. 

3. Coordinate Work to avoid cutting and patching of concrete after placement. 

4. Perform cutting and repairing of concrete required as result of failure to provide required 

openings. 
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N. Screeds: 

1. Set screeds and establish levels for tops of and finish on concrete slabs. 

2. Slope slabs to drain where required or as indicated on Drawings. 

3. Before depositing concrete, remove debris from space to be occupied by concrete and 

thoroughly wet forms; remove freestanding water. 

O. Screed Supports: 

1. For concrete over waterproof membranes and vapor retarder membranes, use cradle-, 

pad-, or base-type screed supports that will not puncture membrane. 

2. Staking through membrane is not permitted. 

P. Cleanouts and Access Panels: 

1. Provide removable cleanout sections or access panels at bottoms of forms to permit 

inspection and effective cleaning of loose dirt, debris, and waste material. 

2. Clean forms and surfaces against which concrete is to be placed. 

3. Remove chips, sawdust, and other debris. 

4. Thoroughly blow out forms with compressed air just before concrete is placed. 

2.8 TOLERANCES 

A. Construct formwork to maintain tolerances according to ACI 301. 

B. Camber: 

1. According to ACI 301. 

END OF SECTION 031000 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete 

materials, mixture design, placement procedures, and finishes, for the following: 

1. Slabs-on-grade. 

2. Curb. 

3. Driveway Aprons. 

4. Sidewalk. 

5. Curb Ramps. 

B. Related Sections include the following: 

1. Division 03 Section "Concrete Forming and Accessories" for forming. 

2. Division 03 Section "Concrete Reinforcing" for reinforcing requirements. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 

following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-

furnace slag, and silica fume; subject to compliance with requirements. 

1.4 SUBMITTALS 

A. Section 013300 – Submittal Procedures. 

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

C. Design Mixture Data:  For each concrete mixture.  Submit alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 

warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

2. Identify mix ingredients and proportions, including admixtures. 

3. Identify chloride content of admixtures and whether or not chlorides were added 

during manufacture. 

D. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, 

and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, 
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bent bar diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, 

hoop spacing, and supports for concrete reinforcement. 

E. Formwork Shop Drawings:  Prepared by or under the supervision of a qualified 

professional detailing fabrication, assembly, and support of formwork. 

1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping 

formwork, shoring removal, and installing and removing reshoring. 

F. Welding certificates. 

G. Qualification Data:  For Installer, manufacturer, and testing agency. 

H. Material Test Reports:  For the following, from a qualified testing agency, indicating 

compliance with requirements: 

1. Aggregates.  

I. Material Certificates:  For each of the following, signed by manufacturers: 

1. Cementitious materials. 

2. Admixtures. 

3. Form materials and form-release agents. 

4. Steel reinforcement and accessories. 

5. Waterstops. 

6. Curing compounds. 

7. Floor and slab treatments. 

8. Bonding agents. 

9. Adhesives. 

10. Vapor retarders. 

11. Semirigid joint filler. 

12. Joint-filler strips. 

13. Repair materials. 

Certify that products meet or exceed specified requirements. Submit installation procedures 

and interfacing required with adjacent Work. 

J. Field quality-control test and inspection reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Section 017000 – Execution and Closeout Requirements: Requirements for submittals. 

Record actual locations of embedded utilities and components concealed from view in 

finished construction. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified 

to perform work. 



McCarthy #230004-08 PUBLIC WORKS FACILITY Wyomissing Borough 

  Berks County 

 

CAST-IN-PLACE CONCRETE 033000 - 3 

B. 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. 

C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, 

as documented according to ASTM E 548. 

D. Source Limitations:  Obtain each type or class of cementitious material of the same brand 

from the same manufacturer's plant, obtain aggregate from one source, and obtain 

admixtures through one source from a single manufacturer. 

E. Welding:  Qualify procedures and personnel according to AWS D1.4, "Structural Welding 

Code--Reinforcing Steel." 

F. ACI Publications:  Comply with the following unless modified by requirements in the 

Contract Documents: 

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5. 

2. Comply with ACI 305R when pouring concrete during hot weather. 

3. Comply with ACI 306.1 when pouring concrete during cold weather. 

4. Acquire cement and aggregate from one source for Work. 

5. Maintain 1 copy of each standard affecting Work of this Section on Site. 

G. Concrete Testing Service:  Engage a qualified independent testing agency to perform 

material evaluation tests and to design concrete mixtures. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and 

damage. 

B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and 

other contaminants. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE AND DESIGN CRITERIA 

A. Comply with PennDOT Pub 408 Specifications, to supersede opposing specifications. 

2.2 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply 

to product selection: 

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

incorporated into the Work include, but are not limited to, products specified. 
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2. Products:  Subject to compliance with requirements, provide one of the products 

specified. 

3. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

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

to, manufacturers specified. 

4. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the manufacturers specified. 

2.3 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, 

and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of 

joints. 

1. Plywood, metal, or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with 

DOC PS 1, and as follows: 

a. High-density overlay, Class 1 or better. 

b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge 

sealed. 

c. Structural 1, B-B or better; mill oiled and edge sealed. 

d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  

Provide lumber dressed on at least two edges and one side for tight fit. 

C. Pan-Type Forms:  Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic 

concrete loads without detrimental deformation. 

D. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

E. Form-Release Agent:  Commercially formulated form-release agent that will not bond 

with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments 

of concrete surfaces. 

F. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 

plastic form ties designed to resist lateral pressure of fresh concrete on forms and to 

prevent spalling of concrete on removal. 

1. Furnish ties with integral water-barrier plates to walls indicated to receive 

dampproofing, waterproofing, or coal tar finish. 

2.4 STEEL REINFORCEMENT 

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

B. Epoxy-Coated Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed bars, 

ASTM A 775/A 775M, epoxy coated, with less than 2 percent damaged coating in each 12-

inch bar length. 
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C. Steel Bar Mats:  ASTM A 184/A 184M, fabricated from ASTM A 615/A 615M, Grade 60, 

deformed bars, assembled with clips. 

D. Plain-Steel Wire:  ASTM A 82, as drawn galvanized. 

E. Deformed-Steel Wire:  ASTM A 496. 

F. Epoxy-Coated Wire:  ASTM A 884/A 884M, Class A, Type 1 coated, as-drawn, plain-steel 

wire, with less than 2 percent damaged coating in each 12-inch wire length. 

G. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn 

steel wire into flat sheets. 

H. Deformed-Steel Welded Wire Reinforcement:  ASTM A 497, flat sheet. 

I. Galvanized-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from 

galvanized steel wire into flat sheets. 

J. Epoxy-Coated Welded Wire Reinforcement:  ASTM A 884/A 884M, Class A coated, 

Type 1, plain steel. 

2.5 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut bars true to 

length with ends square and free of burrs. 

B. Epoxy-Coated Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, 

ASTM A 775/A 775M epoxy coated. 

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

coating on reinforcement and complying with ASTM A 775/A 775M. 

D. Zinc Repair Material:  ASTM A 780, zinc-based solder, paint containing zinc dust, or 

sprayed zinc. 

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

fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar 

supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of 

Standard Practice," of greater compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact 

forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel 

bar supports. 

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

coated wire bar supports. 

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated 

wire bar supports. 
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2.6 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, 

and source, throughout Project: 

1. Portland Cement:  ASTM C 150, Type IIA. 

2. Blended Hydraulic Cement:  ASTM C 595, Type IS, portland blast-furnace slag 

cement. 

B. Silica Fume:  ASTM C 1240, amorphous silica. 

C. Normal-Weight Aggregates:  ASTM C 33/ACI 318, Class 3S coarse aggregate or better, 

graded.  Provide aggregates from a single source. 

1. Maximum Coarse-Aggregate Size:  1 inch nominal. 

2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

D. Water: 

1. ASTM C 94/C 94M or ACI 318. 

2. Potable. 

2.7 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible 

with other admixtures and that will not contribute water-soluble chloride ions exceeding 

those permitted in hardened concrete.  Do not use calcium chloride or admixtures 

containing calcium chloride. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 

2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 

3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 

4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 

5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G. 

6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

C. Set-Accelerating Corrosion-Inhibiting Admixture:  Commercially formulated, anodic 

inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier 

and minimizing chloride reactions with steel reinforcement in concrete and complying with 

ASTM C 494/C 494M, Type C. 

2.8 WATERSTOPS 

A. Flexible Rubber Waterstops:  CE CRD-C 513, with factory-installed metal eyelets, for 

embedding in concrete to prevent passage of fluids through joints.  Factory fabricate 

corners, intersections, and directional changes. 
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1. Profile:  Flat, dumbbell with center bulb. 

2. Dimensions: length as indicated by 3/8 inch thick; nontapered. 

B. Granular Fill:  Clean mixture of crushed stone or crushed or uncrushed gravel; 

ASTM D 448, Size 57, with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent 

passing a No. 8 sieve. 

C. Fine-Graded Granular Material:  Clean mixture of crushed stone, crushed gravel, and 

manufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a 3/8-inch 

sieve, 10 to 30 percent passing a No. 100 sieve, and at least 5 percent passing No. 200 

sieve; complying with deleterious substance limits of ASTM C 33 for fine aggregates. 

2.9 CURING MATERIALS 

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

application to fresh concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 

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

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

sheet. 

D. Water:  Potable. 

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

Class B, dissipating. 

2.10 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic 

fiber. 

B. Semirigid Joint Filler:  Two-component, semirigid, 100 percent solids, epoxy resin with a 

Type A shore durometer hardness of 80 per ASTM D 2240. 

C. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 

butadiene. 

D. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid 

curing and bonding to damp surfaces, of class suitable for application temperature and of 

grade to suit requirements, and as follows: 

1. Types II, non-load bearing, IV, load bearing, for bonding hardened or freshly mixed 

concrete to hardened concrete. 

E. Reglets:  Fabricate reglets of not less than 0.0217-inch- thick, galvanized steel sheet.  

Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris. 
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F. Dovetail Anchor Slots:  Hot-dip galvanized steel sheet, not less than 0.0336 inch thick, 

with bent tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion 

of concrete or debris. 

2.11 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis 

of laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed 

mixture designs based on laboratory trial mixtures. 

B. Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace slag, and 

silica fume as needed to reduce the total amount of portland cement, which would 

otherwise be used, by not less than 40 percent. 

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

cement. 

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

1. Use water-reducing or plasticizing admixture in concrete, as required, for placement 

and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, 

low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 

slabs and parking structure slabs, concrete required to be watertight, and concrete 

with a water-cementitious materials ratio below 0.50. 

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated. 

2.12 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength: 4500 psi at 28 days. 

2. Minimum Cementitious Materials Content:  520 lb/cu. yd. 

3. Slump Limit:  5 inches, plus or minus 1 inch. 

4. Air Content:  5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-

inch nominal maximum aggregate size. 

5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch 

nominal maximum aggregate size. 

6. Air Content:  Do not allow air content of troweled finished floors to exceed 3 

percent. 

B. Walls:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  5000 psi at 28 days. 

2. Maximum Water-Cementitious Materials Ratio:  0.45. 

3. Slump Limit: 5 inches, plus or minus 1 inch. 
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4. Air Content:  5-1/2 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-

inch nominal maximum aggregate size. 

5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch 

nominal maximum aggregate size. 

2.13 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 

ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is 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. 

B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to 

ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine 

mixer. 

 

1. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for 

each additional 1 cu. yd.. 

2. Provide batch ticket for each batch discharged and used in the Work, indicating 

Project identification name and number, date, mixture type, mixture time, quantity, 

and amount of water added.  Record approximate location of final deposit in 

structure. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support 

vertical, lateral, static, and dynamic loads, and construction loads that might be applied, 

until structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as 

follows: 

1. Class A, 1/8 inch for smooth-formed finished surfaces. 

2. Class B, 1/4 inch for rough-formed finished surfaces. 

D. Construct forms tight enough to prevent loss of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  

Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  

Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 
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1. Install keyways, reglets, recesses, and the like, for easy removal. 

2. Do not use rust-stained steel form-facing material. 

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces.  Provide and secure units to support 

screed strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of 

formwork is inaccessible.  Close openings with panels tightly fitted to forms and securely 

braced to prevent loss of concrete mortar.  Locate temporary openings in forms at 

inconspicuous locations. 

H. Do not chamfer exterior corners and edges of permanently exposed concrete. 

I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and 

bulkheads required in the Work.  Determine sizes and locations from trades providing such 

items. 

J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, 

and other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks 

and maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufacturer's 

written instructions, before placing reinforcement. 

3.2 REMOVING AND REUSING FORMS 

A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that 

does not support weight of concrete may be removed after cumulatively curing at not less 

than 50 deg F for 36 hours after placing concrete, if concrete is hard enough to not be 

damaged by form-removal operations and curing and protection operations are maintained. 

 

1. Remove forms only if shores have been arranged to permit removal of forms without 

loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or 

otherwise damaged form-facing material will not be acceptable for exposed surfaces.  

Apply new form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close 

joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed 

concrete surfaces unless approved by Construction Manager. 

3.3 SHORES AND RESHORES 

A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and 

reshoring. 
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1. Do not remove shoring or reshoring until measurement of slab tolerances is 

complete. 

B. Plan sequence of removal of shores and reshore to avoid damage to concrete.  Locate and 

provide adequate reshoring to support construction without excessive stress or deflection. 

3.4 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder 

before placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 

would reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 

support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack 

weld crossing reinforcing bars. 

1. Weld reinforcing bars according to AWS D1.4, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 

minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  

Offset laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace 

overlaps with wire. 

F. Epoxy-Coated Reinforcement:  Repair cut and damaged epoxy coatings with epoxy repair 

coating according to ASTM D 3963/D 3963M.  Use epoxy-coated steel wire ties to fasten 

epoxy-coated steel reinforcement. 

3.5 JOINTS 

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

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 

locations indicated or as approved by Construction Manager. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 

construction joints, unless otherwise indicated.  Do not continue reinforcement 

through sides of strip placements of floors and slabs. 

2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete. 

3. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, 

and girders and at the top of footings or floor slabs. 

4. Space vertical joints in walls as indicated.  Locate joints beside piers integral with 

walls, near corners, and in concealed locations where possible. 
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5. Use epoxy-bonding adhesive at locations where fresh concrete is placed against 

hardened or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning 

concrete into areas as indicated.  Construct contraction joints for a depth equal to at least 

one-fourth of concrete thickness as follows: 

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

finishing each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction 

joints after applying surface finishes.  Eliminate groover tool marks on concrete 

surfaces. 

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 concrete 

develops random contraction cracks. 

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

Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side 

of joint. 

3.6 WATERSTOPS 

A. Flexible Waterstops:  Install in construction joints and at other joints indicated to form a 

continuous diaphragm.  Install in longest lengths practicable.  Support and protect exposed 

waterstops during progress of the Work.  Field fabricate joints in waterstops according to 

manufacturer's written instructions. 

3.7 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 

items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless 

approved by Construction Manager. 

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no 

new concrete will be placed on concrete that has hardened enough to cause seams or planes 

of weakness.  If a section cannot be placed continuously, provide construction joints as 

indicated.  Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed formwork design 

pressures and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to 

ACI 301. 

3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw 

vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer 

and at least 6 inches into preceding layer.  Do not insert vibrators into lower layers 

of concrete that have begun to lose plasticity.  At each insertion, limit duration of 

vibration to time necessary to consolidate concrete and complete embedment of 
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reinforcement and other embedded items without causing mixture constituents to 

segregate. 

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 

limits of construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly worked 

around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-

textured surface plane, before excess bleedwater appears on the surface.  Do not 

further disturb slab surfaces before starting finishing operations. 

E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work 

from physical damage or reduced strength that could be caused by frost, freezing actions, 

or low temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 

successive days, maintain delivered concrete mixture temperature within the 

temperature range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place 

concrete on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs. 

F. Hot-Weather Placement:  Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing 

water or chopped ice may be used to control temperature, provided water equivalent 

of ice is calculated to total amount of mixing water.  Using liquid nitrogen to cool 

concrete is Contractor's option. 

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

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

3.8 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie 

holes and defects repaired and patched.  Remove fins and other projections that exceed 

specified limits on formed-surface irregularities. 

B. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed 

surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching 

adjacent formed surfaces.  Continue final surface treatment of formed surfaces uniformly 

across adjacent unformed surfaces, unless otherwise indicated. 
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3.9 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is 

small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill 

low spots.  Repeat float passes and restraightening until surface is left with a uniform, 

smooth, granular texture. 

C. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete 

by hand or power-driven trowel.  Continue troweling passes and restraighten until surface 

is free of trowel marks and uniform in texture and appearance.  Grind smooth any surface 

defects that would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces inside building. 

2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a 

randomly trafficked floor surface: 

a. Specified overall values of flatness, F(F) 25; and of levelness, F(L) 20; with 

minimum local values of flatness, F(F) 17; and of levelness, F(L) 15. 

3. Finish and measure surface so gap at any point between concrete surface and an 

unleveled, freestanding, 10-foot- long straightedge resting on 2 high spots and 

placed anywhere on the surface does not exceed 1/4 inch. 

D. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and 

elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming 

with fiber-bristle broom perpendicular to main traffic route.  Coordinate required 

final finish with Construction Manager before application. 

3.10 MISCELLANEOUS CONCRETE ITEMS 

A. Filling In:  Fill in holes and openings left in concrete structures, unless otherwise indicated, 

after work of other trades is in place.  Mix, place, and cure concrete, as specified, to blend 

with in-place construction.  Provide other miscellaneous concrete filling indicated or 

required to complete the Work. 

B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still 

green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, 

and terminations slightly rounded. 

C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations 

as shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, 

complying with diagrams or templates from manufacturer furnishing machines and 

equipment. 
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3.11 CONCRETE PROTECTING AND CURING 

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

temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-

weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed 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. 

C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported 

slabs, and other similar surfaces.  If forms remain during curing period, moist cure after 

loosening forms.  If removing forms before end of curing period, continue curing for the 

remainder of the curing period. 

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 

surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

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 for curing concrete, placed in widest practicable width, with sides and ends 

lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not 

less than seven days.  Immediately repair any holes or tears during curing period 

using cover material and waterproof tape. 

3.12 LIQUID FLOOR TREATMENTS 

A. Penetrating Liquid Floor Treatment:  Prepare, apply, and finish penetrating liquid floor 

treatment according to manufacturer's written instructions. 

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and 

complete surface repairs. 

2. Do not apply to concrete that is less than seven days' old. 

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; 

rewet; and repeat brooming or scrubbing.  Rinse with water; remove excess material 

until surface is dry.  Apply a second coat in a similar manner if surface is rough or 

porous. 
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B. Sealing Coat:  Uniformly apply a continuous sealing coat of curing and sealing compound 

to hardened concrete by power spray or roller according to manufacturer's written 

instructions. 

3.13 JOINT FILLING 

A. Prepare, clean, and install joint filler according to manufacturer's written instructions. 

1. Defer joint filling until concrete has aged at least one month.  Do not fill joints until 

construction traffic has permanently ceased. 

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave 

contact faces of joint clean and dry. 

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

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

3.14 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Construction 

Manager.  Remove and replace concrete that cannot be repaired and patched to 

Construction Manager's approval. 

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to 

two and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for 

handling and placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, 

cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the 

surface, and stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more 

than 1/2 inch in any dimension in solid concrete, but not less than 1 inch in depth.  

Make edges of cuts perpendicular to concrete surface.  Clean, dampen with water, 

and brush-coat holes and voids with bonding agent.  Fill and compact with patching 

mortar before bonding agent has dried.  Fill form-tie voids with patching mortar or 

cone plugs secured in place with bonding agent. 

2. Repair defects on concealed formed surfaces that affect concrete's durability and 

structural performance as determined by Construction Manager. 

D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish 

and verify surface tolerances specified for each surface.  Correct low and high areas.  Test 

surfaces sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 

honeycombs, rock pockets, crazing and cracks in excess of 0.01-inch-wide or that 

penetrate to reinforcement or completely through unreinforced sections regardless of 

width, and other objectionable conditions. 

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

operations by cutting out low areas and replacing with patching mortar.  Finish 

repaired areas to blend into adjacent concrete. 

4. Repair defective areas, except random cracks and single holes 1 inch or less in 

diameter, by cutting out and replacing with fresh concrete.  Remove defective areas 

with clean, square cuts and expose steel reinforcement with at least a 3/4-inch 

clearance all around.  Dampen concrete surfaces in contact with patching concrete 

and apply bonding agent.  Mix patching concrete of same materials and mixture as 

original concrete except without coarse aggregate.  Place, compact, and finish to 

blend with adjacent finished concrete.  Cure in same manner as adjacent concrete. 

5. Repair random cracks and single holes 1 inch or less in diameter with patching 

mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, 

dirt, and loose particles.  Dampen cleaned concrete surfaces and apply bonding 

agent.  Place patching mortar before bonding agent has dried.  Compact patching 

mortar and finish to match adjacent concrete.  Keep patched area continuously moist 

for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Construction Manager's approval, using 

epoxy adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Construction 

Manager's approval. 

3.15 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Contractor shall engage a qualified testing and inspecting agency 

to perform tests and inspections and to submit reports. 

B. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 

ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain one composite sample for each day's pour of each 

concrete mixture exceeding 5 cu. yd., but less than 15 cu. yd., plus one set for each 

additional 25 cu. yd. or fraction thereof. 

a. When frequency of testing will provide fewer than five compressive-strength 

tests for each concrete mixture, testing shall be conducted from at least five 

randomly selected batches or from each batch if fewer than five are used. 

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite 

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

Perform additional tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; 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 80 deg F and above, and one test for 

each composite sample. 
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5. Unit Weight:  ASTM C 567, fresh unit weight of structural lightweight concrete; one 

test for each composite sample, but not less than one test for each day's pour of each 

concrete mixture. 

6. Compression Test Specimens:  ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 

composite sample. 

b. Cast and field cure two sets of two standard cylinder specimens for each 

composite sample. 

7. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-

cured specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two 

specimens at 28 days. 

b. A compressive-strength test shall be the average compressive strength from a 

set of two specimens obtained from same composite sample and tested at age 

indicated. 

8. When strength of field-cured cylinders is less than 85 percent of companion 

laboratory-cured cylinders, Contractor shall evaluate operations and provide 

corrective procedures for protecting and curing in-place concrete. 

9. Strength of each concrete mixture will be satisfactory if every average of any three 

consecutive compressive-strength tests equals or exceeds specified compressive 

strength and no compressive-strength test value falls below specified compressive 

strength by more than 500 psi. 

10. Test results shall be reported in writing to Construction Manager, 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. 

11. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device 

may be permitted by Construction Manager but will not be used as sole basis for 

approval or rejection of concrete. 

12. 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 Construction 

Manager.  Testing and inspecting agency may conduct tests to determine adequacy 

of concrete by cored cylinders complying with ASTM C 42/C 42M or by other 

methods as directed by Construction Manager. 

13. Additional testing and inspecting, at Contractor's expense, will be performed to 

determine compliance of replaced or additional work with specified requirements. 

14. Correct deficiencies in the Work that test reports and inspections indicate dos not 

comply with the Contract Documents. 

END OF SECTION 033000 
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SECTION 221113 - FACILITY WATER DISTRIBUTION PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes water-distribution piping and related components outside the 

building for water service. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene propylene diene terpolymer rubber. 

B. LLDPE:  Linear, low-density polyethylene plastic. 

C. PA:  Polyamide (nylon) plastic. 

D. PE:  Polyethylene plastic. 

E. PP:  Polypropylene plastic. 

F. PVC:  Polyvinyl chloride plastic. 

G. RTRF:  Reinforced thermosetting resin (fiberglass) fittings. 

H. RTRP:  Reinforced thermosetting resin (fiberglass) pipe. 

1.4 SUBMITTALS 

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

B. Coordination Drawings:  For piping and specialties including relation to other services in 

same area, drawn to scale.  Show piping and specialty sizes and valves, meter and specialty 

locations, and elevations. 

C. Operation and Maintenance Data:  For water valves and specialties to include in 

emergency, operation, and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with standards of authorities having jurisdiction for potable-water-service 

piping, including materials, installation, testing, and disinfection. 

B. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

C. Comply with ASTM F 645 for selection, design, and installation of thermoplastic water 

piping. 

D. Comply with FMG's "Approval Guide" or UL's "Fire Protection Equipment Directory" for 

fire-service-main products. 

E. NFPA Compliance:  Comply with NFPA 24 for materials, installations, tests, flushing, and 

valve and hydrant supervision for fire-service-main piping for fire suppression. 

F. NSF Compliance: 

1. Comply with NSF 14 for plastic potable-water-service piping. 

2. Comply with NSF 61 for materials for water-service piping and specialties for 

domestic water. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport:  Prepare valves according to the following: 

1. Ensure that valves are dry and internally protected against rust and corrosion. 

2. Protect valves against damage to threaded ends and flange faces. 

3. Set valves in best position for handling.  Set valves closed to prevent rattling. 

B. During Storage:  Use precautions for valves according to the following: 

1. Do not remove end protectors unless necessary for inspection; then reinstall for 

storage. 

2. Protect from weather.  Store indoors and maintain temperature higher than ambient 

dew-point temperature.  Support off the ground or pavement in watertight enclosures 

when outdoor storage is necessary. 

C. Handling:  Use sling to handle valves if size requires handling by crane or lift.  Rig valves 

to avoid damage to exposed parts.  Do not use handwheels or stems as lifting or rigging 

points. 

D. Deliver piping with factory-applied end caps.  Maintain end caps through shipping, 

storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, 

and moisture. 

E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed 

structural capacity of floor when storing inside. 
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F. Protect flanges, fittings, and specialties from moisture and dirt. 

G. Store any plastic piping protected from direct sunlight.  Support to prevent sagging and 

bending. 

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution 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 water-distribution service according to 

requirements indicated: 

1. Notify Construction Manager no fewer than two days in advance of proposed 

interruption of service. 

2. Do not proceed with interruption of water-distribution service without Construction 

Manager's written permission. 

1.8 COORDINATION 

A. Coordinate connection to water main with utility company. 

PART 2 - PRODUCTS 

2.1 COPPER PIPE AND FITTINGS 

A. Copper Pipe:  ASTM B 88, 716. 

1. Copper Socket Fittings:  ASTM B 88, 716. 

2.2 JOINING MATERIALS 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for commonly used 

joining materials. 

B. Copper Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by piping 

system manufacturer, unless otherwise indicated. 

2.3 PIPING SPECIALTIES 

A. Transition Fittings:  Manufactured fitting or coupling same size as, with pressure rating at 

least equal to and ends compatible with, piping to be joined. 

B. Tubular-Sleeve Pipe Couplings: 

1. Manufacturers:  Subject to compliance with requirements. 
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2. Description:  Metal, bolted, sleeve-type, reducing or transition coupling, with center 

sleeve, gaskets, end rings, and bolt fasteners and with ends of same sizes as piping to 

be joined. 

a. Standard:  AWWA C219. 

b. Center-Sleeve Material:  Manufacturer's standard. 

c. Gasket Material:  Natural or synthetic rubber. 

d. Pressure Rating:  150 psig minimum. 

e. Metal Component Finish:  Corrosion-resistant coating or material. 

C. Split-Sleeve Pipe Couplings: 

1. Manufacturers:  Subject to compliance with requirements. 

2. Description:  Metal, bolted, split-sleeve-type, reducing or transition coupling with 

sealing pad and closure plates, O-ring gaskets, and bolt fasteners. 

a. Standard:  AWWA C219. 

b. Sleeve Material:  Manufacturer's standard. 

c. Sleeve Dimensions:  Of thickness and width required to provide pressure 

rating. 

d. Gasket Material:  O-rings made of EPDM rubber, unless otherwise indicated. 

e. Pressure Rating:  150 psig minimum. 

f. Metal Component Finish:  Corrosion-resistant coating or material. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling. 

3.2 PIPING APPLICATIONS 

A. General:  Use pipe, fittings, and joining methods for piping systems according to the 

following applications. 

B. Transition couplings and special fittings with pressure ratings at least equal to piping 

pressure rating may be used, unless otherwise indicated. 

C. Do not use flanges or unions for underground piping. 

D. Flanges, unions, grooved-end-pipe couplings, and special fittings may be used, instead of 

joints indicated, on aboveground piping and piping in vaults. 

E. Underground water-service piping NPS 3/4 to NPS 3 shall be the following: 

1. Copper pipe; socket fittings; and solvent-cemented joints. 

F. Water Meter Box Water-Service Piping NPS 3/4 shall be same as underground water-

service piping. 
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3.3 VALVE APPLICATIONS 

A. General Application:  Use mechanical-joint-end valves for NPS 3 and larger underground 

installation.  Use threaded- or flanged-end valves for installation in vaults.  Use UL/FMG, 

nonrising-stem gate valves for installation with indicator posts.  Use corporation valves and 

curb valves with ends compatible with piping, for NPS 2 and smaller installation. 

B. Drawings indicate valve types to be used.  Where specific valve types are not indicated, the 

following requirements apply: 

1. Underground Valves, NPS 3 and Larger:  AWWA, cast-iron, nonrising-stem, metal-

seated gate valves with valve box. 

2. Underground Valves, NPS 4 and Larger, for Indicator Posts:  UL/FMG, cast-iron, 

nonrising-stem gate valves with indicator post. 

3. Use the following for valves in vaults and aboveground: 

a. Gate Valves, NPS 2 and Smaller:  Bronze, rising stem. 

b. Gate Valves, NPS 3 and Larger:  AWWA, cast iron, OS&Y rising stem, metal 

seated. 

c. Check Valves:  AWWA C508, swing type. 

4. Pressure-Reducing Valves:  Use for water-service piping in vaults and aboveground 

to control water pressure. 

5. Relief Valves:  Use for water-service piping in vaults and aboveground. 

a. Air-Release Valves:  To release accumulated air. 

b. Air/Vacuum Valves:  To release or admit large volume of air during filling of 

piping. 

c. Combination Air Valves:  To release or admit air. 

6. Detector Check Valves:  Use for water-service piping in vaults and aboveground to 

detect unauthorized use of water. 

3.4 PIPING INSTALLATION 

A. Make connections NPS 2 and smaller with drilling machine according to the following: 

1. Install service-saddle assemblies and corporation valves in size, quantity, and 

arrangement required by utility company standards. 

2. Install service-saddle assemblies on water-service pipe to be tapped.  Position outlets 

for corporation valves. 

3. Use drilling machine compatible with service-saddle assemblies and corporation 

valves.  Drill hole in main.  Remove drilling machine and connect water-service 

piping. 

4. Install corporation valves into service-saddle assemblies. 

5. Install manifold for multiple taps in water main. 

6. Install curb valve in water-service piping with head pointing up and with service 

box. 

B. Install copper, AWWA pipe according to ASTM F 645 and AWWA M23. 
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C. Bury piping with depth of cover over top at least 30 inches with top at least 12 inches 

below level of maximum frost penetration, and according to the following: 

1. Under Driveways:  With at least 36 inches cover over top. 

2. In Loose Gravelly Soil and Rock:  With at least 12 inches additional cover. 

D. Extend water-service piping and connect to water-supply source and building-water-piping 

systems at outside face of building wall in locations and pipe sizes indicated. 

E. Install underground piping with restrained joints at horizontal and vertical changes in 

direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and 

other supports. 

3.5 JOINT CONSTRUCTION 

A. Make pipe joints according to the following: 

1. Copper or PVC Piping Gasketed Joints:  Use joining materials according to 

AWWA C900.  Construct joints with elastomeric seals and lubricant according to 

ASTM D 2774 or ASTM D 3139 and pipe manufacturer's written instructions. 

3.6 ANCHORAGE INSTALLATION 

A. Anchorage, General:  Install water-distribution piping with restrained joints.  Anchorages 

and restrained-joint types that may be used include the following: 

1. Concrete thrust blocks. 

B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  

Include anchorages for the following piping systems: 

 

1. Gasketed-Joint, Copper Water-Service Piping:  According to AWWA M23. 

3.7 VALVE INSTALLATION 

A. AWWA Gate Valves:  Comply with AWWA C600 and AWWA M44.  Install each 

underground valve with stem pointing up and with valve box. 

B. AWWA Valves Other Than Gate Valves:  Comply with AWWA C600 and AWWA M44. 

C. UL/FMG, Gate Valves:  Comply with NFPA 24.  Install each underground valve and 

valves in vaults with stem pointing up and with vertical cast-iron indicator post. 

D. UL/FMG, Valves Other Than Gate Valves:  Comply with NFPA 24. 

E. MSS Valves:  Install as component of connected piping system. 

F. Corporation Valves and Curb Valves:  Install each underground curb valve with head 

pointed up and with service box. 
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G. Pressure-Reducing Valves:  Install in vault or aboveground between shutoff valves. 

H. Relief Valves:  Comply with AWWA C512.  Install aboveground with shutoff valve on 

inlet. 

3.8 WATER METER BOX INSTALLATION 

A. Install water meter boxes in paved areas flush with surface. 

B. Install water meter boxes in grass or earth areas with top 2 inches above surface. 

3.9 PROTECTIVE ENCLOSURE INSTALLATION 

A. Install concrete base level and with top approximately 2 inches above grade. 

B. Install protective enclosure over valves and equipment. 

C. Anchor protective enclosure to concrete base. 

3.10 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 

indicate general arrangement of piping, fittings, and specialties. 

B. Connect water-distribution piping to existing water.  Use service clamp and corporation 

valve. 

C. Connect water-distribution piping to interior domestic water piping. 

D. Ground equipment. 

3.11 FIELD QUALITY CONTROL 

A. Piping Tests:  Conduct piping tests before joints are covered and after concrete thrust 

blocks have hardened sufficiently.  Fill pipeline 24 hours before testing and apply test 

pressure to stabilize system.  Use only potable water. 

B. Hydrostatic Tests:  Test at not less than one-and-one-half times working pressure for two 

hours. 

1. Increase pressure in 50-psig increments and inspect each joint between increments.  

Hold at test pressure for 1 hour; decrease to 0 psig.  Slowly increase again to test 

pressure and hold for 1 more hour.  Maximum allowable leakage is 2 quarts per hour 

per 100 joints.  Remake leaking joints with new materials and repeat test until 

leakage is within allowed limits. 

C. Prepare reports of testing activities. 
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3.12 IDENTIFICATION 

A. Install continuous underground, detectable warning tape during backfilling of trench for 

underground water-distribution piping.  Locate below finished grade, directly over piping.  

Underground warning tapes are specified in Division 31 Section "Earth Moving." 

B. Permanently attach equipment nameplate or marker indicating plastic water-service piping, 

on main electrical meter panel.   

3.13 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new water-distribution piping systems and parts of existing systems that have 

been altered, extended, or repaired before use. 

2. Use purging and disinfecting procedure prescribed by authorities having jurisdiction 

or, if method is not prescribed by authorities having jurisdiction, use procedure 

described in NFPA 24 for flushing of piping.  Flush piping system with clean, 

potable water until dirty water does not appear at points of outlet. 

3. Use purging and disinfecting procedure prescribed by authorities having jurisdiction 

or, if method is not prescribed by authorities having jurisdiction, use procedure 

described in AWWA C651 or do as follows: 

a. Fill system or part of system with water/chlorine solution containing at least 

50 ppm of chlorine; isolate and allow to stand for 24 hours. 

b. Drain system or part of system of previous solution and refill with 

water/chlorine solution containing at least 200 ppm of chlorine; isolate and 

allow to stand for 3 hours. 

c. After standing time, flush system with clean, potable water until no chlorine 

remains in water coming from system. 

d. Submit water samples in sterile bottles to authorities having jurisdiction.  

Repeat procedure if biological examination shows evidence of contamination. 

B. Prepare reports of purging and disinfecting activities. 

END OF SECTION 221113 
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SECTION 221313 - FACILITY SANITARY SEWERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes gravity-flow and force-main with the following components: 

1. Special fittings for expansion and deflection. 

2. Cleanouts. 

3. Corrosion-protection piping encasement. 

1.3 DEFINITIONS 

A. ABS:  Acrylonitrile-butadiene-styrene plastic. 

B. EPDM:  Ethylene-propylene-diene-monomer rubber. 

C. FRP:  Fiberglass-reinforced plastic. 

D. LLDPE:  Linear low-density, polyethylene plastic. 

E. PE:  Polyethylene plastic. 

F. PP:  Polypropylene plastic. 

G. PVC:  Polyvinyl chloride plastic. 

H. RTRF:  Glass-fiber-reinforced, thermosetting-resin fitting. 

I. RTRP:  Glass-fiber-reinforced, thermosetting-resin pipe. 

J. TPE:  Thermoplastic elastomer. 

1.4 PERFORMANCE REQUIREMENTS 

A. Gravity-Flow, Nonpressure, Drainage-Piping Pressure Rating:  15-foot head of water. 

B. Force-Main, Pressure-Piping Pressure Rating:  At least equal to system operating pressure 

but not less than 100 psig. 
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1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Special pipe fittings. 

2. Backwater valves. 

B. Field quality-control test reports. 

1.6 DELIVERY, STORAGE, AND HANDLING 

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

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

1.7 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Sewerage 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 Construction Manager no fewer than two days in advance of proposed 

interruption of service and bypassing or storage methods. 

2. Do not proceed with interruption of service without Construction Manager's written 

permission. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply 

to product selection: 

1. Manufacturers:  Subject to compliance with requirements. 

2.2 PIPING MATERIALS 

A. Refer to Part 3 "Piping Applications" Article for applications of pipe, fitting, and joining 

materials. 

2.3 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, Service and Extra-Heavy classes. 

B. Gaskets:  ASTM C 564, rubber. 
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2.4 HUBLESS CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 888 or CISPI 301. 

B. Heavy-Duty, Shielded, Stainless-Steel Couplings, NPS 10 and Smaller:  With 

ASTM A 666, Type 301 or Type 304, stainless-steel shield; 2 or more stainless-steel bands 

and tightening devices; and ASTM C 564, rubber sleeve. 

1. Manufacturers: Subject to compliance with requirements. 

2. Couplings for NPS 1-1/2 to NPS 4:  3 inches. 

3. Couplings for NPS 5 to NPS 10:  4 inches. 

C. Heavy-Duty, Shielded, Stainless-Steel Couplings, NPS 12 and NPS 15:  With 

ASTM A 666, Type 301 or Type 304, stainless-steel shield; stainless-steel bands and 

tightening devices; and ASTM C 564, rubber sleeve. 

1. Manufacturers: Subject to compliance with requirements. 

2. Couplings:  5-1/2-inch- wide shield with 6 bands. 

D. Heavy-Duty, Cast-Iron Couplings:  ASTM A 48/A 48M, two-piece, cast-iron housing; 

stainless-steel bolts and nuts; and ASTM C 564, rubber sleeve. 

1. Manufacturers: Subject to compliance with requirements. 

2. Couplings for NPS 1-1/2 to NPS 4:  2-1/8-inch- wide housing with 2 bolts. 

3. Couplings for NPS 5 and NPS 6:  3-1/8-inch- wide housing with 4 bolts. 

4. Couplings for NPS 8 and NPS 10:  4-inch- wide housing with 4 bolts. 

2.5 PVC PIPE AND FITTINGS 

A. PVC Pressure Pipe:  AWWA C900, Class 150, for gasketed joints and using ASTM F 477, 

elastomeric seals. 

1. Fittings NPS 4 to NPS 8:  PVC pressure fittings complying with AWWA C907, for 

gasketed joints and using ASTM F 477, elastomeric seals. 

2. Fittings NPS 10 and Larger:  Ductile-iron, compact fittings complying with 

AWWA C153, for push-on joints and using AWWA C111, rubber gaskets. 

B. PVC Water-Service Pipe and Fittings:  ASTM D 1785, Schedule 40 pipe, with plain ends 

for solvent-cemented joints with ASTM D 2466, Schedule 40, socket-type fittings. 

C. PVC Sewer Pipe and Fittings, NPS 15 and Smaller:  ASTM D 3034, SDR 35, with bell-

and-spigot ends for gasketed joints with ASTM F 477, elastomeric seals. 

D. PVC Profile Gravity Sewer Pipe and Fittings:  ASTM F 794 pipe, with bell-and-spigot 

ends; ASTM D 3034 fittings, with bell ends; and ASTM F 477, elastomeric seals. 
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2.6 NONPRESSURE-TYPE PIPE COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for 

joining underground nonpressure piping.  Include ends of same sizes as piping to be joined 

and corrosion-resistant-metal tension band and tightening mechanism on each end. 

B. Sleeve Materials: 

 

1. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 

2. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 

3. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 

C. Unshielded, Flexible Couplings:  Elastomeric sleeve with stainless-steel shear ring and 

corrosion-resistant-metal tension band and tightening mechanism on each end. 

1. Manufacturers: Subject to compliance with requirements. 

D. Ring-Type, Flexible Couplings:  Elastomeric compression seal with dimensions to fit 

inside bell of larger pipe and for spigot of smaller pipe to fit inside ring. 

1. Manufacturers: Subject to compliance with requirements. 

2.7 PRESSURE-TYPE PIPE COUPLINGS 

A. Reducing or transition, metal, bolted, sleeve-type, reducing or transition coupling, for 

joining underground pressure piping.  Include 150-psig minimum pressure rating and ends 

of same sizes as piping to be joined. 

B. Tubular-Sleeve Couplings:  AWWA C219, with center sleeve, gaskets, end rings, and bolt 

fasteners. 

1. Manufacturers: Subject to compliance with requirements. 

2. Center-Sleeve Material:  Manufacturer's standard. 

3. Gasket Material:  Natural or synthetic rubber. 

4. Metal Component Finish:  Corrosion-resistant coating or material. 

C. Split-Sleeve Couplings:  With split sleeve with sealing pad and closure plates, O-ring 

gaskets, and bolt fasteners. 

1. Manufacturers: Subject to compliance with requirements. 

2. Sleeve Material: Manufacturer's standard. 

3. Sleeve Dimensions:  Of thickness and width required to provide pressure rating. 

4. Gasket Material:  O-rings made of EPDM rubber, unless otherwise indicated. 

5. Metal Component Finish:  Corrosion-resistant coating or material. 
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2.8 BACKWATER VALVES 

A. Gray-Iron Backwater Valves:  ASME A112.14.1, gray-iron body and bolted cover, with 

bronze seat. 

1. Manufacturers: Subject to compliance with requirements. 

2. Horizontal Type:  With swing check valve and hub-and-spigot ends. 

3. Combination Horizontal and Manual Gate-Valve Type:  With swing check valve, 

integral gate valve, and hub-and-spigot ends. 

4. Terminal Type:  With bronze seat, swing check valve, and hub inlet. 

2.9 CLEANOUTS 

A. PVC Cleanouts:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and 

riser to cleanout of same material as sewer piping. 

1. Manufacturers: Subject to compliance with requirements. 

2.10 CORROSION-PROTECTION PIPING ENCASEMENT 

A. Encasement for Underground PVC/SDR Piping:  ASTM A 674 or AWWA C105. 

 

1. 20” x 20” 3000 PSI Concrete Encasement (6” around pipe) 

2.11 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318/318R, ACI 350R, and the 

following: 

1. Cement:  ASTM C 150, Type IIA 

2. Fine Aggregate:  ASTM C 33, sand. 

3. Coarse Aggregate:  ASTM C 33, crushed gravel. 

4. Water:  Potable. 

B. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum water/cementitious 

materials ratio. 

1. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain. 

2. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed steel. 

C. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi minimum, with 0.58 

maximum water/cementitious materials ratio. 

1. Reinforcement Fabric:  ASTM A 185, steel, welded wire fabric, plain. 

2. Reinforcement Bars:  ASTM A 615/A 615M, Grade 60, deformed steel. 
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2.12 MISCELLANEOUS MATERIALS 

A. Paint:  Coal Tar Epoxy 

1. Dry Film Thickness: 16.0 mil in two coats 

a. Second coat should be applied as soon as possible after previous coat can 

support it. If the previous coat has cured for more than the recoat time 

specified by the manufacturer, then brush blast to provide an adequate 

mechanical bond before recoating. 

b. Coal Tar Epoxy shall be applied without thinning. 

c. Allow concrete to set for a minimum of 28 days prior to painting. 

d. Coal Tar Epoxy shall be allowed to cure for a minimum of 7 days prior to 

coming in contact with liquids. 

2. Color: Black 

3. Maximum VOC Content: 5.0 lbs/gallon 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Division 31 Section "Earth 

Moving." 

3.2 PIPING APPLICATIONS 

A. Pipe couplings and special pipe fittings with pressure ratings at least equal to piping rating 

may be used in applications below, unless otherwise indicated. 

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

nonpressure sewer piping, unless otherwise indicated. 

a. Unshielded, flexible or rigid couplings for same or minor difference OD 

pipes. 

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

with different OD. 

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. 

B. Special Pipe Fittings:  Use for pipe expansion and deflection.  Pipe couplings and special 

pipe fittings with pressure ratings at least equal to piping rating may be used in applications 

below, unless otherwise indicated. 

C. Gravity-Flow, Nonpressure Sewer Piping:  Use the following pipe materials for each size 

range: 

1. NPS 8 and NPS 10:  PVC sewer pipe and fittings, gaskets, and gasketed joints. 

2. NPS 8 and NPS 10:  PVC profile gravity sewer pipe and fittings, gaskets, and 

gasketed joints. 
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D. Force-Main, Pressure Piping:  Use the following pipe materials for each size range: 

1. NPS 4:  Ductile-iron pressure pipe; ductile-iron standard or compact fittings; gaskets; 

and gasketed joints. 

3.3 PIPING INSTALLATION 

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

and arrangement of underground sanitary sewerage piping.  Location and arrangement of 

piping layout take design considerations into account.  Install piping as indicated, to extent 

practical.  Where specific installation is not indicated, follow piping manufacturer's written 

instructions. 

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

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

sleeves, and couplings according to manufacturer's written instructions for using lubricants, 

cements, and other installation requirements. 

C. 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. 

D. Tunneling:  Install pipe under streets or other obstructions that cannot be disturbed by 

tunneling, jacking, or combination of both. 

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

1. Install piping pitched down in direction of flow, at minimum slope of 0.50 percent, 

unless otherwise indicated. 

2. Install piping NPS 8 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 piping below frost line. 

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

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

ASTM F 1668. 

F. Install force-main, pressure piping according to the following: 

1. Install piping with restrained joints at tee fittings and at horizontal and vertical 

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

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

2. Install piping with 36-inch minimum cover. 

3. Install piping below frost line. 

G. Clear interior of piping of dirt and superfluous material as work progresses.  Maintain swab 

or drag in piping, and pull past each joint as it is completed.  Place plug in end of 

incomplete piping at end of day and when work stops. 
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3.4 PIPE JOINT CONSTRUCTION 

A. Basic piping joint construction is specified in Division 22 Section "Common Work Results 

for Plumbing" Where specific joint construction is not indicated, follow piping 

manufacturer's written instructions. 

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

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

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

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

Pipe and Fittings Handbook" for hubless-coupling joints. 

3. Join ductile-iron, gravity sewer piping according to AWWA C600 for push-on joints. 

4. Join ductile-iron and special fittings according to AWWA C600 or AWWA M41. 

5. Join stainless-steel drainage piping according to ASME A112.3.1. 

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

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

7. Join dissimilar pipe materials with nonpressure-type, flexible couplings. 

C. Join force-main, pressure piping according to the following: 

1. Join ductile-iron pressure piping according to AWWA C600 or AWWA M41 for 

push-on joints. 

2. Join ductile-iron special fittings according to AWWA C600 or AWWA M41 for 

push-on joints. 

3. Join dissimilar pipe materials with approved pressure-type couplings. 

3.5 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318/318R. 

3.6 BACKWATER VALVE INSTALLATION 

A. Install horizontal-type backwater valves in piping where indicated. 

B. Install combination horizontal and manual gate valve type in piping where indicated. 

C. Install terminal-type backwater valves on end of piping where indicated.  Secure units to 

sidewalls. 

3.7 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 medium-duty, top-loading classification cleanouts in foot-traffic areas. 

2. Use heavy-duty, top-loading classification cleanouts in vehicle-traffic service areas. 
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3. 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 grade. 

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

surface. 

3.8 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building drains. 

B. Connect pressure, force-main piping to building's sanitary force mains. Terminate piping 

where indicated. 

C. 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, by cutting 

opening into existing unit 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, 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 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 to prevent concrete or debris from entering while making tap 

connections.  Remove debris or other extraneous material that may accumulate. 

3.9 CLOSING ABANDONED SANITARY SEWERAGE SYSTEMS 

A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain 

in place.  Include closures strong enough to withstand hydrostatic and earth pressures that 

may result after ends of abandoned piping have been closed.  Use either procedure below: 

1. Close open ends of piping with at least 8-inch-thick, brick masonry bulkheads. 
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2. Close open ends of piping with threaded metal caps, plastic plugs, or other 

acceptable methods suitable for size and type of material being closed.  Do not use 

wood plugs. 

B. Backfill to grade according to Division 31 Section "Earth Moving." 

3.10 IDENTIFICATION 

A. Materials and their installation are specified in Division 31 Section "Earth Moving." 

Arrange for installation of green warning tapes directly over piping. 

1. Use detectable warning tape over ferrous piping. 

2. Use detectable warning tape over nonferrous piping. 

 

3.11 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 report for each system inspection. 

2. Defects requiring correction include the following: 

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

structures. 

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

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

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

d. Infiltration:  Water leakage into piping. 

e. Exfiltration:  Water leakage from or around piping. 

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

within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

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

repaired, for leaks and defects. 

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

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. Hydrostatic Tests:  Test sanitary sewerage according to requirements of authorities 

having jurisdiction and the following: 

a. Allowable leakage is maximum of 50 gal./inch of nominal pipe size per mile 

of pipe, during 24-hour period. 

b. Close openings in system and fill with water. 
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c. Purge air and refill with water. 

d. Disconnect water supply. 

e. Test and inspect joints for leaks. 

f. Option:  Test ductile-iron piping according to AWWA C600, "Hydrostatic 

Testing" Section.  Use test pressure of at least 10 psig. 

6. Air Tests:  Test sanitary sewerage according to requirements of authorities having 

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

a. Test plastic gravity sewer piping according to ASTM F 1417. 

b. Test concrete gravity sewer piping according to ASTM C 924. 

7. Force Main:  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. 

 

3.12 CLEANING 

 

A. Clean interior of piping of dirt and superfluous material. 

END OF SECTION 221313 
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SECTION 311000 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes the following: 

1. Protecting existing trees, shrubs, plants and grass to remain. 

2. Removing existing trees, shrubs, plants and grass. 

3. Clearing and grubbing. 

4. Stripping and stockpiling topsoil. 

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

6. Disconnecting, capping or sealing, abandoning site utilities in place and removing 

site utilities. 

7. Temporary erosion and sedimentation control measures. 

B. Related Sections include the following: 

1. Division 01 Section "Temporary Facilities and Controls" for temporary utilities, 

temporary construction and support facilities, temporary security and protection 

facilities, and temporary erosion and sedimentation control procedures. 

2. Division 01 Section "Execution" for verifying utility locations and for recording 

field measurements. 

1.3 DEFINITIONS 

A. Topsoil:  Natural or cultivated surface-soil layer containing organic matter and sand, silt, 

and clay particles; friable, pervious, and black or a darker shade of brown, gray, or red than 

underlying subsoil; reasonably free of subsoil, clay lumps, gravel, and other objects more 

than 2 inches in diameter; and free of subsoil and weeds, roots, toxic materials, or other 

nonsoil materials. 

B. Tree Protection Zone:  Area surrounding individual trees or groups of trees to be protected 

during construction, and defined by the drip line of individual trees or the perimeter drip 

line of groups of trees, unless otherwise indicated. 

1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil or other materials indicated to remain Owner's property, cleared 

materials shall become Contractor's property and shall be removed from Project site. 
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1.5 SUBMITTALS 

A. Photographs, sufficiently detailed, of existing conditions of trees and plantings, adjoining 

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

clearing. 

1.6 PROJECT CONDITIONS 

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

occupied or used facilities during site-clearing operations. 

 

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

authorities having jurisdiction. 

B. Utility Locator Service:  Notify utility locator service for area where Project is located 

before site clearing. 

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

control measures are in place. 

PART 2 - EXECUTION 

2.1 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. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

2.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

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

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

B. Inspect, repair, and maintain erosion and sedimentation control measures during 

construction until permanent vegetation has been established. 

C. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 

removal. 

2.3 UTILITIES 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 

unless permitted under the following conditions and then only after arranging to provide 

temporary utility services according to requirements indicated: 



McCarthy #230004-08 PUBLIC WORKS FACILITY Wyomissing Borough 

  Berks County 

 

SITE CLEARING 311000 - 3 

1. Notify Construction Manager not less than two days in advance of proposed utility 

interruptions. 

2. Do not proceed with utility interruptions without Construction Manager's written 

permission. 

B. Excavate for and remove underground utilities indicated to be removed. 

2.4 CLEARING AND GRUBBING 

A. All infield mix should be cleared of any vegetation prior to being respread. 

B. Remove obstructions, trees, shrubs, grass, and other vegetation to permit installation of 

new construction. 

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

relocated. 

2. Cut minor roots and branches of trees indicated to remain in a clean and careful 

manner where such roots and branches obstruct installation of new construction. 

3. Grind stumps and remove roots, obstructions, and debris extending to a depth of 18 

inches below exposed subgrade. 

4. Use only hand methods for grubbing within tree protection zone. 

5. Chip removed tree branches and dispose of off-site. 

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

unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches, and 

compact each layer to a density equal to adjacent original ground. 

2.5 TOPSOIL STRIPPING 

A. Strip topsoil to whatever depths are encountered in a manner to prevent intermingling with 

underlying subsoil or other waste materials. 

1. Remove subsoil and nonsoil materials from topsoil, including trash, debris, weeds, 

roots, and other waste materials. 

B. Stockpile topsoil materials away from edge of excavations without intermixing with 

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

dust. 

1. Limit height of topsoil stockpiles to 72 inches. 

2. Do not stockpile topsoil within tree protection zones. 

3. Dispose of excess topsoil as specified for waste material disposal. 

4. Stockpile surplus topsoil to allow for respreading deeper topsoil. 
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2.6 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and as necessary to 

facilitate new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 

length of existing pavement to remain before removing existing pavement.  Saw-cut 

faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain to prevent corrosion. 

2.7 DISPOSAL 

A. Disposal:  Remove surplus soil material, unsuitable topsoil, obstructions, demolished 

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

Owner's property. 

END OF SECTION 311000 
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SECTION 312000 - EARTH MOVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes the following: 

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

2. Excavating and backfilling for buildings and structures. 

3. Drainage course for slabs-on-grade. 

4. Subbase and base course for asphalt paving. 

5. Subsurface drainage backfill for walls and trenches. 

6. Excavating and backfilling for utility trenches. 

7. Excavating and backfilling trenches for buried mechanical and electrical utilities and 

pits for buried utility structures. 

B. Related Sections include the following: 

1. Division 01 Section "Unit Prices" for authorized additional excavation provisions. 

2. Division 01 Section "Temporary Facilities and Controls" for temporary controls, 

utilities, and support facilities. 

3. Division 31 Section "Site Clearing" for temporary erosion and sedimentation control 

measures, site stripping, grubbing, stripping and stockpiling topsoil, and removal of 

above- and below-grade improvements and utilities. 

1.3 UNIT PRICES 

A. Rock Measurement:  Volume of rock actually removed, measured in original position, but 

not to exceed the following.  Unit prices for rock excavation include replacement with 

approved materials. 

1. 12 inches outside of concrete forms other than at footings. 

2. 12 inches outside of concrete forms at footings. 

3. 6 inches outside of minimum required dimensions of concrete cast against grade. 

4. Outside dimensions of concrete walls indicated to be cast against rock without forms 

or exterior waterproofing treatments. 

5. 6 inches beneath bottom of concrete slabs-on-grade. 

6. 6 inches beneath pipe in trenches, and the greater of 18 inches wider than pipe or 36 

inches wide. 
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1.4 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:  Course placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course:  Course 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:  Course 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. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or 

beyond indicated lines and dimensions as directed by Construction Manager.  

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 8 feet in width and more than 15 feet in 

length. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond 

indicated lines and dimensions without direction by Construction Manager.  

Unauthorized excavation, as well as remedial work directed by Construction 

Manager, 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 3 cu. yds. for bulk excavation or 1 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 28,090 lbf and stick-crowd force of not less than 18,650 lbf; measured 

according to SAE J-1179. 

2. Bulk Excavation:  Late-model, track-mounted loader; rated at not less than 210-hp 

flywheel power and developing a minimum of 48,510-lbf breakout force with a 

general-purpose bare bucket; measured according to SAE J-732. 
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I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, 

mechanical and electrical appurtenances, or other man-made stationary features 

constructed above or below the ground surface. 

J. Subbase Course:  Course placed between the subgrade and base course for hot-mix asphalt 

pavement, or course placed between the subgrade and a cement concrete pavement or a 

cement concrete or hot-mix asphalt walk. 

K. Subgrade:  Surface or elevation remaining after completing excavation, or top surface of a 

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

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

services within buildings. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Each type of plastic warning tape. 

2. Geotextile. 

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

B. Samples:  12-by-12-inch Sample of subdrainage and separation geotextile. 

C. Blasting Plan:  For record purposes upon approval. 

D. Seismic Survey Report:  For record purposes; from seismic survey agency. 

E. Preexcavation Photographs:  Show existing conditions of adjoining construction and site 

improvements, including finish surfaces, that might be misconstrued as damage caused by 

earthwork operations.  Submit before earthwork begins. 

1.6 QUALITY ASSURANCE 

A. Blasting:  Comply with applicable requirements in NFPA 495, "Explosive Materials 

Code," and prepare a blasting plan reporting the following: 

1. Types of explosive and sizes of charge to be used in each area of rock removal, 

types of blasting mats, sequence of blasting operations, and procedures that will 

prevent damage to site improvements and structures on Project site and adjacent 

properties. 

2. Seismographic monitoring during blasting operations. 

B. Seismic Survey Agency:  An independent testing agency, acceptable to authorities having 

jurisdiction, experienced in seismic surveys and blasting procedures to perform the 

following services: 

1. Report types of explosive and sizes of charge to be used in each area of rock 

removal, types of blasting mats, sequence of blasting operations, and procedures that 
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will prevent damage to site improvements and structures on Project site and adjacent 

properties. 

2. Seismographic monitoring during blasting operations. 

C. Geotechnical Testing Agency Qualifications:  An independent testing agency qualified 

according to ASTM E 329 to conduct soil materials and rock-definition testing, as 

documented according to ASTM D 3740 and ASTM E 548. 

1.7 PROJECT CONDITIONS 

A. Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 

unless permitted in writing by Construction Manager and then only after arranging to 

provide temporary utility services according to requirements indicated. 

1. Notify Construction Manager not less than two days in advance of proposed utility 

interruptions. 

2. Do not proceed with utility interruptions without Construction Manager's written 

permission. 

3. Contact utility-locator service for area where Project is located before excavating. 

B. Demolish and completely remove from site existing underground utilities indicated to be 

removed.  Coordinate with utility companies to shut off services if lines are active. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not 

available from excavations. 

B. Satisfactory Soils:  ASTM D 2487 Soil Classification Groups GW, GP, GM, SW, SP, and 

SM, or a combination of these groups; free of rock or gravel larger than 4 inches in any 

dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

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. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of 

optimum moisture content at time of compaction. 

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

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. 
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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. 200 sieve. 

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-inch sieve and 0 to 5 percent passing a No. 8 sieve. 

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. 4 sieve. 

J. Sand:  ASTM C 33; fine aggregate, natural, or manufactured sand. 

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

2.2 GEOTEXTILES 

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

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

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

test methods referenced: 

1. Survivability:  Class 2; AASHTO M 288. 

2. Grab Tensile Strength:  157 lbf; ASTM D 4632. 

3. Sewn Seam Strength:  142 lbf; ASTM D 4632. 

4. Tear Strength:  56 lbf; ASTM D 4533. 

5. Puncture Strength:  56 lbf; ASTM D 4833. 

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

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

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

B. Separation Geotextile:  Woven geotextile fabric, manufactured for separation applications, 

made from polyolefins or polyesters; with elongation less than 50 percent; complying with 

AASHTO M 288 and the following, measured per test methods referenced: 

1. Survivability:  Class 2; AASHTO M 288. 

2. Grab Tensile Strength:  247 lbf; ASTM D 4632. 

3. Sewn Seam Strength:  222 lbf; ASTM D 4632. 

4. Tear Strength:  90 lbf; ASTM D 4533. 

5. Puncture Strength:  90 lbf; ASTM D 4833. 

6. Apparent Opening Size:  No. 60 sieve, maximum; ASTM D 4751. 

7. Permittivity:  0.02 per second, minimum; ASTM D 4491. 

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



McCarthy #230004-08 PUBLIC WORKS FACILITY Wyomissing Borough 

  Berks County 

 

EARTH MOVING 312000 - 6 

2.3 CONTROLLED LOW-STRENGTH MATERIAL 

A. Controlled Low-Strength Material:  Low-density, self-compacting, flowable concrete 

material as follows: 

1. Portland Cement:  ASTM C 150, Type II. 

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. 

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

6. Air-Entraining Admixture:  ASTM C 260. 

B. Produce conventional-weight, controlled low-strength material with 140-psi compressive 

strength when tested according to ASTM C 495. 

2.4 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: 

B. Detectable Warning Tape:  Acid- and alkali-resistant polyethylene film warning tape 

manufactured for marking and identifying underground utilities, a minimum of 6 inches 

wide and 4 mils thick, continuously inscribed with a description of the utility, with metallic 

core encased in a protective jacket for corrosion protection, detectable by metal detector 

when tape is buried up to 30 inches deep; colored as follows: 

1. Red:  Electric. 

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

3. Orange:  Telephone and other communications. 

4. Blue:  Water systems. 

5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

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

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

earthwork operations. 

B. Preparation of subgrade for earthwork operations including removal of vegetation, topsoil, 

debris, obstructions, and deleterious materials from ground surface is specified in 

Division 31 Section "Site Clearing." 

C. Protect and maintain erosion and sedimentation controls, which are specified in 

Division 31 Section "Site Clearing," during earthwork operations. 
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D. Provide protective insulating materials to protect subgrades and foundation soils against 

freezing temperatures or frost. 

3.2 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. 

1. 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. 

2. Install a dewatering system, specified in Division 31 Section "Dewatering," to keep 

subgrades dry and convey ground water away from excavations.  Maintain until 

dewatering is no longer required. 

3.3 EXPLOSIVES 

A. Explosives:  Obtain written permission from authorities having jurisdiction before bringing 

explosives to Project site or using explosives on Project site. 

1. Perform blasting without damaging adjacent structures, property, or site 

improvements. 

2. Perform blasting without weakening the bearing capacity of rock subgrade and with 

the least-practicable disturbance to rock to remain. 

3. Contractor is responsible for all damage caused by use of explosives. 

3.4 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. Borings 

have been completed and the test results are located on the Plan Drawings. 

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

materials and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 

construction without exceeding the following dimensions: 

 

a. 12 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. 
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e. 6 inches beneath bottom of concrete slabs-on-grade. 

f. 6 inches beneath pipe in trenches, and the greater of 18 inches wider than pipe 

or 36 inches wide. 

3.5 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. 

2. Pile Foundations:  Stop excavations 6 to 12 inches above bottom of pile cap before 

piles are placed.  After piles have been driven, remove loose and displaced material.  

Excavate to final grade, leaving solid base to receive concrete pile caps. 

3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 

Structures:  Excavate to elevations and dimensions indicated within a tolerance of 

plus or minus 1 inch.  Do not disturb bottom of excavations intended as bearing 

surfaces. 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

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

and subgrades. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

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

1. 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 and shape trench bottoms to provide uniform bearing and 

support of pipes and conduit.  Shape subgrade to provide continuous support for bells, 

joints, and barrels of pipes and for joints, fittings, and bodies of conduits.  Remove 

projecting stones and sharp objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter and flat-bottomed, 

multiple-duct conduit units, hand-excavate trench bottoms and support pipe and 

conduit on an undisturbed subgrade. 
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2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench 

to support bottom 90 degrees of pipe circumference.  Fill depressions with tamped 

sand backfill. 

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

unyielding bearing material to allow for bedding course. 

D. Trench Bottoms:  Excavate trenches 4 inches deeper than bottom of pipe elevation to allow 

for bedding course.  Hand excavate for bell of pipe. 

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

unyielding bearing material to allow for bedding course. 

3.8 SUBGRADE INSPECTION 

A. Notify Construction Manager when excavations have reached required subgrade. 

B. If Construction Manager determines that unsatisfactory soil is present, continue excavation 

and replace with compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with heavy pneumatic-tired 

equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or 

saturated subgrades. 

1. Completely proof-roll subgrade in one direction.  Limit vehicle speed to 3 mph. 

2. Proof-roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 

15 tons. 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, 

as determined by Construction Manager, and replace with compacted backfill or fill 

as directed. 

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

Contract provisions for changes in the Work. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, 

or construction activities, as directed by Construction Manager, without additional 

compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 

elevation of concrete foundation or footing to excavation bottom, without altering top 

elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi, may be used 

when approved by Construction Manager. 

1. Fill unauthorized excavations under other construction or utility pipe as directed by 

Construction Manager. 
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3.10 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. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip 

line of remaining trees. 

3.11 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. 

3.12 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. 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 Section "Cast-in-Place Concrete." 

D. Provide 4-inch- thick, concrete-base slab support for piping or conduit less than 30 inches 

below surface of roadways.  After installing and testing, completely encase piping or 

conduit in a minimum of 4 inches of concrete before backfilling or placing roadway 

subbase. 

E. 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 utility pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on 

both sides and along the full length of utility piping or conduit to avoid damage or 

displacement of piping or conduit.  Coordinate backfilling with utilities testing. 
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F. Controlled Low-Strength Material:  Place initial backfill of controlled low-strength 

material to a height of 12 inches over the utility pipe or conduit. 

G. Backfill voids with satisfactory soil while installing and removing shoring and bracing. 

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. 

3.13 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. 

3.14 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. 

3.15 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. 
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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 92 percent. 

3. Under lawn 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 85 

percent. 

3.16 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 Grading:  Slope grades to direct water away from buildings and to prevent ponding.  

Finish subgrades to required elevations within the following tolerances: 

1. Lawn or Unpaved Areas:  Plus or minus 2 inches. 

2. 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-foot straightedge. 

3.17 SUBSURFACE DRAINAGE 

A. Subdrainage Pipe:  Specified in Division 33 Section "Subdrainage." 

B. 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. 

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

according to ASTM D 698. 

C. 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 1 layer of subsurface drainage geotextile, overlapping sides 

and ends at least 6 inches. 
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1. Compact each filter material layer to 85 percent of maximum dry unit weight 

according to ASTM D 698. 

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

layers to final subgrade. 

3.18 SUBBASE AND BASE COURSES 

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

B. On prepared subgrade, place subbase 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. Place base course material over subbase course under hot-mix asphalt pavement. 

3. Shape subbase and base course to required crown elevations and cross-slope grades. 

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

layer. 

5. Place subbase 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. 

6. Compact subbase 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. 

3.19 DRAINAGE COURSE 

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. Place drainage 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. 

4. 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. 

3.20 FIELD QUALITY CONTROL 

A. Construction Manager reserves the right to stop work and have a testing agency test the 

placed materials to ensure conformance. 
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B. If the materials do not meet the specification criteria, the contractor shall be responsible for 

testing costs, removing affected materials and replacing suitable materials at no cost to the 

owner. 

3.21 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. 

1. Scarify or remove and replace soil material to depth as directed by Construction 

Manager; reshape and recompact. 

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

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

1. Restore appearance, quality, and condition of finished surfacing to match adjacent 

work, and eliminate evidence of restoration to greatest extent possible. 

3.22 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory 

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

END OF SECTION 312000 
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SECTION 321216 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Asphalt materials. 

2. Aggregate materials. 

3. Aggregate subbase. 

4. Asphalt paving binder course and wearing course. 

1.2 PRICE AND PAYMENT PROCEDURES 

A. Section 012000 - Price and Payment Procedures 

B. Asphalt Paving Binder Course: 

1. Basis of Measurement: By ton. 

2. Basis of Payment: Includes priming surfaces, tack coating surfaces, furnishing, placing, 

compacting, and testing binder course. 

C. Asphalt Paving Wearing Course: 

1. Basis of Measurement: By ton. 

2. Basis of Payment: Includes priming surfaces, tack coating surfaces, furnishing, placing, 

compacting, and testing wearing course. 

1.3 REFERENCE STANDARDS 

A. American Association of State Highway and Transportation Officials: 

1. AASHTO M17 - Standard Specification for Mineral Filler for Bituminous Paving 

Mixtures. 

2. AASHTO M29 - Standard Specification for Fine Aggregate for Bituminous Paving 

Mixtures. 

3. AASHTO M140 - Standard Specification for Emulsified Asphalt. 

4. AASHTO M208 - Standard Specification for Cationic Emulsified Asphalt. 

5. AASHTO M288 - Standard Specification for Geotextile Specification for Highway 

Applications. 

6. AASHTO M320 - Standard Specification for Performance-Graded Asphalt Binder. 

7. AASHTO M324 - Standard Specification for Joint and Crack Sealants, Hot Applied, for 

Concrete and Asphalt Pavements. 

8. AASHTO MP1a - Standard Specification for Performance-Graded Asphalt Binder. 
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B. Asphalt Institute: 

1. AI MS-2 - Mix Design Methods for Asphalt Concrete and Other Hot- Mix Types. 

2. AI MS-19 - Basic Asphalt Emulsion Manual. 

3. AI SP-2 - Superpave Mix Design. 

C. ASTM International: 

1. ASTM C1371[-2004a] - Standard Test Method for Determination of Emittance of 

Materials Near Room Temperature Using Portable Emissometers. 

2. ASTM C1549[-2004] - Standard Test Method for Determination of Solar Reflectance 

Near Ambient Temperature Using a Portable Solar Reflectometer. 

3. ASTM D242 - Standard Specification for Mineral Filler for Bituminous Paving Mixtures. 

4. ASTM D692 - Standard Specification for Coarse Aggregate for Bituminous Paving 

Mixtures. 

5. ASTM D946 - Standard Specification for Penetration-Graded Asphalt Cement for Use in 

Pavement Construction. 

6. ASTM D977 - Standard Specification for Emulsified Asphalt. 

7. ASTM D1073 - Standard Specification for Fine Aggregate for Bituminous Paving 

Mixtures. 

8. ASTM D1188 - Standard Test Method for Bulk Specific Gravity and Density of 

Compacted Bituminous Mixtures Using Coated Samples 

9. ASTM D2027 - Standard Specification for Cutback Asphalt (Medium-Curing Type). 

10. ASTM D2397 - Standard Specification for Cationic Emulsified Asphalt. 

11. ASTM D2726 - Standard Test Method for Bulk Specific Gravity and Density of Non-

Absorptive Compacted Bituminous Mixtures. 

12. ASTM D2950 - Standard Test Method for Density of Bituminous Concrete in Place by 

Nuclear Methods. 

13. ASTM D3381 - Standard Specification for Viscosity-Graded Asphalt Cement for Use in 

Pavement Construction. 

14. ASTM D3515 - Standard Specification for Hot-Mixed, Hot-Laid Bituminous Paving 

Mixtures. 

15. ASTM D3549 - Standard Test Method for Thickness or Height of Compacted 

Bituminous Paving Mixture Specimens. 

16. ASTM D3910 - Standard Practices for Design, Testing, and Construction of Slurry Seal. 

17. ASTM D6690 - Standard Specification for Joint and Crack Sealants, Hot Applied, for 

Concrete and Asphalt Pavements. 

18. ASTM E408[-1971(1996)e1] - Standard Test Methods for Total Normal Emittance of 

Surfaces Using Inspection-Meter Techniques. 

19. ASTM E903[-1996] - Standard Test Method for Solar Absorptance, Reflectance, and 

Transmittance of Materials Using Integrating Spheres. 

20. ASTM E1918[-1997] - Standard Test Method for Measuring Solar Reflectance of 

Horizontal and Low-Sloped Surfaces in the Field. 

21. ASTM E1980[-2001] - Standard Practice for Calculating Solar Reflectance Index of 

Horizontal and Low-Sloped Opaque Surfaces. 

1.4 SUBMITTALS 

A. Section 013300 - Submittal Procedures: Requirements for submittals. 



McCarthy #230004-08 PUBLIC WORKS FACILITY Wyomissing Borough 

  Berks County 

 

ASPHALT PAVING 321216 - 3 

B. Product Data: 

1. Submit product information for asphalt and aggregate materials. 

2. Submit mix design with laboratory test results supporting design. 

C. Manufacturer's Certificate: Certify Products meet or exceed specified requirements. 

1.5 QUALITY ASSURANCE 

A. Mixing Plant: Conform to Borough Standards. 

B. Mixing Plant: Certified by State. 

C. Obtain materials from same source throughout. 

D. Perform Work in accordance with State (PADOT Pub. 408) and Borough standards. 

1.6 QUALIFICATIONS 

A. Installer: Company specializing in performing work of this section with minimum 5 years 

documented experience. 

1.7 AMBIENT CONDITIONS 

A. Section 015000 - Temporary Facilities and Controls: Ambient conditions control facilities for 

product storage and installation. 

B. Do not place asphalt mixture between November 1 and March 1 or as approved by 

Owner/Engineer. 

C. Do not place asphalt mixture when ambient air or base surface temperature is less than 45 

degrees F, or surface is wet or frozen. 

D. Place asphalt mixture when temperature is not more than 15 degrees F less than initial mixing 

temperature. 

PART 2 - PRODUCTS 

2.1 ASPHALT PAVING 

A. Performance / Design Criteria: 

1. Paving: Superpave design based on million equivalent single axle loads (ESAL) for 20-

year paving design life. 
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B. Asphalt Materials: 

1. Aggregate: 9.5mm & 19.0mm. 

2. Asphalt Binder: AASHTO M320; performance grade [PG 64-22], in accordance with 

State and Borough standards. 

3. Prime Coat: MC-70 or MC-250. 

4. Tack Coat: ASTM D977; diluted emulsified asphalt type. 

C. Aggregate Materials: 

1. Coarse Aggregate: In accordance with State and Borough standards. 

2. Fine Aggregate: In accordance with State and Borough standards. 

D. Aggregate Subbase: In accordance with State and Borough standards. 

2.2 MIXES 

A. Use dry material to avoid foaming. Mix uniformly. 

B. Asphalt Paving Mixtures: Designed in accordance with State and Borough standards with 

maximum 10% percent by weight reclaimed asphalt pavement. 

C. Paving Surfaces: Minimum solar reflectance index (SRI) of 29, calculated in accordance with 

ASTM E1980. 

1. Reflectance: Measured in accordance with ASTM E903, ASTM E1918, or ASTM 

C1549. 

2. Emittance: Measured in accordance with ASTM E408 or ASTM C1371. 

2.3 ACCESSORIES 

A. Geotextile Fabric: AASHTO M288; woven, polypropylene US Fabrics US 200 (Class 3 

stabilization and separation applications) or approved equal. 

B. Sealant: ASTM D6690, Type I; hot applied type. 

2.4 SOURCE QUALITY CONTROL 

A. Section 014000 - Quality Requirements: Testing, inspection and analysis requirements. 

B. Submit proposed mix design of each class of mix for review prior to beginning of Work. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Section 017000 - Execution and Closeout Requirements: Requirements for installation 

examination. 

B. Verify utilities indicated under paving are installed with excavations and trenches backfilled and 

compacted. 

C. Verify with Owner/Engineer that compacted subgrade, granular stabilized soil, and subbase is 

dry and ready to support paving and imposed loads. 

1. Proof roll subbase with two perpendicular passes to identify soft spots. 

2. Remove soft subbase and replace with compacted fill. 

D. Verify gradients and elevations of base are correct. 

E. Verify gutter drainage grilles and frames, manhole frames and are installed in correct position 

and elevation. 

3.2 PREPARATION 

A. Prepare subbase in accordance with State and Borough standards and Section 321216.10. 

3.3 DEMOLITION 

A. Saw cut and notch existing paving as indicted on Drawings. 

B. Clean existing paving to remove foreign material, excess joint sealant and crack filler from 

paving surface. 

C. Repair surface defects in existing paving to provide uniform surface to receive new paving. 

3.4 INSTALLATION 

A. Tack Coat: 

1. Apply tack coat on asphalt and concrete surfaces over subgrade surface at uniform rate. 

a. New Surfaces: 1/2 gal/sq. yd. 

b. Existing Surfaces: 1/2 gal/sq. yd. 

2. Apply tack coat to contact surfaces of curbs, gutters and structures. 

3. Coat surfaces of manhole and catch basin frames with oil to prevent bond with asphalt 

paving. Do not tack coat these surfaces. 

B. Single Course Asphalt Paving: 

1. Install Work in accordance with State and Borough standards. 

2. Place asphalt within 24 hours of applying primer or tack coat. 
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3. Place asphalt wearing course to thickness indicated on Drawings. 

4. Compact paving by rolling to specified density. Do not displace or extrude paving from 

position. Hand compact in areas inaccessible to rolling equipment. 

5. Complete compaction before mix temperature cools to 185⁰ F. 

6. Perform rolling with consecutive passes to achieve even and smooth finish. 

3.5 TOLERANCES 

A. Section 014000 - Quality Requirements: Tolerances. 

B. Flatness: Maximum variation of 1/4 inch measured with 10-foot straight edge. 

C. Scheduled Compacted Thickness: Within 1/4. 

D. Variation from Indicated Elevation: Within 1/2 inch. 

3.6 FIELD QUALITY CONTROL 

A. Section 014000 - Quality Requirements: Requirements for inspecting, testing. 

B. Asphalt Paving Mix Temperature: Measure temperature at time of placement. Lay HMA only 

when temperature is between 250- and 350-degrees Fahrenheit. 

3.7 PROTECTION 

A. Section 017000 - Execution and Closeout Requirements. 

B. Immediately after placement, protect paving from mechanical injury for 24 hours or until 

surface temperature is less than 140 degrees F. 

END OF SECTION 321216 
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SECTION 329300 - PLANTINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section Includes: 

1. Plants. 

2. Planting soils. 

3. Tree stabilization. 

4. Landscape edgings. 

 

B. Related Sections: 

 

1. Division 31 Section "Site Clearing" for protection of existing trees and plantings, topsoil 

stripping and stockpiling, and site clearing. 

2. Division 31 Section "Earth Moving" for excavation, filling, and rough grading and for 

subsurface aggregate drainage and drainage backfill materials. 

3. Division 32 Section "Grasses" for lawn and meadow planting, hydroseeding, and erosion-

control materials. 

1.3 UNIT PRICES 

A. Work of this Section is affected by unit prices specified in the Bid Form. 

1. Unit prices apply to additions to and deletions from Work as authorized by Change 

Orders. 

1.4 DEFINITIONS 

A. Backfill:  The earth used to replace or the act of replacing earth in an excavation. 

B. Balled and Burlapped Stock:  Plants dug with firm, natural balls of earth in which they were 

grown, with ball size not less than sizes indicated; wrapped with burlap, tied, rigidly supported, 

and drum laced with twine with the root flare visible at the surface of the ball as recommended 

by ANSI Z60.1. 

C. Bare-Root Stock:  Plants with a well-branched, fibrous-root system developed by transplanting 

or root pruning, with soil or growing medium removed, and with not less than minimum root 

spread according to ANSI Z60.1 for type and size of plant required. 
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D. Container-Grown Stock:  Healthy, vigorous, well-rooted plants grown in a container, with a 

well-established root system reaching sides of container and maintaining a firm ball when 

removed from container.  Container shall be rigid enough to hold ball shape and protect root 

mass during shipping and be sized according to ANSI Z60.1 for type and size of plant required. 

E. Duff Layer:  The surface layer of native topsoil that is composed of mostly decayed leaves, 

twigs, and detritus. 

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

G. Manufactured Topsoil:  Soil produced off-site by homogeneously blending mineral soils or sand 

with stabilized organic soil amendments to produce topsoil or planting soil. 

H. Pesticide:  A substance or mixture intended for preventing, destroying, repelling, or mitigating a 

pest.  This includes insecticides, miticides, herbicides, fungicides, rodenticides, and 

molluscicides.  It also includes substances or mixtures intended for use as a plant regulator, 

defoliant, or desiccant. 

I. Pests:  Living organisms that occur where they are not desired, or that cause damage to plants, 

animals, or people.  These include insects, mites, grubs, mollusks (snails and slugs), rodents 

(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

J. Planting Area:  Areas to be planted. 

K. Planting Soil:  Standardized topsoil; existing, native surface topsoil; existing, in-place surface 

soil; imported topsoil; or manufactured topsoil that is modified with soil amendments and 

perhaps fertilizers to produce a soil mixture best for plant growth. 

L. Plant; Plants; Plant Material:  These terms refer to vegetation in general, including trees, shrubs, 

vines, ground covers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation. 

M. Root Flare:  Also called "trunk flare."  The area at the base of the plant's stem or trunk where 

the stem or trunk broadens to form roots; the area of transition between the root system and the 

stem or trunk. 

N. Stem Girdling Roots:  Roots that encircle the stems (trunks) of trees below the soil surface. 

O. Subgrade:  Surface or elevation of subsoil remaining after excavation is complete, or the top 

surface of a fill or backfill before planting soil is placed. 

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

matter and soil organisms. 

Q. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  

In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban 

environments, the surface soil can be subsoil. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated, including soils. 
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1. Plant Materials:  Include quantities, sizes, quality, and sources for plant materials. 

2. Pesticides and Herbicides:  Include product label and manufacturer's application 

instructions specific to the Project. 

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

1. Trees and Shrubs: Two samples of each variety and size delivered to the site for review.  

Maintain approved samples on-site as a standard for comparison. 

2. Compost Mulch:  1-quart volume of each organic mulch required; in sealed plastic bags 

labeled with composition of materials by percentage of weight and source of mulch.  

Each Sample shall be typical of the lot of material to be furnished; provide an accurate 

representation of color, texture, and organic makeup. 

C. Qualification Data:  For qualified landscape Installer.  Include list of similar projects completed 

by Installer demonstrating Installer's capabilities and experience.  Include project names, 

addresses, and year completed, and include names and addresses of owners' contact persons. 

D. Product Certificates:  For each type of manufactured product, from manufacturer, and 

complying with the following: 

1. Manufacturer's certified analysis of standard products. 

2. Analysis of other materials by a recognized laboratory made according to methods 

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

E. Material Test Reports:  For standardized ASTM D 5268 topsoil & existing native surface 

topsoil and imported or manufactured topsoil. 

F. Maintenance Instructions:  Recommended procedures to be established by Owner for 

maintenance of plants during a calendar year.  Submit before start of required maintenance 

periods. 

G. Warranty:  Sample of special warranty. 

1.6 QUALITY ASSURANCE 

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

establishment of plants. 

1. Experience: At least three years' experience in landscape installation in addition to 

requirements in Division 01 Section "Quality Requirements." 

2. Installer's Field Supervision:  Require Installer to maintain an experienced full-time 

supervisor on Project site when work is in progress. 

3. Personnel Certifications:  Installer's field supervisor shall have certification in the 

following categories from the Professional Landcare Network: 

a. Certified Landscape Technician - Exterior, with installation and maintenance 

specialty area(s), designated CLT-Exterior. 
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B. Soil-Testing Laboratory Qualifications:  An independent or university laboratory, recognized by 

the State Department of Agriculture, with the experience and capability to conduct the testing 

indicated and that specializes in types of tests to be performed. 

C. Soil Analysis:  For each unamended soil type, furnish soil analysis and a written report by a 

qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, 

and clay content; cation exchange capacity; deleterious material; pH; and mineral and plant-

nutrient content of the soil. 

D. Provide quality, size, genus, species, and variety of plants indicated, complying with applicable 

requirements in ANSI Z60.1. 

1. Selection of plants purchased under allowances will be made by Engineer/Architect, who 

will tag plants at their place of growth before they are prepared for transplanting. 

E. Measurements:  Measure according to ANSI Z60.1.  Do not prune to obtain required sizes. 

1. Trees and Shrubs:  Measure with branches and trunks or canes in their normal position.  

Take height measurements from or near the top of the root flare for field-grown stock and 

container grown stock.  Measure main body of tree or shrub for height and spread; do not 

measure branches or roots tip to tip.  Take caliper measurements 6 inches above the root 

flare for trees up to 4-inch caliper size, and 12 inches above the root flare for larger sizes. 

2. Other Plants:  Measure with stems, petioles, and foliage in their normal position. 

F. Plant Material Observation:  Architect may observe plant material either at place of growth or at 

site before planting for compliance with requirements for genus, species, variety, cultivar, size, 

and quality.  Architect retains right to observe trees and shrubs further for size and condition of 

balls and root systems, pests, disease symptoms, injuries, and latent defects and to reject 

unsatisfactory or defective material at any time during progress of work.  Remove rejected trees 

or shrubs immediately from Project site. 

1. Notify Engineer of sources of planting materials seven (7) days in advance of delivery to 

site. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Packaged Materials:  Deliver packaged materials in original, unopened containers showing 

weight, certified analysis, name and address of manufacturer, and indication of conformance 

with state and federal laws if applicable. 

B. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 

or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, 

discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, 

water conveyance systems, or walkways. 

3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate 

certificates. 
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C. Deliver bare-root stock plants freshly dug.  Immediately after digging up bare-root stock, pack 

root system in wet straw, hay, or other suitable material to keep root system moist until 

planting. 

D. Do not prune trees and shrubs before delivery.  Protect bark, branches, and root systems from 

sun scald, drying, wind burn, sweating, whipping, and other handling and tying damage.  Do not 

bend or bind-tie trees or shrubs in such a manner as to destroy their natural shape.  Provide 

protective covering of plants during shipping and delivery.  Do not drop plants during delivery 

and handling. 

E. Handle planting stock by root ball. 

F. Store bulbs, corms, and tubers in a dry place at 60 to 65 deg F until planting. 

G. Deliver plants after preparations for planting have been completed, and install immediately.  If 

planting is delayed more than six hours after delivery, set plants and trees in their appropriate 

aspect (sun, filtered sun, or shade), protect from weather and mechanical damage, and keep 

roots moist. 

1. Heel-in bare-root stock.  Soak roots that are in dry condition in water for two hours.  

Reject dried-out plants. 

2. Set balled stock on ground and cover ball with soil, peat moss, sawdust, or other 

acceptable material. 

3. Do not remove container-grown stock from containers before time of planting. 

4. Water root systems of plants stored on-site deeply and thoroughly with a fine-mist spray.  

Water as often as necessary to maintain root systems in a moist, but not overly-wet 

condition. 

1.8 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual grade elevations, service and utility locations, irrigation 

system components, and dimensions of plantings and construction contiguous with new 

plantings by field measurements before proceeding with planting work. 

B. Interruption of Existing Services or Utilities:  Do not interrupt services or utilities to facilities 

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

after arranging to provide temporary services or utilities according to requirements indicated: 

1. Do not proceed with interruption of services or utilities without Owner's written 

permission. 

C. Planting Restrictions:  Plant during one of the following periods.  Coordinate planting periods 

with maintenance periods to provide required maintenance from date of Substantial Completion. 

1. Spring Planting:  April 1 through May 30. 

2. Fall Planting:  September 10 through November 23. 

D. Weather Limitations:  Proceed with planting only when existing and forecasted weather 

conditions permit planting to be performed when beneficial and optimum results may be 
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obtained.  Apply products during favorable weather conditions according to manufacturer's 

written instructions and warranty requirements. 

E. Coordination with Turf Areas (Lawns):  Plant trees, shrubs, and other plants after finish grades 

are established and before planting turf areas unless otherwise indicated. 

1. When planting trees, shrubs, and other plants after planting turf areas, protect turf areas, 

and promptly repair damage caused by planting operations. 

1.9 WARRANTY 

A. Special Warranty:  Installer agrees to repair or replace plantings and accessories that fail in 

materials, workmanship, or growth within two years. 

1. Failures include, but are not limited to, the following: 

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of 

adequate maintenance, or neglect by Owner, or incidents that are beyond 

Contractor's control. 

b. Structural failures including plantings falling or blowing over. 

c. Faulty performance. 

2. Include the following remedial actions as a minimum: 

a. Immediately remove dead plants and replace unless required to plant in the 

succeeding planting season. 

b. Replace plants that are more than 25 percent dead or in an unhealthy condition at 

end of warranty period. 

c. A limit of one replacement of each plant will be required except for losses or 

replacements due to failure to comply with requirements. 

d. Provide extended warranty for period equal to original warranty period, for 

replaced plant material. 

1.10 MAINTENANCE SERVICE 

A. Initial Maintenance Service for Trees and Shrubs:  Provide maintenance by skilled employees 

of landscape Installer.  Maintain as required in Part 3.  Begin maintenance immediately after 

plants are installed and continue until plantings are acceptably healthy and well established but 

for not less than maintenance period below. 

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

B. Initial Maintenance Service for Ground Cover and Other Plants:  Provide maintenance by 

skilled employees of landscape Installer.  Maintain as required in Part 3.  Begin maintenance 

immediately after plants are installed and continue until plantings are acceptably healthy and 

well established but for not less than maintenance period below. 

1. Maintenance Period:  Six months from date of Substantial Completion. 
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C. Continuing Maintenance Proposal:  From Installer to Owner, in the form of a standard yearly 

(or other period) maintenance agreement, starting on date initial maintenance service is 

concluded.  State services, obligations, conditions, and terms for agreement period and for 

future renewal options. 

PART 2 - PRODUCTS 

2.1 PLANT MATERIAL 

A. General:  Furnish nursery-grown plants true to genus, species, variety, cultivar, stem form, 

shearing, and other features indicated in Plant Schedule or Plant Legend shown on Drawings 

and complying with ANSI Z60.1; and with healthy root systems developed by transplanting or 

root pruning.  Provide well-shaped, fully branched, healthy, vigorous stock, densely foliated 

when in leaf and free of disease, pests, eggs, larvae, and defects such as knots, sun scald, 

injuries, abrasions, and disfigurement. 

1. Trees with damaged, crooked, or multiple leaders; tight vertical branches where bark is 

squeezed between two branches or between branch and trunk ("included bark"); crossing 

trunks; cut-off limbs more than 3/4 inch in diameter; or with stem girdling roots will be 

rejected. 

2. Collected Stock:  Do not use plants harvested from the wild, from native stands, from an 

established landscape planting, or not grown in a nursery unless otherwise indicated. 

B. Provide plants of sizes, grades, and ball or container sizes complying with ANSI Z60.1 for types 

and form of plants required.  Plants of a larger size may be used if acceptable to 

Engineer/Landscape Architect, with a proportionate increase in size of roots or balls. 

C. Root-Ball Depth:  Furnish trees and shrubs with root balls measured from top of root ball, 

which shall begin at root flare according to ANSI Z60.1.  Root flare shall be visible before 

planting. 

D. Labeling:  Label at least one plant of each variety, size, and caliper with a securely attached, 

waterproof tag bearing legible designation of common name and full scientific name, including 

genus and species.  Include nomenclature for hybrid, variety, or cultivar, if applicable for the 

plant as shown on Drawings. 

E. If formal arrangements or consecutive order of plants is shown on Drawings, select stock for 

uniform height and spread, and number the labels to assure symmetry in planting. 

2.2 PLANTING SOILS 

A. Planting Soil:  Existing, native surface topsoil formed under natural conditions with the duff 

layer retained during excavation process and stockpiled on-site if necessary.  Verify suitability 

of native surface topsoil to produce viable planting soil.  Clean soil of roots, plants, sod, stones, 

clay lumps, and other extraneous materials harmful to plant growth. 

1. Supplement with other planting soil when quantities are insufficient. 
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2. If supplemental soil is needed, mix existing, native surface topsoil with the following soil 

amendments in the following quantities to produce planting soil: 

a. Ratio of Loose Compost to Topsoil by Volume:  1:4. 

b. Imported topsoil or manufactured topsoil from off-site sources:  Obtain topsoil 

displaced from naturally well-drained construction or mining sites where topsoil 

occurs at least 4 inches deep; do not obtain from agricultural land, bogs, or 

marshes. 

1) Additional Properties of Imported Topsoil or Manufactured Topsoil:  

Screened and free of stones 1 inch or larger in any dimension; free of roots, 

plants, sod, clods, clay lumps, pockets of coarse sand, paint, paint washout, 

concrete slurry, concrete layers or chunks, cement, plaster, building debris, 

oils, gasoline, diesel fuel, paint thinner, turpentine, tar, roofing compound, 

acid, and other extraneous materials harmful to plant growth; free of 

obnoxious weeds and invasive plants including quackgrass, Johnsongrass, 

poison ivy, nutsedge, nimblewill, Canada thistle, bindweed, bentgrass, wild 

garlic, ground ivy, perennial sorrel, and bromegrass; not infested with 

nematodes; grubs; or other pests, pest eggs, or other undesirable organisms 

and disease-causing plant pathogens; friable and with sufficient structure to 

give good tilth and aeration.  Continuous, air-filled pore space content on a 

volume/volume basis shall be at least 15 percent when moisture is present at 

field capacity.  Soil shall have a field capacity of at least 15 percent on a dry 

weight basis. 

2.3 MULCHES 

A. Organic Mulch:  Free from deleterious materials and suitable as a top dressing of trees and 

shrubs, consisting of one of the following: 

1. Type:  Ground or shredded bark, Pine straw, salt hay, or threshed straw. 

2. Size Range:  3 inches maximum, 1/2 inch minimum. 

3. Color:  Natural. 

B. Compost Mulch:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; 

moisture content 35 to 55 percent by weight; 100 percent passing through 1-inch sieve; soluble 

salt content of 2 to 5 decisiemens/m; not exceeding 0.5 percent inert contaminants and free of 

substances toxic to plantings; and as follows: 

1. Organic Matter Content:  50% of dry weight. 

2. Feedstock:  Agricultural, food, or industrial residuals; biosolids; yard trimmings; or 

source-separated or compostable mixed solid waste. 

2.4 WEED-CONTROL BARRIERS 

A. Nonwoven Geotextile Filter Fabric:  Polypropylene or polyester fabric, 3 oz./sq. yd. minimum, 

composed of fibers formed into a stable network so that fibers retain their relative position.  

Fabric shall be inert to biological degradation and resist naturally-encountered chemicals, 

alkalis, and acids. 
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2.5 PESTICIDES 

A. General:  Pesticide registered and approved by EPA, acceptable to authorities having 

jurisdiction, and of type recommended by manufacturer for each specific problem and as 

required for Project conditions and application. Do not use restricted pesticides unless 

authorized in writing by authorities having jurisdiction. 

B. Pre-Emergent Herbicide (Selective and Non-Selective):  Effective for controlling the 

germination or growth of weeds within planted areas at the soil level directly below the mulch 

layer. 

2.6 TREE STABILIZATION MATERIALS 

A. Stakes and Guys: LARGE EVERGREEN & SHADE TREES (> 12’) ONLY. 

1. Upright and Guy Stakes:  Rough-sawn, sound, new hardwood, free of knots, holes, cross 

grain, and other defects, 2-by-2-inch nominal by length indicated, pointed at one end. 

2. Flexible Ties:  Wide rubber or elastic bands or straps of length required to reach stakes. 

3. Guys and Tie Wires:  ASTM A 641/A 641M, Class 1, galvanized-steel wire, two-strand, 

twisted, 0.106 inch in diameter. 

4. Tree-Tie Webbing:  UV-resistant polypropylene or nylon webbing with brass grommets. 

5. Guy Cables:  Five-strand, 3/16-inch- diameter, galvanized-steel cable, with zinc-coated 

turnbuckles, a minimum of 3 inches long, with two 3/8-inch galvanized eyebolts. 

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

2.7 MISCELLANEOUS PRODUCTS 

A. Burlap:  Non-synthetic, biodegradable. 

B. Planter Drainage Gravel:  Washed, sound crushed stone or gravel complying with ASTM D 448 

for Size No. 8. 

C. Planter Filter Fabric:  Woven geotextile manufactured for separation applications and made of 

polypropylene, polyolefin, or polyester fibers or combination of them. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive plants for compliance with requirements and conditions affecting 

installation and performance. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 

concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 

paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within 

a planting area. 

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions. 
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3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil 

moisture until the moisture content reaches acceptable levels to attain the required results. 

4. Uniformly moisten excessively dry soil that is not workable and which is too dusty. 

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

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting 

area, remove the soil and contamination as directed by Architect and replace with new planting 

soil. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities and turf areas and existing 

plants from damage caused by planting operations. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 

soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

C. Lay out individual tree and shrub locations and areas for multiple plantings.  Stake locations, 

outline areas, adjust locations when requested, and obtain Engineer/Architect's acceptance of 

layout before excavating or planting.  Make minor adjustments as required. 

D. Lay out plants at locations directed by Architect.  Stake locations of individual trees and shrubs 

and outline areas for multiple plantings. 

E. Apply antidesiccant to trees and shrubs using power spray to provide an adequate film over 

trunks (before wrapping), branches, stems, twigs, and foliage to protect during digging, 

handling, and transportation. 

1. If deciduous trees or shrubs are moved in full leaf, spray with antidesiccant at nursery 

before moving and again two weeks after planting. 

F. Wrap trees and shrubs with burlap fabric over trunks, branches, stems, twigs, and foliage to 

protect from wind and other damage during digging, handling, and transportation. 

3.3 PLANTING AREA ESTABLISHMENT 

A. Loosen subgrade of planting areas to a minimum depth of 6 inches.  Remove stones larger than 

1-1/2 inches in any dimension and sticks, roots, rubbish, and other extraneous matter and legally 

dispose of them off Owner's property. 

1. Spread topsoil, apply soil amendments and fertilizer on surface, and thoroughly blend 

planting soil. 

a. Delay mixing fertilizer with planting soil if planting will not proceed within a few 

days. 

b. Mix lime with dry soil before mixing fertilizer. 
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2. Spread planting soil to a depth of 6 inches but not less than required to meet finish grades 

after natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, or 

excessively wet. 

a. Spread approximately one-half the thickness of planting soil over loosened 

subgrade.  Mix thoroughly into top 2 inches of subgrade.  Spread remainder of 

planting soil. 

B. Finish Grading:  Grade planting areas to a smooth, uniform surface plane with loose, uniformly 

fine texture.  Roll and rake, remove ridges, and fill depressions to meet finish grades. 

C. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if eroded 

or otherwise disturbed after finish grading. 

3.4 EXCAVATION FOR TREES AND SHRUBS 

A. Planting Pits and Trenches:  Excavate circular planting pits with sides sloping inward at a 45-

degree angle.  Excavations with vertical sides are not acceptable.  Trim perimeter of bottom 

leaving center area of bottom raised slightly to support root ball and assist in drainage away 

from center.  Do not further disturb base.  Ensure that root ball will sit on undisturbed base soil 

to prevent settling.  Scarify sides of planting pit smeared or smoothed during excavation. 

1. Excavate approximately three times as wide as ball diameter. 

2. Excavate at least 12 inches wider than root spread and deep enough to accommodate 

vertical roots for bare-root stock. 

3. Do not excavate deeper than depth of the root ball, measured from the root flare to the 

bottom of the root ball. 

4. If area under the plant was initially dug too deep, add soil to raise it to the correct level 

and thoroughly tamp the added soil to prevent settling. 

5. Maintain required angles of repose of adjacent materials as shown on the Drawings.  Do 

not excavate subgrades of adjacent paving, structures, hardscapes, or other new or 

existing improvements. 

6. Maintain supervision of excavations during working hours. 

7. Keep excavations covered or otherwise protected after working hours. 

8. If drain tile is shown on Drawings or required under planting areas, excavate to top of 

porous backfill over tile. 

B. Subsoil and topsoil removed from excavations may be used as planting soil. 

C. Obstructions:  Notify Engineer if unexpected rock or obstructions detrimental to trees or shrubs 

are encountered in excavations. 

1. Hardpan Layer:  Drill 6-inch- diameter holes, 24 inches apart, into free-draining strata or 

to a depth of 10 feet, whichever is less, and backfill with free-draining material. 

D. Drainage:  Notify Engineer if subsoil conditions evidence unexpected water seepage or 

retention in tree or shrub planting pits. 

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



McCarthy #230004-08 PUBLIC WORKS FACILITY   Wyomissing Borough 

  Berks County 

 

PLANTS 329300 - 12 

3.5 TREE, SHRUB, AND VINE PLANTING 

A. Before planting, verify that root flare is visible at top of root ball according to ANSI Z60.1.  If 

root flare is not visible, remove soil in a level manner from the root ball to where the top-most 

root emerges from the trunk.  After soil removal to expose the root flare, verify that root ball 

still meets size requirements. 

B. Remove stem girdling roots and kinked roots.  Remove injured roots by cutting cleanly; do not 

break. 

C. Set stock plumb and in center of planting pit or trench with root flare 1 inch above adjacent 

finish grades. 

1. Use planting soil for planting backfill. 

2. After placing some backfill around root ball to stabilize plant, carefully cut and remove 

burlap, rope, and wire baskets from tops of root balls and from sides, but do not remove 

from under root balls.  Remove pallets, if any, before setting.  Do not use planting stock 

if root ball is cracked or broken before or during planting operation. 

3. Backfill around root ball in layers, tamping to settle soil and eliminate voids and air 

pockets.  When planting pit is approximately one-half filled, water thoroughly before 

placing remainder of backfill.  Repeat watering until no more water is absorbed. 

4. Place planting tablets in each planting pit when pit is approximately one-half filled; in 

amounts recommended in soil reports from soil-testing laboratory.  Place tablets beside 

the root ball about 1 inch from root tips; do not place tablets in bottom of the hole. 

5. Continue backfilling process.  Water again after placing and tamping final layer of soil. 

D. When planting on slopes, set the plant so the root flare on the uphill side is flush with the 

surrounding soil on the slope; the edge of the root ball on the downhill side will be above the 

surrounding soil.  Apply enough soil to cover the downhill side of the root ball. 

3.6 TREE, SHRUB, AND VINE PRUNING 

A. Remove only dead, dying, or broken branches.  Do not prune for shape. 

B. Prune, thin, and shape trees, shrubs, and vines as directed by Architect. 

C. Prune, thin, and shape trees, shrubs, and vines according to standard professional horticultural 

and arboricultural practices.  Unless otherwise indicated by Architect, do not cut tree leaders; 

remove only injured, dying, or dead branches from trees and shrubs; and prune to retain natural 

character. 

D. Do not apply pruning paint to wounds. 

3.7 TREE STABILIZATION 

A. Install trunk stabilization as follows unless otherwise indicated: 

1. Upright Staking and Tying:  Stake trees of 2- through 5-inch caliper.  Stake trees of less 

than 2-inch caliper only as required to prevent wind tip out.  Use a minimum of two 
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stakes of length required to penetrate at least 18 inches below bottom of backfilled 

excavation and to extend one-third of trunk height above grade.  Set vertical stakes and 

space to avoid penetrating root balls or root masses. 

2. Use two stakes for trees up to 12 feet high and 2- to 2-1/2 inches in caliper; three stakes 

for trees less than 14 feet high and up to 5 inches in caliper.  Space stakes equally around 

trees. 

3. Support trees with bands of flexible ties at contact points with tree trunk.  Allow enough 

slack to avoid rigid restraint of tree. 

4. Support trees with two strands of tie wire, connected to the brass grommets of tree-tie 

webbing at contact points with tree trunk.  Allow enough slack to avoid rigid restraint of 

tree. 

B. Staking and Guying:  Stake and guy trees more than 14 feet in height and more than 3 inches in 

caliper unless otherwise indicated.  Securely attach no fewer than three guys to stakes 30 inches 

long, driven to grade. 

1. Site-Fabricated Staking-and-Guying Method: 

a. For trees more than 6 inches in caliper, anchor guys to wood deadmen buried at 

least 36 inches below grade.  Provide compression spring for each guy wire and 

tighten securely. 

b. Support trees with bands of flexible ties at contact points with tree trunk and 

reaching to compression spring.  Allow enough slack to avoid rigid restraint of 

tree. 

c. Attach flags to each guy wire, 30 inches above finish grade. 

2. Proprietary Staking and Guying Device:  Install staking and guying system sized and 

positioned as recommended by manufacturer unless otherwise indicated and according to 

manufacturer's written instructions. 

C. Root-Ball Stabilization:  Install at- or below-grade stabilization system to secure each new 

planting by the root ball unless otherwise indicated. 

1. Wood Hold-Down Method:  Place vertical stakes against side of root ball and drive them 

into subsoil; place horizontal wood hold-down stake across top of root ball and screw at 

each end to one of the vertical stakes. 

a. Install stakes of length required to penetrate at least 18 inches below bottom of 

backfilled excavation.  Saw stakes off at horizontal stake. 

b. Install screws through horizontal hold-down and penetrating at least 1 inch into 

stakes.  Predrill holes if necessary to prevent splitting wood. 

c. Install second set of stakes on other side of root trunk for larger trees as indicated. 

3.8 ROOT-BARRIER INSTALLATION 

A. Install root barrier where trees are planted within 48 inches of paving or other hardscape 

elements, such as walls, curbs, and walkways unless otherwise shown on Drawings. 

B. Align root barrier vertically and run it linearly along and adjacent to the paving or other 

hardscape elements to be protected from invasive roots. 



McCarthy #230004-08 PUBLIC WORKS FACILITY   Wyomissing Borough 

  Berks County 

 

PLANTS 329300 - 14 

C. Install root barrier continuously for a distance of 60 inches in each direction from the tree trunk, 

for a total distance of 10 feet per tree.  If trees are spaced closer, use a single continuous piece 

of root barrier. 

1. Position top of root barrier flush with finish grade. 

2. Overlap root barrier a minimum of 12 inches at joints. 

3. Do not distort or bend root barrier during construction activities. 

4. Do not install root barrier surrounding the root ball of tree. 

3.9 PLANTING AREA MULCHING 

A. Completely cover area to be mulched, overlapping edges a minimum of [6 inches] [12 inches] 

and secure seams with galvanized pins. 

B. Mulch backfilled surfaces of planting areas and other areas indicated. 

1. Trees and Tree-like Shrubs in Turf Areas:  Apply organic mulch ring of 3-inch average 

thickness, with 24-inch radius around trunks or stems.  Do not place mulch within 3 

inches of trunks or stems. 

2. Organic Mulch in Planting Areas:  Apply 3-inch average thickness of organic mulch 

extending 12 inches beyond edge of individual planting pit or trench and over whole 

surface of planting area, and finish level with adjacent finish grades.  Do not place mulch 

within 3 inches of trunks or stems. 

3.10 PLANT MAINTENANCE 

A. Maintain plantings by pruning, cultivating, watering, weeding, fertilizing, mulching, restoring 

planting saucers, adjusting and repairing tree-stabilization devices, resetting to proper grades or 

vertical position, and performing other operations as required to establish healthy, viable 

plantings.  Spray or treat as required to keep trees and shrubs free of insects and disease. 

B. Fill in as necessary soil subsidence that may occur because of settling or other processes.  

Replace mulch materials damaged or lost in areas of subsidence. 

C. Apply treatments as required to keep plant materials, planted areas, and soils free of pests and 

pathogens or disease.  Use integrated past management practices whenever possible to minimize 

the use of pesticides and reduce hazards.  Treatments include physical controls such as hosing 

off foliage, mechanical controls such as traps, and biological control agents. 

3.11 PESTICIDE APPLICATION 

A. Apply pesticides and other chemical products and biological control agents in accordance with 

authorities having jurisdiction and manufacturer's written recommendations.  Coordinate 

applications with Owner's operations and others in proximity to the Work.  Notify Owner before 

each application is performed. 
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B. Pre-Emergent Herbicides (Selective and Non-Selective):  Apply to tree, shrub, and ground-

cover areas in accordance with manufacturer's written recommendations.  Do not apply to 

seeded areas. 

3.12 CLEANUP AND PROTECTION 

A. During planting, keep adjacent paving and construction clean and work area in an orderly 

condition. 

B. Protect plants from damage due to landscape operations and operations of other contractors and 

trades.  Maintain protection during installation and maintenance periods.  Treat, repair, or 

replace damaged plantings. 

C. After installation and before Substantial Completion, remove nursery tags, nursery stakes, tie 

tape, labels, wire, burlap, and other debris from plant material, planting areas, and Project site. 

3.13 DISPOSAL 

A. Remove surplus soil and waste material including excess subsoil, unsuitable soil, trash, and 

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

END OF SECTION 329300 


