
COVER SHEET 

PROJECT #2400066 

4/24/2025 

 

 

 

 

 

Specifica�ons 

Creston Annex Head Start Stormwater Project 

  

 

 

 

111 SW Fi�h Avenue, Suite 2400 

Portland, OR 97204 

503-542-3860 

 

 

PROFESSIONAL RECORD CERTIFICATION 

CIVIL ENGINEERING 

 

Seal w/signature 

 

 

 

 

 

 

 

 

 

 

 

Signing as the Professional of Record for the Specifica1on sec1ons 

listed below:   

 

311000, 312000, 321216, 321313, 321443,321723, 

331100 & 334100 

 

 

 

 

 

 

 



TABLE OF CONTENTS 

PROJECT #2400066 

 

 

 

 

Specifica�ons 

Creston Annex Head Start Stormwater Project 

  

 

 

   DIVISION 31  -  EARTHWORK 

    SECTION 311000 SITE CLEARING 

    SECTION 312000 EARTH MOVING 

 

   DIVISION 32  -  EXTERIOR IMPROVEMENTS 

    SECTION 321216 ASPHALT PAVING 

    SECTION 321313 CONCRETE PAVING 

    SECTION 321443 POROUS UNIT PAVING 

    SECTION 321723 PAVEMENT MARKINGS 

 

   DIVISION 33  -  UTILITIES 

    SECTION 331100 WATER UTILITY DISTRIBUTION 

    SECTION 334100 STORM UTILITY DRAINAGE PIPING 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Creston Annex Head Start Stormwater Project 

 

SITE CLEARING 311000 - 1 

SECTION 311000 - SITE CLEARING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Protecting existing trees and vegetation to remain. 

2. Removing existing trees and other vegetation. 

3. Clearing and grubbing. 

4. Stripping and stockpiling topsoil. 

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

6. Disconnecting, capping or sealing site utilities. 

1.2 SUBMITTALS 

A. Product Data for each type of product indicated. 

1.3 MATERIAL OWNERSHIP 

A. Except for stripped topsoil and other materials indicated to remain on Owner's property, 

cleared materials shall become Contractor's property and shall be removed from Project site 

and disposed of properly. 

1.4 PROJECT CONDITIONS 

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

occupied or used facilities during site-clearing operations. 

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

without permission from Owner and authorities having jurisdiction. 

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

or authorities having jurisdiction. 

B. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on 

Owner's premises where indicated. 

C. Utility Locator Service:  Notify utility locator service for area where Project is located before 

site clearing. 

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

control, tree and vegetation-protection measures are in place. 
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E. The following practices are prohibited within protection zones: 

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

2. Parking vehicles or equipment. 

3. Foot traffic. 

4. Erection of sheds or structures. 

5. Impoundment of water. 

6. Excavation or other digging unless otherwise indicated. 

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

indicated. 

1.5 DEFINITIONS 

A. Topsoil: Natural or cultivated surface-soil layer containing organic matter, 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 weeds, roots, and other deleterious materials. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

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

Section 312000 "Earth Moving." 

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 

available on-site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

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

construction. 

B. Locate and clearly identify trees, shrubs, and other vegetation to remain or to be relocated. 

C. Protect existing site improvements to remain from damage during construction. 

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

A. Provide temporary erosion- and sedimentation-control measures.  Requirements for 

temporary erosion-and-sedimentation-control are specified in Section 312500 “Temporary 

Erosion and Sediment Control.” 

3.3 TREE AND VEGETATION PROTECTION 

A. General:  Protect trees and plants remaining on-site according to requirements below. 

B. Erect and maintain temporary fencing around tree protection zones before starting site 

clearing. Remove fence when construction is complete. 

C. Do not excavate within tree protection zones, unless otherwise indicated. 

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

are damaged by construction operations, in a manner approved by Owner. 

E. Where excavation for new construction is required within drip line of trees, hand clear and 

excavate to minimize damage to root systems. Use narrow-tine spading forks, comb soil to 

expose roots, and cleanly cut roots as close to excavation as possible. 

1. Cover exposed roots with burlap and water regularly. 

2. Temporarily support and protect roots from damage until they are permanently 

relocated and covered with soil. 

3. Coat cut faces of roots more than 1-1/2-inches in diameter with an emulsified asphalt or 

other approved coating formulated for use on damaged plant tissues. 

4. Cover exposed roots with wet burlap to prevent roots from drying out. Backfill with soil 

as soon as possible. 

3.4 UTILITIES 

A. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 

others unless permitted under the following conditions and then only after arranging to 

provide temporary utility services according to requirements indicated: 

1. Notify Owner not less than two days in advance of proposed utility interruptions. 

2. Do not proceed with utility interruptions without Owner's written permission. 

B. Excavate for and remove underground utilities indicated to be removed. 

3.5 CLEARING AND GRUBBING 

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

construction. Removal includes digging out stumps and obstructions and grubbing roots. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or be relocated. 
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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. Completely remove stumps and remove roots, obstructions, and debris to a depth of 18-

inches below exposed subgrade. 

4. Use only hand methods for grubbing within protection zones. 

B. 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. 

3.6 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth indicated on Drawings in a manner to prevent intermingling with 

underlying subsoil or other waste materials. 

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

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

water. 

3.7 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to 

facilitate new construction. 

B. Remove slabs, paving, curbs, and gutters at existing full-depth joints unless indicated 

otherwise. Neatly saw-cut length of existing pavement to remain with vertical faces prior to 

removing existing pavement. 

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

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

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

B. Separate recyclable materials produced during site clearing from other nonrecyclable 

materials.  Store or stockpile without intermixing with other materials and transport them to 

recycling facilities.  Do not interfere with other Project work. 

END OF SECTION 311000 
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SECTION 312000 - EARTH MOVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Preparing subgrades. 

2. Excavating and backfilling for buildings and structures. 

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

4. Base course for concrete pavements. 

5. Base course for asphalt paving. 

6. Excavating and backfilling for utility trenches. 

7. Drainage fill for infiltration facilities. 

1.2 SUBMITTALS 

A. Product Data. 

B. Aggregate Sieve Analysis. 

C. Growing media: (at least 14 days in advance of construction). 

1. Documentation for the two analyses described in articles 2.1.O.1 and 2.1.O.2 of this 

specification (particle gradation with calculated coefficient of uniformity; and pH) shall 

be performed by an accredited laboratory with certification maintained current. The 

date of the analysis shall be no more than 90 calendar days prior to the date of the 

submittal.  The report shall include the following information: 

a. Name and address of the laboratory. 

b. Phone contact and e-mail address for the laboratory. 

c. Test data, including the date and name of the test procedure. 

2. A compost technical data sheet from the compost vendor. The analysis and report must 

conform to the sampling and reporting requirements of the US composting Council Seal 

of Testing Assurance (STA) program. The analysis shall be performed and reported by an 

approved independent STA program laboratory and be no more than 90 calendar days 

prior to the date of submittal. 

3. One gallon-sized bags of the blended material or infiltration test results for growing 

media. 

4. A description of the location, equipment, and method proposed to mix the material. 
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1.3 DEFINITIONS 

A. Backfill:  Soil 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 subgrade, and concrete, or 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. Drainage Fill: Free draining, open-graded aggregate course used to support pervious pavement 

or in drainage zones in flow-through planters, vegetated stormwater facilities and infiltration 

galleries. 

G. 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 Engineer.  Authorized additional 

excavation and replacement material will be paid for according to Contract provisions 

for changes in the Work. 

2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 

lines and dimensions without direction by Engineer.  Unauthorized excavation, as well 

as remedial work directed by Engineer, shall be without additional compensation. 

H. Engineered Fill: Fill that has material, gradation, placement, and compaction requirements. 

Refer to geotechnical recommendations for material selection and compaction requirements. 

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

J. Growing media: Non-native soil mixture made up of sand, loam, and compost; used on surface 

stormwater facilities. 

K. Subgrade:  Surface or elevation remaining after completing excavation, or the top surface of a 

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

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

services within buildings. 

M. Unified Soil Classification System: 

1. GW:  Well-graded gravels; gravel/sand mixtures with little or no fines. 
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2. GP:  Poorly-graded gravels; gravel/sand mixtures with little or no fines. 

3. GM: Silty gravels; poorly-graded gravel/sand/silt mixtures. 

4. GC:  Clayey gravels; poorly-graded gravel/sand/clay mixtures. 

5. SW:  Well-graded sands’ gravelly sands with little or no fines. 

6. SP:  Poorly-graded sands; gravelly sands with little or no fines. 

7. SM:  Silty sands; poorly, graded- sand/gravel/silt mixtures. 

8. SC:  Clayey sands; poorly-graded sand/gravel/clay mixtures. 

9. ML:  Inorganic silts; sandy, gravelly, or clayey silts. 

10. CL:  Lean clays; inorganic, gravelly, sandy, or silty, low to medium-plasticity clays. 

11. OL:  Organic, low-plasticity clays and silts. 

12. MH: Inorganic, elastic silts; sandy, gravelly or clayey elastic silts. 

13. CH:  Fat clays; high-plasticity, inorganic clays. 

14. OH:  Organic, medium to high-plasticity clays and silts 

15. PT:  Peat, humus, hydric soils with high organic content. 

1.4 PROJECT CONDITIONS 

A. Site Information: Research public utility records and verify existing utility locations prior to 

ordering any material. Notify the Engineer immediately if any discrepancies are found in the 

project survey. 

B. See Geotechnical report titled Creston Head Start Memorandum by GRI dated 4/14/2025 for 

additional information and requirements. 

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:  Soil Classification Groups GW, GP, GM, SW, SP, and SM according to 

ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3-inches in 

any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter. 

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. 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 or use Oregon Standard 

Specifications for Construction 3/4-inch-0-inch BASE AGGREGATE. 
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E. 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 3-inch 

sieve and not more than 12 percent passing a No. 200 sieve. 

F. 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 or use Oregon Standard 

Specifications for Construction  3/4-inch—0-inch BASE AGGREGATE. 

G. 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. 

H. Backfill and Fill: 

1. Satisfactory soil materials 

2. Initial trench backfill: Use OREGON STANDARD SPECIFICATIONS FOR CONSTRUCTION 

19.0mm – 0mm (3/4-inch – 0-inch) base aggregate. 

I. Drainage Fill: Angular, granular material with a maximum particle size of 2-inches and shall 

meet Oregon Standard Specification 00430.11. The material shall be free of roots, organic 

material, and other unsuitable materials; have less than 2 percent passing the No. 200 sieve 

(washed analysis); and have at least two mechanically fractured faces. 

J. Growing Media: A loose and friable material blend of loamy soil, sand and compost that is 30-

40 percent compost (by volume) and meets the following other criteria: 

1. Particle Gradation: A sieve analysis of the complete blended material shall be conducted 

per ASTM C117/C136, AASHTO T11/T27, or ASTM D422/D140 and meet the following 

gradation criteria: 

Sieve Size Percent Passing 

1-inch 100 

#4 75-100 

#10 40-100 

#40 15-50 

#100 5-25 

#200 5-15 

The blend shall have a coefficient of uniformity (D60/D10) equal to or greater than 6 to 

ensure it is well graded. 

2. Acidity: pH of the blended material shall be tested and be between 6 and 8. 

3. Compost: The compost shall be derived from plant material and provided by a member 

of the US Composting Council Seal of Testing Assurance (STA) program. See 

www.compostingcouncil.org for a list of local providers. The compost shall be a result of 

biological degradation and transformation of plant-derived materials under conditions 

designed to promote aerobic decomposition. The material shall be well composted, free 

of viable weed seeds, and stable with regard to oxygen consumption and carbon dioxide 

generation. The compost shall have no visible free water and produce no dust when 
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handled. It shall meet the following criteria, as reported by the US Composting Council 

STA Compost Technical Data Sheet provided by the vendor. 

a. 100 percent of the material must pass through a 1/2-inch screen. 

b. The pH of the material shall be between 6 and 8. 

c. Manufactured inert material (plastic, concrete, ceramics, metal, etc.) shall be less 

than 1.0 percent by weight. 

d. The organic matter content shall be between 30 and 70 percent (dry weight 

basis). 

e. Soluble salt content shall be less than 6.0 mmhos/cm. 

f. Maturity indicator shall be greater than 80 percent for Germination and Vigor. 

g. Stability shall be ‘Stable’ to ‘Very Stable’. 

h. Carbon/Nitrogen (C/N) ratio shall be less than 25:1. 

i. Trace metals test result= ‘Pass.’ 

4. Blend: The material shall be well mixed and homogenous. It shall be free of wood 

pieces, plastics, and other foreign matter. There shall be no visible free water. 

5. Infiltration: The blended material shall have a minimum infiltration rate of 2-inches per 

hour. Contractor shall provide the Engineer with a 2 quart sample for initial testing. 

2.2 ACCESSORIES 

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

manufactured for marking and identifying underground utilities, a minimum of 6-inches 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 to comply with local practice or requirements of 

authorities having jurisdiction or 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. 

B. Tracer Wire: 12 AWG minimum solid copper insulated High Molecular Weight Polyethylene 

(HMW PE) tracer wire or approved equal. The tracer wire insulation shall be green for sewer 

pipe and blue for waterlines and be a minimum of 30 mil. thick. Joints or splices shall be 

waterproof. The wire shall be rated for 30 Volt. 
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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 earth 

moving operations. Provide protective insulating materials as necessary. 

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. 

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

subgrades, and from flooding Project site and surrounding area. 

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

temporary protection before placing subsequent materials. 

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

accumulation. 

G. Protect all areas designated to be infiltration facilities from foot or equipment traffic and 

surface water runoff. Do not use proposed infiltration facilities to dispose of surface water 

runoff during construction. Under no circumstances shall material and equipment be stored on 

top of the installation area. Contractor shall not backfill facility until Engineer has inspected it 

and signed off. 

H. Protect all areas designated to receive pervious pavers or pervious pavement from excessive 

compaction. 

3.2 EXCAVATION 

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 without prior approval by the 

Engineer. 

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

and rock, replace with satisfactory soil materials. 
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3.3 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. 

3.4 EXCAVATION FOR WALKS AND PAVEMENTS 

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

and subgrades. 

3.5 EXCAVATION FOR UTILITY TRENCHES 

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

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: 6-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 and bedding course 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. Excavate trenches 6-inches deeper than elevation required in rock or other unyielding 

bearing material, 4-inches deeper elsewhere, to allow for bedding course. Hand 

excavate for bell of pipes. 

2. Excavate utility structures to provide 6-inches clearance (enlarge as needed) to allow for 

compaction of backfill material. 

3.6 EXCAVATION FOR STORMWATER INFILTRATION FACILITIES 

A. Excavate facilities to the indicated gradients, lines, depths, and elevations. All excavations shall 

be performed with the lightest practical excavation equipment. Excavation equipment shall 

not be operated within the limits of the facility. 

B. To help prevent subgrade soil contamination and clogging by sediment, facility construction 

shall be delayed until all other construction within its drainage basin is completed and the 

drainage area stabilized. Provide additional sediment control measures such as diversion 

berms around the facility as needed. Additional excavation and backfill required to restore any 

infiltration rate lost due to clogging or over-compaction during construction shall be 

performed by the contractor at no cost to the owner. 
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3.7 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. 

3.8 BACKFILLS AND FILLS  

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

following: 

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

waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for record documents. 

3. Inspecting and testing 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. 

3.9 UTILITY TRENCH BEDDING 

A. Place bedding 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. 

3.10 UTILITY TRENCH BACKFILL 

A. Trenches under Footings:  Backfill trenches excavated under footings with satisfactory soil or 

approved backfill to within 18-inches from the bottom of footings elevation; fill remaining 

trench excavation with concrete up to the elevation of bottom of footings.  Concrete is 

specified in "Cast-in-Place Concrete." 

B. Place and compact initial trench backfill material, free of particles larger than 1-inch in any 

dimension, to a height of 12-inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 

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

piping or conduit.  Coordinate backfilling with utilities testing. 

C. Place and compact final backfill of satisfactory soil to final subgrade elevation. 
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D. Install warning tape directly above utilities, 12-inches below finished grade, except 6-inches 

below subgrade under pavements and slabs. 

E. Install tracer wire in a continuous fashion above the utility in such a manner as to be able to 

properly trace utility lines without loss or deterioration of signal or without the transmitted 

signal migrating off the tracer wire.  Bring tracer wire to the surface at every box, vault, 

drainage structure, or manhole. 

3.11 DRAINAGE FILL 

A. Compaction of the native soil subgrade should be limited in order to prevent a reduction in the 

permeability of the soil. 

1. Where erosion of subgrade has caused accumulation of fine materials and/or surface 

ponding, this material shall be removed with light equipment and underlying soils 

scarified to a minimum depth of 3-inches with a York rake or equivalent and light 

tractor. 

2. Where subgrade has been compacted due to construction traffic, subgrade shall be 

scarified or removed to a depth sufficient to match the naturally occurring insitu state. 

Add additional base course material to meet design grades at no cost to the owner. 

3. Bring subgrade of base course to line, grade, and elevations indicated. Fill and lightly re-

grade any areas damaged by erosion, ponding, or traffic compaction before the placing 

of stone. 

B. Place drainage geotextile over prepared subgrade, overlapping ends and edges at least 12-

inches.  Secure in place to prevent wrinkling. 

C. Place drainage fill and compact by tamping with a plate vibrator, and screed to depth 

indicated. For drainage fill that exceeds 8-inches in compacted thickness, place fill in layers of 

equal thickness, with no compacted layer more than 8-inches or less than 4-inches thick. 

D. Place drainage geotextile over compacted drainage fill, overlapping ends and edges at least 12-

inches. 

3.12 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontals 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 and around utility structures, use engineered fill. 
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3.13 STORMWATER INFILTRATION FACILITY FILL 

A. Growing media shall be placed in loose lifts, not to exceed 8-inches each. 

B. Placement of the growing media will not be allowed when the weather is too wet as 

determined by the owner’s representative. 

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 3 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. 

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

according to ASTM D 698: 

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

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

4. For utility trenches, compact each layer of initial and final backfill soil material at 95 

percent. 

D. Growing media and Blended Soil shall be compacted with a water-filled landscape roller. It 

shall not otherwise be mechanically compacted. 
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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. 

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

Finish subgrades to required elevations within the following tolerances: 

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

2. Walks:  Plus, or minus 1/2-inch. 

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

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

10-foot straightedge. 

3.17 BASE COURSES UNDER PAVEMENTS AND WALKS 

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

B. On prepared subgrade, place base course under pavements and walks as follows: 

1. Shape base course to required crown elevations and cross-slope grades. 

2. Place 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. 

3. Compact 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. 

3.18 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE 

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

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

on-grade as follows: 

1. 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. 

2. 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. 

3.19 FIELD QUALITY CONTROL 

A. Contractor will perform proof roll testing in lieu of testing agency. Coordinate with Engineer of 

extent of proof rolling. In general, assume proof rolling of base rock under all curbs, planter 

walls and repaving areas: 
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3.20 PROTECTION 

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

free of trash and debris. 

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

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

construction operations or weather conditions. 

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

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

1. Restore appearance, quality, and condition of finished surfacing to match adjacent 

work, and eliminate evidence of restoration to greatest extent possible. 

D. Weather permitting and as approved, stormwater infiltration facility plants shall be installed as 

soon as possible after placing and grading the growing media in order to minimize erosion and 

further compaction. 

3.21 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

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

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

END OF SECTION 312000 
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SECTION 321216 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cold milling of existing asphalt pavement. 

2. Hot-mix asphalt patching. 

3. Hot-mix asphalt paving. 

4. Hot-mix asphalt overlay. 

5. Pavement-marking paint. 

6. Pavement-marking thermoplastic material. 

B. Related Requirements: 

1. Section 312000 "Earth Moving" for subgrade preparation, fill material, aggregate subbase 

and base courses, and aggregate pavement shoulders. 

2. Section 321373 "Concrete Paving Joint Sealants" for joint sealants and fillers at pavement 

terminations. 

1.2 SUBMITTALS 

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

performance properties. 

1. Job-Mix Designs: Certification, by authorities having jurisdiction, of approval of each job 

mix proposed for the work. 

2. Job-mix Designs: For each job mix proposed for the Work. 

1.3 QUALITY ASSURANCE 

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

requirements of Section 00744 of the 2024 Oregon Standard Specifications for Construction for 

asphalt paving work. 

1. Measurement and payment provisions and safety program submittals included in 

standard specifications do not apply to this Section. 
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1.4 PROJECT CONDITIONS 

A. Environmental Limitations: Do not apply asphalt materials if subgrade is wet or excessively 

damp, if rain is imminent or expect before time required for adequate cure, or if the following 

conditions are not met: 

1. Tack Coat: Minimum surface temperature of 60 deg F. 

2. Asphalt Base and Surface Course: 

Dense Graded Mixes Surface Temperature 

Less than 2-inches  60 degrees F  

2-inches – 2 1/2-inches  50 degrees F  

Greater than 2 1/2-inches  40 degrees F  

3. If placing asphalt between March 15 and September 30, temperature may be lowered 5 

degrees F. 

4. Do not use field burners or other devices to heat the pavement to the specified minimum 

temperature. 

B. Pavement-Marking Paint: Proceed with pavement marking only on clean, dry surfaces and at a 

minimum ambient or surface temperature of 55 deg F for water-based materials, and not 

exceeding 95 deg F. 

C. Thermoplastic Pavement-Markings: Proceed with pavement markings only on clean, dry 

surfaces, minimum ambient or surface temperature shall be 50 deg F. 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. Conform to the requirements of 00744 of the 2024 Oregon Standard Specifications for 

Construction. 

2.2 ASPHALT MATERIALS 

A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, PG 64-22. 

B. Tack Coat: ASTM D 977 emulsified asphalt. 

2.3 AUXILIARY MATERIALS 

A. Recycled Materials for Hot-Mix Asphalt Mixes:  Reclaimed asphalt pavement; reclaimed, 

unbound-aggregate base material; and recycled tires, asphalt shingles, or glass from sources and 

gradations that have performed satisfactorily in previous installations, equal to performance of 

required hot-mix asphalt paving produced from all new materials. 
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B. Herbicide:  Commercial chemical for weed control, registered by the EPA.  Provide in granular, 

liquid, or wettable powder form. 

C. Pavement-Marking Paint: MPI #32 Alkyd Traffic Marking Paint. 

1. Color: White & Yellow. 

D. Pavement-Marking Paint: MPI #97 Latex Traffic Marking Paint. 

1. Color: White & Yellow. 

E. Thermoplastic Pavement Markings: Type B-HS Pre-formed, fused thermoplastic film conformed 

to the requirements of 00867 of the 2024 Oregon Standard Specifications for Construction. 

1. Color: White & Yellow. 

F. Glass Beads: AASHTO M 247, Type 1. 

G. Wheel Stops: Precast, air-entrained concrete, 2500-psi (17.2 MPa) minimum compressive 

strength, 6-inches high by 9-inches wide by 72-inches long. Provide chamfered corners, drainage 

slots on underside, and holes for anchoring to substrate. 

1. Dowels: Galvanized steel, 3/4-inch diameter, 10-inch minimum length. 

2.4 MIXES 

A. Hot-Mix Asphalt:  Dense-graded, hot-laid, hot-mix asphalt plant mixes approved by authorities 

having jurisdiction and complying with the following requirements: 

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

Project is located.  

2. Provide mixes conforming to section 00744 of the 2024 Oregon Standard Specifications 

for Construction. 

3. Surface Course: Level 2, 3-inch dense, HMAC. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 

pockets and areas of excess yielding. Do not proof-roll wet or saturated subgrades. 

B. Proceed with paving only after unsatisfactory conditions have been corrected. 
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3.2 COLD MILLING 

A. Clean existing pavement surface of loose and deleterious material immediately before cold 

milling.  Remove existing asphalt pavement by cold milling to grades and cross sections 

indicated. 

1. Mill to a depth of 3-inches. 

2. Patch surface depressions deeper than 1-inch after milling, before wearing course is laid. 

B. If the cold-milled pavement surface will be exposed to traffic, sweep and clean prior to allowing 

traffic to use the roadway. 

3.3 PATCHING 

A. Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound 

base.  Excavate rectangular or trapezoidal patches, extending 12-inches into perimeter of 

adjacent sound pavement, unless otherwise indicated.  Cut excavation faces vertically.  Remove 

excavated material.  Recompact existing unbound-aggregate base course to form new subgrade. 

B. Tack Coat: Apply tack coat uniformly to vertical asphalt surfaces.  Apply at a rate of 0.05 to 0.15 

gal./sq. yd. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 

2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces. 

C. Placing Patch Material:  Fill excavated pavement areas with hot-mix asphalt base mix for full 

thickness of patch and, while still hot, compact flush with adjacent surface. 

D. Asphalt and sand seal edges where new asphalt concrete meets existing pavement. 

3.4 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material 

from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 

pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

C. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates and 

written application instructions.  Apply to dry, prepared subgrade or surface of compacted-

aggregate base before applying paving materials. 

D. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 

2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove 

spillages and clean affected surfaces. 
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3.5 PLACING HOT-MIX ASPHALT 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place 

asphalt mix by hand in areas inaccessible to equipment in a manner that prevents segregation 

of mix.  Place each course to required grade, cross section, and thickness when compacted. 

1. Spread mix at a minimum temperature of 250 deg F. 

2. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10-feet wide unless infill edge strips of a lesser 

width are required. 

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools 

to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent 

segregation of mix; use suitable hand tools to smooth surface. 

D. Provide adequate lighting to illuminate the paver and the roadway in front of and behind the 

paver during the period from 30 minutes after sunset to 30 minutes before sunrise, or as 

deemed necessary by the Engineer. Provide a minimum light level of 10 foot-candles as 

measured on the paved surface at a distance of 16-feet from the front and back edge of the 

paver. Shield lighting from adjacent traffic and roadways as necessary. 

3.6 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct 

joints free of depressions, with same texture and smoothness as other sections of hot-mix 

asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 

2. Offset longitudinal joints, in successive courses, a minimum of 6-inches. 

3. Offset transverse joints, in successive courses, a minimum of 24-inches. 

4. Construct transverse joints at each point where paver ends a day's work and resumes 

work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" 

method according to AI MS-22, for both "Ending a Lane" and "Resumption of Paving 

Operations." 

3.7 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without 

excessive displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-

plate compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 
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B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and 

outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, 

and smoothness.  Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-

mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt 

course has been uniformly compacted to the following density: 

1. Average Density:  92 percent of reference maximum theoretical density according to 

ASTM D 2041, but not less than 90 percent or greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 

warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper 

alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 

F. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled 

and hardened. 

G. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 

marked. 

H. Provide adequate lighting to illuminate each roller and the roadway in front of and behind the 

roller during the period from 30 minutes after sunset to 30 minutes before sunrise, or as deemed 

necessary by the Engineer. Provide a minimum light level of 10 foot-candles as measured on the 

paved surface at a distance of 60-feet from the front and back edge of each roller. Shield lighting 

from adjacent traffic and roadways as necessary. 

I. Compaction to a specified density will not be required for thin pavements such as leveling, 

patches, or where the nominal compacted thickness of a course of asphalt concrete pavement 

will be less than 2-inches. 

3.8 INSTALLATION TOLERANCES 

A. Cold Milling: Test with a 12-foot (3.7-meter) straightedge furnished and operated by the 

Contractor, as directed. The variation from the top of the ridges from the testing edge of the 

straightedge, between any two ridge contact points, shall not exceed 1/4-inch. 

B. Pavement Thickness:  Compact each course to produce the thickness indicated within the 

following tolerances: 

1. Base Course:  Plus, or minus 1/2-inch. 

2. Surface Course:  Plus 1/4-inch, no minus. 
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C. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within 

the following tolerances as determined by using a 10-foot straightedge applied transversely or 

longitudinally to paved areas: 

1. Base Course: 1/4-inch. 

2. Surface Course: 1/8-inch. 

3. Difference between adjacent panels: 1/8-inch. 

3.9 PAVEMENT MARKING 

A. Do not apply pavement-marking paint or thermoplastic material until layout, colors and 

placement have been verified by the architect. 

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

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

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 

indicated, with uniform, straight edges. Apply at manufacturer’s recommended rates to provide 

a minimum wet film thickness of 15-mils. 

1. Broadcast glass beads uniformly into wet pavement markings at a rate of 6 lb/gal. 

E. Install thermoplastic pavement markings as indicated on the drawings per the requirements of 

section 00850 and 00867 of the 2024 Oregon Standard Specifications for Construction. 

3.10 WHEEL STOPS 

A. Install wheel stops with dowels. 

3.11 CORRECTION OF DEFECTS 

A. Correct all defects in materials and work at no additional cost to the owner, as follows: 

1. Fouled Surfaces:  Immediately repair, clean, and re-tack fouled surfaces that would 

prevent full bond between successive lifts of mixture. 

2. Boils, Slicks, and Oversized Material:  Immediately remove and replace boils, slicks, and 

oversized materials with fresh mixture. 

3. Segregation:  Take immediate corrective measures when segregation or non-uniform 

surface texture is occurring in the finished mat.  If segregation continues to occur, stop 

production until a plan for providing uniform surface texture is approved by the Port.   

4. Roller Damage to the Surface:  Immediately correct surface damage from rollers with 

additional fresh mixture or by other means approved by the owner.  

5. Longitudinal Joints:  Take immediate corrective measures when open longitudinal joints 

are being constructed or when the elevation of the two sides of a longitudinal joint does 
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not match.  If problems with the longitudinal joint continue to occur, stop production until 

a plan for providing tight, equal elevation longitudinal joints is approved by the owner.  

6. Corrective Measures:  Take immediate corrective measures when the specified 

compaction density is not being achieved. 

7. Other Defects:  Remove and replace any HMAC that: 

a. Is loose, broken, or mixed with dirt. 

b. Visually shows too much or too little asphalt. 

c. Is defective in any way. 

3.12 FIELD QUALITY CONTROL 

A. Testing Agency: Contractor will engage a qualified testing agency to perform tests and 

inspections. 

B. Verify density by random testing of the compacted surface with calibrated nuclear gauges. 

Determine the density by averaging QC tests performed by a Certified Density Technician (CDT) 

with the nuclear gauge operated in the backscatter mode according to AASHTO T 335 at one 

random location for each 100 tons of asphalt concrete placed but take no less than 10 tests per 

shift.  Do not locate the center of a density test less than 1 foot from the panel edge. Calculate 

the Moving Average Maximum Density (MAMD) according to ODOT TM 305.    

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

D. Remove and replace or install additional hot-mix asphalt where test results or measurements 

indicate that it does not comply with specified requirements. 

3.13 WASTE HANDLING 

A. Except for material indicated to be recycled, remove excavated materials from Project Site and 

legally dispose of them in an EPA-approved landfill. 

END OF SECTION 321216 
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SECTION 321313 - CONCRETE PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concrete Pavement. 

2. Sidewalks. 

3. Parking lots. 

1.2 SUBMITTALS 

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

B. Samples:  For each exposed product and for each color and texture specified. 

C. Design Mixtures:  For each concrete paving mixture.  Include alternate design mixtures when 

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

warrant adjustments. 

D. Material Certificates:  Signed by manufacturers certifying that each of the following materials 

complies with requirements: 

1. Cementitious materials. 

2. Steel reinforcement and reinforcement accessories. 

3. Fiber reinforcement 

4. Admixtures 

5. Curing compounds 

6. Applied finish materials. 

7. Bonding agent or epoxy adhesive. 

8. Joint fillers. 

E. Minutes of preinstallation conference. 

1.3 QUALITY ASSURANCE 

A. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-

mixed concrete products that complies with ASTM C 94/C 94M requirements for production 

facilities and equipment. 

1. Manufacturer certified according to NRMCA’s “Certification of Ready Mixed Concrete 

Production Facilities.” 
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B. Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077 and 

ASTM E 329 for testing indicated, as documented according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field-Testing 

Technician, Grade 1, according to ACI CP-01 or an equivalent certification program. 

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

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

evaluation tests and to design concrete mixtures. 

PART 2 - PRODUCTS 

2.1 FORMS 

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type 

materials to provide full-depth, continuous, straight, smooth exposed surfaces. 

1. Use flexible or curved forms for curves with a radius 100-feet or less. 

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, 

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

concrete surfaces. 

2.2 CONCRETE MATERIALS 

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

source throughout Project: 

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

a. Fly Ash:  ASTM C 618, Class C. 

b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

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

single source. 

1. Maximum Coarse-Aggregate Size: 3/4-inch nominal. 

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

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

D. Air-Entraining Admixture:  ASTM C 260. 

E. Chemical Admixtures:  Admixtures certified by manufacturer to be compatible with other 

admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of 

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

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

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

2.3 CURING MATERIALS 

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

approximately 9 oz./sq. yd. dry. 

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

C. Water:  Potable. 

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

application to fresh concrete. 

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

dissipating. 

F. White, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 2, Class B, 

dissipating. 

2.4 RELATED MATERIALS 

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

B. Poured Joint Fillers: Furnish hot poured joint filler from the ODOT QPL and conforming to the 

requirements of ASTM D6690, Type II. 

C. Preformed Expansion Joint Filler: Furnish preformed joint fillers for concrete from the ODOT QPL 

conforming to the requirements of AASHTO M153 or AASHTO M213. 

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 

requirements. 

PAVEMENT MARKINGS 

2.6 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301, with the following properties: 

1. Compressive Strength (28 Days):  3500 psi 

2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.50. 

3. Slump Limit:  4-inches, plus or minus 1-inch. 

4. Air Content:  5-1/2 percent plus or minus 1.5 percent for 1-inch (25-mm) nominal 

maximum aggregate size. 
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B. Use a qualified testing agency for preparing and reporting proposed concrete mixture designs 

for the trial batch method. 

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

2.7 CONCRETE MIXING 

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

ASTM C 94/C 94M and ASTM C 1116/C 1116M.  Furnish batch certificates for each batch 

discharged and used in the Work. 

1. When temperature is between 85 deg F and 90 deg F, reduce mixing and delivery time 

from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing 

and delivery time to 60 minutes. 

2.8 EQUIPMENT  

A. Truck mixers used for mixing and hauling concrete and truck agitators used for handling central-

mixed concrete shall conform to the requirements of ASTM C94. 

B. Non agitating hauling equipment shall conform to the requirements of ASTM C94. 

C. Finishing Equipment: 

1. Finishing Machine: Equip the finishing machine with one or more oscillating-type 

transverse screeds. 

2. Vibrators: 

a. For side-form construction, vibrators may be either the surface pan type for 

pavements less than 8-inches thick or the internal type with either immersed tube 

or multiple spuds, for the full width of the concrete slab.  They may be mounted on 

a separate carriage.  They shall not come in contact with the joint, load-transfer 

devices, subgrade, or side form.  Hand vibrators should be used to consolidate the 

concrete along forms and other isolated areas. 

b. For slip-form construction, the paver shall vibrate the concrete for the full width 

and depth of the strip of pavement being placed.  The number, spacing, frequency, 

and eccentric weight shall be provided as necessary to achieve an acceptable 

concrete density and finishing quality. Adequate power to operate all vibrators at 

the weight and frequency required for a satisfactory finish shall be available on the 

paver. 

D. Concrete Saw: When sawing of joints is specified, provide sawing equipment adequate in 

number of units and power to complete the sawing to the required dimensions and at the 

required rate. Provide at least one standby saw in good working order. An ample supply of saw 

blades shall be maintained at the site of the work at all times during sawing operations. Provide 

adequate artificial lighting facilities for night sawing.   
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E. Placer/Spreader: Provide a placer spreader that: 

1. Receives the concrete mixture in its hopper on the shoulder area. 

2. Delivers the concrete mixture to the slipform paver and uniformly spreads at the proper 

thickness for the full width of the area being paved. 

3. Does not segregate the concrete mixture or displace the reinforcing steel. 

F. Slip-Form Pavers: Fully energized, self-propelled, and designed for the specific purpose of 

placing, consolidating, and finishing the concrete pavement, true to grade, tolerances, and cross 

section.  It shall be of sufficient weight and power to construct the maximum specified concrete 

paving lane width as shown in the drawings, at adequate forward speed, without transverse, 

longitudinal or vertical instability or without displacement. 

G. Stationary Side Form Pavers: If a paving machine riding on stationary side forms is used: 

1. The machine used for initial strike-off and consolidation of PCC shall be self-propelled, 

screening type and shall ride on and be guided by steel side forms or the edge of 

contiguous PCC pavement.  The machine shall be designed and operated to strike-off, 

consolidate and compact the PCC to the prescribed line, grade and cross section. Make 

provisions to prevent chipping or marring previously placed PCC. 

2. Floating and finishing machines shall be self-propelled and shall ride on and be guided by 

steel side forms or the edge of contiguous PCC pavements. Provide floating action to the 

PCC surface by means of screeds, floats, rollers or combination of them. Screed type 

machines shall have at least two oscillating type transverse screeds. The machine shall 

have sufficient wheelbase length, weight, float surface and adjustments to true up the 

PCC surface to accurate cross section and grade without dragging, marking or defacing 

the surface. 

PART 3 - EXECUTION 

3.1 EXAMINATION AND PREPARATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 

dimensional, grading and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete paving to identify soft pockets and areas of 

excess yielding. 

1. Completely proof-roll subbase in one direction.  Limit vehicle speed to 3 mph. 

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

3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2-inch 

require correction according to requirements in Division 31 Section "Earth Moving." 

C. Remove loose material from compacted subbase surface immediately before placing concrete. 

D. Proceed with concrete pavement operations only after nonconforming conditions have been 

corrected and subgrade is ready to receive pavement. 
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E. The base shall be moist before the concrete is placed.  Remove all excess water standing in pools 

or flowing on the surface before placing concrete. 

F. Manholes, inlets, and other such structures shall be completed, adjusted, cured, and otherwise 

prepared as applicable. 

3.2 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, 

grades, and elevations.  Install forms to allow continuous progress of work and so forms can 

remain in place at least 24 hours after concrete placement. 

B. After the forms have been set to correct grade, the grade shall be thoroughly tamped, either 

mechanically or by hand, at both the inside and outside edges of the base of the forms. Forms 

shall be staked into place with no less than 3 pins for each 10-foot section. A pin shall be placed 

at each side of every joint. 

C. Form sections shall be tightly locked and shall be free from play or movement in any direction. 

The forms shall not deviate from true line by more than 1/4-inch at any joint. Forms shall be so 

set that they will withstand, without visible spring or settlement, the impact and vibration of the 

consolidating and finishing equipment. 

D. The alignment and grade elevations of the forms shall be checked and corrections made by the 

Contractor immediately before placing the concrete. When any form has been disturbed or any 

grade has become unstable, the form shall be reset and rechecked. 

E. Clean forms after each use and coat with form-release agent to ensure separation from concrete 

without damage. 

3.3 JOINTS 

A. General:  Form construction, isolation, and contraction joints and tool edges true to line, with 

faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to 

centerline unless otherwise indicated. 

1. When joining existing pavement, place transverse joints to align with previously placed 

joints, unless otherwise indicated. 

B. Construction Joints:  Set construction joints at side and end terminations of paving and at 

locations where paving operations are stopped for more than one-half hour unless paving 

terminates at isolation joints. If sufficient concrete is not available to finish the current panel, 

the Contractor shall remove the fresh concrete back to the nearest transverse joint. 

1. Butt Joints:  Use epoxy bonding adhesive at joint locations where fresh concrete is placed 

against hardened or partially hardened concrete surfaces. 

2. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys, 

unless otherwise indicated.  Embed keys at least 1-1/2-inches into concrete.  
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3. 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 or install plastic dowel sleeves per manufacturer’s recommendations. 

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

catch basins, manholes, inlets, structures, other fixed objects, and where indicated. 

1. Locate isolation joints at intervals of 50-feet, unless otherwise indicated. 

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

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

joint sealant is indicated. 

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

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

clip joint-filler sections together. 

6. Protect top edge of joint filler during concrete placement with metal, plastic, or other 

temporary preformed cap.  Remove protective cap after concrete has been placed on 

both sides of joint. 

D. Longitudinal Joints: A longitudinal joint shall be considered a joint parallel with the long 

dimension of the paving area. 

1. Construction: Longitudinal construction joints necessary for lane construction shall be 

formed against suitable side forms (usually made of steel) with or without keyways, as 

indicated in the Drawings. Wooden forms may be used under special conditions, when 

approved by the Engineer. When the concrete is placed using slip-form pavers, the 

keyway shall be formed in the plastic concrete by means of preformed metal keyway 

liners which are inserted during the slip-form operations to form the female side of the 

key and which may be left in place. The dimensions of the keyway forms shall not vary 

more than plus or minus 1/4-inch from the dimensions indicated and shall not deviate 

more than plus or minus 1/4-inch from the mid-depth of the pavement. A male keyway 

may be used providing the keyway and edge tolerances are met. Where butt-type joints 

with dowels are designated, the dowels for this type shall be painted and greased. The 

edges of the joint shall be finished with a grooving tool or edging tool, and a space or slot 

shall be formed along the joint of the dimensions, as indicated, to receive the joint sealing 

material. Longitudinal construction joints shall be sawed to provide a groove at the top 

conforming to the details and dimensions indicated on the Drawings. Provisions shall be 

made for the installation of tie bars as noted on the Drawings. 

2. Contraction or Weakened-Plane Type: the longitudinal groove formed or sawed in the top 

of the slab shall be installed where indicated on the Drawings. The groove shall be formed 

in the plastic concrete with suitable tools or material to obtain the width and depth 

specified, or it shall be sawed with approved equipment in the hardened concrete to the 

dimensions required. When the groove is formed in plastic concrete, it shall be true to 

line with not more than 1/4-inch variation in 10-feet; it shall be uniform in width and 

depth; and the sides of the groove shall be finished even and smooth with an edging tool. 

If an insert material is used, the installation and edge finish shall be according to the 

manufacturer’s instructions. The sawed groove shall be straight and of uniform width and 

depth. In either case, the groove shall be clean cut so that spalling will be avoided at 
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intersections with transverse joints. Tie bars shall be installed across these joints where 

indicated on the Drawings. 

E. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as 

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

thickness, to match jointing of existing adjacent concrete paving: 

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

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

joints after applying surface finishes.  Eliminate grooved 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 once 

concrete has hardened sufficiently such that the cutting action will not tear, abrade, or 

otherwise damage the surface and before developing random contraction cracks. The 

sawing of any joints shall be discontinued or omitted if a crack occurs at or near the joint 

location before or during sawing. Concrete panels that have started cracking before or 

during the saw cutting of the joints shall be removed and replaced at no expense to the 

Owner. 

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

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

to one side of joint. 

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

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

Eliminate edging-tool marks on concrete surfaces. 

3.4 CONCRETE PLACEMENT 

A. No concrete shall be mixed, placed, or finished when the natural light is insufficient, unless an 

adequate and approved artificial lighting system is operated. 

B. Inspection:  Before placing concrete, inspect and complete formwork installation, steel 

reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation 

of their work. 

C. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  

Do not place concrete on frozen surfaces. 

D. Moisten subbase to provide a uniform dampened condition at time concrete is placed. Do not 

place concrete around manholes or other structures until they are at required finish elevation 

and alignment. 

E. Comply with ACI 301 requirements for measuring, mixing, transporting, placing, and 

consolidating concrete. 

F. Do not add water to concrete during delivery or at Project site. 

G. Do not add water to fresh concrete after testing. 
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H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented 

by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an 

internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  

Use only square-faced shovels for hand spreading and consolidation.  Consolidate with 

care to prevent dislocating reinforcement, dowels, and joint devices. 

I. Place concrete in two operations; strike off initial pour for entire width of placement and to the 

required depth below finish surface.  Lay welded wire fabric or fabricated bar mats immediately 

in final position.  Place top layer of concrete, strike off, and screed. 

1. Remove and replace concrete that has been placed for more than 15 minutes without 

being covered by top layer or use bonding agent if approved by Architect. 

J. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push 

or drag concrete into place or use vibrators to move concrete into place. 

K. Screed paving surface with a straightedge and strike off. 

L. Commence initial floating using bull floats or darbies to impart an open-textured and uniform 

surface plane before excess moisture or bleed water appears on the surface.  Do not further 

disturb concrete surfaces before beginning finishing operations or spreading surface 

treatments. 

M. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement, 

submit revised mix design and laboratory test results that meet or exceed requirements.  

Produce curbs and gutters to required cross section, lines, grades, finish, and jointing as 

specified for formed concrete.  If results are not approved, remove and replace with formed 

concrete 

N. Slip-Form Pavers:  When automatic machine placement is used for pavement, submit revised 

mix design and laboratory test results that meet or exceed requirements.  Produce pavement to 

required thickness, lines, grades, finish, and jointing as required for formed pavement. 

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of 

paver machine during operations. 

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

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

temperatures. 

1. When air temperature has fallen to or is expected to fall below 40 deg F, uniformly heat 

water and aggregates before mixing to obtain a concrete mixture temperature of not less 

than 50 deg F and not more than 80 deg F at point of placement. 

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

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

chemical accelerators unless otherwise specified and approved in mix designs. 
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P. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions 

exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time 

of placement.  Chilled mixing water or chopped ice may be used to control temperature, 

provided water equivalent of ice is calculated to total amount of mixing water.  Using 

liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed 

ambient air temperature immediately before embedding in concrete. 

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

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

Q. Remove and replace weather damaged pavement at no additional cost to the Owner. 

3.5 FLOAT FINISHING 

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

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and 

concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven 

floats or by hand floating if area is small or inaccessible to power units.  Finish surfaces to true 

planes.  Cut down high spots and fill low spots.  Refloat surface immediately to uniform granular 

texture. 

1. Medium-to-Fine-Textured Broom Finish:  Draw a soft-bristle broom across float-finished 

concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture. 

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

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

perpendicular to line of traffic. 

C. Edging: Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with 

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

Eliminate tool marks on concrete surfaces. 

3.6 CONCRETE PROTECTION AND CURING 

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

temperatures. 

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

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

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

operations.  Apply according to manufacturer's written instructions after placing, screeding, and 

bull floating or darbying concrete but before float finishing. 
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D. Begin curing after finishing concrete but not before free water has disappeared from concrete 

surface. 

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

compound or a combination of these as follows. 

1. Moist 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.  Immediately repair any holes or 

tears during curing period using cover material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 

according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 

within three hours after initial application.  Maintain continuity of coating and repair 

damage during curing period. 

3.7 PAVING TOLERANCES 

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

1. Elevation:  1/4-inch . 

2. Thickness:  Plus 3/8-inch, minus 1/4-inch. 

3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed . 

4. Joint Spacing:   1/2-inch . 

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

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

7. Lateral Alignment and Spacing of Tie Bars and Dowels:  1-inch. 

8. Vertical Alignment of Tie Bars and Dowels:  1/4-inch. 

9. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2-inch. 

10. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of 

dowel 1/4-inch per 12-inches. 

3.8 WHEEL STOPS 

A. Securely attach wheel stops to paving with not less than two galvanized steel dowels located at 

one-quarter to one-third points.  Firmly bond each dowel to wheel stop and to pavement. 

Securely Install dowels in drilled holes in the paving and bond dowels to wheel stop.  Recess 

head of dowel beneath top of wheel stop. 
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3.9 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified independent testing and inspecting agency to perform field 

tests and inspections and prepare test reports. 

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

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

1. Testing Frequency:  Obtain at least 2 concrete pavement samples for project. 

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

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

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

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

but not less than one test for each day's pour of each concrete mix.  Perform additional 

tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not 

less than one test for each day's pour of each concrete mix. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F 

and below and when 80 deg F and above, and one test for each composite sample. 

5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of 

three standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 

specimens at 28 days. 

a. A compressive-strength test shall be the average compressive strength from 2 

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

C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-

strength tests equals or exceeds specified compressive strength and no compressive-strength 

test value falls below specified compressive strength by more than 500 psi. 

D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor 

within 48 hours of testing.  Reports of compressive-strength tests shall contain Project 

identification name and number, date of concrete placement, name of concrete testing and 

inspecting agency, location of concrete batch in Work, design compressive strength at 28 days, 

concrete mixture proportions and materials, compressive breaking strength, and type of break 

for both 7- and 28-day tests. 

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be 

permitted by Architect but will not be used as sole basis for approval or rejection of concrete. 

F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when 

test results indicate that slump, air entrainment, compressive strengths, or other requirements 

have not been met, as directed by Architect. 

G. Remove and replace concrete pavement where test results indicate that it does not comply with 

specified requirements. 
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H. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

3.10 REPAIRS AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 

comply with requirements in this Section. Remove work in complete sections from joint to joint 

unless otherwise approved by Architect. 

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks 

or defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement 

concrete bonded to pavement with epoxy adhesive. 

C. Protect concrete paving from damage.  Exclude traffic from paving for at least 14 days after 

placement.  When construction traffic is permitted, maintain paving as clean as possible by 

removing surface stains and spillage of materials as they occur. 

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep 

paving not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 321313 
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SECTION 321443 - POROUS UNIT PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concrete grid pavers with aggregate fill. 

2. Solid concrete pavers with openings between pavers filled with aggregate. 

3. Aggregate setting bed for pavers. 

1.2 SUBMITTALS 

A. Product Data:  For materials other than aggregates. 

B. Sieve Analyses:  For aggregate materials, according to ASTM C 136. 

C. Samples: 

1. Full-size units of each type of unit paver indicated. 

2. Exposed edge restraints. 

3. Aggregate fill. 

4. Aggregate setting bed materials. 

5. Soil fill. 

1.3 QUALITY ASSURANCE 

A. Mockups:  Build 10-foot x 10-foot mockup to verify selections made under Sample submittals 

and to demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Subject to compliance with requirements, approved mockups may become part of the 

completed Work if undisturbed at time of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 CONCRETE UNIT PAVERS 

A. Solid Concrete Pavers for Porous Paving:  Solid interlocking paving units of shapes that provide 

openings between units, complying with ASTM C 936, and made from normal-weight 

aggregates. 

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

a. ECO-PRIORA. 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated on Drawings or comparable product by one of the following: 

a. ECO-PRIORA 

3. Thickness:  3-1/8-inches. 

4. Face Size and Shape:  As indicated. 

5. Color:  As indicated by manufacturer's designations. 

2.2 ACCESSORIES 

A. Plastic Edge Restraints:  Triangular PVC extrusions, 1-3/4-inches high by 3-1/2-inches wide, 

designed to serve as edge restraints for unit pavers; rigid type for straight edges and flexible 

type for curved edges, with pipe connectors and 3/8-inch-diameter by 12-inch- long steel 

spikes. 

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

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

to, the following: 

a. BrickStop Corporation. 

b. Cambridge Pavers, Inc. 

c. Dimex Corporation. 

d. Oly-Ola Edgings, Inc. 

e. Pave Tech Inc. 

2.3 AGGREGATE SETTING-BED MATERIALS 

A. Regional Materials:  Aggregate and soil shall be extracted, harvested, or recovered, as well as 

manufactured, within 500 miles of Project site. 

B. Graded Aggregate for Subbase:  Sound crushed stone or gravel complying with ASTM D 448 for 

Size No. 2 
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C. Graded Aggregate for Base Course:  Sound crushed stone or open graded gravel complying 

with ASTM D 448 for Size No. 57. 

D. Graded Aggregate for Bedding Course:  Sound crushed stone or gravel complying with 

ASTM D 448 for Size No. 8. 

2.4 FILL MATERIALS 

A. Graded Aggregate for Porous Paving Fill:  Sound crushed stone or gravel complying with 

ASTM D 448 for Size No. 8. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use unit pavers with chips, cracks, voids, discolorations, and other defects that might 

be structurally unsound or visible in finished work. 

B. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped 

edges.  Cut units to provide pattern indicated and to fit adjoining work neatly.  Use full units 

without cutting where possible.  Hammer cutting is not acceptable. 

C. Tolerances: 

1. Variation in Plane between Adjacent Units (Lipping):  Do not exceed 1/16-inch unit-to-

unit offset from flush. 

2. Variation from Level or Indicated Slope:  Do not exceed 1/8-inch in 24-inches and 1/4-

inch in 10-feet or a maximum of 1/2-inch. 

D. Provide edge restraints as indicated.  Install edge restraints before placing unit pavers. 

E. Do not install in rain or snow. 

F. Do not install frozen bedding material. 

3.2 SETTING-BED INSTALLATION 

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

B. Place drainage geotextile over compacted base course, overlapping ends and edges at least 

12-inches. 

C. Place bedding course and screed to a thickness of 1-1/2-to-2-inches, taking care that moisture 

content remains constant and density is loose and constant until pavers are set and 

compacted. 
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3.3 PAVER INSTALLATION 

A. Set unit pavers on leveling course, being careful not to disturb leveling base.  If pavers have 

lugs or spacer bars to control spacing, place pavers hand tight against lugs or spacer bars.  If 

pavers do not have lugs or spacer bars, place pavers with a 1/16-inch- minimum and 1/8-inch- 

maximum joint width. 

B. Compact pavers into leveling course with a low-amplitude plate vibrator capable of a 3500- to 

5000-lbf compaction force at 80 to 90 Hz. Use vibrator with neoprene mat on face of plate or 

other means as needed to prevent cracking or chipping of pavers. 

C. Place soil fill immediately after vibrating pavers into leveling course.  Spread and screed soil fill 

level with tops of pavers.  Vibrate pavers and add soil fill until porous paving is filled to about 

3/4-inch from top surface; remove excess soil fill if any. 

D. Place graded aggregate fill immediately after vibrating pavers into leveling course.  Spread and 

screed aggregate fill level with tops of pavers. 

E. As work progresses, remove and replace pavers that are loose, chipped, broken, stained, or 

otherwise damaged or that do not match adjoining units.  Provide new units to match 

adjoining units and install in same manner as original units, with same joint treatment and 

with no evidence of replacement. 

F. Mix pavers from several pallets or cubes, as they are placed, to produce a uniform blend of 

colors and textures. 

G. Fill gaps at the edges of the paved area with cut units. Cut pavers subject to tire traffic shall be 

no smaller than 1/3 of a whole unit. 

END OF SECTION 321443 
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SECTION 321723 - PAVEMENT MARKINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

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

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

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

1. Aexcel Inc. 

2. Benjamin Moore & Co. 

3. Color Wheel Paints & Coatings. 

4. Columbia Paint & Coatings. 

5. Conco Paints. 

6. Coronado Paint; Division of INSL-X Products Corporation. 

7. Diamond Vogel Paints. 

8. Dunn-Edwards Corporation. 

9. Ennis Traffic Safety Solutions, Inc. 

10. Frazee Paint. 

11. General Paint. 

12. Kwal Paint. 

13. M.A.B. Paints. 

14. McCormick Paints. 

15. Miller Paint. 

16. Parker Paint Mfg. Co. Inc. 

17. PPG Industries. 

18. Pratt & Lambert. 

19. Rodda Paint Co. 

20. Rohm and Haas Company; a subsidiary of The Dow Chemical Company. 

21. Scott Paint Company. 

22. Sherwin-Williams Company (The). 

23. Or approved equal. 
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2.2 PAVEMENT-MARKING PAINT 

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

1. Color:  White & Yellow. 

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

1. Color:  White & Yellow. 

C. Glass Beads:  AASHTO M 247, Type 1. 

D. Thermoplastic Pavement Markings: Type B-HS Pre-formed, fused thermoplastic film conformed 

to the requirements of 00867 of the 2024 Oregon Standard Specifications for Construction and 

AASHTO M 249. 

1. Color: White & Yellow. 

PART 3 - EXECUTION 

3.1 PAVEMENT MARKING 

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

with Architect. 

B. Allow paving to age per manufacturer’s recommendation before starting pavement marking. 

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

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions 

indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to provide 

a minimum wet film thickness of 15-mils. 

1. Apply graphic symbols and lettering with paint-resistant, die-cut stencils.  Apply paint so 

that it cannot run beneath the stencil. 

2. Broadcast glass beads uniformly into wet markings at a rate of 6 lb./gal. 

E. Install thermoplastic pavement markings as indicated on the drawings per the requirements of 

section 00867 and 00850 of the 2024 Oregon Standard Specifications for Construction. 

END OF SECTION 321723 
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SECTION 331100 - WATER UTILITY DISTRIBUTION PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

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

water service. 

B. Utility-furnished products include water meters that will be furnished to the site, ready for 

installation. 

1.2 SUBMITTALS 

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

1. Backflow preventers and assemblies. 

2. Pipe. 

3. Pipe restraint. 

B. Field quality-control test reports.  

C. Shop Drawings:  Detail precast concrete vault assemblies and indicate dimensions, method of 

field assembly, and components. 

1.3 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Comply with requirements of utility company supplying water.  Include tapping of water 

mains and backflow prevention. 

2. Comply with standards of authorities having jurisdiction for potable-water-service piping, 

including materials, installation, testing, and disinfection. 

3. Comply with standards of authorities having jurisdiction for fire-suppression water-

service piping, including materials, hose threads, installation, and testing. 

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 the following AWWA standards as applicable: 

1. AWWA C104 – Cement-Mortar Lining for Ductile-Iron Pipe and Fittings. 

2. AWWA C110 – Ductile-Iron & Gray-Iron Fittings for Water. 

3. AWWA C111 – Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings. 

4. AWWA C115 – Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges. 
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5. AWWA C151 – Ductile-Iron Pipe, Centrifugally Cast, for Water. 

6. AWWA C153 – Ductile-Iron Compact Fittings for Water Service. 

7. AWWA C207 – Steel Pipe Flanges for Waterworks Services. 

8. AWWA C600 – Installation of Ductile-Iron Water Mains & Their Appurtenances. 

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. 

1.4 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 Owner no fewer than two days in advance of proposed interruption of service. 

2. Do not proceed with interruption of water-distribution service without Owner's written 

permission. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. All pipes and fittings delivered to the job site shall be clearly marked to identify the material, 

class, thickness, and manufacturer. 

B. All material shall be new and free of blemishes. 

C. Piping materials of like kind shall be the product of one manufacturer. 

2.2 PIPE AND FITTINGS 

A. Soft Copper Tube:  ASTM B 88, Type K, water tube, annealed temper. 

1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-

copper, solder-joint pressure type.  Furnish only wrought-copper fittings if indicated. 

B. Hard Copper Tube:  ASTM B 88, Type K, water tube, drawn temper. 



Creston Annex Head Start Stormwater Project 

 

WATER UTILITY DISTRIBUTION PIPING 331100 - 3 

1. Copper, Solder-Joint Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-

copper, solder-joint pressure type.  Furnish only wrought-copper fittings if indicated. 

2. Fittings: Provide fittings of the type matching piping manufacture and recommended by 

the piping manufacturer for the service indicated. Fitting shall be certified no lead brass. 

Engineered Polymer (EP) fittings are not allowed. 

C. PEX Tubing: Cross-linked polyethylene tubing manufactured by PEX-a or Engel Method for water 

service.  Tested/listed to ASTM E84, ASTM F876 and F877, and CSA B137.5 listed certified to NSF 

standards 14 and 61.  Rated for 100 psi at 180 degrees F. Wirsbo AWUAPEX or approved. 

1. Fittings: Provide fittings of the type matching piping manufacture and recommended by 

the piping manufacturer for the service indicated. Fitting shall be certified no lead brass. 

Engineered Polymer (EP) fittings are not allowed. 

D. PVC Schedule 40 Pipe: ASTM D 1785. 

1. PVC, Schedule 40 Socket Fittings: ASTM D 2466. 

E. PVC Schedule 80 Pipe: ASTM D 1785. 

1. PVC Schedule 80 Socket Fittings: ASTM D 2467. 

2. PVC, Schedule 80 Threaded Fittings: ASTM D 2464. 

2.3 JOINING MATERIALS 

A. Brazing Filler Metals:  AWS A5.8, BCuP Series. 

B. Soldering Flux: ASTM B 813, water-flushable type. 

C. Solder Filler Metal: ASTM B 32, lead-free type with .20 percent maximum lead content. 

2.4 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. 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. 
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2.5 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

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

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

the following: 

2. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 

indicated on Drawings or a comparable product by one of the following: 

a. Ames Fire & Waterworks; a division of Watts Regulator Co. 

b. Conbraco Industries, Inc. 

c. FEBCO; SPX Valves & Controls. 

d. Flomatic Corporation. 

e. Watts Water Technologies, Inc. 

3. Standard: AWWA C511. 

4. Operation:  Continuous-pressure applications. 

5. Pressure Loss: 12 psig maximum, through middle 1/3 of flow range. 

6. Size:  NPS 2. 

7. Body:  Cast iron with interior lining complying with AWWA C550 or that is FDA approved 

or stainless steel 

8. End Connections:  flanged. 

9. Configuration:  Designed for horizontal, straight throughflow. 

10. Accessories: 

a. Valves:  Ball type with threaded ends on inlet and outlet of NPS 2 and smaller. 

b. Air-Gap Fitting:  ASME A112.1.2, matching backflow preventer connection. 

c. Strainer 

d. Above Ground Enclosure: Prefabricated fiberglass or aluminum enclosure meeting 

the following performance requirements: 

1) Freeze protection: Enclosure must provide at least 6.5R factor insulation. 

Attaching insulation to the back-flow assembly is not permitted. 

2) Heater: Enclosure shall be equipped with an integral heater unit or wrap the 

back-flow assembly in heat trace tape. 

3) Provide sufficient clearances to adequately access all parts of the selected 

back-flow assembly. 

4) Provide access so that testing and maintenance activities can be completed 

without having to enter the enclosure. 

5) Provide drain port(s) along the bottom of the enclosure. 

6) Enclosure shall be bolted to a concrete pad per the manufacturer's 

recommendations. Pad shall extend a minimum of 4-inches beyond the edge 

of the enclosure.  
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PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Section 312000 "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. Piping shall be installed without springing or forcing the pipe in a manner which would set up 

stresses in the pipe, valves, or connecting equipment. 

E. Wherever it is necessary to deflect pipe from a straight line to avoid obstructions, either in the 

vertical or horizontal plane, or where long-radius curves are permitted, the amount of deflection 

allowed shall not exceed the lesser of what is recommended by AWWA C600 or the 

manufacturer. 

F. Underground water-service piping NPS 3/4 to NPS 3shall be: 

1. Soft copper tube, ASTM B 88, Type K; wrought-copper, solder-joint fittings; and brazed 

joints. 

G. Aboveground and Vault Water-Service Piping NPS 3/4 to NPS 3 shall be hard copper tube, 

ASTM B 88, Type K; wrought-copper, solder-joint fittings; and brazed joints. 

1. Hard copper tube, ASTM B 88, Type K; wrought-copper, solder-joint fittings; and brazed 

joints. 

3.3 PIPING INSTALLATION 

A. Install PE pipe according to ASTM D 2774 and ASTM F 645. 

B. Install PVC, AWWA pipe according to ASTM F 645 and AWWA M23. 

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. 

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

Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, mechanical restraints, 

and other supports. 
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3.4 JOINT CONSTRUCTION 

A. Make pipe joints according to the following: 

1. Ductile-Iron Piping, Gasketed Joints for Water-Service Piping:  AWWA C600 and 

AWWA M41. 

2. PE Piping Insert-Fitting Joints:  Use plastic insert fittings and fasteners according to fitting 

manufacturer's written instructions. 

3. 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. 

4. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping materials, 

with OD, and with system working pressure. 

3.5 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. Locking mechanical joints. 

a. Fabricated joint with single gasket meeting applicable requirements of AWWA 

C111 with restraint provided by a mechanical device utilizing a retainer ring 

welded-on the pipe spigot end. 

b. Joints shall be TR Flex by McWane Ductile, Lok-Ring by American Cast Iron Pipe or 

approved equal. 

c. Joints shall be Eagle Loc 900 by JM Eagle for PVC C-900 pipe or approved equal. 

d. Allowable deflection of restrained joint pipe shall follow manufacturer’s 

recommendations. 

2. Set-screw mechanical retainer glands. 

a. Grip Ring or Roma Grip by Romac Industries, Inc; Mega-Lug by EBAA Iron Inc. or 

approved equal. 

b. Provide the minimum restrained length of pipe on either end of the joint as 

required by the gland manufacturer. 

c. Allowable deflection of the restrained joint pipe shall follow manufacturer’s 

recommendations. 

3. Restraining Gaskets 

a. Restraining Gaskets shall be compatible with the pipe manufacturer supplied for 

the project and incorporated into the work.  Gaskets shall be Field-Lok by McWane 

Ductile, Fast-Grip by American Cast Iron Pipe, or approved equal. 

4. Bolted flanged joints. 
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B. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant branches.  

Include anchorages for the following piping systems: 

1. Gasketed-Joint, Ductile-Iron, Water-Service Piping:  According to AWWA C600. 

2. Gasketed-Joint, PVC Water-Service Piping:  According to AWWA M23. 

3. Fire-Service-Main Piping:  According to NFPA 24. 

C. Apply full coat of asphalt or other acceptable corrosion-resistant material to surfaces of installed 

ferrous anchorage devices. 

3.6 BACKFLOW PREVENTER INSTALLATION 

A. Install backflow preventers of type, size, and capacity indicated.  Include valves and test cocks.  

Install according to requirements of plumbing and health department and authorities having 

jurisdiction. 

B. Do not install backflow preventers that have relief drain in vault or in other spaces subject to 

flooding. 

C. Do not install bypass piping around backflow preventers. 

D. Support NPS 2-1/2 and larger backflow preventers, valves, and piping near floor and on brick, 

concrete piers, or pipe supports. 

3.7 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect water-distribution piping to domestic water piping. 

3.8 .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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3.9 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. Prepare reports of purging and disinfecting activities. 

END OF SECTION 331100 
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SECTION 334100 - STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes gravity-flow nonpressure storm drainage outside the building, with the 

following components: 

1. Pipe and fittings. 

2. Cleanouts. 

3. Nonpressure transition couplings. 

4. Catch basins. 

5. Stormwater inlets. 

6. Pipe outlets. 

1.2 PERFORMANCE REQUIREMENTS 

A. Force-main, pressure piping rating:  At least equal to system operating pressure, but not less 

than 50 psi. 

1.3 SUBMITTALS 

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

1. Cleanouts. 

2. Inlets. 

3. Pipe. 

4. Fittings. 

5. Drains. 

B. Shop Drawings: 

1. Catch basins, stormwater inlets.  Include plans, elevations, sections, details, frames, 

covers, and grates. 

2. Cast-in-place concrete manholes, including frames and covers. 

1.4 PROJECT CONDITIONS 

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

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

arranging to provide temporary service according to requirements indicated: 

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

2. Do not proceed with interruption of service without Owner's written permission. 
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B. Site Information: Research public utility records and verify existing utility locations prior to 

ordering any materials. Notify Architect immediately if any discrepancies are found in the 

project Survey. 

PART 2 - PRODUCTS 

2.1 Refer to Part 3 “Piping Applications” for applications of pipe, fitting, and joining materials. 

2.2 DUCTILE-IRON, GRAVITY SEWER PIPE AND FITTINGS 

A. Pipe:  ASTM A 746, for push-on joints. 

B. Standard Fittings:  AWWA C110, ductile or gray iron, for push-on joints. 

C. Compact Fittings:  AWWA C153, for push-on joints. 

D. Gaskets:  AWWA C111, rubber. 

2.3 PE PIPE AND FITTINGS 

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

smooth waterway for coupling joints. 

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

2. Watertight Couplings: AASHTO M 252M and ASTM D3212, corrugated, matching tube 

and fittings. Watertight reinforced integral bell and gasketed. 

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

waterway for coupling joints. 

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

2. Watertight Couplings: AASHTO M 294M and ASTM D3212, corrugated, matching tube 

and fittings. Watertight reinforced integral bell and gasketed. 

2.4 PVC PIPE AND FITTINGS 

A. PVC Corrugated Sewer Piping: 

1. Pipe:  ASTM F 949, PVC, corrugated pipe with bell-and-spigot ends for gasketed joints. 

2. Fittings:  ASTM F 949, PVC molded or fabricated, socket type. 

3. Gaskets:  ASTM F 477, elastomeric seals. 

B. 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. 
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2.5 NONPRESSURE TRANSITION 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 Concrete Pipes:  ASTM C 443, 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: 

1. Description:  Elastomeric sleeve with stainless-steel shear ring and corrosion-resistant-

metal tension band and tightening mechanism on each end. 

D. Shielded, Flexible Couplings: 

1. Description:  ASTM C 1460, elastomeric or rubber sleeve with full-length, corrosion-

resistant outer shield and corrosion-resistant-metal tension band and tightening 

mechanism on each end. 

E. Ring-Type, Flexible Couplings: 

1. Description:  Elastomeric compression seal with dimensions to fit inside bell of larger 

pipe and for spigot of smaller pipe to fit inside ring. 

2.6 CLEANOUTS 

A. Cast-Iron Cleanouts: 

1. Description:  Cleanouts:  At grade cleanouts shall have an adjustable sleeve-type 

housing, a threaded brass plug with counter sunk slot, and cast-iron frame and cover. 

2. Top-Loading Classification(s): Heavy Duty. 

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

and fittings. 

B. Plastic Cleanouts: 

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

to cleanout of same material as sewer piping.  
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2.7 CATCH BASINS 

A. Trapped Catch Basins: 1/4-inch steel plate bituminous coated as manufactured by Lynch, 

Gratemaster, Gibson Steel Basins, or approved equivalent.  Reinforced concrete collars shall be 

installed per the Drawings. 

B. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for heavy-duty service 

H-20, structural loading.  Include flat grate with small, square or short-slotted drainage 

openings. 

1. Size:  28-by-28-inches minimum unless otherwise indicated. 

2. Grate Free Area:  Approximately 50 percent unless otherwise indicated. 

2.8 PIPE OUTLETS 

A. Head Walls:  Cast-in-place reinforced concrete, with apron and tapered sides as shown on 

Plans. 

B. Unit Paver:  as shown on Plans. 

2.9 PIPING INSTALLATION 

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

arrangement of underground storm drainage piping.  Location and arrangement of piping 

layout take into account design considerations.  Install piping as indicated, to extent practical.  

Where specific installation is not indicated, follow piping manufacturer's written instructions. 

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

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

and couplings according to manufacturer's written instructions for use of lubricants, cements, 

and other installation requirements. 

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

1. Install piping pitched down in direction of flow at a minimum slope of 1 percent, unless 

otherwise indicated. 

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

3. Install piping below frost line. 

E. Clear interior of piping and structures of dirt and superfluous material as work progresses. 
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2.10 PIPE JOINT CONSTRUCTION 

A. Basic pipe joint construction is specified in Division 33 Section “Common Work Results for 

Utilities.” 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 PVC corrugated sewer piping according to ASTM D 2321 and ASTM D 3034 for 

elastomeric-seal joints. 

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

C. Pipe couplings with pressure ratings at least equal to piping rating may be used in applications 

below unless otherwise indicated. 

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

sewer piping unless otherwise indicated. 

a. Unshielded flexible couplings for pipes of same or slightly different OD. 

b. Unshielded, increaser/reducer-pattern, flexible 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. 

2.11 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use PVC fittings 

in sewer pipes at branches for cleanouts and PVC pipe for riser extensions to cleanouts.  Install 

piping so cleanouts open in direction of flow in sewer pipe. 

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

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

pavement surface. 

2.12 CATCH BASIN INSTALLATION 

A. Set frames and grates to elevations indicated. 

2.13 STORMWATER OUTLET INSTALLATION 

A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated. 

B. Construct riprap as indicated. 

2.14 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 
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2.15 CONNECTIONS 

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

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

that may accumulate. 

B. Pipe couplings and expansion joints 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 couplings for same or minor difference OD pipes. 

b. Unshielded, increaser/reducer-pattern, flexible 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. 

2.16 IDENTIFICATION 

A. Install green tracer wire directly over piping and at outside edges of underground structure. 

See Section 312000 “Earth Moving” for tracer wire material requirements. 

2.17 FIELD QUALITY CONTROL 

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

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

of Project. 

1. Submit separate reports for each system inspection. 

2. Defects requiring correction include the following: 

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

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

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

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

d. Infiltration:  Water leakage into piping. 
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e. Exfiltration:  Water leakage from or around piping. 

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

within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

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

repaired, for leaks and defects. 

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

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

jurisdiction. 

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

advance notice. 

4. Submit separate report for each test. 

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

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

a. Option:  Test plastic piping according to ASTM F 1417. 

b. Option:  Test concrete piping according to ASTM C 924. 

C. Deflection testing: 

1. Perform a deflection test on all sewer and culverts constructed of PVC, HDPE, or other 

flexible pipe material.  The test shall be completed not less than 30 days nor more than 

60 days after the trench backfill and compaction have been completed, unless otherwise 

approved.   

2. Conduct the test by pulling an approved solid pointed mandrel through the completed 

sewer.  The diameter of the mandrel shall be 95% of the inside pipe diameter, unless 

otherwise specified.  Conduct testing on a manhole-to-manhole basis.  Before testing, 

completely flush the sewer with water, clean, and remove all debris. 

END OF SECTION 334100 


