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SITE CLEARING 311000 - 1 

SECTION 311000  

SITE CLEARING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Protecting existing vegetation to remain. 

2. Removing existing vegetation. 

3. Clearing and grubbing. 

4. Stripping and stockpiling topsoil. 

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

6. Disconnecting, capping or sealing, and removing site utilities. 

1.2 DEFINITIONS 

A. Subsoil: Soil beneath the level of subgrade; soil beneath the topsoil layers of a 

naturally occurring soil profile, typified by less than 1 percent organic matter and few 

soil organisms. 

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

undisturbed areas, surface soil is typically called "topsoil," but in disturbed areas such 

as urban environments, the surface soil can be subsoil. 

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

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

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

existing in-place surface soil; the zone where plant roots grow. Its appearance is 

generally 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 

larger than 2 inches in diameter; and free of weeds, roots, toxic materials, or other 

nonsoil materials. 

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

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

F. Vegetation: Trees, shrubs, groundcovers, grass, and other plants. 
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1.3 MATERIAL OWNERSHIP 

A. Except for materials indicated to be stockpiled or otherwise remain Owner's property, 

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

Project site. 

1.4 INFORMATIONAL SUBMITTALS 

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

construction, and site improvements that establishes preconstruction conditions that 

might be misconstrued as damage caused by site clearing. 

1. Use sufficiently detailed photographs or video recordings. 

2. Include plans and notations to indicate specific wounds and damage conditions 

of each tree or other plant designated to remain. 

B. Topsoil stripping and stockpiling program. 

C. Record Drawings: Identifying and accurately showing locations of capped utilities and 

other subsurface structural, electrical, and mechanical conditions. 

1.5 FIELD 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 trafficways if required by 

Owner or authorities having jurisdiction. 

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

before site clearing. 

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

sedimentation-control and plant-protection measures are in place. 

D. Tree- and Plant-Protection Zones: Protect according to requirements in 

Section 015639 "Temporary Tree and Plant Protection." 

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

moist. 
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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. Verify that trees, shrubs, and other vegetation to remain or to be relocated have been 

flagged and that protection zones have been identified and enclosed according to 

requirements in Section 015639 "Temporary Tree and Plant Protection." 

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

1. Restore damaged improvements to their original condition, as acceptable to 

Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Refer to section 312513 “Erosion Control”.. 

B. TREE AND PLANT PROTECTION 

C. Protect trees and plants remaining on-site according to requirements in 

Section 015639 "Temporary Tree and Plant Protection." 

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

relocated that are damaged by construction operations according to requirements in 

Section 015639 "Temporary Tree and Plant Protection." 

3.3 EXISTING UTILITIES 

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing 

structures before site clearing, when requested by Contractor. 
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1. Verify that utilities have been disconnected and capped before proceeding with 

site clearing. 

B. Locate, identify, disconnect, and seal or cap utilities indicated to be removed. 

1. Arrange with utility companies to shut off indicated utilities. 

2. Owner will arrange to shut off indicated utilities when requested by Contractor. 

C. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

D. 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. 

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

F. Removal of underground utilities is included in earthwork sections; in applicable fire 

suppression, plumbing, HVAC, electrical, communications, electronic safety and 

security, and utilities sections.  

3.4 CLEARING AND GRUBBING 

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

construction. 

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

relocated. 

2. Grind down stumps and remove roots larger than 2 inches in diameter, 

obstructions, and debris to a depth of 18 inches below exposed subgrade. 

3. Use only hand methods or air spade 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. 

3.5 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 
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B. Strip topsoil in a manner to prevent intermingling with underlying subsoil or other 

waste materials. 

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, 

and other objects larger than 2 inches in diameter; trash, debris, weeds, roots, 

and other waste materials. 

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

other materials. Grade and shape stockpiles to drain surface water. Cover to prevent 

windblown dust and erosion by water. 

1. Limit height of topsoil stockpiles to 72 inches. 

2. Do not stockpile topsoil within protection zones. 

3. Dispose of surplus topsoil. Surplus topsoil is that which exceeds quantity 

indicated to be stockpiled or reused. 

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

3.6 SITE IMPROVEMENTS 

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

facilitate new construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut 

along line of existing pavement to remain before removing adjacent existing 

pavement. Saw-cut faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of 

antirust coating, following coating manufacturer's written instructions. Keep 

paint off surfaces that will remain exposed. 

3.7 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 for slabs-on-grade walks pavements . 

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

structures. 

1.2 DEFINITIONS 

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

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

haunches to support sides of pipe. 

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

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

paving. 

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

before laying pipe. 

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

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

upward capillary flow of pore water. 

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

and dimensions indicated. 

1. Authorized Additional Excavation: Excavation below subgrade elevations or 

beyond indicated lines and dimensions as directed by Architect. Authorized 

additional excavation and replacement material will be paid for according to 

Contract provisions for unit prices. 

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

length. 

3. Unauthorized Excavation: Excavation below subgrade elevations or beyond 

indicated lines and dimensions without direction by Architect. Unauthorized 
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excavation, as well as remedial work directed by Architect, shall be without 

additional compensation. 

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

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

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

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

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

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

1. Equipment for Footing, Trench, and Pit Excavation: Late-model, track-mounted 

hydraulic excavator; equipped with a 42-inch- maximum-width, short-tip-radius 

rock bucket; rated at not less than 138-hp flywheel power with bucket-curling 

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

with extra-long reach boom. 

2. Equipment for Bulk Excavation: Late-model, track-mounted loader; rated at not 

less than 230-hp flywheel power and developing a minimum of 47,992-lbf 

breakout force with a general-purpose bare bucket. 

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

mechanical and electrical appurtenances, or other man-made stationary features 

constructed above or below the ground surface. 

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

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

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

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

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

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

underground services within buildings. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

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

follows: 

1. Classification according to ASTM D 2487. 

2. Laboratory compaction curve according to ASTM D 698. 

C. Preexcavation Photographs or Videotape: Show existing conditions of adjoining 

construction and site improvements, including finish surfaces that might be 
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misconstrued as damage caused by earth-moving operations. Submit before earth 

moving begins. 

1.4 FIELD CONDITIONS 

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

occupied or used facilities during earth-moving operations. 

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

facilities without permission from Owner and authorities having jurisdiction. 

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

Owner or authorities having jurisdiction. 

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

before beginning earth-moving operations. 

C. 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. 

D. Do not direct vehicle or equipment exhaust towards protection zones. 

E. Prohibit heat sources, flames, ignition sources, and smoking within or near protection 

zones. 

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, GC, SM, SP, SP-SM, SP-SC and 

SC-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. CL and CH can be used for non-structural, 

general fill, 10’ outside of building footprint. 
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1. Liquid Limit: <50. 

2. Plasticity Index: <20. 

3. Minimum 15% passing No. 200 sieve. 

C. Unsatisfactory Soils: Soil Classification Groups GC, SC, 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. It is the 

Contractor’s responsibility, and part of their base-bid obligation, to bring 

otherwise satisfactory soils that are only unsatisfactory based on moisture 

content at or after the time of removal back to optimum moisture content 

through methods described in section 3.13. 

D. Subbase Material: Naturally or artificially graded mixture of natural or crushed gravel, 

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

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

sieve. 

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

crushed stone, and natural or crushed sand; ASTM D 294/D 2940M 0; with at least 95 

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

sieve. 

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

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

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

sieve. 

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

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

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

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

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

passing a 1-1/2-inch sieve and zero to 5 percent passing a No. 8 sieve. 

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

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

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

J. Sand: ASTM C 33/C 33M; fine aggregate. 
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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. 

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

operations. 

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

temporary protection before placing subsequent materials. 

3.2 DEWATERING 

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

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

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

water accumulation. 

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

accumulate in excavations. Do not use excavated trenches as temporary 

drainage ditches. 

3.3 EXPLOSIVES 

A. Explosives: Do not use explosives. 

3.4 EXCAVATION, GENERAL 

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

surface and subsurface conditions encountered. Unclassified excavated materials may 

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

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

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

materials and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 

construction without exceeding the following dimensions: 

a. 24 inches outside of concrete forms other than at footings. 
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b. 12 inches outside of concrete forms at footings. 

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

against grade. 

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

without forms or exterior waterproofing treatments. 

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

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

pipe or 42 inches wide. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 

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

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

for inspections. 

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

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

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

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 

Structures: Excavate to elevations and dimensions indicated within a tolerance 

of plus or minus 1 inch. Do not disturb bottom of excavations intended as 

bearing surfaces. 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

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

elevations, and subgrades. 

3.7 EXCAVATION FOR UTILITY TRENCHES 

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

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe 

below frost line. 

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

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

higher than top of pipe or conduit unless otherwise indicated. 

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

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

elevations to allow for bedding course. Hand-excavate deeper for bells of pipe. 
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1. Excavate trenches 6 inches deeper than elevation required in rock or other 

unyielding bearing material to allow for bedding course. 

3.8 SUBGRADE INSPECTION 

A. Notify Owner’s geotechnical representative when excavations have reached required 

subgrade. 

B. If Owner’s geotechnical representative determines that unsatisfactory soil is present, 

continue excavation and replace with compacted backfill or fill material as directed. 

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

and loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons] to 

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

subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in 

direction perpendicular to first direction. Limit vehicle speed to 3 mph. 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or 

rutting, as determined by Architect, and replace with compacted backfill or fill 

as directed. 

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

to Contract provisions for unit prices. 

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

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

compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom 

elevation of concrete foundation or footing to excavation bottom, without altering top 

elevation. Lean concrete fill, with 28-day compressive strength of 2500 psi, may be 

used when approved by Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as 

directed by Architect. 

3.10 STORAGE OF SOIL MATERIALS 

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

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

prevent windblown dust. 
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1. Stockpile soil materials away from edge of excavations. Do not store within drip 

line of remaining trees. 

3.11 BACKFILL 

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

following: 

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

dampproofing, waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 

5. Removing trash and debris. 

6. Removing temporary shoring, bracing, and sheeting. 

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

3.12 UTILITY TRENCH BACKFILL 

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

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

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

for joints, fittings, and bodies of conduits. 

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

D. Initial Backfill: 

1. Soil Backfill: Place and compact initial backfill of satisfactory soil, free of 

particles larger than 1 inch in any dimension, to a height of 12 inches over the 

pipe or conduit. 

a. 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. 

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

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

backfilling with utilities testing. 

E. Final Backfill: 
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1. Soil Backfill: Place and compact final backfill of satisfactory soil to final subgrade 

elevation. 

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

material to final subgrade elevation. 

F. Warning Tape: Install warning tape directly above utilities, 12 inches below finished 

grade, except 6 inches below subgrade under pavements and slabs. 

3.13 SOIL FILL 

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

so fill material will bond with existing material. 

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

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

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

3. Under steps and ramps, use engineered fill. 

4. Under building slabs, use engineered fill. 

5. Under footings and foundations, use engineered fill. 

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

3.14 SOIL MOISTURE CONTROL 

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

before compaction to within 3 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. 



John C Campbell Folk School – Accessible Housing 

Brasstown, North Carolina   

TH Project No. 34333.0000                              

 

EARTH MOVING                                 312000 - 10 

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

weight according to ASTM D 698: 

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

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

95 percent. The  final 12 inches shall be compacted to 100 percent. 

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

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

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

subgrade and compact each layer of backfill or fill soil material at 90 percent. 

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

95 percent. 

3.16 GRADING 

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

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

elevations indicated. 

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

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

surface tolerances. 

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

ponding. Finish subgrades to elevations required to achieve indicated finish elevations, 

within the following subgrade tolerances: 

1. Walks: Plus or minus 1 inch. 

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

3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

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

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

walks as follows: 

1. Place base course material over subbase course under hot-mix asphalt 

pavement. 

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

a single layer. 

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

thickness in layers of equal thickness, with no compacted layer more than 6 

inches thick or less than 3 inches thick. 
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4. Compact subbase course and base course at optimum moisture content to 

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

of maximum dry unit weight according to ASTM D 698. 

3.18 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the 

following special inspections: 

1. Determine prior to placement of fill that site has been prepared in compliance 

with requirements. 

2. Determine that fill material classification and maximum lift thickness comply 

with requirements. 

3. Determine, during placement and compaction, that in-place density of 

compacted fill complies with requirements. 

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

to perform tests and inspections. 

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. 

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

work comply with requirements. 

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

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

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

subgrade when approved by Owner’s geotechnical consultant. 

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

ASTM D 2167, ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed 

at the following locations and frequencies: 

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

backfill layer, at least one test for every 100 sq. ft. or less of paved area or 

building slab but in no case fewer than three tests. 

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

test for every 25 feet or less of trench length but no fewer than two tests. 

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

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

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

obtained. 
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3.19 PROTECTION 

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

erosion. Keep free of trash and debris. 

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

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

due to subsequent construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Owner’s 

geotechnical representative; reshape and recompact. 

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

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

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

adjacent work, and eliminate evidence of restoration to greatest extent 

possible. 

3.20 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

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

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

END OF SECTION 312000 
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SECTION 312513 

EROSION CONTROL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: Temporary Sediment and Erosion Control 

measures to be provided by the Contractor throughout the construction period such 

that siltation onto adjacent properties or on-site waterways does not occur. The 

control measures shall begin prior to land disturbing activities and shall continue 

through construction period with all necessary maintenance until the disturbed land is 

permanently stabilized. All temporary erosion control measures shall be removed at 

the conclusion of the project. 

Contractor shall provide ground cover for all disturbed areas within 30 days after 

completion of construction within areas not otherwise used for storage of materials 

or construction of the project. 

Control measures shall be provided as indicated on drawings and specified herein. 

Contractor shall maintain and/or replace erosion control measures throughout the 

duration of the project as may be required due to accumulation of sediment or 

deterioration of control devices. 

Other methods of protection structures and facilities may be used at the option of the 

Contractor and subject to the approval of the Architect. 

Additional measures may become necessary upon field inspection from the North 

Carolina Department of Environment and Natural Resources, Division of 

Environmental Management, Land Quality Section or other authorities having 

jurisdiction over the project. 

Protection of the existing structures and facilities from sedimentation shall be the 

responsibility of the Contractor. Items to be protected include sidewalks, drives, catch 

basins, drainage ditches, natural waterways, roads and lawns. Contractor shall not 

block storm drainage structures and shall provide adequate drainage in the event that 

heavy rains occur.  

All construction shall be routed to access points, which shall be graveled to prevent 

tracking of mud onto adjacent roadways. This may require periodic top dressing with 

additional stone. When mud is tracked onto adjacent roadways, it shall be removed 

immediately. 

1.2 SUBMITTALS 
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A. Product Data:  For temporary ditch liners, sediment basin piping, tree protection 

fencing and sediment fencing. 

B. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or 

mixture stating the botanical and common name and percentage by weight of each 

species and variety, and percentage of purity, germination, and weed seed.  Include 

the year of production and date of packaging. 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Seed:  Deliver seed in original sealed, labeled, and undamaged containers. 

PART 2 - PRODUCTS 

2.1 SEED 

A. Grass Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed 

Technology; Rules for Testing Seeds" for purity and germination tolerances. 

B. Seed Species:  State-certified seed of grass species, as follows: 

1. Permanent – Refer to Section 329200 “Turf and Grasses.” 

2. Temporary – Refer to Temporary Seeding Schedule on Sheet C7.00. 

C. Refer to Section 329200 “Turf and Grasses” for fertilizer and other soil enhancement 

materials and application rates 

2.2 MULCHES 

A. Straw Mulch:  Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw 

of wheat, rye, oats, or barley. 

B. Fiber Mulch:  Biodegradable, dyed-wood, cellulose-fiber mulch; nontoxic; free of plant-

growth or germination inhibitors; with maximum moisture content of 15 percent and a 

pH range of 4.5 to 6.5. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Install all temporary erosion control measures prior to any land disturbing activities. 
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3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, 

and plantings from damage caused by construction operations. 

B. Provide erosion-control measures to prevent erosion or displacement of soils and 

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

walkways. 

3.3 SEEDING 

A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when 

wind velocity exceeds 5 mph.  Evenly distribute seed by sowing equal quantities in two 

directions at right angles to each other. 

1. Do not use wet seed or seed that is moldy or otherwise damaged. 

B. Sow seed at a rate of 120 lb/acre. 

C. Rake seed lightly into top 1/8 inch of topsoil, roll lightly, and water with fine spray. 

D. Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch.  Spread 

uniformly at a minimum rate of 2 tons/acre to form a continuous blanket 1-1/2 inches 

in loose depth over seeded areas.  Spread by hand, blower, or other suitable 

equipment. 

1. Anchor straw mulch by crimping into topsoil with suitable mechanical 

equipment. 

2. Bond straw mulch by spraying with asphalt emulsion at the rate of 10 to 13 

gal./1000 sq. ft..  Take precautions to prevent damage or staining of structures 

or other plantings adjacent to mulched areas.  Immediately clean damaged or 

stained areas. 

3.4 HYDROSEEDING 

A. Hydroseeding:  Mix specified seed, fertilizer, and fiber mulch in water, using 

equipment specifically designed for hydroseed application.  Continue mixing until 

uniformly blended into homogeneous slurry suitable for hydraulic application. 

1. Mix slurry with nonasphaltic or asphalt-emulsion tackifier. 

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

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

required to obtain specified seed-sowing rate. 

3.5 SATISFACTORY LAWNS 
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A. Satisfactory Seeded Lawn:  At end of maintenance period, a healthy, uniform, close 

stand of grass has been established, free of weeds and surface irregularities, with 

coverage exceeding 90 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 

inches. 

B. Once the site is completely stabilized, the Contractor shall remove all erosion control 

measures and dispose of off the owners property. 

END OF SECTION 312513 
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SECTION 321313 

CONCRETE PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Walks and Pavements. 

B. Related Sections:  

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

contraction joints within concrete paving and in joints between concrete paving and 

asphalt paving or adjacent construction. 

1.2 DEFINITIONS 

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

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

slag. 

1.3 ACTION SUBMITTALS 

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

B. Other Action Submittals: 

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

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

circumstances warrant adjustments. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates:  For the following, from manufacturer: 

1. Cementitious materials. 

2. Steel reinforcement and reinforcement accessories. 

3. Admixtures. 

4. Curing compounds. 

B. Material Test Reports:  For each of the following:  
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1. Aggregates. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

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

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

production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities" (Quality Control Manual - Section 3, "Plant Certification 

Checklist"). 

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

indicated. 

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

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

C. Concrete Testing Service:  Engage a qualified testing agency to perform material evaluation 

tests and to design concrete mixtures. 

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

1.6 PROJECT CONDITIONS 

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

construction activities. 

PART 2 - PRODUCTS 

2.1 FORMS 

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

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

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less.  Do 

not use notched and bent forms. 

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

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

concrete surfaces. 
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2.2 STEEL REINFORCEMENT 

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

B. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60 plain-steel bars.  Cut bars true to length with 

ends square and free of burrs. 

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

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

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

concrete of greater compressive strength than concrete specified, and as follows: 

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

not support chair legs. 

2.3 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/II.  Supplement with the 

following: 

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

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

a single source with documented service-record data of at least 10 years' satisfactory service in 

similar paving applications and service conditions using similar aggregates and cementitious 

materials. 

1. Maximum Coarse-Aggregate Size:  1-1/2 inches 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. 

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

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

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

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

application to fresh concrete. 

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

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

a. Axim Italcementi Group, Inc.; Caltexol CIMFILM. 

b. BASF Construction Chemicals, LLC; Confilm. 

c. ChemMasters; Spray-Film. 

d. Conspec by Dayton Superior; Aquafilm. 

e. Dayton Superior Corporation; Sure Film (J-74). 

f. Edoco by Dayton Superior; BurkeFilm. 

g. Euclid Chemical Company (The), an RPM company; Eucobar. 

h. Kaufman Products, Inc.; VaporAid. 

i. Lambert Corporation; LAMBCO Skin. 

j. L&M Construction Chemicals, Inc.; E-CON. 

k. Meadows, W. R., Inc.; EVAPRE. 

l. Metalcrete Industries; Waterhold. 

m. Nox-Crete Products Group; MONOFILM. 

n. Sika Corporation, Inc.; SikaFilm. 

o. SpecChem, LLC; Spec Film. 

p. Symons by Dayton Superior; Finishing Aid. 

q. TK Products, Division of Sierra Corporation; TK-2120 TRI-FILM. 

r. Unitex; PRO-FILM. 

s. Vexcon Chemicals Inc.; Certi-Vex EnvioAssist. 

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

dissipating. 

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

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

a. Anti-Hydro International, Inc.; A-H Curing Compound #2 WP WB. 

b. ChemMasters; Safe-Cure 2000. 

c. Conspec by Dayton Superior; D.O.T. Resin Cure White. 

d. Dayton Superior Corporation; Day-Chem White Pigmented Cure (J-10-W). 

e. Edoco by Dayton Superior; Resin Emulsion Cure V.O.C. (Type II). 

f. Euclid Chemical Company (The), an RPM company; Kurez VOX White Pigmented. 

g. Kaufman Products, Inc.; Thinfilm 450. 

h. Lambert Corporation; AQUA KURE - WHITE. 

i. L&M Construction Chemicals, Inc.; L&M CURE R-2. 

j. Meadows, W. R., Inc.; 1100-WHITE SERIES. 

k. SpecChem, LLC; PaveCure Rez White. 

l. Symons by Dayton Superior; Resi-Chem White. 

m. Vexcon Chemicals Inc.; Certi-Vex Enviocure White 100. 
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2.5 RELATED MATERIALS 

A. Joint Fillers:  ASTM D 1752, cork or self-expanding cork in preformed strips. 

2.6 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of 

normal-weight concrete, and as determined by either laboratory trial mixtures or field 

experience. 

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

concrete design mixtures for the trial batch method. 

2. When automatic machine placement is used, determine design mixtures and obtain 

laboratory test results that meet or exceed requirements. 

B. Proportion mixtures to provide normal-weight concrete with the following properties: 

1. Compressive Strength (28 Days):  4000 psi. 

2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.45. 

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

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight 

concrete at point of placement having an air content as follows: 

1. Air Content:  6 percent plus or minus 1.5 percent for 1-inch nominal maximum 

aggregate size. 

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 

cement. 

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

1. Use water-reducing admixture in concrete as required for placement and workability. 

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

humidity, or other adverse placement conditions. 

F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than 

portland cement in concrete as follows: 

1. Fly Ash or Pozzolan:  25 percent. 

2.7 CONCRETE MIXING 

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

to ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the 

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

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

and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

dimensional, grading, and elevation tolerances. 

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

of excess yielding. 

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

2. Proof-roll with a pneumatic-tired and loaded, 10-wheel, tandem-axle dump truck 

weighing not less than 15 tons. 

3. Correct subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 

inch according to requirements in Section 312000 "Earth Moving." 

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

3.2 PREPARATION 

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

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

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

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

can remain in place at least 24 hours after concrete placement. 

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

concrete without damage. 

3.4 STEEL REINFORCEMENT 

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

supporting reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, or other bond-reducing materials. 

C. Arrange, space, and securely tie bars and bar supports to hold reinforcement in position during 

concrete placement.  Maintain minimum cover to reinforcement. 
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3.5 JOINTS 

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

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

centerline unless otherwise indicated. 

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

joints unless otherwise indicated. 

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

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

terminates at isolation joints. 

1. Continue steel reinforcement across construction joints unless otherwise indicated.  Do 

not continue reinforcement through sides of paving strips unless otherwise indicated. 

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

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

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

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

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

joint sealant is indicated. 

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

indicated. 

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

or clip joint-filler sections together. 

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

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

both sides of joint. 

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

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

thickness, as follows: 

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

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

contraction joints after applying surface finishes.  Eliminate grooving-tool marks on 

concrete surfaces. 

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

of dowels. 

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

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

bonding to one side of joint. 
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E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 

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

finishes.  Eliminate edging-tool marks on concrete surfaces. 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 

items to be embedded or cast-in. 

B. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing 

concrete.  Do not place concrete on frozen surfaces. 

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

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

and alignment. 

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

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

concrete after testing. 

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

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

G. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented 

by hand spading, rodding, or tamping. 

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

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

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

Consolidate with care to prevent dislocating reinforcement dowels and joint devices. 

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

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

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

disturb concrete surfaces before beginning finishing operations or spreading surface 

treatments. 

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

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

K. Slip-Form Paving:  Use design mixture for automatic machine placement.  Produce paving to 

required thickness, lines, grades, finish, and jointing. 

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

slip-form paving machine during operations. 
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L. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength 

that could be caused by frost, freezing, or low temperatures.  Comply with ACI 306.1 and the 

following: 

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

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

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

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

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

chemical accelerators unless otherwise specified and approved in design mixtures. 

M. 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 in total amount of mixing 

water.  Using liquid nitrogen to cool concrete is Contractor's option. 

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

exceed ambient air temperature immediately before embedding in concrete. 

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

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

3.7 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. 

3.8 CONCRETE PROTECTION AND CURING 

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

temperatures. 

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

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

conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
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operations.  Apply according to manufacturer's written instructions after placing, screeding, 

and bull floating or darbying concrete but before float finishing. 

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

surface. 

E. Curing Methods:  Cure concrete by curing compound as follows: 

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

according to manufacturer's written instructions.  Recoat areas that have been 

subjected to heavy rainfall within three hours after initial application.  Maintain 

continuity of coating, and repair damage during curing period. 

3.9 PAVING TOLERANCES 

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

1. Elevation:  3/4 inch. 

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

3. Surface:  Gap below 10-foot- long, unleveled straightedge not to exceed 1/2 inch. 

4. Alignment of Tie-Bar End Relative to Line Perpendicular to Paving Edge:  1/2 inch per 12 

inches of tie bar. 

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

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

7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Paving Edge:  1/4 inch per 

12 inches of dowel. 

8. Joint Spacing:  3 inches. 

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

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

3.10 PAVEMENT MARKING 

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

with Architect. 

B. Allow concrete paving to cure for a minimum of 28 days and be dry before starting pavement 

marking. 

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

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

uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum 

wet film thickness of 15 mils. 
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1. Apply graphic symbols and lettering with paint-resistant, die-cut stencils, firmly secured 

to concrete surface.  Mask an extended area beyond edges of each stencil to prevent 

paint application beyond stencil.  Apply paint so that it cannot run beneath stencil. 

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

3.11 FIELD QUALITY CONTROL 

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

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 one composite sample for each 50 cu. yd. or fraction 

thereof of each concrete mixture placed each day. 

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

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

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

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

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

additional tests when concrete consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but 

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

4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature 

is 40 deg F and below and when it is 80 deg F and above, and one test for each 

composite sample. 

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

three standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one specimen at seven days and 

two specimens at 28 days. 

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

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

C. Strength of each concrete mixture will be satisfactory if average of any three consecutive 

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

compressive-strength test value falls below specified compressive strength by more than 500 

psi. 

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

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

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

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

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

for both 7- and 28-day tests. 
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E. 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. 

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

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

compliance of replaced or additional work with specified requirements. 

H. Prepare test and inspection reports. 

3.12 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 paving areas with portland cement 

concrete bonded to paving with epoxy adhesive. 

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

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

removing surface stains and spillage of materials as they occur. 

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

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

END OF SECTION 321313 
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SECTION 329200 

TURF AND GRASSES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Seeding. 

1.2 DEFINITIONS  

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

B. Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating 

a pest. Pesticides include insecticides, miticides, herbicides, fungicides, rodenticides, and 

molluscicides. They also include substances or mixtures intended for use as a plant regulator, 

defoliant, or desiccant. 

C. Pests: Living organisms that occur where they are not desired or that cause damage to plants, 

animals, or people. Pests include insects, mites, grubs, mollusks (snails and slugs), rodents 

(gophers, moles, and mice), unwanted plants (weeds), fungi, bacteria, and viruses. 

D. Subgrade: The surface or elevation of subsoil remaining after excavation is complete, or the 

top surface of a fill or backfill before planting soil is placed. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For landscape Installer. 

B. Certification of Grass Seed: From seed vendor for each grass–seed monostand or mixture, 

stating the botanical and common name, percentage by weight of each species and variety, 

and percentage of purity, germination, and weed seed. Include the year of production and 

date of packaging. 

C. Product Certificates: For fertilizers, from manufacturer. 

D. Pesticides and Herbicides: Product label and manufacturer's application instructions specific to 

Project. 
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1.4 DELIVERY, STORAGE, AND HANDLING 

A. Seed and Other Packaged Materials: Deliver packaged materials in original, unopened 

containers showing weight, certified analysis, name and address of manufacturer, and 

indication of compliance with state and Federal laws, as applicable. 

1.5 FIELD CONDITIONS 

A. Weather Limitations: Proceed with planting only when existing and forecasted weather 

conditions permit planting to be performed when beneficial and optimum results may be 

obtained. Apply products during favorable weather conditions according to manufacturer's 

written instructions. 

PART 2 - PRODUCTS 

2.1 SEED 

A. Grass Seed: Fresh, clean, dry, new–crop seed complying with AOSA's "Rules for Testing Seeds" 

for purity and germination tolerances. 

B. Seed Species: 

1. Quality: Seed of grass species as listed below for solar exposure, with not less than 85 

percent germination, not less than 95 percent pure seed, and not more than 0.5 percent 

weed seed: 

2. Full Sun: Fescue. 

PART 3 - EXEC

PART 4 - UTION 

4.1 EXAMINATION 

A. Examine areas to be planted for compliance with requirements and other conditions affecting 

installation and performance of the Work. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 

concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 

paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil 

within a planting area. 
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2. Suspend planting operations during periods of excessive soil moisture until the moisture 

content reaches acceptable levels to attain the required results. 

3. Uniformly moisten excessively dry soil that is not workable or which is dusty. 

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

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting 

area, remove the soil and contamination as directed by Architect and replace with new 

planting soil. 

4.2 PREPARATION 

A. Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and 

plantings from damage caused by planting operations. 

1. Protect adjacent and adjoining areas from hydroseeding and hydromulching overspray. 

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

B. Install erosion–control measures to prevent erosion or displacement of soils and discharge of 

soil–bearing water runoff or airborne dust to adjacent properties and walkways. 

4.3 TURF AREA PREPARATION 

A. Moisten prepared area before planting if soil is dry. Water thoroughly and allow surface to dry 

before planting. Do not create muddy soil. 

B. Before planting, obtain Architect's acceptance of finish grading; restore planting areas if 

eroded or otherwise disturbed after finish grading. 

4.4 SEEDING 

A. Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind 

velocity exceeds 5 mph. 

1. Evenly distribute seed by sowing equal quantities in two directions at right angles to 

each other. 

2. Do not use wet seed or seed that is moldy or otherwise damaged. 

3. Do not seed against existing trees. Limit extent of seed to outside edge of planting 

saucer. 

B. Sow seed at a total rate of 2 lb/1000 sq. ft.. 

C. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray. 



John C Campbell Folk School – Accessible Housing 

Brasstown, North Carolina   

TH Project No. 34333.0000                              

 

 

TURF AND GRASSES 

 

329200 - 4 

 

  

D. Protect seeded areas with slopes not exceeding 1:6 by spreading straw mulch. Spread 

uniformly at a minimum rate of 2 tons/acre to form a continuous blanket 1–1/2 inches in loose 

thickness over seeded areas. Spread by hand, blower, or other suitable equipment. 

1. Anchor straw mulch by crimping into soil with suitable mechanical equipment. 

2. Bond straw mulch by spraying with asphalt emulsion at a rate of 10 to 13 gal./1000 sq. 

ft.. Take precautions to prevent damage or staining of structures or other plantings 

adjacent to mulched areas. Immediately clean damaged or stained areas. 

4.5 TURF MAINTENANCE 

A. General: Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, 

replanting, and performing other operations as required to establish healthy, viable turf. Roll, 

regrade, and replant bare or eroded areas and remulch to produce a uniformly smooth turf. 

Provide materials and installation the same as those used in the original installation. 

1. Fill in as necessary soil subsidence that may occur because of settling or other 

processes. Replace materials and turf damaged or lost in areas of subsidence. 

2. In areas where mulch has been disturbed by wind or maintenance operations, add new 

mulch and anchor as required to prevent displacement. 

3. Apply treatments as required to keep turf and soil free of pests and pathogens or 

disease. Use integrated pest management practices whenever possible to minimize the 

use of pesticides and reduce hazards. 

B. Watering: Install and maintain temporary piping, hoses, and turf–watering equipment to 

convey water from sources and to keep turf uniformly moist to a depth of 4 inches. 

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or 

mulch. Lay out temporary watering system to avoid walking over muddy or newly 

planted areas. 

2. Water turf with fine spray at a minimum rate of 1 inch per week unless rainfall 

precipitation is adequate. 

C. Mow turf as soon as top growth is tall enough to cut. Repeat mowing to maintain specified 

height without cutting more than one–third of grass height. Remove no more than one–third 

of grass–leaf growth in initial or subsequent mowings. Do not delay mowing until grass blades 

bend over and become matted. Do not mow when grass is wet. Schedule initial and 

subsequent mowings to maintain the following grass height: 

4.6 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by Architect: 
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1. Satisfactory Seeded Turf: At end of maintenance period, a healthy, uniform, close stand 

of grass has been established, free of weeds and surface irregularities, with coverage 

exceeding 90 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches. 

B. Use specified materials to reestablish turf that does not comply with requirements, and 

continue maintenance until turf is satisfactory. 

4.7 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris created by turf work from paved areas. Clean wheels of 

vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

B. Remove surplus soil and waste material, including excess subsoil, unsuitable soil, trash, and 

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

C. Erect temporary fencing or barricades and warning signs as required to protect newly planted 

areas from traffic. Maintain fencing and barricades throughout initial maintenance period and 

remove after plantings are established. 

D. Remove nondegradable erosion–control measures after grass establishment period. 

END OF SECTION 329200 
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SECTION 331000 

WATER UTILITIES 

PART 1 - GENERAL 

1.1 SUMMARY 

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

building for water service fire-service mains. 

1.2 ACTION SUBMITTALS 

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

1.3 INFORMATIONAL SUBMITTALS 

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

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

specialty locations, and elevations. 

B. Field quality-control test reports. 

1.4 CLOSEOUT SUBMITTALS 

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

emergency, operation, and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. All valves shall open counter clock wise (CCW) and close clockwise (CW). 

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

of water mains and backflow prevention. 

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

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

4. 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. 
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C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 

and marked for intended use. 

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

piping. 

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

for fire-service-main products. 

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

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

G. NSF Compliance: 

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

"NSF-pw" on piping. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport: Prepare valves, including fire hydrants, according to the 

following: 

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

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

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

B. During Storage: Use precautions for valves, including fire hydrants, according to the 

following: 

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

storage. 

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

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

watertight enclosures when outdoor storage is necessary. 

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

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

debris, and moisture. 

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

structural capacity of floor when storing inside. 

E. Protect flanges, fittings, and specialties from moisture and dirt. 

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

bending. 
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1.7 PROJECT CONDITIONS 

A. Interruption of Existing Water-Distribution Service: Do not interrupt service to facilities 

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

then only after arranging to provide temporary water-distribution service according to 

requirements indicated: 

1. Notify 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. 

1.8 COORDINATION 

A. Coordinate connection to water main with utility company. 

PART 2 - PRODUCTS 

2.1 PVC PIPE AND FITTINGS 

A. PVC, Schedule 40 Pipe: ASTM D 1785. 

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

B. PVC, AWWA Pipe: AWWA C900, Class 150, with bell end with gasket, and with spigot 
end. 

1. Comply with UL 1285 for fire-service mains if indicated. 
2. PVC Molded Fittings: AWWA C907, Class 150, with bell-and-spigot or double-

bell ends. Include elastomeric gasket in each bell. 

a. Gaskets: AWWA C111, rubber. 

2.2 GATE VALVES 

A. AWWA, Cast-Iron Gate Valves: 

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. American AVK Co. 

b. American Cast Iron Pipe Company. 

c. Clow Valve Company; a subsidiary of McWane, Inc. 

d. Crane; Crane Energy Flow Solutions. 

e. Flomatic Corporation. 



John C Campbell Folk School – Accessible Housing 

Brasstown, North Carolina   

TH Project No. 34333.0000                              

 

WDG 331000 - 4 

f. Kennedy Valve Company; a division of McWane, Inc. 

g. Mueller Co. 

h. Zurn Industries, LLC. 

2. Nonrising-Stem, Resilient-Seated Gate Valves: 

a. Description: Gray- or ductile-iron body and bonnet; with bronze or gray- 

or ductile-iron gate, resilient seats, bronze stem, and stem nut. 

1) Standard: AWWA C509. 

2) Minimum Pressure Rating: 200 psig. 

3) End Connections: Mechanical joint. 

4) Interior Coating: Complying with AWWA C550. 

2.3 GATE VALVE ACCESSORIES AND SPECIALTIES 

A. Valve Boxes: Comply with AWWA M44 for cast-iron valve boxes. Include top section, 

adjustable extension of length required for depth of burial of valve, plug with lettering 

"WATER," and bottom section with base that fits over valve and with a barrel 

approximately 5 inches in diameter. 

1. Operating Wrenches: Steel, tee-handle with one pointed end, stem of length to 

operate deepest buried valve, and socket matching valve operating nut. All 

valves shall open counter clock wise (CCW) and close clockwise (CW). 

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

1. Soft copper tube, ASTM B 88, Type K copper, pressure-seal fittings; and pressure-sealed 

joints. 
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E. Underground Fire-Service-Main Piping NPS 4 to NPS 12 shall be the following: 

1. Ductile-iron, mechanical-joint pipe; ductile-iron, mechanical-joint fittings; and 

mechanical joints. 

3.3 VALVE APPLICATIONS 

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

underground installation Use UL/FMG, nonrising-stem gate valves for installation with 

indicator posts.  

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

the following requirements apply: 

1. All valves shall open counter clock wise (CCW) and close clockwise (CW). 

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

resilient-seated gate valves with valve box. 

3.4 PIPING INSTALLATION 

A. Make connections larger than NPS 2 with tapping machine according to the following: 

1. Install tapping sleeve and tapping valve according to MSS SP-60. 

2. Install tapping sleeve on pipe to be tapped. Position flanged outlet for gate 

valve. 

3. Use tapping machine compatible with valve and tapping sleeve; cut hole in 

main. Remove tapping machine and connect water-service piping. 

4. Install gate valve onto tapping sleeve. Comply with MSS SP-60. Install valve with 

stem pointing up and with valve box. 

B. Bury piping with depth of cover over top at least 36 inches, with top at least 12 inches 

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

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

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

1. Terminate water-service piping at building wall until building-water-piping 

systems are installed. Terminate piping with caps, plugs, or flanges as required 

for piping material. Make connections to building-water-piping systems when 

those systems are installed. 

D. See Section 221116 "Domestic Water Piping" for potable-water piping inside the 

building. 
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3.5 JOINT CONSTRUCTION 

A. Make pipe joints according to the following: 

1. Ductile-Iron Piping, Gasketed Joints for Fire-Service-Main Piping: UL 194. 

3.6 ANCHORAGE INSTALLATION 

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

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

1. Concrete thrust blocks. 

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

branches. Include anchorages for the following piping systems: 

3.7 VALVE INSTALLATION 

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

underground valve with stem pointing up and with valve box. 

3.8 CONNECTIONS 

A. Connect water-distribution piping to existing on-site, private water main.  

B. Connect water-distribution piping to interior domestic water and fire-suppression 

piping. 

3.9 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: All piping, domestic and fire protection, shall be pressurized to 200 

psi and shall hold for a minimum of 2 hours with zero pressure drop, per NFPA 24. Test 

must be witnessed by the Civil Engineer. Contractor shall give Civil Engineer 48 hours 

notice of pressure test and shall perform preliminary testing of system to ensure pipe 

and testing equipment are functioning properly before scheduling. Prepare reports of 

testing activities. 
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3.10 IDENTIFICATION 

A. Install continuous underground detectable warning tape during backfilling of trench 

for underground water-distribution piping. Locate below finished grade, directly over 

piping. Underground warning tapes are specified in Section 312000 "Earth Moving." 

B. Install insulated copper wire (14 gauge) suitable for direct burial along all underground 

piping and terminate above ground at all valve boxes and points of termination. Refer 

to plans for detail. 

3.11 CLEANING 

A. Clean and disinfect water-distribution piping as follows: 

1. Purge new water-distribution piping systems and parts of existing systems that 

have been altered, extended, or repaired before use. 

2. Use purging and disinfecting procedure prescribed by authorities having 

jurisdiction or, if method is not prescribed by authorities having jurisdiction, use 

procedure described in NFPA 24 for flushing of piping. Flush piping system with 

clean, potable water until dirty water does not appear at points of outlet. 

3. Use purging and disinfecting procedure prescribed by authorities having 

jurisdiction or, if method is not prescribed by authorities having jurisdiction, use 

procedure described in AWWA C651 or do as follows: 

a. Fill system or part of system with water/chlorine solution containing at 

least 50 ppm of chlorine; isolate and allow to stand for 24 hours. 

b. Drain system or part of system of previous solution and refill with 

water/chlorine solution containing at least 200 ppm of chlorine; isolate 

and allow to stand for 3 hours. 

c. After standing time, flush system with clean, potable water until no 

chlorine remains in water coming from system. 

d. Submit water samples in sterile bottles to authorities having jurisdiction. 

Repeat procedure if biological examination shows evidence of 

contamination. 

B. Prepare reports of purging and disinfecting activities. 

END OF SECTION 331000 
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SECTION 333000 

SANITARY SEWERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Gravity sewer pipe and fittings. 

2. Cleanouts. 

1.2 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Pipe and fittings. 

2. Cleanouts. 

B. Shop Drawings: For manholes. Include plans, elevations, sections, details, and frames 

and covers. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: 

1. Show pipe sizes, locations, and elevations. Show other piping in same trench 

and clearances from sewer system piping. Indicate interface and spatial 

relationship between manholes, piping, and proximate structures. 

B. Product Certificates: For each type of pipe and fitting. 

C. Field quality-control reports. 

1.4 DELIVERY, STORAGE, AND HANDLING 

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

B. Handle manholes according to manufacturer's written rigging instructions. 
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1.5 FIELD CONDITIONS 

A. Interruption of Existing Sanitary Sewerage Service: Do not interrupt service to facilities 

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

then only after arranging to provide temporary service according to requirements 

indicated: 

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

service. 

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

permission. 

PART 2 - PRODUCTS 

2.1 PVC PIPE AND FITTINGS 

A. PVC Type PSM Sewer Piping: 

1. Pipe: ASTM D 3034, SDR 35, PVC Type PSM sewer pipe with bell-and-spigot ends 

for gasketed joints. 

2. Fittings: ASTM D 3034, PVC with bell ends. 

3. Gaskets: ASTM F 477, elastomeric seals. 

2.2 CLEANOUTS 

A. Cast-Iron Cleanouts: 

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

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

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

plug. 

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

Heavy Duty. 

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

pipe and fittings. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

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

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

location and arrangement of underground sanitary sewer 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 using lubricants, cements, and other installation requirements. 

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

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

flow is prohibited. 

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

1. Install piping with 36-inch minimum cover. 

2. Install PVC Type PSM sewer piping according to ASTM D 2321 and ASTM F 1668. 

E. Clear interior of piping and manholes of dirt and superfluous material as work 

progresses. Maintain swab or drag in piping, and pull past each joint as it is completed. 

Place plug in end of incomplete piping at end of day and when work stops. 

3.3 PIPE JOINT CONSTRUCTION 

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

1. Join PVC Type PSM sewer piping according to ASTM D 2321 and ASTM D 3034 

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

2. Join dissimilar pipe materials with nonpressure-type, flexible couplings. 

3.4 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 

3.5 CLEANOUT INSTALLATION 

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

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

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

flow in sewer pipe. 



John C Campbell Folk School – Accessible Housing 

Brasstown, North Carolina   

TH Project No. 34333.0000                              

 

SANITARY SEWERS           333000 - 4 

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

traffic areas. 

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

areas. 

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

areas. 

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

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

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

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

pavement surface. 

3.6 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping to building's sanitary building 

drains specified in Section 221316 "Sanitary Waste and Vent Piping." 

B. Make connections to existing piping and underground manholes. 

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

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

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

concrete with 28-day compressive strength of 3000 psi. 

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

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

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

compressive strength of 3000 psi. 

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

underground manholes by cutting opening into existing unit large enough to 

allow 3 inches of concrete to be packed around entering connection. Cut end of 

connection pipe passing through pipe or structure wall to conform to shape of, 

and be flush with, inside wall unless otherwise indicated. On outside of pipe or 

manhole wall, encase entering connection in 6 inches of concrete for minimum 

length of 12 inches to provide additional support of collar from connection to 

undisturbed ground. 

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

3000 psi unless otherwise indicated. 

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

concrete and piping materials. 

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

entering while making tap connections. Remove debris or other extraneous 

material that may accumulate. 
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3.7 IDENTIFICATION 

A. Comply with requirements in Section 312000 "Earth Moving" for underground utility 

identification devices. Arrange for installation of green warning tapes directly over 

piping and at outside edges of underground manholes. 

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

underground manholes. 

2. Provide insulated copper wire (14 gauge) suitable for direct burial along entire 

length of exterior sanitary sewer piping and daylight at all cleanouts and 

manholes. 

3.8 FIELD QUALITY CONTROL 

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

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

completion of Project. 

1. Submit separate report for each system inspection. 

2. Defects requiring correction include the following: 

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

structures. 

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

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

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

d. Infiltration: Water leakage into piping. 

e. Exfiltration: Water leakage from or around piping. 

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

defects are within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

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

extended, or repaired, for leaks and defects. 

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

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

jurisdiction. 

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

hours' advance notice. 

4. Submit separate report for each test. 

5. Air Tests: Test sanitary sewerage according to requirements of authorities 

having jurisdiction, UNI-B-6.Retain one of first two subparagraphs below. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 
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D. Replace leaking piping using new materials, and repeat testing until leakage is within 

allowances specified. 

3.9 CLEANING 

A. Clean dirt and superfluous material from interior of piping. Flush with potable water. 

END OF SECTION 333000 


