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SECTION 02 41 00 

DEMOLITION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   

1. General provisions applicable to all demolition and removals. 

2. Civil/site demolition and removals. 

3. Disposal of demolition debris, materials, and equipment. 

B. Scope: 

1. Contractor shall provide all labor, materials, equipment, tools, and incidentals as shown, 

specified and required for demolition, removals, and disposal Work. 

2. The Work under this Specifications section includes, but is not necessarily limited to: 

a. Demolition and removal of existing materials and equipment as shown or indicated in 

the Contract Documents.  The Work includes demolition of pavement, curbs, 

sidewalks, and similar existing materials, equipment, and items. 

3. Demolitions and removals indicated in other Specifications sections shall comply with 

requirements of this Specifications section. 

4. Perform demolition Work within areas shown or indicated. 

5. Pay all costs associated with transporting and, as applicable, disposing of materials and 

equipment resulting from demolition and removals Work. 

C. Related Requirements: 

1. Section 31 10 00 - Site Clearing. 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. National Fire Protection Association (NFPA): 

a. 241, Safeguarding Construction, Alteration, and Demolition Operations. 

B. Regulatory Requirements: 

1. Demolition, removals, and disposal Work shall be in accordance with 29 CFR 1926.850 

through 29 CFR 1926.860 (Subpart T – Demolition), and all other Laws and Regulations. 

2. Comply with requirements of authorities having jurisdiction. 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Coordination: 

1. Review procedures under this and other Specifications sections and coordinate the Work 

that will be performed with or before demolition and removals. 

1.4 SUBMITTALS 

A. Informational Submittals:  Submit the following: 

1. Notification of Intended Demolition Start:  Submit in accordance with Paragraph 3.1.A of 

this Specifications Section. 

2. Qualifications Statements: 

a. Name and qualifications of any subcontractor providing any demolition work. 

Contractor is to provide copies of licenses as required. 

1.5 SITE CONDITIONS 

A. Owner makes no representation of condition or structural integrity of area(s) to be demolished or 

where removals are required by the Contract Documents. 
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PART 2 - PRODUCTS - (NOT USED) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Notification: 

1. Not less than 48 HRS prior to commencing demolition or removal, advise Owner and 

Engineer in writing of planned start of demolition Work.  Do not start removals without 

permission of Owner and Engineer. 

2. Where demolition or removals has potential to affect adjacent properties, occupants, streets, 

or other public thoroughfare, transportation facilities, and utilities, furnish required notices 

to owners and occupants of properties, buildings, and structures that may be affected by the 

demolition of removal. 

3. In accordance with Laws and Regulations, furnish to authorities having jurisdiction, 

including emergency services as necessary, appropriate notices of planned demolition and 

removals. 

4. Submit to Engineer copies of notices furnished to adjacent property owners, occupants, and 

authorities having jurisdiction. 

B. Protection of Adjacent Areas and Facilities: 

1. Perform demolition and removal Work in manner that prevents damage and injury to 

property, structures, occupants, the public, and facilities.  Do not interfere with use of, and 

free and safe access to and from, structures and properties unless allowed by the Contract 

Documents otherwise allowed in writing by Owner. 

2. Closing or obstructing of roads, drives, sidewalks, and passageways adjacent to the Work is 

not allowed unless indicated otherwise in the Contract Documents.  Conduct the Work with 

minimum interference to vehicular and pedestrian traffic. 

3. Provide temporary partitions between demolition work areas and (a) areas that will be 

occupied during demolition and removals, and (b) areas accessible to the public or visitors.  

Temporary partitions shall be sturdy, braced plywood in good condition, of dimensions 

sufficient to adequately screen demolition work from view of occupants, public, and 

visitors.  Maintain temporary partitions in place until demolition and removals work in the 

subject area is complete or until other Work requires removal of temporary partitions. 

4. Provide appropriate temporary barriers, lighting, sidewalk sheds, and other necessary 

protection. 

5. Repair damage to facilities that are to remain which such damages results from Contractor’s 

operations. 

C. Existing Utilities:  In addition to requirements of the General Conditions and Supplementary 

Conditions perform the following: 

1. Contractor is to utilize the Tennessee 811 program to have underground utilities located in 

the area before any demolition work is to begin. Contractor is to call 811 or (800) 351-1111 

and place a request for a ticket. E-tickets can also be submitted on 

https://www.tenn811.com. 

a. Not all utility providers may be part of the Tennessee 811 program. It is the 

responsibility of the Contractor to ensure that all utility providers in the area have been 

contacted to have utilities located in the work area. 

b. Contractor is to call within 3 business days of demolition to provide utility providers 

ample time to mark underground utilities. 

2. Should unforeseen, unknown, or incorrectly shown or indicated Underground Facilities be 

encountered, Contractor responsibilities shall be in accordance with the General Conditions 

as may be modified by the Supplementary Conditions.  Cooperate with utility owners in 

keeping adjacent services and facilities in operation. 

3. Sanitary Sewerage:  Before proceeding with demolition, locate and cap all sewer lines and 

service laterals discharging from the building or structure being demolished. 
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4. Storm Water Sewerage:  Existing storm water system shall remain in place until demolition 

of existing building or structure is complete.  Upon completing demolition, cut and cap 

storm sewerage at locations shown on the Drawings.  Remove existing storm water piping 

and related structures between points of cutting, and backfill, restore to grade, and stabilize 

the area over the removed facilities in accordance with the Contract Documents. 

5. Water Piping and Related Facilities:  Before proceeding with demolition, locate and cap all 

potable and non-potable waterlines and service laterals serving the building or structure 

being demolished.  Ensure compliance with Laws and Regulations regarding water quality. 

6. Other Utilities:  Before proceeding with demolition, locate and cap as required all other 

utilities, such as fuel and gas; compressed air; heating, ventilating, and air conditioning; 

electric; and communications; and service laterals serving the building or structure being 

demolished. 

7. Shutdown of utility services shall be coordinated by Contractor, assisted by Owner as 

required relative to contacting utility owners. 

3.2 DEMOLITION - GENERAL 

A. Locate construction equipment used for demolition Work and remove demolished materials and 

equipment to avoid imposing excessive loading on supporting and adjacent walls, floors, 

framing, facilities, and Underground Facilities. 

B. Pollution Controls:   

1. Use water sprinkling, temporary enclosures, and other suitable methods to limit emissions 

of dust and dirt to lowest practical level.  Comply with General Conditions of this 

Specification. 

2. Do not use water when water may create hazardous or objectionable conditions such as 

icing, flooding, or pollution. 

3. Clean adjacent structures, facilities, properties, and improvements of dust, dirt, and debris 

caused by demolition Work, in accordance with the General Conditions. 

C. Explosives: 

1. Explosives are not allowed at the Site.  Do not use explosives for demolition and removal 

Work. 

D. Salvage and Ownership:   

1. Materials and equipment to remain Owner’s property shall be: 

a.  Carefully removed and appropriately handled by Contractor to avoid damage and 

invalidation of warranties in effect.  Fully remedy to pre-construction condition or 

replace items damaged during removal or handling by Contractor. 

b. Removed as functional units, together with all appurtenances required for operation. 

c. Cleaned, listed, and tagged for storage. 

d. Protected from damage. 

e. Delivered to designated storage location at the Site or other site indicated in the 

Contract Documents, at place designated by Engineer or Owner. 

 

E. Finishing of Surfaces Exposed by Removals:  Unless otherwise shown or indicated in the 

Contract Documents, surfaces of walls, floors, ceilings, and other areas exposed by removals, 

and that will remain as finished surfaces, shall be repaired and re-finished with materials that 

match existing adjacent surface, or as otherwise approved by Engineer. 

3.3 STRUCTURAL REMOVALS 

A. Remove structures to lines and grades shown or indicated, unless otherwise directed by 

Engineer.  Where limits are not shown or indicated, limits shall be four inches outside item to be 

installed.  Removals beyond limits shown or indicated shall be at Contractor’s risk and expense 

and such excess removals shall be reconstructed to satisfaction of Engineer without additional 

cost to Owner. 
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B. Recycling and Reuse of Demolition Materials: 

1. All concrete, brick, tile, masonry, roofing materials, reinforcing steel, structural metals, 

miscellaneous metals, plaster, wire mesh, and other items contained in or upon building or 

structure to be demolished shall be removed, transported, and disposed of away from the 

Site, unless otherwise approved by Engineer. 

2. Do not use demolished materials as fill or backfill adjacent to structures, in pipeline 

trenches, or as subbase under structures or pavement. 

C. After removing concrete and masonry walls or portions thereof, mats, slabs, and similar 

construction that ties in to the Work or to existing construction, neatly repair the junction point 

to leave exposed only finished edges and finished surfaces. 

D. Where parts of existing structures are to remain in service following demolition, remove the 

portions shown or indicated for removal, repair damage, and leave the building or structure in 

proper condition for the intended use. 

1. Remove concrete and masonry to the lines shown or indicated by sawing, drilling, chipping, 

and other suitable methods.  Leave the resulting surfaces true and even, with sharp, straight 

corners that will result in neat joints with new construction and be satisfactory for the 

purpose intended. 

2. Do not damage reinforcing bars beyond the area of concrete and masonry removal.  Do not 

saw-cut beyond the area to be removed. 

3. Reinforcing bars that are exposed at surfaces of removed concrete and masonry that will not 

be covered with new concrete or masonry shall be removed to 1.5 IN below the final 

surface.  Repair the resulting hole, with repair mortar for concrete and grout for masonry, to 

be flush with the surface. 

4. Where existing reinforcing bars are shown or indicated to extend into new construction, 

remove existing concrete so that reinforcing bars are clean and undamaged. 

E. Removal of Anchorages and Protruding Metals: 

1. Where equipment or material anchored to concrete or masonry are removed and anchors are 

not to be re-used, and where existing metals (and to be removed) protrude from concrete, 

remove the anchors and other metal to not less than 1.5 IN beneath surface of concrete or 

masonry member.  Repair the resulting hole, using repair mortar for concrete and grout for 

masonry, to be flush with the surface.   

2. Alternately, when the anchor is stainless steel, the anchor may be cut flush with the surface 

of the concrete or masonry, when so approved by Engineer. 

3.4 DEMOLITION OF SITE IMPROVEMENTS 

A. Pavement, Sidewalks, Curbs, and Gutters:   

1. Demolition of asphalt or concrete pavement, sidewalks, curbs, and gutters, as applicable, 

shall terminate at cut edges.  Edges shall be linear and have a vertical cut face. 

2. To cut pavement, sidewalks, curbs, and gutters, use machinery or tools that provides a 

smooth-cut edge, appropriate for the required.  Where cut edges are not smooth, repair the 

cut edge to remain to provide a smooth, even appearance. 

B. Fencing, Guardrails, and Bollards:   

1. Remove to the limits shown or indicated on the Drawings.   

2. Completely remove below-grade posts and concrete. 

C. Manholes, Vaults, Chambers, and Handholes:   

1. Remove to the limits shown or indicated on the Drawings. 

2. If not shown or indicated on the Drawings, remove to not less than three feet below finished 

grade indicated on the Drawings. 

D. Underground Facilities Other than Manholes, Vaults, Chambers, and Handholes:   

1. Remove to the extent shown or indicated on the Drawings.  

2. Unless otherwise shown or indicated, cap ends of piping to remain in place in accordance 

with the “Mechanical Removals” Article in this Specifications section. 
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E. Landscaping:  Comply with Section 31 10 00 - Site Clearing. 

F. Other Site Improvements:  When the Contract Documents require removal of other site 

improvements not addressed above, copy with Contract requirements for removal of buildings   

or structures. 

3.5 DISPOSAL OF DEMOLITION DEBRIS 

A. Disposal – General: 

1. Promptly remove from the Site all debris, waste, rubbish, material, and equipment resulting 

from demolition and removal operations.  Promptly upon completion of demolition and 

removal operations, remove from the Site construction equipment used in demolition Work.   

2. Do not sell at the Site demolition materials or removed equipment.  If materials, equipment 

or debris will be sold by Contractor, remove the items from the Site and perform the sale or 

transaction elsewhere, in accordance with Laws and Regulations.  

3. Cleaning and Removal of Debris:  Comply with the General Conditions 

B. Transportation and Disposal: 

1. Non-Hazardous Materials, Equipment, and Debris:  Properly transport and dispose of non-

hazardous demolition materials, equipment, and debris at appropriate landfill or other 

suitable location, in accordance with Laws and Regulations.  Non-hazardous material does 

not contain Constituents of Concern such as (but not limited to) asbestos, PCBs, petroleum, 

hazardous waste, radioactive material, or other material designated as hazardous in Laws or 

Regulations. 

2. Hazardous Materials, Equipment, and Debris:  When handling and disposal of items 

containing Constituents of Concern is included in the Work, properly transport and dispose 

of such items in accordance with the Contract Documents and Laws and Regulations. 

C. Submit to Engineer information required in this Specification Section on proposed facility(ies) 

where demolition materials, equipment, and debris will be recycled.  Upon request, Engineer or 

Owner, shall be allowed to visit recycling facility(ies) to verify adequacy and compliance status.  

During such visits, recycling facility operator shall cooperate and assist Engineer and Owner. 

END OF SECTION 
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SECTION 03 00 05 

CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Cast-in-place concrete and grout. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Section 32 16 13 – Concrete Curb and Gutter. 

2. Section 32 16 23 – Concrete Sidewalk and Steps. 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. American Concrete Institute (ACI): 

a. 117, Specification for Tolerances for Concrete Construction and Materials. 

b. 211.1, Standard Practice for Selecting Proportions for Normal, Heavyweight and Mass 

Concrete. 

c. 212.3R, Chemical Admixtures for Concrete. 

d. 304R, Guide for Measuring, Mixing, Transporting, and Placing Concrete. 

e. 304.2R, Placing Concrete by Pumping Methods. 

f. 305.1, Hot Weather Concreting. 

g. 306.1, Cold Weather Concreting. 

h. 318, Building Code Requirements for Structural Concrete. 

i. 347, Guide to Formwork for Concrete. 

j. CT-13, Concrete Terminology. 

2. ASTM International (ASTM): 

a. A82, Standard Specification for Steel Wire, Plain, for Concrete Reinforcement. 

b. A185, Standard Specification for Steel Welded Wire Reinforcement, Plain, for 

Concrete. 

c. A615, Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete 

Reinforcement. 

d. A1064, Standard Specification for Steel Wire and Welded Wire Replacement, Plain and 

Deformed, for Concrete. 

e. C31, Standard Practice for Making and Curing Concrete Test Specimens in the Field. 

f. C33, Standard Specification for Concrete Aggregates. 

g. C39, Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens. 

h. C94/C94M, Standard Specification for Ready-Mixed Concrete. 

i. C138, Standard Method of Test for Density (Unit Weight), Yield, and Air Content 

(Gravimetric) of Concrete. 

j. C143, Standard Test Method for Slump of Hydraulic Cement Concrete. 

k. C150, Standard Specification for Portland Cement. 

l. C172, Standard Practice for Sampling Freshly Mixed Concrete. 

m. C173, Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Volumetric Method. 

n. C231, Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Pressure Method. 

o. C260, Standard Specification for Air-Entraining Admixtures for Concrete. 

p. C309, Standard Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete. 

q. C494, Standard Specification for Chemical Admixtures for Concrete. 
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r. C618, Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan 

for Use in Concrete. 

s. C1293, Standard Test Method for Determination of Length Change of Concrete Due to 

Alkali-Silica Reaction. 

t. C1315, Standard Specification for Liquid Membrane-Forming Compounds Having 

Special Properties for Curing and Sealing Concrete. 

u. D882, Standard Test Method for Tensile Properties of Thin Plastic Sheeting. 

v. D994, Standard Specification for Preformed Expansion Joint Filler for Concrete 

(Bituminous Type). 

w. D1056, Standard Specification for Flexible Cellular Materials-Sponge or Expanded 

Rubber. 

x. D1709, Standard Test Methods for Impact Resistance of Plastic Film by the Free-

Falling Dart Method. 

y. D1751, Standard Specification for Preformed Expansion Joint Filler for Concrete 

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

z. E96, Standard Test Methods for Water Vapor Transmission of Materials. 

aa. E329, Standard Specification for Agencies Engaged in Construction Inspection and/or 

Testing. 

3. Corps of Engineers (COE): 

a. CRD-C621, Standard Specification for Packaged, Dry, Hydraulic-Cement Grout 

(Nonshrink). 

4. National Ready Mixed Concrete Association (NRMCA). 

5. National Sanitation Foundation (NSF): 

a. 61, Drinking Water System Components - Health Effects. 

6. Tennessee Department of Transportation. 

B. Quality Control: 

1. Concrete testing agency: 

a. Contractor to employ and pay for services of a testing laboratory to: 

1) Perform materials evaluation. 

2) Design concrete mixes. 

b. Concrete testing agency to meet requirements of ASTM E329. 

2. Do not begin concrete production until proposed concrete mix design has been approved by 

Engineer. 

a. Approval of concrete mix design by Engineer does not relieve Contractor of his 

responsibility to provide concrete that meets the requirements of this Specification. 

3. Adjust concrete mix designs when material characteristics, job conditions, weather, strength 

test results or other circumstances warrant. 

a. Do not use revised concrete mixes until submitted to and approved by Engineer. 

4. Perform structural calculations as required to prove that all portions of the structure in 

combination with remaining forming and shoring system has sufficient strength to safely 

support its own weight plus the loads placed thereon. 

C. Qualifications: 

1. Ready mixed concrete batch plant certified by NRMCA. 

2. Formwork, shoring and reshoring for slabs and beams except where cast on ground to be 

designed by a professional engineer currently registered in the state where the Project is 

located. 

1.3 DEFINITIONS 

A. Per ACI CT-13 except as modified herein: 

1. Concrete fill:  Non-structural concrete. 

2. Concrete Testing Agency:  Testing agency employed to perform materials evaluation, 

design of concrete mixes or testing of concrete placed during construction. 

3. Exposed concrete:  Exposed to view after construction is complete. 

4. Indicated: Indicated by Contract Documents. 
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5. Nonexposed concrete:  Not exposed to view after construction is complete. 

6. Required:  Required by Contract Documents. 

7. Specified strength:  Specified compressive strength at 28 days. 

8. Submitted:  Submitted to Engineer. 

1.4 SUBMITTALS 

A. Shop Drawings: 

1. Concrete mix designs proposed for use. 

a. Concrete mix design submittal to include the following information: 

1) Sieve analysis and source of fine and coarse aggregates. 

2) Test for aggregate organic impurities. 

3) Test for deleterious aggregate per ASTM C1293. 

4) Proportioning of all materials. 

5) Type of cement with mill certificate for cement. 

6) Type of fly ash with certificate of conformance to specification requirements. 

7) Slump. 

8) Air content. 

9) Brand, type, ASTM designation, and quantity of each admixture proposed for use. 

10) 28-day cylinder compressive test results of trial mixes per ACI 318 and as 

indicated herein. 

2. Product technical data including: 

a. Acknowledgement that products submitted meet requirements of standards referenced. 

b. Manufacturer's installation instructions. 

c. Manufacturers and types: 

1) Joint fillers. 

2) Curing agents. 

3) Chemical sealer. 

4) Bonding and patching mortar. 

5) Construction joint bonding adhesive. 

6) Nonshrink grout with cure/seal compound. 

3. Reinforcing steel: 

a. Show grade, sizes, number, configuration, spacing, location and all fabrication and 

placement details. 

b. In sufficient detail to permit installation of reinforcing without having to make 

reference to Contract Drawings. 

c. Obtain approval of Shop Drawings by Engineer before fabrication. 

d. Mill certificates. 

4. Scaled (minimum 1/8 IN per foot) drawings showing proposed locations of construction 

joints, control joints, expansion joints (as applicable) and joint dimensions. 

5. Strength test results of in place concrete including slump, air content and concrete 

temperature. 

6. Certifications: 

a. Certification of standard deviation value in psi for ready mix plant supplying the 

concrete. 

b. Certification that the material and sources submitted in the mix design will be used in 

the concrete for this project. 

7. Test reports: 

a. Cement mill reports for all cement to be supplied. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Storage of Material: 

1. Cement and pozzolan: 

a. Store in moisture proof, weathertight enclosures. 

b. Do not use if caked or lumpy. 

2. Aggregate: 
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a. Store to prevent segregation and contamination with other sizes or foreign materials. 

b. Obtain samples for testing from aggregates at point of batching. 

c. Do not use frozen or partially frozen aggregates. 

d. Do not use bottom 6 IN of stockpiles in contact with ground. 

e. Allow sand to drain until moisture content is uniform prior to use. 

3. Admixtures: 

a. Protect from contamination, evaporation, freezing, or damage. 

b. Maintain within temperature range recommended by manufacturer. 

c. Completely mix solutions and suspensions prior to use. 

4. Reinforcing steel:  Support and store all rebars above ground. 

B. Delivery: 

1. Concrete: 

a. Prepare a delivery ticket for each load for ready-mixed concrete. 

b. Truck operator shall hand ticket to Owner's Representative or Engineer at the time of 

delivery. 

c. Ticket to show: 

1) Mix identification mark. 

2) Quantity delivered. 

3) Amount of each material in batch. 

4) Outdoor temp in the shade. 

5) Time at which cement was added. 

6) Numerical sequence of the delivery. 

7) Amount of water added. 

2. Reinforcing steel: 

a. Ship to jobsite with attached plastic or metal tags with permanent mark numbers. 

b. Mark numbers to match Shop Drawing mark number. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with the Contract Documents, the following products and manufacturers 

are acceptable: 

1. Nonshrink, nonmetallic grout: 

a. Sika "SikaGrout 212." 

b. Euclid Chemial "NS Grout." 

c. Master Builders Solutions "Masterflow 713." 

d. Or approved equal. 

2. Epoxy grout: 

a. Master Builders Solutions "Brutem MPG." 

b. Euclid Chemical Company, "E3 Flowable." 

c. Fosroc, "Conbextra EPHF". 

d. Or approved equal. 

3. Expansion joint fillers: 

a. Permaglaze Co. 

b. Rubatex Corp. 

c. Williams Products, Inc. 

d. Or approved equal. 

4. Form coating: 

a. Richmond "Rich Cote." 

b. Industrial Lubricants "Nox-Crete Form Coating." 

c. Euclid Chemical "Kurez DR VOX." 

d. Or approved equal. 

5. Cementitious concrete coating: 

a. Aquafin International. 
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b. Master Builders Solutions. 

c. Euclid Chemical Company. 

d. Or approved equal. 

6. Chemical sealer: 

a. L&M Construction Chemicals, Inc. 

b. Euclid Chemical Company. 

c. Dayton Superior. 

d. Or approved equal. 

B. Submit request for substitutions in accordance with General Conditions. 

2.2 MATERIALS 

A. Portland Cement:  Conform to ASTM C150 Type I Type I/II Type II. 

B. Fly Ash: 

1. ASTM C618, Class F or Class C. 

2. Nonstaining. 

a. Hardened concrete containing fly ash to be uniform light gray color. 

3. Maximum loss on ignition:  4 %. 

4. Compatible with other concrete ingredients. 

5. Obtain proposed fly ash from a source approved by the Tennessee Department of 

Transportation. 

C. Admixtures: 

1. Air entraining admixtures:  ASTM C260. 

2. Water reducing, retarding, and accelerating admixtures: 

a. ASTM C494 Type A through E. 

b. Conform to provisions of ACI 212.3R. 

c. Do not use retarding or accelerating admixtures unless specifically approved in writing 

by Engineer and at no cost to Owner. 

d. Follow manufacturer's instructions. 

e. Use chloride free admixtures only. 

3. Maximum total water soluble chloride ion content contributed from all ingredients of 

concrete including water, aggregates, cementitious materials and admixtures by weight 

percent of cement: 

a. 0.10 all concrete. 

4. Do not use calcium chloride. 

5. Provide admixtures of same type, manufacturer and quantity as used in establishing required 

concrete proportions in the mix design. 

D. Water:  Potable, clean, free of oils, acids and organic matter. 

E. Aggregates: 

1. Normal weight concrete:  ASTM C33, except as modified below. 

2. Fine aggregate: 

a. Clean natural sand. 

b. No manufactured or artificial sand. 

3. Coarse aggregate: 

a. Crushed rock, natural gravel, or other inert granular material. 

b. Maximum amount of clay or shale particles:  1%. 

4. Gradation of coarse aggregate: 

a. Lean concrete and concrete topping:  Size #7. 

b. All other concrete:  Size #57 or #67. 

F. Concrete Grout: 

1. Nonshrink, nonmetallic grout: 

a. Nonmetallic, noncorrosive, nonstaining, premixed with only water to be added. 

b. Grout to produce a positive but controlled expansion. 
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c. Mass expansion not to be created by gas liberation. 

d. Minimum compressive strength of nonshrink grout at 28 days:  6500 PSI. 

e. In accordance with COE CRD-C621. 

2. Epoxy grout: 

a. 3-component epoxy resin system. 

1) Two liquid epoxy components. 

2) One inert aggregate filler component. 

b. Each component packaged separately for mixing at jobsite. 

G. Reinforcing Steel: 

1. Reinforcing bars:  ASTM A615, Grade 60. 

2. Welded wire reinforcement: 

a. ASTM A185 or ASTM A1064. 

b. Minimum yield strength:  60,000 PSI. 

3. Column spirals:  ASTM A82 or ASTM A1064. 

H. Forms: 

1. Prefabricated or job built. 

2. Wood forms: 

a. 5/8 or 3/4 IN 5-ply structural plywood of concrete form grade. 

b. Built-in-place or prefabricated type panel. 

3. Metal forms: 

a. Metal forms may be used except for aluminum in contact with concrete. 

b. Forms to be tight to prevent leakage, free of rust and straight without dents to provide 

members of uniform thickness. 

4. Chamfer strips:  Clear white pine, surface against concrete planed. 

I. Form Ties: 

1. Commercially fabricated for use in form construction. 

a. Field fabricated ties are unacceptable. 

2. Constructed so that ends or end fasteners can be removed without causing spalling at 

surfaces of the concrete. 

3. 3/4 IN minimum to 1 IN maximum diameter cones on both ends. 

4. Embedded portion of ties to be not less than 1-1/2 IN from face of concrete after ends have 

been removed. 

5. Cone size: 

a. 3/4 IN minimum to 2 1/2 IN maximum diameter cones on both ends. 

b. Depth of cone not to exceed the concrete reinforcing cover. 

6. Form release:  Nonstaining and shall not prevent bonding of future finishes to concrete 

surface. 

J. Chairs, Runners, Bolsters, Spacers, and Hangers: 

1. Stainless steel, epoxy coated, or plastic coated metal. 

a. Plastic coated:  Rebar support tips in contact with the forms only. 

K. Membrane Curing Compound: 

1. ASTM C309, Type 1D, Class A or B. 

2. Fugitive dye shall dissipate over time and exposure. 

3. Curing compound shall not prevent bonding of any future coverings, coatings or finishes. 

L. Expansion Joint Filler: 

1. In contact with water or sewage: 

a. Closed cell neoprene. 

b. ASTM D1056, Class SC (oil resistant and medium swell) of 2 to 5 PSI compression 

deflection (Grade SCE41). 

2. Exterior driveways, curbs and sidewalks: 

a. Asphalt expansion joint filler. 

b. ASTM D994. 
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3. Other use: 

a. Fiber expansion joint filler. 

b. ASTM D1751. 

2.3 CONCRETE MIXES 

A. General: 

1. All concrete to be ready mixed concrete conforming to ASTM C94/C94M. 

2. Provide concrete of specified quality capable of being placed without segregation and, when 

cured, of developing all properties required. 

3. All concrete to be normal weight concrete. 

4. Provide pozzolan content for all cast-in-place construction. 

B. Strength: 

1. Provide specified strength and type of concrete for each use in structure(s) as follows: 

 

TYPE WEIGHT 
SPECIFIED 

STRENGTH* 

All other general use concrete Normal weight 4000 PSI 

* Minimum 28-day compressive strength. 

C. Air Entrainment: 

1. Provide air entrainment in all concrete resulting in a total air content percent by volume as 

follows: 

 

MAX AGGREGATE SIZE TOTAL AIR CONTENT PERCENT 

1 IN or 3/4 IN 6 ±1-1/2 

<3/4 IN 6-1/2 ±1-1/2 

 

2. Air content to be measured in accordance with ASTM C231, ASTM C173, or ASTM C138. 

D. Slump - 4 IN maximum, 1 IN minimum: 

1. Measured at point of discharge of the concrete into the concrete construction member. 

2. 8 IN maximum after addition of superplasticizer (if used). 

3. Concrete of lower than minimum slump may be used provided it can be properly placed and 

consolidated. 

4. Pumped concrete: 

a. Provide additional water at batch plant to allow for slump loss due to pumping. 

b. Provide only enough additional water so that slump of concrete at discharge end of 

pump hose does not exceed maximum slump specified and the maximum specified 

water-cement ratio is not exceeded. 

5. Slump may be adjusted in the field through the use of water reducers. 

a. Coordinate dosage and mixing requirements with concrete supplier. 

6. Determine slump per ASTM C143. 

E. Selection of Proportions: 

1. General: 

a. Proportion ingredients to: 

1) Produce proper workability, durability, strength, and other required properties. 

2) Prevent segregation and collection of excessive free water on surface. 

2. Minimum cement contents and maximum water cement ratios for concrete to be as follows: 

 

SPECIFIED 
STRENGTH 

MINIMUM CEMENT, MAXIMUM 
AGGREGATE SIZE 
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1/2 IN 3/4 IN 1 IN MAXIMUM WATER 
CEMENT RATIO BY 

WEIGHT 

4000 564 564 564 0.45 

4500 611 611 -- 0.42 

 

3. Fly ash:   

a. For cast-in-pace concrete only, a maximum of 25% by weight of Portland cement 

content per cubic yard may be replaced with fly ash at rate of 1 LB fly ash for 1 LB of 

cement. 

b. When fly ash is used, the water to cementitious materials ratio shall not exceed the 

maximum value specified herein. 

4. Concrete mix proportioning methods for normal weight concrete: 

a. Proportion mixture to provide desired characteristics using one of methods described 

below: 

1) Method 1 (Trial Mix): 

a) Per ACI 318, Chapter 5, except as modified herein. 

b) Air content within range specified above. 

c) Record and report temperature of trial mixes. 

d) Proportion trial mixes per ACI 211.1. 

2) Method 2 (Field Experience): 

a) Per ACI 318, Chapter 5, except as modified herein: 

b) Field test records must be acceptable to Engineer to use this method. 

c) Test records shall represent materials, proportions and conditions similar to 

those specified. 

5. Required average strength to exceed the specified 28-day compressive strength by the 

amount determined or calculated in accordance with the requirements of Chapter 5 of ACI 

318 using the standard deviation of the proposed concrete production facility. 

PART 3 - EXECUTION 

3.1 FORMING AND PLACING CONCRETE 

A. Formwork: 

1. Contractor is responsible for design and erection of formwork. 

2. Construct formwork so that concrete members and structures are of correct size, shape, 

alignment, elevation and position. 

a. Allowable tolerances:  As recommended in ACI 347. 

3. Provide slabs and beams of minimum indicated depth when sloping foundation base slabs or 

elevated floor slabs to drains. 

a. For slabs on grade, slope top of subgrade to provide floor slabs of minimum uniform 

indicated depth. 

b. Do not place floor drains through beams. 

4. Openings: 

a. Provide openings in formwork to accommodate work of other trades. 

b. Accurately place and securely support items built into forms. 

5. Chamfer strips:  Place 3/4 IN chamfer strips in forms to produce 3/4 IN wide beveled edges 

on permanently exposed corners of members. 

6. Clean and adjust forms prior to concrete placement. 

7. Tighten forms to prevent mortar leakage. 

8. Coat form surfaces with form release agents prior to placing reinforcing bars in forms. 

B. Reinforcement: 

1. Position, support and secure reinforcement against displacement. 

2. Locate and support with chairs, runners, bolsters, spacers and hangers, as required. 
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3. Set wire ties so ends do not touch forms and are directed into concrete, not toward exposed 

concrete surfaces. 

4. Lap splice lengths:  ACI 318 Class B top bar tension splices unless indicated otherwise on 

the Drawings. 

5. Extend reinforcement to within 2 IN of concrete perimeter edges. 

a. If perimeter edge is earth formed, extend reinforcement to within 3 IN of the edge. 

6. Minimum concrete protective covering for reinforcement:  As shown on Drawings. 

7. Unless otherwise indicated, provide minimum concrete cover as follows: 

a. Concrete deposited against earth:  3 IN. 

b. Formed surfaces exposed to weather or in contact with earth:  2 IN for reinforcing bars 

#6 or larger; 1-1/2 IN for reinforcing bars less than #6. 

c. Formed surfaces exposed to or located above any liquid:  2 IN. 

d. Interior surfaces:  1-1/2 IN for beams, girders and columns; 3/4 IN or bar diameter, 

whichever is greater, for slabs, walls and joists. 

8. Do not weld reinforcing bars. 

9. Welded wire reinforcement: 

a. Install welded wire reinforcement in maximum practical sizes. 

b. Splice sides and ends with a splice lap length measured between outermost cross wires 

of each fabric sheet not less than: 

1) One spacing of cross wires plus 2 IN. 

2) 1.5 x development length. 

3) 6 IN. 

c. Development length:  ACI 318 basic development length for the specified fabric yield 

strength. 

C. Construction, Expansion, and Contraction Joints: 

1. Locate joints as indicated on Contract Drawings or as shown on approved Shop Drawings. 

a. Where construction joint spacing shown on Drawings exceeds the joint spacing 

indicated in Paragraph below, submit proposed construction joint location in 

conformance with this Specification Section. 

2. Unplanned construction joints will not be allowed. 

3. Locate wall vertical construction joints at 30 FT maximum. 

4. Locate construction joints in floor slabs and foundation base slabs so that concrete 

placements are approximately square and do not exceed 2500 SQFT. 

5. Install construction joints perpendicular to main reinforcement with all reinforcement 

continued across construction joints. 

6. At least 72 HRS shall elapse between placing of adjoining concrete construction. 

7. Thoroughly clean and remove all laitance and loose and foreign particles from construction 

joints. 

8. Before new concrete is placed, dampen concrete surfaces. 

D. Embedments: 

1. Set and build in anchorage devices and other embedded items required for other work that is 

attached to, or supported by concrete. 

2. Use setting diagrams, templates and instructions for locating and setting. 

E. Waterstops, General: 

1. Lap all types of waterstop to create continuous water tight joints. 

2. Do not mix different types of waterstop materials in the same structure without specific 

approval from the Engineer. 

3. Contractor is responsible for waterstop selection and installation to provide leak-tight joints, 

to the minimum standard shown in the Contract Documents. 

4. Base selection on anticipated differential movement of mating surfaces. 

5. Waterstop manufacturer’s representative shall provide on-site training of waterstop 

installation, splicing, welding and inspection procedures prior to construction, and at no 

additional cost. 
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F. Placing Concrete: 

1. Place concrete in compliance with ACI 304R and ACI 304.2R. 

2. Place in a continuous operation within planned joints or sections. 

3. Begin placement when work of other trades affecting concrete is completed. 

4. Place concrete by methods which prevent aggregate segregation. 

5. Do not allow concrete to free fall more than 4 FT. 

6. Where free fall of concrete will exceed 4 FT, place concrete by means of tremie pipe or 

chute. 

G. Consolidation:  Consolidate all concrete using mechanical vibrators supplemented with hand 

rodding and tamping, so that concrete is worked around reinforcement and embedded items into 

all parts of forms. 

H. Protection: 

1. Protect concrete from physical damage or reduced strength due to weather extremes. 

2. In cold weather comply with ACI 306.1 except as modified herein. 

a. Do not place concrete on frozen ground or in contact with forms or reinforcing bars 

coated with frost, ice or snow. 

b. Minimum concrete temperature at the time of mixing: 

 

OUTDOOR TEMPERATURE AT 
PLACEMENT (IN SHADE) 

CONCRETE TEMPERATURE 
AT MIXING 

Below 30 DEGF 70 DEGF 

Between 30-45 DEGF 60 DEGF 

Above 45 DEGF 50 DEGF 

 

c. Do not place heated concrete that is warmer than 80 DEGF. 

d. If freezing temperatures are expected during curing, maintain the concrete temperature 

at or above 50 DEGF for seven days or 70 DEGF for 3 days. 

e. Do not allow concrete to cool suddenly. 

3. In hot weather comply with ACI 305.1 except as modified herein. 

a. At air temperature of 90 DEGF and above, keep concrete as cool as possible during 

placement and curing. 

b. Do not allow concrete temperature to exceed 90 DEGF at placement. 

c. Prevent plastic shrinkage cracking due to rapid evaporation of moisture. 

d. Do not place concrete when the actual or anticipated evaporation rate equals or exceeds 

0.2 LBS/SF/HR as determined from ACI 305.1, Figure 2.1.5. 

I. Curing: 

1. Begin curing concrete as soon as free water has disappeared from exposed surfaces. 

2. Cure concrete by use of moisture retaining cover, burlap kept continuously wet or by 

membrane curing compound. 

3. Provide protection as required to prevent damage to concrete and to prevent moisture loss 

from concrete during curing period. 

4. Provide curing for minimum of seven days. 

5. Form materials left in place may be considered as curing materials for surfaces in contact 

with the form materials except in periods of hot weather. 

6. In hot weather follow curing procedures outlined in ACI 305.1. 

7. In cold weather follow curing procedures outlined in ACI 306.1. 

8. Curing vertical surfaces with a curing compound: 

a. Cover vertical surfaces with a minimum of two coats of the curing compound. 

b. Allow the preceding coat to completely dry prior to applying the next coat. 

c. Apply the first coat of curing compound immediately after form removal. 

d. Vertical surface at the time of receiving the first coat shall be damp with no free water 

on the surface. 
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e. A vertical surface is defined as any surface steeper than 1 vertical to 4 horizontal. 

J. Form Removal: 

1. Remove forms after concrete has hardened sufficiently to resist damage from removal 

operations or lack of support. 

2. Where no reshoring is planned, leave forms and shoring used to support concrete until it has 

reached its specified 28-day compressive strength. 

3.2 CONCRETE FINISHES 

A. Tolerances: 

1. Class A:  1/8 IN in 10 FT. 

2. Class B:  1/4 IN in 10 FT. 

B. Surfaces Exposed to View: 

1. Provide a smooth finish for exposed concrete surfaces and surfaces that are: 

a. To be covered with a coating or covering material applied directly to concrete. 

b. Scheduled for grout cleaned finish. 

2. Remove fins and projections, and patch voids, air pockets, and honeycomb areas with 

cement grout. 

3. Cementitious concrete coating: 

a. Form facing material shall produce a smooth, hard, uniform texture. 

1) Use forms specified for surfaces exposed to view. 

b. Prepare the surface in accordance with manufactures printed installation instructions. 

c. Brush on coating to entire surface. 

1) As a mixing liquid for the coating, use bonding agent and water mixture as 

recommended by the manufacture. 

2) Apply two (2) coats at 2 LB/SQYD per coat. 

d. When second coat is set, float to a uniform texture with a sponge coat. 

e. Provide this finish at the following locations: 

1) Walls, columns, exposed to view. 

C. Surfaces Not Exposed to View: 

1. Patch voids, air pockets and honeycomb areas with cement grout. 

2. Fill tie holes with nonshrink, nonmetallic grout. 

D. Grout Cleaned Finish: 

1. Mix one part Portland cement and 1-1/2 parts fine sand with sufficient bonding agent/water 

mixture to produce a grout with the consistency of thick paint. 

a. White Portland cement shall be substituted for gray Portland cement to produce a color 

that matches color of surrounding concrete as determined by trial patch for areas not to 

be painted. 

2. Wet surface of concrete to prevent absorption of water by grout and uniformly apply grout 

with brushes or spray gun. 

3. Immediately scrub the surface with a cork float or stone to coat and fill air bubbles and 

holes. 

4. While grout is still plastic, remove all excess grout by working surface with rubber float, 

sack or other approved means. 

5. After the surface whitens from drying, rub vigorously with clean burlap. 

6. Keep final finish damp for a minimum of 36 HRS after final rubbing. 

E. Slab Float Finish: 

1. After concrete has been placed, consolidated, struck off, and leveled, do no further work 

until ready for floating. 

2. Do not use water to aid in finishing. 

3. Begin floating when water sheen has disappeared and surface has stiffened sufficiently to 

permit operation. 
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4. During or after first floating, check planeness of entire surface with a 10 FT straightedge 

applied at not less than two different angles. 

5. Cut down all high spots and fill all low spots during this procedure to produce a surface 

within Class B tolerance throughout. 

6. Refloat slab immediately to a uniform sandy texture. 

F. Troweled Finish: 

1. Float finish surface. 

2. Next power trowel, and finally hand trowel. 

3. Do not use water to aid in finishing. 

4. Produce a smooth surface which is relatively free of defects with first hand troweling. 

5. Perform additional trowelings by hand after surface has hardened sufficiently. 

6. Final trowel when a ringing sound is produced as trowel is moved over surface. 

7. Thoroughly consolidate surface by hand troweling. 

8. Leave finished surface essentially free of trowel marks, uniform in texture and appearance 

and plane to a Class A tolerance. 

9. On surfaces intended to support floor coverings remove any defects of sufficient magnitude 

that would show through floor covering by grinding. 

G. Broom Finish:  Immediately after concrete has received a float finish as specified, give it a 

transverse scored texture by drawing a broom across surface. 

3.3 GROUT 

A. Preparation: 

1. Nonshrinking, nonmetallic grout: 

a. Clean concrete surface to receive grout. 

b. Saturate concrete with water for 24 HRS prior to grouting. 

B. Application: 

1. Nonshrinking, nonmetallic grout: 

a. Mix in a mechanical mixer. 

b. Use no more water than necessary to produce flowable grout. 

c. Place in accordance with manufacturer's instructions. 

d. Completely fill all spaces and cavities below the bottom of baseplates. 

e. Provide forms where baseplates and bedplates do not confine grout. 

f. Where exposed to view, finish grout edges smooth. 

g. Except where a slope is indicated on Drawings, finish edges flush at the baseplate, 

bedplate, member, or piece of equipment. 

h. Protect against rapid moisture loss by covering with wet rags or polyethylene sheets. 

i. Wet cure grout for seven days, minimum. 

3.4 FIELD QUALITY CONTROL 

A. Owner will employ and pay for services of a concrete testing laboratory to perform testing of 

concrete placed during construction. 

1. Contractor to cooperate with Owner in obtaining and testing samples. 

B. Tests During Construction: 

1. Strength test: 

a. For each strength test, mold and cure cylinders from each sample in accordance with 

ASTM C31. 

1) Cylinder size:  Per ASTM C31. 

a) 4 IN cylinders may not be used for concrete mixes with concrete aggregate 

size larger than 1 IN. 

2) Quantity: 

a) 6 IN DIA by 12 IN high:  Four cylinders. 

b) 4 IN DIA by 8 IN high:  Six cylinders. 

b. Field cure one (1) cylinder for the seven day test. 
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1) Laboratory cure the remaining. 

c. Test cylinders in accordance with ASTM C39. 

1) 6 IN DIA cylinders: 

a) Test two cylinders at 28 days for strength test result and the one field cured 

sample at seven days for information. 

b) Hold remaining cylinder in reserve. 

2) 4 IN DIA cylinders: 

a) Test three cylinders at 28 days for strength test result and the one field cured 

cylinder at seven days for information. 

b) Hold remaining cylinders in reserve. 

d. Strength test result: 

1) Average of strengths of two 6 IN DIA cylinders or three 4 IN DIA cylinders from 

the same sample tested at 28 days. 

2) If one cylinder in a test manifests evidence of improper sampling, molding, 

handling, curing, or testing, discard and test reserve cylinder(s); average strength of 

remaining cylinders shall be considered strength test result. 

3) Should all cylinders in any test show any of above defects, discard entire test. 

e. Frequency of tests: 

a) One strength test to be taken not less than once a day, nor less than once for 

each 60 CUYD or fraction thereof placed in any one day. 

b) Once for each 5000 SQFT of slab or wall surface area placed each day. 

c) If total volume of concrete on Project is such that frequency of testing required 

in above paragraph will provide less than five strength tests for each concrete 

mix, tests shall then be made from at least five randomly selected batches or 

from each batch if fewer than five batches are provided. 

2. Slump test: 

a. Per ASTM C143. 

b. Determined for each strength test sample. 

c. Additional slump tests may be taken. 

3. Air content: 

a. Per ASTM C231, ASTM C173, and ASTM C138. 

b. Determined for each strength test sample. 

4. Temperature:  Determined for each strength test sample. 

C. Evaluation of Tests: 

1. Strength test results: 

a. Average of 28-day strength of two cylinders from each sample. 

1) If one cylinder manifests evidence of improper sampling, molding, handling, 

curing or testing, strength of remaining cylinder will be test result. 

2) If both cylinders show any of above defects, test will be discarded. 

D. Acceptance of Concrete: 

1. Strength level of each type of concrete shall be considered satisfactory if both of the 

following requirements are met: 

a. Average of all sets of three consecutive strength tests equals or exceeds the required 

specified 28-day compressive strength. 

b. No individual strength test falls below the required specified 28-day compressive 

strength by more than 500 PSI. 

2. If tests fail to indicate satisfactory strength level, perform additional tests and/or corrective 

measures as directed by Engineer. 

a. Perform additional tests and/or corrective measures at no additional cost to Owner. 

E. Concrete tolerances per ACI 117. 

3.5 SCHEDULES 

A. Form Types: 
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1. Surfaces exposed to view: 

a. Prefabricated or job-built wood forms. 

b. Laid out in a regular and uniform pattern with long dimensions vertical and joints 

aligned. 

c. Produce finished surfaces free from offsets, ridges, waves, and concave or convex 

areas. 

d. Construct forms sufficiently tight to prevent leakage of mortar. 

2. Surfaces normally submerged or not normally exposed to view:  Wood or steel forms 

sufficiently tight to prevent leakage of mortar. 

3. Other types of forms may be used: 

a. For surfaces not restricted to plywood or lined forms. 

b. As backing for form lining. 

B. Grout: 

1. Nonshrinking, nonmetallic grout:  General use. 

C. Concrete: 

1. Normal weight concrete:  All concrete. 

2. General use concrete:  All other locations. 

D. Concrete Finishes: 

1. Slab finishes: 

a. Use following finishes as applicable, unless otherwise indicated: 

1) Floated finish:  Surfaces intended to receive roofing, concrete topping, lean 

concrete, concrete fill and waterproofing. 

2) Troweled finish:  Interior floor slabs, exposed roof slabs and base slabs of 

structures, equipment bases, and column bases. 

3) Broom finish:  Sidewalks, docks, concrete stairs, and ramps. 

END OF SECTION 
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SECTION 31 10 00 

SITE CLEARING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Site clearing Work, including: 

a. General provisions for site clearing Work. 

b. Preparation for site clearing Work. 

c. Clearing and grubbing. 

d. Tree protection, selective removals, and selective trimming. 

e. Disposal and cleaning. 

f. Stripping and stockpiling of topsoil. 

B. Related Requirements: Include but are not necessarily limited to: 

1. Section 02 41 00 - Demolition. 

2. Section 31 23 00 - Earthwork. 

3. City of Germantown, TN Code of Ordinances 

a. Chapter 22 - Vegetation 

1.2 REFERENCES 

A. Terminology: 

1. Terms indicated below are not defined terms indicated with initial capital letters but, when 

used in this Section, have the meanings indicated below: 

a. “Arborist” means Subcontractor retained to perform Work requiring a specialist in 

trees, shrubs, brush, other vegetation of the types existing at the Site, and possessing not 

less than the required qualifications indicated in this Section. 

b. “Clearing and grubbing” means removing and disposing of all: (1) trees, brush, and 

other vegetation, logs, and similar items (“clearing”); and (2) stumps, roots, logs, 

rubbish, and debris on or in the soil (“grubbing”) after Clearing.  Clearing and grubbing 

includes grinding and removing of stumps.  When clearing and grubbing, topsoil 

stripping and stockpiling, and required demolition Work is complete, the Site will be 

ready for grading and other new construction. 

c. “Demolition” means removal, whether in whole or in part, of existing human-made 

construction, such as removal of buildings, structures, and building systems; site work 

(such as pavement, curbs, sidewalks, gutters) and the like; Underground Facilities; and 

other existing construction. 

d. “Selective removal” means removal of specific trees, shrubs, brush, and other 

vegetation, whether as shown or indicated in the Contract Documents or as directed at 

the Site by Engineer. 

e. “Selective trimming” means removal of selected parts of trees, shrubs, brush, and other 

vegetation, performed by arborist, for the purpose of either: (1) allowing installation of 

new construction adjacent to or through the tree, shrub, brush, or vegetation, or )2) 

removing  damaged or unhealthy growth, to allow balance of the subject tree, shrub, 

brush, or vegetation to continue normal, healthy growth.  

f. “Site clearing” means all the Work required by this Section and related Drawings. 

g. “Topsoil” means existing material at the Site, visible after clearing and grubbing,  to be 

stripped, when such material is friable, clay loam, surface soil present in depth of not 

less than four inches.  Topsoil shall be free of subsoil, clay lumps, stones, and other 

objects over two-inch diameter and other objectionable material.  Topsoil required for 

planting and landscaping Work in the Specifications of Division 32 may differ from the 

meaning indicated in this Section. 
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B. Reference Standards: 

1. ASTM International (ASTM): 

a. D448, Standard Classification for Sizes of Aggregate for Road and Bridge 

Construction. 

2. American National Standards Institute (ANSI): 

a. A300, Standard for Tree Care Operations – Tree, Shrub, and Other Woody Plant 

Maintenance – Standard Practices. 

3. International Society of Arboriculture (ISA): 

a. Container Rootball Shaving. 

b. Crown Correction. 

c. Balled and Burlapped Root Correction. 

d. Container Root Correction. 

e. High Branched Crown Observation. 

f. Low Branched Crown Observation. 

g. Multiple Low Branches Crown Observation. 

h. Balled and Burlapped Root Observation. 

i. Container Root Observation - Tree. 

j. Protection Maintenance. 

4. Tennessee Department of Environment and Conservation 

a. Erosion & Sediment Control Handbook 

5. City of Germantown, Tennessee 

a. Code of Ordinances; Division 4 – Tree Preservation and Planting Requirements 

1.3 ADMINISTRATIVE REQUIREMENTS 

A. Pre-Clearing Conference: 

1. Prior to commencing site clearing Work, actively participate in conference regarding site 

clearing Work.  Date and time of conference will be mutually established by Contractor and 

Engineer.  

2. Location: Conference will be held at a location determined by the Owner when date and 

time are determined. 

3. Participants: 

a. Required Participants: Contractor’s project manager, Contractor’s site superintendent, 

arborist, Engineer , Owner’s Site Representative. 

b. Potential Participants: Owner, facility manager (if applicable), and representative of 

properties (other than Owner) affected by site clearing Work,  

4. Engineer will chair the conference, prepare and distribute an agenda, and prepare and 

distribute a record of the conference. 

5. Participants shall be prepared to discuss: 

a. Project requirements and the Contract requirements for site clearing Work. 

b. Submittals required for site clearing Work. 

c. Schedule for site clearing Work and availability of resources. 

d. Locations and types of site clearing Work, with specific attention to areas of selective 

removals, selective trimming, and notable species.  Limits of clearing and grubbing.  

Proposed locations for stockpiles and temporary storage of cuttings and debris. 

e. Environmental and other conditions at the Site. 

f. Growth, vegetation, and existing construction requiring protection. 

g. Required observations and field quality control for site clearing Work. 

6. If additional information affecting site clearing Work subsequently comes to light, 

reconvene the conference at earliest opportunity. 

1.4 QUALITY ASSURANCE  

A. Qualifications: 

1. Arborist: 
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a. Where selective removal, selective trimming, or both are required or necessary, retain 

the services of, and employ in the Work, accredited arborist, possessing qualifications 

acceptable to Engineer.   

b. Arborist shall be skilled, trained, and possess documented experience in successfully 

protecting, trimming, and restorative care of trees and shrubs of the types necessary for 

the Work.   

c. Certification: Arborist shall be certified by either International Society of Arboriculture 

(ISA) or American Society of Consulting Arborists (ASCA). 

d. Arborist shall use in selective removal and selective trimming Work only workers with 

specific skill and successful experience in this type of Work required.  Such workers 

shall work under the direct, personal supervision of arborist. 

e. Submit to Engineer names, employer(s), certifications, other relevant qualifications and 

record of relevant experience, as indicated below, for not less than three successful 

projects involving same species of trees, shrubs, and vegetation as involved in the site 

clearing Work: 

1) Names and telephone numbers of site owners, architects or engineers responsible 

for projects. 

2) Approximate contract price of the selective removal and selective trimming of 

trees, shrubs, and vegetation. 

3) Approximate time of year work was performed on each referenced project.  

4) Approximate quantity and types of selective removal and selective trimming of 

performed. 

5) General indication of species of trees, shrubs, and vegetation involved. 

B. Regulatory Requirements: 

1. Contractor shall give all notices required by and shall comply with all Laws and Regulations 

applicable to the performance of the Work. Neither Owner no Engineer shall be responsible 

for monitoring Contractor’s compliance with any Laws or Regulations. 

1.5 SUBMITTALS 

A. Action Submittals: Submit the following: 

1. Shop Drawings: 

a. Limits of Site Clearing Work:  When limits of site clearing Work are not expressly 

shown on the Drawings, or where Contractor proposes alternative limits of site clearing 

Work, submit drawings, developed from the Drawings, clearly indicating proposed 

limits of site clearing Work, with dimensions indicated where appropriate.  

b. Where proposed limits of clearing and grubbing, selective removals, and topsoil 

stripping are not identical with each other, clearly and expressly indicate limits of each 

on the Shop Drawings. 

B. Informational Submittals: Submit the following: 

1. Permits and Approvals: 

a. Submit copy of each permit required and obtained for site clearing Work, issued by 

authority having jurisdiction. 

b. Where Owner’s permission or approval is required for selected site clearing activities, 

submit copy of Owner’s written permission or approval for such activity. 

c. When approval of owner of property (other than Owner) is required for selected site 

clearing activity, submit to Engineer written copy of such approval. 

2. Certificates: 

a. Arborist’s certification that trees and shrubs shown or indicated to remain were 

protected during the site clearing Work in accordance with the Contract Documents. 

b. Where trees or shrubs (shown or indicated to remain) were damaged during site 

clearing Work, submit arborist’s certification that such trees and shrubs were promptly 

and properly treated or, where successful treatment was not feasible, were replaced. 

3. Qualifications Statements: 

a. Arborist qualifications. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Tree Wound Dressing:  

1. Provide tree wound dressing, waterproof, adhesive and elastic with an antiseptic, free from 

kerosene, coal tar, creosote, and other material injurious to life of tree or other plant.  

B. Drain Tile:  

1. Provide four-inch diameter, standard strength, perforated wall, bell-and- spigot clay pipe, in 

accordance with ASTM C700. 

C. Filter Fabric:  

1. In accordance with requirements for temporary erosion and sediment controls indicated in 

Erosion & Sediment Control Handbook by Tennessee Department of Environment and 

Conservation. 

D. Drainage Fill:  

1. Selected crushed stone, or crushed or uncrushed gravel, washed. 

2. Size 24 (in accordance with ASTM D448), with 90 to 100 percent passing 2.5-inch sieve 

and not more than 10 percent passing 3/4-inch sieve. 

E. For other materials needed for site clearing Work, such as stone, topsoil, or other, comply with 

requirements of the Contract Documents. 

PART 3 - EXECUTION 

3.1 SITE CLEARING – GENERAL 

A. Limits of Site Clearing Work: 

1. Limits of site clearing Work are shown and indicated on the Drawings. 

B. General Provisions for Site Clearing:  

1. Contractor shall provide all labor, materials, equipment, tools, services, and incidentals 

necessary and required to perform site clearing Work in accordance with the Contract 

Documents. 

2. Perform site clearing Work to avoid creating nuisances, pollution, and preventable adverse 

effects on the environment.  

3. Comply with Owner’s General Conditions, Code of Ordinances, and this Section’s Article, 

“Tree Protection, Selective Removals, and Selective Trimming”. 

4. Excavation required for site clearing shall comply with Section 31 23 00 - Earthwork. 

5. Requirements of Authorities Having Jurisdiction: 

a. Perform site clearing Work in accordance with Laws and Regulations. 

b. Obtain, pay for, and comply with permits required for site clearing Work.  Obtain from 

authorities having jurisdiction and furnish copy of each permit as a Submittal.  

6. Traffic Control:  

a. Where site clearing Work is along or adjacent to travelled ways subject to public traffic, 

comply with local regulations and Contract Drawings.  

b. Establish such controls prior to and maintain in place throughout site clearing Work 

that has potential to affect traffic. 

7. Reference Points: 

a. Protect property monuments and other surveyor-established markers and staking.   

b. When disturbed by Contractor, retain qualified, properly licensed professional land 

surveyor to replace such monuments and stakes moved or removed by Contractor. 

8. Site clearing Work shall comply with ANSI A300 and applicable ISA standards indicated in 

this Section’s “References” Article, unless the Contract Documents indicate more-stringent 

requirements. 

9. Demolition Work is indicated in Section 02 41 00 - Demolition, including removal of site 

improvements and Underground Facilities. 
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3.2 PREPARATION 

A. Permits and Approvals: 

1. Do not commence site clearing Work until necessary permits and approvals are obtained 

and copies furnished to Engineer as Submittals. 

B. Delineation of Limits of Site Clearing Work Areas:  

1. Locate and clearly flag at the Site: 

a. Limits of site clearing Work. 

b. Trees, shrubs, vegetation, and other materials to remain within limits of site clearing 

Work. 

c. Trees, shrubs, and other vegetation to be selectively trimmed. 

d. Trees, shrubs, and vegetation to be selectively removed. 

e. Salvageable trees, shrubs, and vegetation (to be relocated) within limits of site clearing 

Work. 

2. Flagging: 

a. Flagging shall be high-visibility type.  Where necessary, provide lath or stakes driven 

into the ground, with flagging, to clearly delineate limits.   

b. Provide different-colored flagging for each type of delineation required by this Article.   

1) Flagging for Tree Removal per City of Germantown, TN Code of Ordinances 

Division 4. 

a) Red for trees to be saved/remain 

b) Blue for trees to be removed 

c. Promptly replace lost, moved, or destroyed flagging until Engineer concurs that 

flagging is no longer needed.  

3. Review with Owner, including City’s Arborist, and Engineer: 

a. Before starting site clearing Work, other than flagging, review at the Site with 

Engineer.   

b. Make corrections as necessary.  

c. Review all trees, 10-inch diameter (measured one foot above ground) and larger, to be 

removed or selectively trimmed. 

d. Review with Engineer at the Site trees and shrubs to be selectively trimmed, to reach 

mutual agreement on extent of selective trimming required. 

C. Protection: Establish protection of trees, shrubs, and vegetation to remain, in accordance with 

this Section’s Article, “Tree Protection, Selective Removals, and Selective Trimming”, and other 

applicable provisions of the Contract Documents. 

D. Temporary Erosion and Sediment Controls:  

1. Provide applicable temporary erosion and sediment controls before commencing clearing 

and grubbing and topsoil stripping Work. 

2. Comply with temporary erosion and sediment control requirements as detailed in the 

Contract Drawings.. 

a. Best Management Practices (BMPs) are to be installed per Erosion & Sediment Control 

Handbook by Tennessee Department of Environment and Conservation (TDEC). 

3. Continue providing temporary erosion and sediment controls as clearing and grubbing and 

topsoil stripping and stockpiling Work progresses into previously uncleared, ungrubbed 

areas of the Site. 

3.3 CLEARING AND GRUBBING 

A. Clearing and Grubbing – General: 

1. Remove and dispose of all materials constituting clearing and grubbing Work within limits 

shown and indicated in the Contract Documents. 

2. After grubbing Work is complete, properly fill holes resulting from grubbing before 

commencing site grading Work. 

B. Trees and Shrubs Improperly Destroyed or Damaged: 
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1. Refer to this Section’s Article, “Tree Protection, Selective Removals, and Selective 

Trimming”. 

C. Trees and Shrubs to Remain: 

1. Trees and shrubs to remain shall be protected, and trimmed where necessary or required, in 

accordance with this Section’s Article, “Tree Protection, Selective Removals, and Selective 

Trimming”. 

D. Salvageable Vegetation: 

1. Trees, shrubs, and other vegetation requiring removal and relocation at the Site, shall be 

carefully removed, balled, and burlapped or placed in temporary pots, and stored at the Site 

in an acceptable area.   

2. Work involving removing and relocating trees, shrubs, and other vegetation shall be by 

arborist. 

3. Perform salvage and transplanting of trees, shrubs, and other vegetation in accordance with 

the Contract Documents, including Specifications of Division 32 regarding landscaping and 

planting.   

3.4 TREE PROTECTION, SELECTIVE REMOVALS, AND SELECTIVE TRIMMING 

A. General Provisions for Tree Protection, Selective Removals, and Selective Trimming: 

1. Provide temporary fencing, barricades, or guarding measures, as recommended by arborist, 

outside drip line of trees and shrubs to remain. 

2. Protect root systems from damage caused by noxious materials, storm water runoff, site 

clearing, planting and landscaping, other Work, and storage of materials and equipment.  

Protect root systems from flooding, erosion, and excessive wetting resulting from 

dewatering of excavations, drainage of tanks, and other construction activities. 

3. Fires are not allowed under or adjacent to trees, shrubs, and other vegetation to remain. 

4. Do not store matter resulting from site clearing or demolition, topsoil, or other excavated 

material within drip line of trees and shrubs to remain.  Vehicles are not allowed within drip 

line.  Restrict foot, vehicle and equipment traffic to prevent compaction of soil over root 

systems.  Where such activities are unavoidable, and only as acceptable to Engineer, 

provide temporary, continuous, heavy-duty wood planking effectively fastened together and 

capable of distributing loads from such activities.  Temporary planking shall be underlaid by 

layer of filter fabric covered with two-inch layer of gravel. 

5. Cut branches and roots, when necessary, with sharp pruning instruments; do not break or 

chop.  Fully paint cuts 1/2-inch and larger in size with tree wound dressing.  

B. Excavation and Protection of Trees and Shrubs: 

1. Excavate within drip line of trees only where shown. 

2. Where trenching for utilities is required within drip line, tunnel under or around main lateral 

feeder roots by drilling, auger boring, pipe jacking, or digging by hand under supervision of 

arborist.  Do not cut main lateral roots or tap roots; cut smaller roots, which interfere with 

installation of the Work. 

3. Where excavation for the Work is required within drip line of trees or shrubs, hand excavate 

to minimize damage to root systems.  Perform excavation under supervision of arborist.  

Provide temporary shoring or other protective support systems at excavations, to minimize 

sloping and benching of excavations.  Use narrow tine spading forks and comb excavated 

material to expose roots. 

4. Relocate roots in backfill areas wherever possible.  If large, main lateral roots are 

encountered, expose beyond excavation limits as required to bend and relocate without 

breaking.  If encountered immediately adjacent to location of construction and relocation is 

not practical, cut roots approximately three inches back from construction. 

5. Do not allow exposed roots to dry out before permanent backfill is provided; provide 

temporary earth cover.  Water and maintain in moist condition and temporarily support and 

protect from damage until permanently relocated and covered with earth. 

C. Grade Adjustments and Tree Protection: 
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1. Maintain existing grade within drip line of trees, unless otherwise shown or indicated. 

2. Lowering of Preconstruction Grade: 

a. Where required finish grade is below preconstruction grade around trees and shrubs, 

grade beyond drip line.  Maintain preconstruction grade within drip line of trees and 

shrubs. 

b. Prune tree and shrub roots exposed during grade lowering, or provide permanent 

protections as recommended by arborist.  Do not cut main or lateral roots or tap-roots; 

cut only smaller roots. 

c. Compensate for loss of roots and prune branches to stimulate root growth. 

d. Provide extended service through completion of the Contract correction period as 

recommended by arborist. 

3. Minor Fills: 

a. Where preconstruction grade is six inches or less below elevation of finish grade 

shown, fill with topsoil complying with quality requirements of Specifications for finish 

grading and landscaping. 

b. Place in single layer and do not compact. 

c. Hand-grade to required finish elevations. 

4. Moderate Fills:  

a. Where preconstruction grade is more than six inches, but less than 16 inches, below 

finish grade elevation, provide layer of drainage fill and filter fabric on preconstruction 

grade prior to placing topsoil that complies with quality requirements of Specifications 

on finish grading and landscaping.  

b. Carefully place drainage fill against trunk of tree or shrub approximately two inches 

above elevation of finish grade and extend not less than 1.5 feet from tree or shrub 

trunk on all sides. 

c. Provide filter fabric with edges overlapping by 6 inches, minimum. 

d. Place fill layer of topsoil to finish grade elevation.  

e. Do not compact stone, gravel or topsoil layers.  Hand-grade to required finish 

elevations. 

5. Deep Fills: 

a. Provide an open dry circular well of durable, unmortared stone, located not less than 

two feet s from trunk of associated tree or shrub. 

b. To facilitate proper drainage, provide eight to 10 continuous runs of four-inch drain 

tiles horizontally on the preconstruction ground surface under the complete spread of 

branches in radial pattern around the tree or shrub. 

c. Slope drain tiles away from tree or shrub. 

d. Provide drainage fill on preconstruction ground surface in depth of two inches under 

and six inches over drain tiles. 

e. Provide filter fabric over entire top surface of drainage fill. 

f. Provide eight to 10 drainage tiles, each four-inch diameter, vertically in radial pattern 

around tree or shrub, located five feet from trunk of tree or shrub.  Extend vertical 

drainage tiles from the filter fabric layer above the horizontal drainage tiles to 

postconstruction finished grade 

g. Hold drainage tiles in place with drainage fill. 

h. Hand-grade to required finish grade elevation. 

D. Tree and Shrub Pruning (Selective Trimming): 

1. Perform pruning and selective trimming under the supervision of arborist. 

2. Remove branches from trees and shrubs to remain only after Engineer’s concurrence, only 

to extent necessary to clear location of permanent construction, using branch removal 

methods in accordance with ANSI A300 and applicable ISA standards indicated in this 

Section’s “References” Article. 

3. Extend pruning operation to restore natural shape of entire tree or shrub where pruning is 

approved by Engineer and as recommended by arborist. 

4. Prune branches to balance loss to root system caused by damage or cutting of root system. 
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5. Chip branches removed from trees and shrubs.  Stockpile and spread chips as directed by 

Engineer, with arborist’s recommendation. 

E. Selective Trimming: 

1. In addition to pruning (as required above), perform other selective trimming under direction 

of arborist. 

2. Comply with ANSI A300 and applicable ISA standards indicated in this Section’s 

“References” Article. 

3. Where shown or indicated, and as directed by Engineer with arborist’s recommendation, 

carefully remove larger branches, when necessary, using appropriate methods.  

4. Repair cut branches in accordance with this Section. 

5. During selective trimming, avoid damaging healthy (to remain) elements of trees and 

shrubs. 

6. Dispose of trimmings as indicated in this Section’s “Disposal and Cleaning” Article. 

F. Selective Removals: 

1. Perform selective removals under direction of arborist. 

2. Comply with ANSI A300 and applicable ISA standards indicated in this Section’s 

“References” Article. 

3. Fully remove trees and shrubs shown or indicated for selective removal.   

4. Remove stumps to not less than one feet below preconstruction ground surface. 

5. During selective removals, avoid damaging adjacent trees and shrubs to remain, and other 

property. 

6. Remove larger branches before cutting the trunk of tree or shrub being selectively removed. 

7. Dispose of trees and shrubs selectively removed as indicated in this Section’s “Disposal and 

Cleaning” Article. 

G. Repair and Replacement of Trees and Shrubs: 

1. Perform tree and shrub repair under direction of arborist. 

2. Cavity Repair: 

a. Remove decayed areas to depth that exposes healthy tissue. 

b. Shape cavities to provide drainage. 

c. Paint inside of cavity with antiseptic tree wound dressing material. 

d. Do not fill cavities. 

e. When cavity’s cross-section exceeds 60 percent of cross-section of tree or shrub 

branch, selectively trim subject branch.  When cavity’s cross-section exceeds 60 

percent of cross-section of trunk of tree or shrub, remove tree or shrub upon Engineer’s 

authorization.  Engineer will consider arborist’s recommendation.  Comply with this 

Section’s requirements for selective trimming and selective removals. 

3. Repair trees and shrubs damaged by construction operations, or selectively trimmed, within 

24 hours of occurrence of such damage or selective trimming.  Treat damaged trunks, 

branches, and roots according to written instructions of arborist, in accordance with ANSI 

A300 and applicable ISA standards indicated in this Section’s “References” Article. 

4. Remove and replace trees and shrubs that are (1) dead or destroyed due to construction 

operations, or (2) damaged beyond reasonable hope of recovery (as determined by arborist) 

following repairs, or (3) damaged and determined by arborist to be incapable of resuming 

normal growth pattern after repairs., 

5. Obtain opinion from arborist regarding whether damaged trees, shrubs, and other vegetation 

is repairable with reasonable chance of success.  Submit arborist’s certification required in 

this Section’s “Submittals” Article. 

6. For each tree or shrub to remain but is destroyed or damaged (beyond repair) by Contractor: 

a. For trees 8 inches or more in diameter (measured one foot above preconstruction 

ground surface), provide two replacements of the same species.  Each replacement shall 

be four inches diameter (measured one foot above top of root ball). 
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b. For trees smaller than eight inches diameter, and for shrubs, provide one replacement 

for each, of same species.  Replacements shall be equal in size to original, up to 

maximum oof four inches (measured one foot above root ball). 

c. Provide replacement at locations at the Site as directed by Owner, Engineer, and/or 

property owner. Tree replacement schedules are located in project drawings 

d. Provide replacements in accordance with the Contract Documents, including 

Specifications on planting and landscaping. 

3.5 DISPOSAL AND CLEANING 

A. Disposal – General: 

1. Dispose of matter resulting from clearing and grubbing, selective removals, and selective 

trimming, at appropriate offsite location, unless otherwise expressly allowed by the Contract 

Documents or mutual agreement of Owner and Contractor. 

2. Do not use cleared, grubbed, or trimmed material as fill, backfill, or in embankments.  

3. Dispose of cleared, grubbed, and trimmed material, and other materials, rubbish, and debris, 

in accordance with Laws and Regulations. 

4. Pay all costs associated with transporting and disposing of materials and debris resulting 

from site clearing Work. 

5. Cleared lumber and trimmings from trees are Contractor’s property and, at Contractor’s 

option, may be sold or salvaged offsite. 

B. Cleaning: 

1. Perform progress cleaning and other cleaning Work, and disposal of resulting materials and 

debris, in accordance with–General Requirements. 

C. Burning: 

1. Burning of trees, shrubs, brush, other vegetation, and other materials at, or adjacent to, the 

Site, whether in-place or cut, is prohibited unless:  (a) burning is not prohibited by Laws or 

Regulations, and (b) required permits, if any, are obtained by Contractor from authorities 

having jurisdiction and are furnished to Engineer as Submittals; and (c) written approval of 

Owner is obtained and furnished to Engineer as a Submittal; and (d) when burning will be 

performed on lands at the Site not owned by Owner, obtain and submit to Engineer as 

Submittals written approval of owners of such properties. 

2. Before burning, alert local fire department (both orally and in writing) not less than 72 hours 

before burning,  and provide at location of burning appropriate emergency materials, tools, 

and equipment to contain and extinguish fires.  Use such items and furnish necessary labor 

to prevent fire from burning other than intended trees, shrubs, brush, and vegetation. 

3. If burning is allowed, exercise appropriate care and judgement.  Do not perform burning in 

high wind conditions.  Do not perform burning when areas adjacent to burning are of 

dryness that will foster wildfires. 

4. Promptly and fully extinguish fires before they burn unintended areas or materials, and 

when burning is completed. 

5. Dispose of ashes and burned materials off-site at appropriate location. 

3.6 TOPSOIL STRIPPING AND STOCKPILING 

A. Stripping: 

1. Before commencing topsoil stripping: 

a. Perform clearing and grubbing and selective removals. 

b. Remove grass and other vegetation that may remain following clearing and grubbing. 

c. Provide necessary and required temporary erosion and sediment controls.  

2. Strip topsoil to depths encountered, in manner that prevents intermingling of topsoil with 

underlying subsoil and other objectionable material.  Remove heavy growths of grass and 

vegetation and material below topsoil.  

3. Before stockpiling, separate objectionable material from topsoil. 

4. Do not strip topsoil from within drip line of trees and shrubs to remain as part of the 

completed Project. 



  

 

HDR Project No. 10337222 City of Germantown, Tennessee Feb. 2024 

 Germantown Cedarwood Dr-Mimosa Rd Drainage Improvements 100% Submittal  
 SITE CLEARING  

 31 10 00 - 10  

B. Stockpiling: 

1. Construct and maintain topsoil stockpiles with sufficient stormwater runoff prevention best 

management practices. Stock piling locations shall be discussed and confirmed with Owner 

and Engineer. 

C. Reuse of Stripped Topsoil: 

1. Reuse in the finish grading and landscaping Work topsoil that complies with the Contract 

Documents for such Work. 

2. Where topsoil stripped from the Site does not comply with the Contract Documents relative 

to quality required for use in finish grading and landscaping Work, provide appropriate soil 

amendment material, properly and fully mixed into topsoil stripped from the Site, so that 

amended material complies with quality requirements for topsoil required for finish grading 

and landscaping Work. 

D. Disposal of Excess Topsoil: 

1. Topsoil in excess of quantity required for finished Project becomes Contractor’s property 

when Engineer indicates finish grading and landscaping Work is complete.  Properly 

dispose of excess topsoil offsite.  Contractor may sell excess topsoil at offsite location. 

END OF SECTION 
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SECTION 31 23 00 

EARTHWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Earthwork - excavation, backfilling, grading, compaction, disposal of waste and surplus 

materials, placing crushed stone, construction of berms, sheeting, bracing, dewatering and 

other Earthwork related work. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Section 31 23 33 - Trenching, Backfilling and Compacting for Utilities. 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. ASTM International (ASTM): 

a. C33/C33M, Standard Specification for Concrete Aggregates. 

b. D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 FT-LBF/FT3). 

c. D1557, Standard Test Methods for Laboratory Compaction Characteristics of Soil 

Using Modified Effort (56,000 FT-LBF/FT3(2,700 kN-M/M3)). 

d. D2487, Standard Practice for Classification of Soils for Engineering Purposes (Unified 

Soil Classification System). 

e. D3786, Standard Test Method for Bursting Strength of Textile Fabrics--Diaphragm 

Bursting Strength Tester Method. 

f. D4253, Standard Test Methods for Maximum Index Density and Unit Weight of Soils 

Using a Vibratory Table. 

g. D4254, Standard Test Methods for Minimum Index Density and Unit Weight of Soils 

and Calculation of Relative Density. 

h. D4632, Standard Test Method for Grab Breaking Load and Elongation of Geotextiles. 

2. Occupational Safety and Health Administration (OSHA): 

a. 29 CFR Part 1926.650, Safety and Health Regulations for Construction - Excavations, 

referred to herein as OSHA Standards. 

1.3 DEFINITIONS 

A. Excavation: 

1. Consists of removal of material encountered to subgrade elevations required or indicated. 

2. Includes excavation of soils; pavements and other obstructions visible on surface; 

underground structures, utilities, and other items indicated to be demolished and removed; 

boulders; and rock. 

B. Foundations:  Footings, base slabs, foundation walls, mat foundations, grade beams, piers and 

any other support placed directly on soil or rock. 

C. Non-Structural Fill/Backfill:  Soil materials placed and compacted to achieve finish grade 

elevations that do NOT support foundations, slabs, paving, or other flatwork. 

D. Structure:  Buildings, foundations, slabs, tanks, curbs, or other man-made stationary features 

occurring above or below ground surface. 

E. Subgrade:  The earth or soil layer immediately below foundation bearing elevation, subbase 

material, fill material, backfill material, or topsoil materials. 

F. Unauthorized Excavation: 
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1. Consists of removal of materials beyond indicated subgrade elevations or dimensions 

without specific direction of Engineer. 

a. Unauthorized excavation, as well as associated remedial work as directed by Engineer, 

shall be at Contractor’s expense. 

2. Unsuitable Soil Materials:  Soil materials encountered at or below subgrade elevation of 

insufficient strength and stiffness to support construction as determined by the Engineer. 

1.4 SUBMITTALS 

A. Shop Drawings: 

1. Product technical data including: 

a. Acknowledgement that products submitted meet requirements of standards referenced. 

b. Manufacturer's installation instructions. 

2. Certifications. 

3. Excavation Support System: 

a. Submit prior to the installation of excavation support system the following: 

1) Supporting calculations sealed by a Professional Engineer licensed in the State 

where the project is located. 

2) Detail drawings sealed by a Professional Engineer licensed in the State where the 

project is located, showing type and location of support system.  

B. Samples: 

1. Coordinate samples and testing for approval of off-site materials with the Engineer. 

2. Submit samples and source of fill and backfill materials proposed for use. 

3. Submit samples and source of borrow materials proposed for use. 

1.5 PROJECT CONDITIONS 

A. Salvageable Items:  Carefully remove items to be salvaged, and store on Owner's premises 

unless otherwise directed. 

B. Dispose of waste materials, legally, off site. 

1. Burning, as a means of waste disposal, is not permitted. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Fill and Backfill: 

1. Selected material approved by Engineer from site excavation or from off site borrow. 

2. Structural Fill: 

a. May be low volume change cohesive or granular soil at Contractor’s option. 

b. Free of organic matter, frozen material and debris. 

3. Non-Structural Fill: 

a. Free of organic matter, frozen material and debris. 

B. Granular Fill Under Manholes : 

1. Shall be in conformance with Section 204 of the Tennessee Department of Transportation 

Specifications. 

2. Shall be a minimum depth of 2 FT under the manhole base. 

C. Geotextile Filter Fabric: 

1. Nonwoven type. 

2. Equivalent opening size:  50 - 100 (U.S.  Standard Sieve). 

3. Permeability coefficient (cm/second):  0.07 minimum, 0.30 maximum. 

4. Grab strength:  90 LBS minimum in either direction in accordance with ASTM D4632 

requirements. 

5. Mullen burst strength:  125 PSI minimum in accordance with ASTM D3786 requirements. 
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PART 3 - EXECUTION 

3.1 PROTECTION 

A. Erosion Control: 

1. Clean paved roadways daily of any spillage of dirt, rocks or debris from vehicles and 

equipment entering or leaving site. 

2. Conduct work to minimize erosion of site.  Remove eroded material washed off site. 

a. If necessary or requested by Engineer, construct stilling areas to settle and detain 

eroded material. 

3. Locations & details for Best Management Practices (BMPs) are located in the Contract 

Drawings. 

a. Additional installation details can be found in Erosion and Sediment Control Handbook 

by Tennessee Department of Environment and Conservation. 

B. Protect existing surface and subsurface features on-site and adjacent to site as follows: 

1. Provide barricades, coverings, or other types of protection necessary to prevent damage to 

existing items indicated to remain in place. 

2. Protect and maintain benchmarks, monuments or other established reference points and 

property corners. 

a. If disturbed or destroyed, replace at own expense to full satisfaction of Owner and 

controlling agency. 

3. Verify location of utilities. 

a. Contractor to utilize Tennessee 811 program. Call shall be made no more than 3 

working days before work is to be done. Call 811 of 800-351-1111 to have utilities 

located. 

1) Not all utilities are participants of the Tennessee 811 program. It is the 

responsibility of the Contractor to ensure that all additional utility companies are 

contacted to have infrastructure located. 

b. Omission or inclusion of utility items does not constitute nonexistence or definite 

location. 

c. Secure and examine local utility records for location data. 

d. Take necessary precautions to protect existing utilities from damage due to any 

construction activity. 

1) If utilities are indicated to remain in place, provide adequate means of support and 

protection during earthwork operations. 

2) Do not interrupt existing utilities serving facilities occupied by Owner or others, 

during occupied hours, except when permitted in writing by Owner and then only 

after acceptable temporary utility services have been provided. 

3) Obtain Owner’s approval prior to disconnecting any utility service. 

e. Repair damages to utility items at own expense. 

f. In case of damage, notify Engineer at once so required protective measures may be 

taken. 

4. Maintain free of damage, existing sidewalks, structures, and pavement, not indicated to be 

removed. 

a. Protect new and existing structures, utilities, sidewalks, pavements, and other facilities 

from damage caused by settlement, lateral movement, undermining, washout, and other 

hazards created by earthwork operations. 

b. Any item known or unknown or not properly located that is inadvertently damaged 

shall be repaired to original condition. 

c. All repairs to be made and paid for by Contractor. 

5. Provide full access to public and private premises, fire hydrants, street crossings, sidewalks 

and other points as designated by Owner to prevent serious interruption of travel. 

6. Maintain stockpiles and excavations in such a manner to prevent inconvenience or damage 

to structures on-site or on adjoining property. 

7. Avoid surcharge or excavation procedures which can result in heaving, caving, or slides. 
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C. Protection of trees to remain: 

1. Perform excavation by hand within dripline of large trees designated on Drawings to 

remain.  Protect root systems from damage or dryout to the greatest extent possible. 

a. Maintain moist condition for root system and cover exposed roots with moistened 

burlap. 

3.2 SITE EXCAVATION AND GRADING 

A. The site excavation and grading work includes the offsite disposition of all material: 

1. That exceed quantities required for earthwork on the project. 

2. That the Engineer classifies as unclassified excavation. 

3. That the Engineer classifies as unacceptable. 

4. That the Engineer classifies as potentially contaminated. 

B. Excavation and Grading: 

1. Perform as required by the Contract Drawings. 

2. Contract Drawings may indicate both existing grade and finished grade required for 

construction of Project. 

a. Stake all units, structures, piping, roads, parking areas and walks and establish their 

elevations. 

b. Perform other layout work required. 

c. Replace property corner markers to original location if disturbed or destroyed. 

3. Preparation of ground surface for embankments or fills: 

a. Before fill is started, scarify to a minimum depth of 6 IN in all proposed embankment 

and fill areas. 

b. Where ground surface is steeper than one vertical to four horizontal, plow surface in a 

manner to bench and break up surface so that fill material will bind with existing 

surface. 

4. Protection of finish grade: 

a. During construction, shape and drain embankment and excavations. 

b. Maintain ditches and drains to provide drainage at all times. 

c. Protect graded areas against action of elements prior to acceptance of work. 

d. Reestablish grade where settlement or erosion occurs. 

C. Borrow: 

1. Provide necessary amount of approved fill compacted to density equal to that indicated in 

this Specification. 

2. Include cost of all borrow material in original proposal. 

3. Fill material to be approved by Engineer prior to placement. 

D. Construct embankments and fills as required by the Contract Drawings: 

1. Construct embankments and fills at locations and to lines of grade indicated. 

a. Completed fill shall correspond to shape of typical cross section or contour indicated 

regardless of method used to show shape, size, and extent of line and grade of 

completed work. 

2. Provide approved fill material which is free from roots, organic matter, trash, frozen 

material, and stones having maximum dimension greater than 6 IN. 

a. Ensure that stones larger than 4 IN are not placed in upper 6 IN of fill or embankment. 

b. Do not place material in layers greater than 8 IN loose thickness. 

c. Place layers horizontally and compact each layer prior to placing additional fill. 

3. Compact soils as required to obtain specified density.  Selection of appropriate equipment is 

the Contractor’s responsibility. 

a. In general, compact cohesive soils by sheepsfoot, and granular soils by pneumatic 

rollers, vibrators, or by other equipment as required to obtain specified density. 

b. Control moisture for each layer necessary to meet requirements of compaction. 

E. Grading Tolerances:   As shown on Drawings. 
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3.3 USE OF EXPLOSIVES 

A. Blasting with any type of explosive is prohibited. 

3.4 COMPACTION DENSITY REQUIREMENTS 

A. Obtain approval from Engineer with regard to suitability of soils and acceptable subgrade prior 

to subsequent operations. 

B. Provide dewatering system necessary to successfully complete compaction and construction 

requirements. 

C. Remove frozen, loose, wet, or soft material and replace with approved material as directed by 

Engineer. 

D. Stabilize subgrade with well graded granular materials as directed by Engineer. 

E. Assure by results of testing that compaction densities comply with the following requirements: 

1. Sitework: 

 

LOCATION COMPACTION DENSITY MOISTURE CONTENT 

Under Paved Areas, Sidewalks and Piping: 

 Cohesive soils 95% per ASTM D698 -2 to +3% of optimum 

 Cohesionless soils 75% relative density per 
ASTM D4253 and ASTM D4254 

 

Unpaved Areas: 

 Cohesive soils 90% of ASTM D698 -2 to +3% of optimum 

 Cohesionless soils 65% relative density per 
ASTM D4253 and ASTM D4254 

 

 

2. Structures: 

 

LOCATION COMPACTION DENSITY MOISTURE CONTENT 

Inside of structures under foundations, under 
equipment support pads, under slabs-on-
grade and scarified existing subgrade under 
fill material 

98% per ASTM D698 -2 to +3% of optimum 

Outside structures next to walls, piers, 
columns and any other structure exterior 
member 

92% per ASTM D698 -2 to +3% of optimum 

 

3. Specific areas: 
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LOCATION COMPACTION DENSITY MOISTURE CONTENT 

Outside structures under 
equipment support foundations 

98% per ASTM D698 -2 to +3% of optimum 

Under void 85% per ASTM D1557 -2 to +3% of optimum 

Granular fill under base slabs with 
pressure relief valves 

75% relative density per 
ASTM D4253 and ASTM D4254 
or 98% of ASTM D698 

 

Granular fill under building floor 
slabs-on-grade 

60% relative density per 
ASTM D4253 and ASTM D4254 

 

 

3.5 EXCAVATION, FILLING, AND BACKFILLING FOR STRUCTURES 

A. General: 

1. In general, work includes, but is not necessarily limited to, excavation for structures and 

retaining walls, removal of underground obstructions and undesirable material, backfilling, 

filling, and fill, backfill, and subgrade compaction. 

2. Obtain fill and backfill material necessary to produce grades required. 

a. Materials and source to be approved by Engineer. 

b. Excavated material approved by Engineer may also be used for fill and backfill. 

3. In the paragraphs of this Specification Section, the word "soil" also includes any type of 

rock subgrade that may be present at or below existing subgrade levels. 

B. Excavation Requirements for Structures: 

1. General: 

a. Do not commence excavation for foundations for structures until Engineer approves: 

1) The removal of topsoil and other unsuitable and undesirable material from existing 

subgrade. 

2) Density and moisture content of site area compacted fill material meets 

requirements of specifications. 

3) Site surcharge or mass fill material can be removed from entire construction site or 

portion thereof. 

4) Surcharge or mass fill material has been removed from construction area or 

portions thereof. 

b. Engineer grants approval to begin excavations. 

2. Dimensions: 

a. Excavate to elevations and dimensions indicated or specified. 

b. Allow additional space as required for construction operations and inspection of 

foundations. 

c. Slope sides of excavations to comply with local codes, ordinances, and requirements of 

agencies having jurisdiction. 

d. Maintain sides and slopes of excavations in safe condition until completion of 

backfilling. 

3. Removal of obstructions and undesirable materials in excavation includes, but is not 

necessarily limited to, removal of old foundations, existing construction, unsuitable 

subgrade soils, expansive type soils, and any other materials which may be concealed 

beneath present grade, as required to execute work indicated on Contract Drawings. 

a. If undesirable material and obstructions are encountered during excavation, remove 

material and replace as directed by Engineer. 

b. Remove unsuitable subgrade soils located below foundations.  The bottom of the 

overexcavation shall be located outside the exterior limits of foundations around the 

perimeter of structure the following horizontal distance, whichever is greater: 

1) Distance equal to depth of overexcavation below bottom of foundations. 

2) 5 FT. 



  

 

HDR Project No. 10337222 City of Germantown, Tennessee Feb. 2024 

 Germantown Cedarwood Dr-Mimosa Rd Drainage Improvements 100% Submittal  
 EARTHWORK  

 31 23 00 - 7  

3) As directed by Engineer. 

c. When excavation has reached required subgrade elevations, notify Engineer, who will 

make an inspection of conditions. 

1) If Engineer determines that bearing materials at required subgrade elevations are 

unsuitable, provide Subgrade Stabilization as specified herein. 

4. Make excavations large enough for working space, forms, dampproofing, waterproofing, 

and inspection. 

5. Notify Owner and Engineer as soon as excavation is completed in order that subgrades may 

be inspected. 

a. Do not commence further construction until subgrade under compacted fill material, 

under foundations, under floor slabs-on-grade, under equipment support pads, and 

under retaining wall footings has been inspected and approved by the Engineer as being 

free of undesirable material, being of compaction density required by this specification, 

and being capable of supporting the allowable foundation design bearing pressures and 

superimposed foundation, fill, and building loads to be placed thereon. 

b. Engineer shall be given the opportunity to inspect subgrade below fill material both 

prior to and after subgrade compaction. 

c. Place fill material, foundations, retaining wall footings, floor slabs-on-grade, and 

equipment support pads as soon as weather conditions permit after excavation is 

completed, inspected, and approved and after forms and reinforcing are inspected and 

approved. 

d. Before concrete or fill material is placed, protect approved subgrade from becoming 

loose, wet, frozen, or soft due to weather, construction operations, or other reasons. 

6. Subgrade stabilization: 

a. If subgrade under foundations, fill material, floor slabs-on-grade, or equipment support 

pads is in a frozen, loose, wet, or soft condition before construction is placed thereon, 

remove frozen, loose, wet, or soft material and replace with approved compacted 

material as directed by Engineer. 

b. Provide compaction density of replacement material as stated in this Specification 

Section. 

c. Loose, wet, or soft materials, when approved by Engineer, may be stabilized by a 

compacted working mat of well graded crushed stone. 

d. Compact stone mat thoroughly into subgrade to avoid future migration of fines into the 

stone voids. 

e. Remove and replace frozen materials as directed by Engineer. 

f. Method of stabilization shall be performed as directed by Engineer. 

g. Do not place further construction on the repaired subgrades, until the subgrades have 

been approved by the Engineer. 

7. Do not place floor slabs-on-grade including equipment support pads until subgrade below 

has been approved, piping has been tested and approved, reinforcement placement has been 

approved, and Contractor receives approval to commence slab construction. 

a. Do not place building floor slabs-on-grade including equipment support pads when 

temperature of air surrounding the slab and pads is or is expected to be below 40 DEGF 

before structure is completed and heated to a temperature of at least 50 DEGF. 

8. Protection of structures: 

a. Prevent new and existing structures from becoming damaged due to construction 

operations or other reasons. 

b. Prevent subgrade under new and existing foundations from becoming wet and 

undermined during construction due to presence of surface or subsurface water or due 

to construction operations. 

9. Shoring: 

a. Shore, slope, or brace excavations as required to prevent them from collapsing. 

b. Remove shoring as backfilling progresses but only when banks are stable and safe from 

caving or collapse. 
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c. Construct shoring that is required to retain water as part of the dewatering system, using 

non-permeable details such as interlock sealant for sheet piles. 

10. Drainage: 

a. Control grading around structures so that ground is pitched to prevent water from 

running into excavated areas or damaging structures. 

b. Maintain excavations where foundations, floor slabs, equipment support pads or fill 

material are to be placed free of water. 

c. Provide pumping required to keep excavated spaces clear of water during construction. 

d. Should any water be encountered in the excavation, notify Engineer and Geotechnical 

Engineer. 

e. Provide free discharge of water by trenches, pumps, wells, well points, or other means 

as necessary and drain to point of disposal that will not damage existing or new 

construction or interfere with construction operations. 

11. Frost protection: 

a. Do not place foundations, slabs-on-grade, equipment support pads, or fill material on 

frozen ground. 

b. When freezing temperatures may be expected, do not excavate to full depth indicated, 

unless foundations, floor slabs, equipment support pads, or fill material can be placed 

immediately after excavation has been completed and approved. 

c. Protect excavation from frost if placing of concrete or fill is delayed. 

d. Where a concrete slab is a base slab-on-grade located under and within a structure that 

will not be heated, protect subgrade under the slab from becoming frozen until final 

acceptance of the Project by the Owner. 

e. Protect subgrade under foundations of a structure from becoming frozen until structure 

is completed and heated to a temperature of at least 50 DEGF. 

C. Fill and Backfill Inside of Structure and Below Foundations, Base Slabs, Floor Slabs, Equipment 

Support Pads and Piping: 

1. General: 

a. Subgrade to receive fill or backfill shall be free of undesirable material as determined 

by Engineer and scarified to a depth of 6 IN and compacted to density specified herein. 

b. Surface may be stepped by at not more than 12 IN per step or may be sloped at not 

more than 2%. 

c. Do not place any fill or backfill material until subgrade under fill or backfill has been 

inspected and approved by Engineer as being free of undesirable material and 

compacted to specified density. 

2. Obtain approval of fill and backfill material and source from Engineer prior to placing the 

material. 

3. Granular fill under floor slabs-on-grade:  Place all floor slabs-on-grade on a minimum of 

6 IN of granular fill unless otherwise indicated. 

4. Fill and backfill placement: 

a. Prior to placing fill and backfill material, optimum moisture and maximum density 

properties for proposed material shall be obtained from Engineer. 

b. Place fill and backfill material in 6 IN lifts. 

c. Compact material by means of equipment of sufficient size and proper type to obtain 

specified density. 

d. Use hand operated equipment for filling and backfilling within 5 FT of walls and less 

than 3 FT above pipes. 

1) Compaction equipment exceeding 3000 LBS dead weight shall not be used within 

5 FT of the wall as a minimum 

2) Contractor is responsible for method of compaction so as not to damage wall. 

e. Use hand operated equipment for filling and backfilling next to walls. 

f. Do not place fill and backfill when the temperature is less than 40 DEGF and when 

subgrade to receive fill and backfill material is frozen, wet, loose, or soft. 

g. Use vibratory equipment to compact granular material; do not use water. 
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5. Where fill material is required below foundations, place fill material, conforming to the 

required density and moisture content as required to fill the specified overexcavation to 

bottom of foundation. 

D. Filling and Backfilling Outside of Structures: 

1. This paragraph of this Specification applies to fill and backfill placed outside of structures 

above bottom level of both foundations and piping but not under paving. 

2. Provide material as approved by Engineer for filling and backfilling outside of structures. 

3. Fill and backfill placement: 

a. Prior to placing fill and backfill material, obtain optimum moisture and maximum 

density properties for proposed material from Geotechnical Engineer. 

b. Place fill and backfill material to maximum allowable lift thickness indicated in 

Paragraph 3.6, C, 8, b of this Section.  

c. Compact material with equipment of proper type and size to obtain density specified. 

d. Use hand operated equipment for filling and backfilling within 5 FT of walls and less 

than 3 FT above pipes. 

1) Compaction equipment exceeding 3000 LBS dead weight shall not be used within 

5 FT of the wall as a minimum 

2) Contractor is responsible for method of compaction so as not to damage wall. 

e. Use only hand operated equipment for filling and backfilling next to walls and retaining 

walls. 

f. Do not place fill or backfill material when temperature is less than 40 DEGF and when 

subgrade to receive material is frozen, wet, loose, or soft. 

g. Use vibratory equipment for compacting granular material; do not use water. 

4. Backfilling against walls: 

a. Do not backfill around any part of structures until each part has reached specified 28-

day compressive strength and backfill material has been approved. 

b. Do not start backfilling until concrete forms have been removed, trash removed from 

excavations, pointing of masonry work, concrete finishing, dampproofing and 

waterproofing have been completed. 

c. Do not place fills against walls until floor slabs at top, bottom, and at intermediate 

levels of walls are in place and have reached 28-day required compressive strength to 

prevent wall movement. 

1) See Contract Drawings for specific exceptions. 

d. Bring backfill and fill up uniformly around the structures and individual walls, piers, or 

columns. 

E. Backfilling Outside of Structures Under Piping or Paving: 

1. When backfilling outside of structures requires placing backfill material under piping or 

paving, the material shall be placed from bottom of excavation to underside of piping or 

paving at the density required for fill under piping or paving as indicated in this 

Specification Section. 

2. This compacted material shall extend transversely to the centerline of piping or paving a 

horizontal distance each side of the exterior edges of piping or paving equal to the depth of 

backfill measured from bottom of excavation to underside of piping or paving. 

3. Provide special compacted bedding or compacted subgrade material under piping or paving 

as required by other Specification Sections for the Project. 

3.6 FIELD QUALITY CONTROL 

A. All excavation, trenching, and related sheeting, bracing, etc. shall comply with the requirements 

of OSHA Standards, and state requirements.  Where conflict between OSHA and state 

regulations exists, the more stringent requirements shall apply. 

B. Responsibilities of Special Inspector: 

1. Review proposed materials for fill and backfill around structures. 
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2. Services will include verification and documentation of satisfactory soil materials, subgrade 

quality, sampling, placement, moisture conditioning, compaction and testing of proposed 

soil materials, and field testing for quality control. 

3. Prepare and submit inspection and test reports to Engineer. 

a. Coordinate such work with other Special Inspectors. 

4. Test reports to include the following: 

a. Report and certification of aggregate fill and drainage fill. 

b. Field reports; in-place soil density and moisture tests. 

c. Other documentation necessary for Engineer to approve earthwork.  

d. Assist Engineer to determine corrective measures necessary for defective work. 

C. Give minimum of 24 HR advance notice to Engineer when ready for compaction or subgrade 

testing and inspection. 

D. Responsibilities of Testing Agency for Site Excavation and Grading: 

1. All testing, observation and work indicated as being performed by the Engineer in other 

than Article 3.6 of this Specification Section. 

2. Services will include verification and documentation of satisfactory soil materials, subgrade 

quality, sampling, placement, moisture conditioning, compaction and testing of proposed 

soil materials, and field testing for quality control. 

3. Extent of compaction testing will be as necessary to assure compliance with specifications. 

END OF SECTION 
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SECTION 31 23 33 

TRENCHING, BACKFILLING, AND COMPACTING FOR UTILITIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Excavation, trenching, backfilling and compacting for all underground utilities. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Section 31 23 00 - Earthwork. 

2. Section 33 05 16 - Precast Concrete Manhole Structures. 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. ASTM International (ASTM): 

a. D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 FT-LBF/FT3 (600 kN-M/M3)). 

b. D4253, Standard Test Methods for Maximum Index Density and Unit Weight of Soils 

Using a Vibratory Table. 

c. D4254, Standard Test Methods for Minimum Index Density and Unit Weight of Soils 

and Calculation of Relative Density. 

B. Qualifications:  Hire an independent soils laboratory to conduct in-place moisture-density tests 

for backfilling to assure that all work complies with this Specification Section. 

1.3 DEFINITIONS 

A. Excavation:  All excavation will be defined as unclassified. 

1.4 SUBMITTALS 

A. Shop Drawings: 

1. Product technical data including: 

a. Acknowledgement that products submitted meet requirements of standards referenced. 

b. Manufacturer's installation instructions. 

2. Submit respective pipe or conduit manufacturer's data regarding bedding methods of 

installation and general recommendations. 

3. Submit sieve analysis reports on all granular materials. 

B. Informational Submittals: 

1. Trench shield (trench box) certification if employed: 

a. Specific to Project conditions. 

b. Re-certified if members become distressed. 

c. Certification by registered professional structural engineer, registered in the state where 

the Project is located. 

d. Engineer is not responsible to, and will not, review and approve. 

1.5 SITE CONDITIONS 

A. Avoid overloading or surcharge a sufficient distance back from edge of excavation to prevent 

slides or caving. 

1. Maintain and trim excavated materials in such manner to be as little inconvenience as 

possible to public and adjoining property owners. 

B. Provide full access to public and private premises and fire hydrants, at street crossings, 

sidewalks and other points as designated by Owner to prevent serious interruption of travel. 
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C. Protect and maintain bench marks, monuments or other established points and reference points 

and if disturbed or destroyed, replace items to full satisfaction of Owner and controlling agency. 

D. Verify location of existing underground utilities 

1. Utilize Tennessee 811 program to have underground utilities located. Not all utility 

companies are part of this program. It is the Contractor’s responsibility to ensure all 

companies have been contacted to have utilities located. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Backfill Material: 

1. As approved by Engineer. 

a. Free of rock cobbles, roots, sod or other organic matter, and frozen material. 

b. Moisture content at time of placement:  ±3% of optimum moisture content as specified 

in accordance with ASTM D698. 

c. In accordance with Tennessee Department of Transportation’s Standards for Road and 

Bridge Construction 

2. Gravel trench backfill materials: 

a. Shall be reviewed by Engineer 

b. Shall in be accordance with Tennessee Department of Transportation’s Standards for 

Road and Bridge Construction 

 

 

B. Bedding Materials: 

1. As approved by the Engineer. 

2. Shall be in accordance with Tennessee Department of Transportation’s Standard 

Specifications for Road and Bridge Construction and Standard Drawings 

3. Granular bedding materials: 

a. ASTM D2321 Class 1B. 

1) Well-graded crushed stone. 

b. Shall be in accordance with Tennessee Department of Transportation’s Standards for 

Road and Bridge Construction. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Remove and dispose of unsuitable materials as directed by Engineer to site provided by Owner. 

3.2 EXCAVATION 

A. Unclassified Excavation:  Remove rock excavation, clay, silt, gravel, hard pan, loose shale, and 

loose stone as directed by Engineer. 

B. Excavation for Appurtenances: 

1. 12 IN (minimum) clear distance between outer surface and embankment. 

2. See Specification Section 31 23 00 for applicable requirements. 

3. See Specification Section 33 05 16 for applicable requirements. 

C. Groundwater Dewatering: 

1. Where groundwater is, or is expected to be, encountered during excavation, install a 

dewatering system to prevent softening and disturbance of subgrade to allow subgrade 

stabilization, pipe, bedding and backfill material to be placed in the dry, and to maintain a 

stable trench wall or side slope.  
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2. Groundwater shall be drawn down and maintained at least 3 FT below the bottom of any 

trench or manhole excavation prior to excavation.  

3. Review soils investigation before beginning excavation and determine where groundwater is 

likely to be encountered during excavation. 

a. Employ dewatering specialist for selecting and operating dewatering system. 

4. Keep dewatering system in operation until dead load of pipe, structure and backfill exceeds 

possible buoyant uplift force on pipe or structure. 

5. Dispose of groundwater to an area which will not interfere with construction operations or 

damage existing construction. 

6. Install groundwater monitoring wells as necessary. 

7. Shut off dewatering system at such a rate to prevent a quick upsurge of water that might 

weaken the subgrade. 

8. Cost of groundwater dewatering shall be included in the lineal foot unit price of the pipe 

installation. 

D. Trench Excavation: 

1. Excavate trenches by open cut method to depth shown on Drawings and necessary to 

accommodate work. 

a. Support existing utility lines and yard piping where proposed work crosses at a lower 

elevation. 

1) Stabilize excavation to prevent undermining of existing utility and yard piping. 

2. Open trench outside buildings, units, and structures: 

a. No more than the distance between two manholes, structures, units, or 300 LF, 

whichever is less. 

b. Field adjust limitations as weather conditions dictate. 

3. Any trench or portion of trench, which is opened and remains idle for seven calendar days, 

or longer, as determined by the Owner, may be directed to be immediately refilled, without 

completion of work, at no additional cost to Owner. 

a. Said trench may not be reopened until Owner is satisfied that work associated with 

trench will be prosecuted with dispatch. 

4. Observe following trenching criteria: 

a. Trench size: 

1) Excavate width to accommodate free working space. 

2) Maximum trench width at top of pipe or conduit may not exceed outside diameter 

of utility service by more than the following dimensions: 

 

OVERALL DIAMETER OF 
UTILITY SERVICE EXCESS DIMENSION 

33 IN and less 18 IN 

more than 33 IN 24 IN 

 

3) Cut trench walls vertically from bottom of trench to 1 FT above top of pipe, 

conduit, or utility service. 

4) Keep trenches free of surface water runoff. 

a) Include cost in Bid. 

b) No separate payment for surface water runoff pumping will be made. 

3.3 PREPARATION OF FOUNDATION FOR PIPE LAYING 

A. Over-Excavation: 

1. Backfill and compact to 90% of maximum dry density per ASTM D698. 

2. Backfill with granular bedding material as option. 

B. Rock Excavation: 

1. Excavate minimum of 6 IN below bottom exterior surface of the pipe or conduit. 

2. Backfill to grade with suitable earth or granular material. 
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3. Form bell holes in trench bottom. 

C. Subgrade Stabilization: 

1. Stabilize the subgrade when directed by the Owner. 

2. Observe the following requirements when unstable trench bottom materials are encountered. 

a. Notify Owner when unstable materials are encountered. 

1) Define by drawing station locations and limits. 

b. Remove unstable trench bottom caused by Contractor failure to dewater, rainfall, or 

Contractor operations. 

1) Replace with subgrade stabilization with no additional compensation. 

3.4 BACKFILLING METHODS 

A. Do not backfill until tests to be performed on system show system is in full compliance with 

specified requirements. 

B. Carefully Compacted Backfill: 

1. Furnish where indicated on Drawings, specified for trench embedment conditions and for 

compacted backfill conditions.. 

a. Backfill to be used from spring line of pipe  to within 27.5 IN of existing pavement. 

This is to allow for 24 IN of crushed stone and 3 IN of asphalt. 

1) Reference Drawings for trench detail and pipe profile. 

2. Comply with the following: 

a. Place backfill in lifts not exceeding 8 IN (loose thickness). 

b. Hand place, shovel slice, and pneumatically tamp all carefully compacted backfill. 

c. Observe specific manufacturer's recommendations regarding backfilling and 

compaction. 

d. Compact each lift to specified requirements. 

C. Common Trench Backfill: 

1. Perform in accordance with the following: 

a. Place backfill in lift thicknesses capable of being compacted to densities specified. 

b. Observe specific manufacturer's recommendations regarding backfilling and 

compaction. 

c. Avoid displacing joints and appurtenances or causing any horizontal or vertical 

misalignment, separation, or distortion. 

D. Water flushing for consolidation is not permitted. 

3.5 COMPACTION 

A. General: 

1. Place and assure bedding, backfill, and fill materials achieve an equal or higher degree of 

compaction than undisturbed materials adjacent to the work. 

2. In no case shall degree of compaction below minimum compactions specified be accepted. 

B. Compaction Requirements: 

1. Unless noted otherwise on Drawings or more stringently by other Specification Sections, 

comply with following minimum trench compaction criteria. 

a. Bedding material: 

 

LOCATION SOIL TYPE COMPACTION DENSITY 

All locations Cohesionless soils 75% relative density by ASTM D4253 and 
ASTM D4254 

 

b. Carefully compacted backfill: 

 

LOCATION SOIL TYPE COMPACTION DENSITY 
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All applicable areas Cohesive soils 95% of maximum dry density by ASTM D698 

Cohesionless soils 75% relative density by ASTM D4253 and 
ASTM D4254 

 

c. Toe drain bedding and backfill: 

 

LOCATION SOIL TYPE COMPACTION DENSITY 

All locations Cohesionless soils 60% relative density by ASTM D4253 and 
ASTM D4254 

 

d. Common trench backfill: 

 

LOCATION SOIL TYPE COMPACTION DENSITY 

Under pavements, roadways, 
surfaces within highway right-of-
ways 

Cohesive soils 95% of maximum dry density by 
ASTM D698 

Cohesionless soils 60% of relative density by ASTM D4253 
and ASTM D4254 

Under turfed, sodded, plant seeded, 
nontraffic areas 

Cohesive soils 85% of maximum dry density by ATM D698 

Cohesionless soils 40% of relative density by ASTM D4253 
and ASTM D4254 

 

3.6 FIELD QUALITY CONTROL 

A. Testing: 

1. Perform in-place moisture-density tests as directed by the Owner. 

2. Perform tests through recognized testing laboratory approved by Owner. 

3. Costs of "Passing" tests paid by Owner. 

4. Perform additional tests as directed until compaction meets or exceeds requirements. 

5. Cost associated with "Failing" tests shall be paid by Contractor. 

6. Assure Owner has immediate access for testing of all soils related work. 

7. Ensure excavations are safe for testing personnel. 

END OF SECTION 
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SECTION 31 32 19 

GEOTEXTILES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Nonwoven geotextile material. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Section 31 23 00 - Earthwork. 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. American Association of State Highway Transportation Officials (AASHTO): 

a. M288, Standard Specification for Geotextile Specification for Highway Applications. 

2. ASTM International (ASTM): 

a. D3786, Standard Test Method for Bursting Strength of Textile Fabrics-Diaphragm 

Bursting Strength Tester Method. 

b. D4355, Standard Test Method for Deterioration of Geotextiles by Exposure to Light, 

Moisture and Heat in a Xenon Arc Type Apparatus. 

c. D4491, Standard Test Methods for Water Permeability of Geotextiles by Permittivity. 

d. D4533, Standard Test Method for Trapezoid Tearing Strength of Geotextiles. 

e. D4632, Standard Test Method for Grab Breaking Load and Elongation of Geotextiles. 

f. D4751, Standard Test Method for Determining Apparent Opening Size of a Geotextile. 

g. D4759, Standard Practice for Determining the Specification Conformance of 

Geosynthetics. 

h. D4833, Standard Test Method for Index Puncture Resistance of Geomembranes and 

Related Products. 

i. D4873, Standard Guide for Identification, Storage, and Handling of Geosynthetic Rolls 

and Samples. 

j. D5261, Standard Test Method for Measuring Mass per Unit Area of Geotextiles. 

B. Qualifications: 

1. Each manufacturing, fabricating firm shall demonstrate five years continuous experience, 

including a minimum of 10,000,000 SQFT of geotextile installation in the past three years. 

2. Installing firm shall demonstrate that the site Superintendent or Foreman has had 

responsible charge for installation of a minimum of 1,000,000 SQFT of geotextile. 

3. Installer shall attend pre-installation conference. 

1.3 DEFINITIONS 

A. Manufacturer:  Manufacturer producing geotextile sheets from resin and additives. 

B. Installer:  The Installers are the individuals actually performing the hands-on work in the field. 

1.4 SUBMITTALS 

A. Shop Drawings: 

1. Manufacturer's documentation that raw materials and roll materials comply with required 

geotextile physical properties. 

2. Manufacturer and Installer quality control manuals. 

3. Original test results for resins, roll material and factory seam tests at frequency specified in 

respective quality control manuals. 

a. Results shall include or bracket the rolls delivered for use in the Work. 
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4. Geotextile layout plan with proposed size, number, position and sequencing of geotextile 

rolls and direction of all field seams. 

5. Proposed details of anchoring and overlapping if different than included in Contract 

Documents. 

B. Informational Submittals: 

1. For needle punched geotextiles, the manufacturer shall certify that the geotextile has been 

continuously inspected using permanent on-line full-width metal detectors and does not 

contain any needles which could damage other geosynthetic layers. 

2. Qualification documentation specified in the QUALITY ASSURANCE Article in PART 1 

of this Specification Section. 

3. Submit written certifications that: 

a. The geotextile delivered to site meets the requirements of this Specification Section. 

b. The geotextile was received and accepted in undamaged condition from shipper. 

c. The subgrade has been properly prepared and acceptable for the placement of 

geotextile. 

d. The geotextile was installed in accordance with this Specification Section and with 

approved Shop Drawings. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Label, handle, and store geotextiles in accordance with ASTM D4873 and as specified herein. 

B. Wrap each roll in an opaque and waterproof layer of plastic during shipment and storage. 

1. Do not remove the plastic wrapping until deployment. 

C. Label each roll with the manufacturer's name, geotextile type, lot number, roll number, and roll 

dimensions (length, width, gross weight). 

D. Repair or replace geotextile or plastic wrapping damaged as a result of storage or handling, as 

directed. 

E. Do not expose geotextile to temperatures in excess of 71 DEGC (160 DEGF) or less than 

0 DEGC (32 DEGF) unless recommended by the manufacturer. 

F. Do not use hooks, tongs or other sharp instruments for handling geotextile. 

1. Do not lift rolls lifted by use of cables or chains in contact with the geotextile. 

2. Do not drag geotextile along the ground. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with the Contract Documents, the following manufacturers are 

acceptable: 

1. GSE Lining Technology. 

2. Propex Geosynthetics. 

3. SKAPS Industries. 

4. TenCate Mirafi. 

5. Tenax. 

6. Or approved equal. 

2.2 MATERIALS AND MANUFACTURE 

A. Geotextile: 

1. Nonwoven pervious sheet of polymeric material. 

2. Geotextile fibers: 

a. Long-chain synthetic polymer composed of at least 85% by weight polyolefins, 

polyesters, or polyamides. 

b. Filaments resistant to deterioration by ultraviolet light, oxidation, and heat exposure. 
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c. Do not as reclaimed or recycled fibers or polymer to the formulation. 

3. Form geotextile into a network such that the filaments or yarns retain dimensional stability 

relative to each other, including the selvages. 

4. The geotextile physical properties shall equal or exceed the minimum average roll values 

listed below. 

a. Values shown are for the weaker principal direction. 

b. Acceptance of geotextile shall be in accordance with ASTM D4759. 

c. Type I Geotextile:  AASHTO M288 Class 2, for use in demolition fill. 

 

PROPERTY 
TEST 

METHOD 

MINIMUM 
AVERAGE ROLL 

VALUE 

Mass per Unit Area, OZ/SY ASTM D5261 =10 

AOS, U.S.  Standard Sieve ASTM D4751 70-100 

Permittivity, SEC-1 ASTM D4491 =0.5 

Puncture, LBS ASTM D4833 =90 

Grab Tensile, LBS ASTM D4632 =250 

Trapezoidal Tear, LBS ASTM D4533 =90 

Burst Strength, PSI ASTM D3786 =190 

Ultraviolet Degradation % retained @ 500 HRS ASTM D4355 =50 

Sewn Seam Strength, LBS ASTM D4632 =220 

 

d. Type 2 Geotextile:  AASHTO M288 Class 2, for use in drainage composite and other 

areas shown on the Drawings. 

 

PROPERTY 
TEST 

METHOD 

MINIMUM 
AVERAGE ROLL 

VALUE 

Mass per Unit Area, OZ/SY ASTM D5261 =8 

AOS, U.S.  Standard Sieve ASTM D4751 70-100 

Permittivity, SEC-1 ASTM D4491 =0.5 

Puncture, LBS ASTM D4833 =90 

Grab Tensile, LBS ASTM D4632 =250 

Trapezoidal Tear, LBS ASTM D4533 =90 

Burst Strength, PSI ASTM D3786 =190 

Ultraviolet Degradation % retained @ 500 HRS ASTM D4355 =50 

Sewn Seam Strength, LBS ASTM D4632 =220 

 

B. Thread: 

1. High-strength polyester, nylon, or other approved thread type. 

2. Equivalent chemical compatibility and ultraviolet light stability as the geotextile. 

3. Contrasting color with the geotextile. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Construct the surface underlying the geotextiles smooth and free of ruts or protrusions which 

could damage the geotextiles. 

3.2 INSTALLATION 

A. Install geotextiles in accordance with manufacturer's written recommendations. 

B. Hand place geotextile. 

1. No equipment will be permitted to traffic in direct contact with the geotextile. 

C. Lay geotextile smooth so as to be free of tensile stresses, folds, and wrinkles. 

D. Seam Construction: 

1. Sew all Type I geotextile seams. 

2. Broom clean existing geotextile and cut off to provide a clean area for seaming with the new 

geotextile. 

3. Sew seams continuously using an SSA flat seam with one row of a two-thread 401 chain 

stitch unless otherwise recommended by the manufacturer. 

4. Minimum distance from the geotextile edge to the stitch line nearest to that edge:  2 IN 

unless otherwise recommended by the manufacturer. 

5. Test seams at the frequency specified in the FIELD QUALITY CONTROL Article in PART 

3 of this Specification Section. 

6. Tie off thread at the end of each seam to prevent unraveling. 

7. Construct seams on the top side of the geotextile to allow inspection. 

8. Sew skipped stitches or discontinuities with an extra line of stitching with 18 IN of overlap. 

9. Type 2 geotextile seams may be sewn or overlapped. 

a. Construct overlapped seams in accordance with manufacturer's recommendations or as 

shown on Drawings. 

E. Heat tack the geotextile overlaps as shown on the Drawings. 

F. Backfill anchor trenches in accordance with Specification Section 31 23 00. 

G. Place cover soil in accordance with Specification Section 31 23 00. 

H. Protect geotextiles from clogging, tears, and other damage during installation. 

I. Geotextile Repair: 

1. Place a patch of the same type of geotextile which extends a minimum of 12 IN beyond the 

edge of the damage or defect. 

2. Fasten patches continuously using a sewn seam or other approved method. 

3. Align machine direction of the patch with the machine direction of the geotextile being 

repaired. 

4. Replace geotextile which cannot be repaired. 

J. Use adequate ballast (e.g., sand bags) to prevent uplift by wind. 

K. Do not use staples or pins to hold the geotextile in place. 

L. Do not leave geotextile uncovered for more than 14 days. 

3.3 FIELD QUALITY CONTROL 

A. Conduct destructive seam testing at locations identified by Owner. 

1. Minimum testing will be at a frequency of one test per 2,000 linear feet of seam. 

B. Provide as-constructed drawing showing roll number; layout; joint locations; and destructive 

sample repair, and patch locations. 
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END OF SECTION 
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SECTION 32 12 16 

ASPHALTIC CONCRETE VEHICULAR PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Asphaltic concrete vehicular paving. 

B. Related Specification Sections include but are not necessarily limited to: 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. Federal Specifications (FS): 

a. TT-P-1952F, Paint, Traffic and Airfield Marking, Waterborne. 

2. Construction standards:  State of  Tennessee, Department of Transportation (TDOT),  

"Standard Specifications for Road and Bridge Construction," latest revision. 

1.3 SUBMITTALS 

A. Shop Drawings: 

1. Product technical data including: 

a. Acknowledgement that products submitted meet requirements of standards referenced. 

b. Manufacturer's installation instructions. 

c. Asphalt design mix. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Asphaltic Concrete:  Per requirements of ASSHTO M 226, Table 2, for the grade specified. 

Asphalt shall be Viscosity Grade AC-20, unless noted otherwise. 

2.2 MIXES 

A. Proportions of total mixtures, in percent by weight: 

1. Binder Course Mix 

a. Combined Mineral Aggregate: 93.0 - 97.5 

b. Asphalt Cement: 2.5 - 7.0 

2. Surface Mix 

a. Combined Mineral Aggregate: 93.0 – 97.5 

b. Asphalt Cement: 2.5 – 7.0 

B. The intent of this Section above describes the mixes shall conform to the following mixtures in 

the Tennessee Department of Transportation’s ‘Standard Specifications for Road and Bridge 

Construction’ 

1. Binder Course Mix – Section 307, Bituminous Plant Mix Base (Hot Mix), Aggregate 

Grading C 

2. Surface Mix – Section 411, Asphaltic Concrete Surface (Hot Mix), Aggregate Grading E. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Construct to line, grade and section as shown on Drawings and in accordance with referenced 

State Specifications. 
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B. Reference Contract Drawings for asphalt application thicknesses. 

C. Tolerance of Finished Grade:  +0.10 FT from required elevations. 

END OF SECTION 
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SECTION 32 16 13 

CONCRETE CURB AND GUTTER 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concrete curb and gutter. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Section 03 00 05 - Concrete 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. American Association of State Highway and Transportation Officials (AASHTO): 

a. M153,Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving 

and Structural Construction. 

b. M171, Standard Specification for Sheet Materials for Curing Concrete. 

c. M182, Burlap Cloth Made from Jute or Kenef. 

d. M213, Preformed Expansion Joint Fillers for Concrete Paving and Structure 

Construction (Nonextruding and Resilient Bituminous Types). 

e. M233, Boiled Linseed Oil Mixture for Treatment of Portland Cement Concrete. 

2. American Concrete Institute (ACI): 

a. 305R, Hot Weather Concreting. 

b. 306R, Cold Weather Concreting. 

3. ASTM International (ASTM): 

a. A615, Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete 

Reinforcement. 

b. C33, Standard Specification for Concrete Aggregates. 

c. C150, Standard Specification for Portland Cement. 

d. C309, Standard Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete. 

e. D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 FT-LB/FT3). 

f. D4253, Standard Test Methods for Maximum Index Density and Unit Weight of Soils 

Using a Vibratory Table. 

g. D4254, Standard Test Methods for Minimum Index Density and Unit Weight of Soils 

and Calculation of Relative Density. 

4. Federal Specification (FS): 

a. SS-S-1614, Sealants, Joint, Jet-Fuel-Resistant, Hot-Applied for Portland Cement and 

Tar Concrete Pavements. 

5. Concrete installer shall have successfully completed at least three (3) other projects of 

similar size and type. 

1.3 SUBMITTALS 

A. Shop Drawings: 

1. Product technical data including: 

a. Acknowledgement that products submitted meet requirements of standards referenced. 

2. Mix design(s) in accordance with Specification Section 03 00 05. 

3. Drawings detailing all reinforcing. 

4. Test reports: 

a. Concrete cylinder test results from field quality control. 

B. Samples: 
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1. Samples of fabricated jointing materials and devices. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with the Contract Documents, the following manufacturers are 

acceptable: 

1. Chemical admixtures: 

a. Sika Chemical Corporation. 

b. Master Builders Solutions. 

c. Protex Industries. 

d. W.  R.  Grace and Company. 

e. Or approved equal. 

2.2 MATERIALS 

A. Portland Cement: 

1. ASTM C150, Type I or II. 

B. Aggregates: 

1. ASTM C33, gradation size #67, 3/4 IN to #4. 

C. Water: 

1. Potable quality. 

D. Admixtures: 

1. Comply with Specification Section 03 00 05. 

E. Reinforcing Bars: 

1. ASTM A615, Grade 60. 

F. Preformed Joint Filler: 

1. Nonextruding cork, self-expanding cork, sponge rubber or cork rubber. 

2. AASHTO M153 or AASHTO M213. 

G. Hot-Poured Joint Sealing Material: 

1. FS SS-S-1614. 

H. Membrane Curing Compound: 

1. ASTM C309. 

I. Cover Materials for Curing: 

1. Burlap: 

a. AASHTO M182. 

b. Minimum Class 2, 8 OZ material (1 YD x 42 IN). 

2. Polyethylene film, AASHTO M171. 

J. Paper Subgrade Cover: 

1. Polyethylene film, AASHTO M171. 

K. Concrete Treatment: 

1. Boiled linseed oil mixture. 

2. AASHTO M233. 

L. Forms: 

1. Steel or wood. 

2. Size and strength to resist movement during concrete placement and to retain horizontal and 

vertical alignment. 

3. Free of distortion and defects. 

4. Full depth. 
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5. Metal side forms: 

a. Minimum 7/32 IN thick. 

b. Depth equal to edge thickness of concrete. 

c. Flat or rounded top minimum 1-3/4 IN wide. 

d. Base 8 IN wide or equal to height, whichever is less. 

e. Maximum deflection 1/8 IN under center load of 1700 LBS. 

f. Use flexible spring steel forms or laminated boards to form radius bends. 

2.3 MIXES 

A. Mix design to provide 4,000 PSI 28-day compressive strength, 1-1/2 IN +1 IN slump, 6% air. 

B. Comply with Specification Section 03 00 05. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Subgrade Preparation: 

1. Prepare using methods, procedures, and equipment necessary to attain required compaction 

densities, elevation and section. 

2. Scarify and recompact top 6 IN of fills and embankments which will be under concrete curb 

and gutters. 

3. Remove soft or spongy areas. 

a. Replace with aggregate material. 

4. Compact to the following densities: 

a. Cohesive soils:  95% per ASTM D698. 

b. Noncohesive soils:  75% relative per ASTM D4253 and ASTM D4254. 

5. Assure moisture content is within limits prescribed to achieve required compaction density. 

6. Following compaction, trim and roll to exact cross section. 

7. Check with approved grading template. 

8. Perform density tests on subgrade to determine that subgrade complies with the 

specification. 

B. Aggregate Course: 

1. Place material in not more than 6 IN thick layers. 

2. Spread, shape, and compact all material deposited on the subgrade during the same day. 

3. Compact to 75% relative per ASTM D4253 and ASTM D4254. 

C. Loose and Foreign Material: 

1. Remove loose and foreign material immediately before application of paving. 

D. Appurtenance Preparation: 

1. Block out or box out curb inlets and curb returns. 

2. Provide for joint construction as detailed and dimensioned on Drawings. 

3. Adjust manholes, inlets, valve boxes and any other utility appurtenances to design grade. 

a. Secure to elevation with concrete. 

b. Place concrete up to 5 IN below design grade. 

4. Clean and oil forms. 

3.2 INSTALLATION 

A. Concrete Production: 

1. Comply with Specification Section 03 00 05. 

B. Forms: 

1. Form support: 

a. Compact soil foundation and cut to grade to support forms and superimposed machine 

loads. 
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b. Use bearing stakes driven flush with bottom of form to supplement support as 

necessary. 

c. Do not use earth pedestals. 

2. Staking forms: 

a. Joint forms neatly and tightly. 

b. Stake and pin securely with at least three pins for each 10 FT section. 

3. Clean and oil forms prior to placement of concrete. 

4. Set forms sufficiently in advance of work (minimum of 2 HRS) to permit proper inspection. 

5. Previously finished pavement or sidewalk contiguous with new work may serve as side 

form when specifically approved. 

C. Reinforcing: 

1. Lap nonwelded bars 12 IN minimum. 

2. Support: 

a. Place bars securely on chairs at called-for height. 

D. Joints: 

1. Hold locations and alignment to within +1/4 IN. 

2. Finish concrete surface adjacent to previous section to within +1/8 IN, with tooled radius of 

1/4 IN. 

3. Expansion joints: 

a. Locate at 48 FT intervals and at all intersection curb returns. 

b. Stake in place load transfer device consisting of dowels. 

c. Supporting and spacing means and premolded joint filler as per Drawing details. 

d. Provide preformed joint filler at all junctions with existing curb and gutter or other 

structures. 

4. Contraction joints: 

a. Locate at 6 FT intervals. 

b. Use steel template at least 1/4 IN thick, conforming to cross section of curb and gutter. 

c. Remove template where concrete has set sufficiently to prevent spalling or adhesion of 

concrete. 

d. If machine placed, use tooled joint formed in freshly placed concrete. 

e. Groove dimensions shall be 3/8 IN at surface and 1/4 IN at root. 

5. Install construction joints at end of day's work or wherever concreting must be interrupted 

for 30 minutes or more. 

6. Thoroughly clean and fill joints with joint sealing material as specified. 

7. Upper surface of filled joint to be flush to 1/8 IN below finished surface. 

E. Place Concrete: 

1. Comply with Specification Section 03 00 05. 

2. Construct driveway openings, ramps, curb and gutter, and other features as per Drawing 

details. 

F. Cold and Hot Weather Concreting: 

1. Cold weather: 

a. Cease concrete placing when descending air temperature in shade falls below 

40 DEGF. 

b. Do not resume until ambient temperature has risen to 40 DEGF. 

c. If placing is authorized below 40 DEGF by Engineer, maintain temperature of mix 

between 60 and 80 DEGF. 

d. Heat aggregates or water or both. 

e. Water temperature may not exceed 175 DEGF. 

f. Aggregate temperature may not exceed 150 DEGF. 

g. Remove and replace frost-damaged concrete. 

h. Salt or other antifreeze is not permitted. 

i. Comply with ACI 306R. 

2. Hot weather: 
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a. Cease concrete placing when plastic mix temperature cannot be maintained under 90 

DEGF. 

b. Aggregates or water or both may be cooled. 

c. Cool water with crushed ice. 

d. Cool aggregates by evaporation of water spray. 

e. Never batch cement hotter than 160 DEGF. 

f. Comply with ACI 305R. 

G. Finishing: 

1. Bring combination curb and gutter to grade by running straightedge over steel templates 

with sawing motion. 

2. Float surface with a wood float to draw cement to surface. 

3. Broom finish after floating. 

4. Tool edges with suitable edger. 

5. Upon removal of forms, fill honeycombed or unevenly filled sections immediately with 

cement mortar. 

6. Assure that expansion joints are cleared of concrete, both at bottom of gutter and back of 

curb. 

H. Curing: 

1. Apply membrane curing compound complying with ASTM C309, and in accordance with 

manufacturer's directions but at a minimum rate of 200 SQFT/GAL. 

2. Apply curing compound within 4 HRS after finishing or as soon as surface moisture has 

dissipated. 

3. Cure for 7 days. 

4. When average daily temperature is below 50 DEGF, provide insulative protection of 12 IN 

minimum thickness loose dry straw, or equivalent, for 10 days. 

I. Protection of Concrete: 

1. Protect new curb and gutter and its appurtenances from traffic for minimum of 14 days. 

2. Repair or replace parts of curb and gutter damaged by traffic, or other causes, occurring 

prior to final acceptance. 

J. Opening to Traffic: 

1. After 14 days, area may, at Owner's discretion, be opened to traffic if job cured test 

cylinders have attained a compressive strength of 3,000 LBS per square inch when tested in 

accordance with ASTM standard methods. 

2. Prior to opening to traffic, clean and refill joints as required with specified filler material. 

K. Clean Up: 

1. Assure clean up work is completed within two weeks after work has been opened to traffic. 

2. No new work will begin until clean up work has been completed, or is maintained within 

two weeks after work has been opened to traffic. 

3.3 FIELD QUALITY CONTROL 

A. Provide test cylinders in accordance with Specification Section 03 00 05 for each 10 CUYD of 

concrete placed. 

END OF SECTION 
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SECTION 32 16 23 

CONCRETE SIDEWALK AND STEPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Concrete sidewalk and steps. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Section 03 00 05 – Concrete. 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. American Association of State Highway and Transportation Officials (AASHTO): 

a. M153, Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving 

and Structural Construction. 

b. M171, Sheet Materials for Curing Concrete. 

c. M182, Burlap Cloth Made from Jute or Kenaf. 

d. M213, Preformed Expansion Joint Fillers for Concrete Paving and Structure 

Construction (Nonextruding and Resilient Bituminous Types). 

e. M224, Use of Protective Sealers for Portland Cement Concrete. 

f. M233, Boiled Linseed Oil Mixture for Treatment of Portland Cement Concrete. 

2. American Concrete Institute (ACI): 

a. 305R, Hot Weather Concreting. 

b. 306R, Cold Weather Concreting. 

3. ASTM International (ASTM): 

a. A185, Standard Specification for Steel Welded Wire Reinforcement, Plain, for 

Concrete. 

b. A615, Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete 

Reinforcement. 

c. A1064, Standard Specification for Steel Wire and Welded Wire Reinforcement, Plain 

and Deformed, for Concrete. 

d. C33, Standard Specification for Concrete Aggregates. 

e. C150, Standard Specification for Portland Cement. 

f. C309, Standard Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete. 

g. D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 FT-LBF/FT3). 

h. D4253, Standard Test Methods for Maximum Index Density and Unit Weight of Soils 

Using a Vibratory Table. 

i. D4254, Standard Test Methods for Minimum Index Density and Unit Weight of Soils 

and Calculation of Relative Density. 

4. Federal Specification (FS): 

a. SS-S-1614, Sealants, Joint, Jet-Fuel-Resistant, Hot-Applied for Portland Cement and 

Tar Concrete Pavements. 

b. TT-S 00227 E(3), Sealing Compound:  Elastomeric Type, Multi-Component (for 

Calking, Sealing, and Glazing in Buildings and Other Structures). 

5. Concrete installer shall have successfully completed at least three other projects of similar 

size and type. 

6. Tennessee Department of Transportation (TDOT): 

a. Standard Specifications for Road and Bridge Construction. 

b. TDOT Standard Drawings 
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1.3 SUBMITTALS 

A. Shop Drawings: 

1. Product technical data including: 

a. Acknowledgement that products submitted meet requirements of standards referenced. 

2. Mix design(s) in accordance with Specification Section 03 00 05.. 

3. Qualifications of concrete installer. 

4. Drawings detailing all reinforcing. 

5. Concrete cylinder test results from field quality control. 

B. Samples: 

1. Samples of fabricated jointing materials and devices. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with the Contract Documents, the following manufacturers are 

acceptable: 

1. Chemical admixtures: 

a. Sika Chemical Corporation. 

b. Master Builders Solutions. 

c. Protex Industries. 

d. W.  R.  Grace and Company. 

e. Or approved equal. 

2.2 MATERIALS 

A. Portland Cement: 

1. ASTM C150, Type I or II. 

B. Aggregates: 

1. ASTM C33, gradation size #67, 3/4 IN to #4. 

C. Water: 

1. Potable quality. 

D. Admixtures: 

1. Comply with Specification Section 03 00 05. 

E. Reinforcing Bars: 

1. ASTM A615, Grade 60. 

F. Welded Wire Reinforcement: 

1. ASTM A185 or ASTM A1064. 

2. Flat. 

3. Clean, free from dirt, scale, rust. 

G. Preformed Joint Filler: 

1. Nonextruding cork, self-expanding cork, sponge rubber or cork rubber. 

2. Meet AASHTO M153 or AASHTO M213. 

H. Hot-Poured Joint Sealing Material: 

1. FS SS-S-1614. 

I. Sidewalk Joint Sealant: 

1. Two compound, polyurethane sealant. 

2. Class A, Type 1. 

3. Self-leveling. 

4. Nontracking. 

5. FS TT-S 00227 E(3). 
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J. Membrane Curing Compound: 

1. ASTM C309. 

K. Cover Materials for Curing: 

1. Burlap: 

a. AASHTO M182. 

b. Minimum Class 2, 8 OZ material (1 YD x 42 IN). 

2. Polyethylene film: 

a. AASHTO M171. 

L. Paper Subgrade Cover: 

1. Polyethylene film, AASHTO M171. 

M. Concrete Treatment: 

1. Boiled linseed oil mixture. 

2. Meets AASHTO M233. 

N. Forms: 

1. Steel or wood. 

2. Size and strength to resist movement during concrete placement and to retain horizontal and 

vertical alignment. 

3. Free of distortion and defects. 

4. Full depth. 

5. Metal Side Forms: 

a. Minimum 7/32 IN thick. 

b. Depth equal to edge thickness of concrete. 

c. Flat or rounded top minimum 1-3/4 IN wide. 

d. Base 8 IN wide or equal to height, whichever is less. 

e. Maximum deflection 1/8 IN under center load of 1700 LBS. 

f. Use flexible spring steel forms or laminated boards to form radius bends. 

2.3 MIXES 

A. Mix design to provide 4,000 PSI 28-day compressive strength, 1-1/2 IN +1 IN slump, 6% air. 

B. Comply with Specification Section 03 00 05. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Subgrade Preparation: 

1. Prepare using methods, procedures, and equipment necessary to attain required compaction 

densities, elevation and section. 

2. Scarify and recompact top 6 IN of fills and embankments which will be sidewalk and step 

areas. 

3. Remove soft or spongy areas. 

a. Replace with aggregate material. 

4. Compact to the following densities: 

a. Cohesive soils:  95% per ASTM D698. 

b. Noncohesive soils:  75% relative per ASTM D4253 and ASTM D4254. 

5. Assure moisture content is within limits prescribed to achieve required compaction density. 

6. Following compaction, trim and roll to exact cross section. 

a. Check with approved grading template. 

7. Perform density tests on subgrade to determine that subgrade complies with the 

specification. 

B. Aggregate Course: 

1. Place material in not more than 6 IN thick layers. 
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2. Spread, shape, and compact all material deposited on the subgrade during the same day. 

3. Compact to 75% relative per ASTM D4253 and ASTM D4254. 

C. Loose and Foreign Material: 

1. Remove loose and foreign material immediately before application of paving. 

D. Appurtenance Preparation: 

1. Block out or box out curb inlets and curb returns. 

2. Provide for joint construction as detailed and dimensioned on Drawings. 

3. Adjust manholes, inlets, valve boxes and any other utility appurtenances to design grade. 

a. Secure to elevation with concrete. 

b. Place concrete up to 5 IN below design grade. 

4. Clean and oil forms. 

3.2 ERECTION, INSTALLATION AND APPLICATION 

A. Concrete Production: 

1. Comply with Specification Section 03 00 05. 

B. Forms: 

1. Form support: 

a. Compact soil foundation and cut to grade to support forms. 

b. Use bearing stakes driven flush with bottom of form to supplement support as 

necessary. 

c. Do not use earth pedestals. 

2. Staking forms: 

a. Joint forms neatly and tightly. 

b. Stake and pin securely with at least three pins for each 10 FT section. 

3. Clean and oil forms prior to placement of concrete. 

4. Set forms sufficiently in advance of work (minimum 2 HRS) to permit proper inspection. 

5. Previously finished pavement or curb and gutter contiguous with new work may serve as 

side form when specifically approved. 

C. Reinforcing: 

1. Lap mats one full space. 

2. Tie end transverse member of upper mat securely to prevent curling. 

3. Lap nonwelded bars 12 IN minimum. 

4. Support: 

a. Place bars securely on chairs at called-for height. 

b. Place other fabric on the first of a two-course pour and cover promptly with final pour, 

or place fabric by a fabric-placer if procedure is reviewed and approved by Engineer. 

D. Joints: 

1. Hold locations and alignment to within + 1/4 IN. 

2. Finish concrete surface adjacent to previous section to within + 1/8 IN, with tooled radius of 

1/4 IN. 

3. Metal keyway joints: 

a. Form by installing metal joint strip, left in place. 

b. Stake and support like side form. 

c. Provide dowels or tie bars. 

4. Weakened plane joints: 

a. Locate at 5 FT intervals. 

b. Tool groove in freshly placed concrete with tooling device. 

c. Grooves shall be cut to a depth not less than 1 IN. 

d. Edges to be shaped with an edging tool having a 1/4 IN radius. 

5. Install construction joints at end of day's work or wherever concreting must be interrupted 

for 30 minutes or more. 

6. Expansion joints: 
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a. Locate at 25-30 FT intervals and at all intersection curb returns. 

b. Stake in place load transfer device consisting of dowels. 

c. Supporting and spacing means and premolded joint filler as per Drawing details. 

d. Provide preformed joint filler at all junctions with existing sidewalks, steps, or other 

structures. 

7. Thoroughly clean and fill joints with joint sealing material as specified. 

8. Upper surface of filled joint to be flush to 1/8 IN below finish surface. 

E. Place Concrete: 

1. Comply with Specification Section 03 00 05. 

2. Construct driveway openings and other features as per Drawing details. 

F. Cold and Hot Weather Concreting: 

1. Cold weather: 

a. Cease concrete placing when descending air temperature in shade falls below 40 

DEGF. 

b. Do not resume until ambient temperature has risen to 40 DEGF. 

c. If placing is authorized below 40 DEGF by Engineer, maintain temperature of mix 

between 60 and 80 DEGF. 

d. Heat aggregates or water or both. 

e. Water temperature may not exceed 175 DEGF. 

f. Aggregate temperature may not exceed 150 DEGF. 

g. Remove and replace frost damaged concrete. 

h. Salt or other antifreeze is not permitted. 

i. Comply with ACI 306R. 

2. Hot weather: 

a. Cease concrete placing when plastic mix temperature cannot be maintained under 90 

DEGF. 

b. Aggregates or water or both may be cooled. 

c. Cool water with crushed ice. 

d. Cool aggregates by evaporation or water spray. 

e. Never batch cement hotter than 160 DEGF. 

f. Comply with ACI 305R. 

G. Finishing: 

1. As soon as placed, strike off and screed to crown and cross section, slightly above grade, so 

that consolidation and finishing will bring to final Drawing elevations. 

2. Maintain uniform ridge full width with first pass of first screed. 

3. Test with 6 FT straightedges equipped with long handles and operated from sidewalk. 

4. Draw excess water and laitance off from surface. 

5. Float finish so as to leave no disfiguring marks but to produce a uniform granular or sandy 

texture. 

6. Broom finish after floating. 

7. Tool edges with suitable edger. 

8. Provide exposed aggregate surfaces in areas indicated on the Drawings. 

9. Provide method such as abrasive blasting, bush hammering, or surface retarder acceptable to 

the Engineer. 

H. Curing: 

1. Apply membrane curing compound complying with ASTM C309, and in accordance with 

manufacturer's directions but at a rate of minimum 200 SQFT per gallon. 

2. Apply curing compound within 4 HRS after finishing or as soon as surface moisture has 

dissipated. 

3. Cure for minimum of seven days. 

4. When average daily temperature is below 50 DEGF, provide insulative protection of 12 IN 

minimum thickness loose dry straw, or equivalent, for 10 days. 

5. Linseed oil sealant: 
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a. For concrete sidewalk and step, seal surface with linseed oil. 

b. Apply linseed oil to clean surface as per AASHTO M224 after concrete has cured for 1 

month. 

c. Apply first application at rate of 67 SQYD per gallon. 

d. Apply second application to a dry surface at rate of 40 SQYD per gallon. 

I. Protection of Concrete: 

1. Protect new sidewalk, steps, and their appurtenances from traffic for a minimum of 14 days. 

2. Repair or replace parts of sidewalk and steps damaged by traffic, or other causes, prior to 

final acceptance. 

J. Opening to Traffic: 

1. After 14 days, area may, at Owner's discretion, be opened to traffic if job cured cylinders 

have attained a compressive strength of 3000 LBS per square inch when tested in 

accordance with ASTM standard methods. 

2. Prior to opening to traffic, clean and refill joints as required with specified filler material. 

K. Clean Up: 

1. Assure clean-up work is completed within two weeks after sidewalk has been opened to 

traffic. 

2. No new work will begin until clean-up work has been completed, or is maintained within 2 

weeks after sidewalk has been opened to traffic. 

L. Handrails: 

1. Provide handrails where required and as per Drawing details. 

3.3 FIELD QUALITY CONTROL 

A. Provide test cylinders in accordance with Specification Section 03 00 05 for each 10 CUYD of 

placed concrete. 

END OF SECTION 
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SECTION 32 91 13 

TOPSOILING AND FINISHED GRADING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Topsoiling and finished grading. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Section 31 10 00 - Site Clearing. 

2. Section 31 23 00 - Earthwork. 

3. Section 32 92 00 - Seeding, Sodding and Landscaping. 

C. Location of Work:  All areas within limits of grading and all areas outside limits of grading 

which are disturbed in the course of the work. 

1.2 SUBMITTALS 

A. Shop Drawings: 

1. Project Data:  Test reports for furnished topsoil. 

1.3 SITE CONDITIONS 

A. Verify amount of topsoil stockpiled and determine amount of additional topsoil, if necessary to 

complete work. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Topsoil: 

1. Original surface soil typical of the area. 

2. Existing topsoil stockpiled under Specification Section 31 10 00. 

3. Friable, loamy soil capable of supporting native plant growth. 

2.2 TOLERANCES 

A. Finish Grading Tolerance:  ±0.1 FT from required elevations. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Correct, adjust and/or repair rough graded areas. 

1. Cut off mounds and ridges. 

2. Fill gullies and depressions. 

3. Perform other necessary repairs. 

4. Bring all sub-grades to specified contours, even and properly compacted. 

B. Loosen surface to depth of 2 IN, minimum. 

C. Remove all stones and debris over 2 IN in any dimension. 

3.2 ROUGH GRADE REVIEW 

A. Reviewed by Engineer in Specification Section 31 10 00. 
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3.3 PLACING TOPSOIL 

A. Do not place when subgrade is wet or frozen enough to cause clodding. 

B. Spread and lightly compact to a depth of 4 IN for all disturbed earth areas.  

C. If topsoil stockpiled is less than amount required for work, furnish additional topsoil at no cost to 

Owner. 

D. Provide finished surface free of stones, sticks, or other material 1 IN or more in any dimension. 

E. Provide finished surface smooth and true to required grades. 

F. Restore stockpile area to condition of rest of finished work. 

3.4 ACCEPTANCE 

A. Upon completion of topsoiling, obtain Engineer's acceptance of grade and surface. 

B. Make test holes where directed to verify proper placement and thickness of topsoil. 

END OF SECTION 
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SECTION 32 92 00 

SEEDING, SODDING AND LANDSCAPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Seeding, sodding and landscape planting: 

a. Soil preparation. 

b. Sodding. 

c. Maintenance of new and transplanted materials. 

d. Pruning and repairing existing trees. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Section 32 91 13 - Topsoiling and Finished Grading. 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. American Nursery and Landscape Association/American National Standards Institute 

(ANLA/ANSI): 

a. Z60.1, American Standard for Nursery Stock. 

2. AOAC International (AOAC). 

3. ASTM International (ASTM): 

a. D2028, Standard Specification for Cutback Asphalt (Rapid-Curing Type). 

b. D5276, Standard Test Method for Drop Test of Loaded Containers by Free Fall. 

4. City of Germantown, TN Code of Ordinances 

a. Chapter 22 – Vegetation 

B. Quality Control: 

1. Fertilizer: 

a. If Engineer determines fertilizer requires sampling and testing to verify quality, testing 

will be done at Contractor's expense, in accordance with current methods of the AOAC. 

b. Upon completion of Project, a final check of total quantities of fertilizer used will be 

made against total area seeded. 

c. If minimum rates of application have not been met, Contractor will be required to 

distribute additional quantities to make up minimum application specified. 

2. Pruning work to be performed by a licensed arborist. 

1.3 SUBMITTALS 

A. Shop Drawings: 

1. Layout drawings: 

a. Scaled site plan (scale 1 IN = 20 FT or equal to scale of Project site plan Drawing) on 

reproducible Drawing to show: 

1) Tree, plant and planting location. 

2) Structures, sidewalks, pavement, and fences. 

3) Limits of seeded, sodded, and mulched areas. 

2. Product technical data including: 

a. Acknowledgement that products submitted meet requirements of standards referenced. 

b. Manufacturer's installation instructions. 

c. Signed copies of vendor's statement for seed mixture required, stating botanical and 

common name, place of origin, strain, percentage of purity, percentage of germination, 

and amount of Pure Live Seed (PLS) per bag. 

d. Type of herbicide to be used during first growing season to contain annual weeds and 

application rate. 
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e. Source and location of sod, plants, and plant material, as per Paragraph 3.2C.1. and 

Paragraph 3.3A. 

3. Certification that each container of seed delivered will be labeled in accordance with 

Federal and State Seed Laws and equals or exceeds Specification requirements. 

B. Informational Submittals: 

1. Copies of invoices for fertilizer used on Project showing grade furnished, along with 

certification of quality and warranty. 

C. Furnish seed in sealed standard containers labeled with producer's name and seed analysis. 

1. Remove from the site seed which has become wet, moldy, or otherwise damaged in transit. 

1.4 SEQUENCING AND SCHEDULING 

A. Installation Schedule: 

1. Provide schedule showing when trees, shrubs, groundcovers and other plant materials are 

anticipated to be planted. 

2. Show schedule of when lawn type and other grass areas are anticipated to be planted. 

3. Indicate planting schedules in relation to schedule for irrigation system installation, finish 

grading and topsoiling. 

4. Indicate anticipated dates Engineer will be required to review installation for initial 

acceptance and final acceptance. 

B. Pre-installation Meeting: 

1. Meet with Engineer and other parties, including Owner, as necessary to discuss schedule 

and methods, unless otherwise indicated by Engineer. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS AND SUPPLIERS 

A. Subject to compliance with the Contract Documents, the manufacturers and suppliers listed in 

the applicable Articles below are acceptable. 

2.2 MATERIALS 

A. Sod: 

1. Viable, dense, strongly rooted, not less than two years old. 

2. Shall be Tiffway 44 Bermudagrass. 

3. Free of weeds and undesirable native grasses. 

4. Strips 12 to 18 IN wide. 

5. Mow prior to stripping from field. 

6. Cut so 3/4 IN of soil is firmly attached to roots. 

7. Not frozen or dormant. 

B. Water: 

1. Water free from substances harmful to grass or sod growth. 

2. Provide water from source approved prior to use. 

C. Trees 

1. Trees are to be removed and replaced as noted on the Tree Schedule on the plans. 

2. Replacement of trees shall follow all guidelines laid out in the City of Germantown’s Code 

of Ordinance Chapter 22 – Vegetation. 

2.3 ACCESSORIES 

A. Tree Stakes:  Furnish as detailed or in full accordance with State Specifications. 

B. Antidesiccant:  Emulsion that will provide a film over plant surfaces permeable enough to permit 

transpiration. 
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PART 3 - EXECUTION 

3.1 SOIL PREPARATION 

A. General: 

1. Limit preparation to areas which will be planted soon after. 

2. Provide facilities to protect and safeguard all persons on or about premises. 

3. Protect existing trees designated to remain. 

4. Verify location and existence of all underground utilities. 

a. Take necessary precaution to protect existing utilities from damage due to construction 

activity. 

b. Repair all damages to utility items at sole expense. 

5. Provide facilities such as protective fences and/or watchmen to protect work from 

vandalism. 

a. Contractor to be responsible for vandalism until acceptance of work in whole or in part. 

B. Preparation for Lawn-Type Seeding, Sprigging, Plugging or Sodding: 

1. Loosen surface to minimum depth of 4 IN. 

2. Remove stones over 1 IN in any dimension and sticks, roots, rubbish, and other extraneous 

matter. 

3. Prior to applying fertilizer, loosen areas to be seeded with a double disc or other suitable 

device if the soil has become hard or compacted. 

4. Correct any surface irregularities in order to prevent pocket or low areas which will allow 

water to stand. 

5. Incorporate fertilizer into soil to a depth of at least 2 IN by disking, harrowing, or other 

approved methods. 

6. Remove stones or other substances from surface which will interfere with turf development 

or subsequent mowing operations. 

7. Grade lawn areas to a smooth, even surface with a loose, uniformly fine texture. 

a. Roll and rake, remove ridges and fill depressions, as required to meet finish grades. 

b. Limit fine grading to areas which can be planted soon after preparation. 

8. Restore lawn areas to specified condition if eroded or otherwise disturbed after fine grading 

and before planting. 

3.2 INSTALLATION 

A. Sodding: 

1. Notify Engineer of source and location of sod at least 30 days prior to sodding operation, to 

permit inspection. 

a. Submit species and percentages of purity and state botanical and common names. 

2. Sod areas as designated and disturbed lawn areas which were sodded or established prior to 

construction. 

3. Perform sodding only during climatic or weather conditions conducive to successful results. 

a. Lay within 24 HRS of stripping. 

b. Do not use dormant or frozen sod. 

c. Sodding may be accomplished at all seasonal periods providing adequate provisions for 

sod protection are taken to ensure fitness and survival. 

d. Do not place sod when temperature is below 32 DEGF. 

e. Do not place frozen or dried out sod. 

f. Do not sod on frozen or dried out soil. 

4. Lay sod to form a solid mass with tightly fitted joints. 

a. Butt ends and edges; do not overlap. 

b. Stagger joints. 

c. Tamp or roll lightly to ensure full contact with subgrade. 

d. Work sifted soil into minor cracks, avoid smothering adjacent grass. 

e. Peg sod on slopes to prevent slippage. 

1) Use sharpened 1 x 1 x 6 IN wooden pegs. 
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3.3 PLANTING TREES, SHRUBS, AND GROUND COVERS 

A. Notification: 

1. Notify Owner and Engineer of source of plants and plant materials at least 30 days prior to 

planting to permit Engineer's and Owner’s Arborist’s inspection of source qualifications. 

B. Preparation: 

1. Handle plants so that roots or balls are adequately protected from breakage of balls, from 

sun or drying winds. 

a. Ensure tops or roots of plants are not permitted to dry out. 

2. During transportation, protect materials from wind and sun to prevent tops and roots from 

drying out. 

3. Protect tops of plants from damage. 

a. Plants with damaged tops will be rejected. 

4. For purpose of inspection and planting identification, attach durable, legible labels to bundle 

or container of plant material delivered at the planting site. 

a. State correct plant name and size of each plant in weather-resistant ink on labels. 

5. Do not prune trees and shrubs at nursery. 

C. Planting Season: 

1. Plant deciduous shade trees and shrubs any time the ground is suitable between October 15 

and June 1. 

2. Plant evergreen material between September 1 and June 1. 

3. Plant ground covers between March 15 to June 1. 

D. Planting Procedure: 

1. Indicate locations of plants for approval by Engineer before excavating plant locations. 

2. In event underground construction, utilities, obstructions, or rock are encountered in 

excavation of plantings, secure alternate locations from Engineer/Owner. 

a. Make said changes without additional compensation. 

b. Where tree locations fall under existing overhead wires, or crowd existing trees, adjust 

locations as directed by Engineer. 

3. Excavate pits and beds as necessary and in accordance with ANLA/ANSI Z60.1. 

a. Loosen bottom of pits prior to planting. 

b. Excavation is unclassified, excavate all materials without additional cost. 

4. Tree and shrub pits to be circular in shape with vertical sides at least 1 FT greater in 

diameter than ball diameter. 

a. Pit to be of sufficient depth to provide 6 IN of planting soil under ball when set to 

natural grade. 

5. Shrub and ground cover beds: 

a. Plant shrubs used in mass plantings in individual holes of required size. 

b. Strip all sod from among mass planting. 

c. For ground cover beds, remove sod from within limits of bed. 

d. Add soil amendments as specified and mix or rototill with existing topsoil to a depth of 

6 IN. 

6. Set plants straight or plumb, in locations when indicated and at such level that after 

settlement they bear same relationship to finished grade as they did in their former setting. 

a. Carefully tamp planting soil under and around base of balls to prevent voids. 

b. Remove burlap, rope and wires from top of balls. 

c. Do not remove burlap from sides and bottom of balls. 

7. Backfill plants with planting soil. 

a. Tamp to 1/2 depth of pit and thoroughly water and puddle before bringing backfill to 

proper grade. 

b. After planting has been completed, flood pit again so that backfill is thoroughly 

saturated and settled. 

8. After planting is complete, form a level saucer 3 IN high around each tree extending to limit 

of plant pit for watering purposes. 
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9. Mulch plant pit after saucer has been shaped. 

a. Mulch to limits of pit and uniformly over ground cover beds to a depth of 3 IN. 

b. In mass plantings of shrubs, mulch entire area uniformly among shrubs to a depth of 3 

IN. 

c. If mulching is delayed and soil has dried out, water plants thoroughly before spreading 

mulch. 

10. Staking:  Stake trees immediately after planting as detailed on Drawings or in accordance 

with Nursery Standards. 

11. Wrap deciduous trees 2 IN or more in caliper by neatly overlapping wrapping material 

between ground line and second branch. 

a. Place ties at top and bottom of wrapping material and not more than 12 IN apart 

between top and bottom ties. 

12. Remove dead or damaged branches. 

a. Thin deciduous material to about two-thirds of initial branching. 

b. Remove only dead or damaged branches from evergreens. 

13. Water plants during planting operations. 

a. Water each plant a minimum of once each week until final acceptance. 

b. Apply sufficient water to moisten backfill about each plant so that moisture will extend 

into the surrounding soil. 

E. Transplanting:  Transplant existing trees as indicated on Drawings. 

1. Hand dig balls and burlap plants or use tree spade of adequate size. 

2. Before transplanting, spray all trees that are leafed out with an antidesiccant. 

F. Pruning and Repairing Existing Trees: 

1. Remove dead or dying limbs, repair and treat wounds, remove limbs that interfere with 

construction or with vehicular traffic and repair, rotted or decayed areas specifically noted 

on Drawings. 

2. Procedure: 

a. To prevent stripping the bark, stub cut branches that are too large to be supported by 

hand. 

b. Coat branch cuts over 1 IN in diameter with an asphaltic varnish containing an 

antiseptic. 

c. Where existing trees interfere with construction, prune the limb back flush to the main 

trunk. 

1) Maintain 7 FT vertical clearance where evergreens overhang new sidewalks. 

d. Provide 10 FT vertical clearance along the main access road where the existing trees are 

subjected to vehicular traffic. 

e. Repair bark wounds by removing injured bark, shaping the wound to an elongated 

ellipse, disinfecting it and applying antiseptic paint. 

1) Repair all rotten areas. 

3.4 MAINTENANCE AND REPLACEMENT 

A. General: 

1. Begin maintenance of planted areas immediately after each portion is planted and continue 

until final acceptance or for a specific time period as stated below, whichever is the longer. 

2. Provide and maintain temporary piping, hoses, and watering equipment as required to 

convey water from water sources and to keep planted areas uniformly moist as required for 

proper growth. 

3. Protection of new materials: 

a. Provide barricades, coverings or other types of protection necessary to prevent damage 

to existing improvements indicated to remain. 

b. Repair and pay for all damaged items. 

4. Replace unacceptable materials with materials and methods identical to the original 

specifications unless otherwise approved by the Engineer. 
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B. Seeded or Sodded Lawns: 

1. Maintain sodded lawns:  30 days, minimum, after installation and review of entire project 

area to be sodded. 

2. Maintenance period begins at completion of planting or installation of entire area to be 

seeded or sodded. 

3. Engineer will review seeded or sodded lawn area after installation for initial acceptance. 

4. Maintain lawns by watering, fertilizing, weeding, mowing, trimming, and other operations 

such as rolling, regrading, and replanting as required to establish a smooth, uniform lawn, 

free of weeds and eroded or bare areas. 

5. Lay out temporary lawn watering system and arrange watering schedule to avoid walking 

over muddy and newly seeded areas. 

a. Use equipment and water to prevent puddling and water erosion and displacement of 

seed or mulch. 

6. Mow lawns as soon as there is enough top growth to cut with mower set at recommended 

height for principal species planted. 

a. Repeat mowing as required to maintain height. 

b. Do not delay mowing until grass blades bend over and become matted. 

c. Do not mow when grass is wet. 

d. Time initial and subsequent mowings as required to maintain a height of 1-1/2 to 2 IN. 

e. Do not mow lower than 1-1/2 IN. 

7. Remulch with new mulch in areas where mulch has been disturbed by wind or maintenance 

operations sufficiently to nullify its purpose. 

a. Anchor as required to prevent displacement. 

8. Unacceptable plantings are those areas that do not meet the quality of the specified material, 

produce the specified results, or were not installed to the specified methods. 

9. Replant bare areas using same materials specified. 

10. Engineer will review final acceptability of installed areas at end of maintenance period. 

11. Maintain repaired areas until remainder of maintenance period or approved by Engineer, 

whichever is the longer period. 

C. Trees and Shrubs: 

1. Maintenance includes but is not limited to watering when necessary, removing dead or 

dying branches, removing sprouts and suckers; tightening, repairing or replacing tree stakes 

and wrapping; maintaining mulch to originally specified depth; and weeding plant beds and 

pits. 

2. Remove and replace all new plants supplied, which are impaired, dead, or dying during one 

year from initial acceptance. 

3. Engineer & Owner will review completed planting for acceptability of installation. 

a. Approval of planting denotes initial acceptance and the beginning of the maintenance 

period. 

4. Maintenance will be required for transplanted material. 

5. Maintenance period extends from start of transplanting operations through first full growing 

season. 

6. Transplanted material will not be subject to replacement unless they were unacceptably 

maintained as specified for new trees and shrubs. 

END OF SECTION 
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SECTION 33 05 16 

PRECAST CONCRETE MANHOLE STRUCTURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Precast concrete round manhole structures and appurtenant items. 

a. Storm sewer manholes and appurtenances. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Section 03 00 05 – Concrete. 

2. Section 31 23 33 - Trenching, Backfilling, and Compacting for Utilities. 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. ASTM International (ASTM): 

a. A48/A48M, Standard Specification for Gray Iron Castings. 

b. C150/C150M, Standard Specification for Portland Cement. 

c. C478, Standard Specification for Precast Reinforced Concrete Manhole Sections. 

d. C923, Standard Specification for Resilient Connectors Between Reinforced Concrete 

Manhole Structures, Pipes, and Laterals. 

e. D1227, Standard Specification for Emulsified Asphalt Used as a Protective Coating for 

Roofing. 

f. D4586, Standard Specification for Asphalt Roof Cement, Asbestos-Free. 

2. Tennessee Department of Transportation 

a. Standard Drawings. 

b. Standard Specifications for Road and Bridge Construction. 

1.3 SUBMITTALS 

A. Shop Drawings: 

1. Product technical data including: 

a. Acknowledgement that products submitted meet requirements of standards referenced. 

b. Manufacturer's installation instructions. 

2. Fabrication and/or layout drawings: 

a. Include detailed diagrams of manholes showing typical components and dimensions, 

reinforcements and other details. 

b. Itemize, on separate schedule, sectional breakdown of each manhole structure with all 

components and refer to drawing identification number or notation. 

c. Indicate knockout elevations for all piping entering each manhole. 

3. Buoyancy uplift and structural calculations. 

4. Drawings shall be signed and sealed by a Professional Engineer registered in state 

corresponding to the project location. 

B. Unless approved prior to submittal, submit all products from this Specification Section in one 

complete submittal package.  Include all products and accessories together. 

1.4 SITE CONDITIONS 

A. For this project, the established high groundwater elevation is 230 FT MSL (Mean Sea Level). 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with the Contract Documents, the following manufacturers are 

acceptable: 

1. Manhole rings, covers and frames: 

a. Neenah Foundry and Neenah Enterprises, Inc. 

b. Deeter Foundry. 

c. Or approved equal. 

2. Black mastic joint compound: 

a. Kalktite 340. 

b. Tufflex. 

c. Plastico. 

d. Or approved equal. 

3. Premolded joint compound: 

a. RAM-NEK. 

b. Kent Seal. 

c. Or approved equal. 

4. Emulsified fibrated asphalt compound: 

a. Sonneborn Hydrocide 700B. 

b. Or approved equal. 

2.2 SANITARY SEWER, STORM AND DRAIN MANHOLE STRUCTURE COMPONENTS 

A. Manhole Components: 

1. Reinforcement:  ASTM C478. 

2. Minimum wall thickness:  6 IN. 

3. Minimum base thickness:  8 IN. 

4. Provide the following components for each manhole structure: 

a. Base (precast) with integral bottom section or (cast-in-place). 

b. Precast bottom section(s). 

c. Precast barrel section(s). 

d. Precast eccentric transition section. 

e. Precast adjuster ring(s). 

f. Precast concrete transition section. 

5. Unless dimensioned or specifically noted on Drawings, provide manhole section with 

minimum 60 IN inside dimensions. 

B. Nonpressure Type Frames and Cover: 

1. Cast iron frame and covers:  ASTM A48/A48M, Class 35 (minimum). 

2. Use only cast iron of best quality, free from imperfections and blow holes. 

3. Furnish frame and cover of heavy-duty construction a minimum total weight of 450 LBS. 

4. Machine all horizontal surfaces. 

5. Furnish unit with solid nonventilated lid with concealed pickholes. 

a. Letter covers "STORM" for storm sewer systems. 

6. Ensure minimum clear opening of 24 IN DIA. 

C. Pressure Type Frame and Cover: 

1. Provide covers meeting the requirements of the Nonpressure Type Frames and Cover 

paragraph above and as modified below. 

2. Furnish frame and bolted cover of heavy-duty construction. 

a. Equip unit with six stainless steel countersunk 3/8 IN DIA by 1-1/2 IN long bolts with 

stainless steel washers. 

3. Provide solid lid and minimum 1/8 IN thick x 1/2 IN wide continuous strip neoprene gasket. 

4. Furnish unit with a minimum of six anchorage holes and six, 6 IN long x 3/4 IN DIA 

stainless steel anchor bolts. 
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D. Special Coatings and Joint Treatment: 

1. Joints of precast sections: 

a. Black mastic compound:  ASTM D4586. 

2. Vertical wall surfaces: 

a. Emulsified fibrated asphalt compound meeting ASTM D1227 Type II for all exterior 

vertical wall surfaces. 

PART 3 - EXECUTION 

3.1 MANHOLE CONSTRUCTION 

A. General: 

1. Construct cast-in-place concrete base slabs. 

2. Make inverts with a semi-circular bottom conforming to the inside contour of the adjacent 

sewer sections. 

3. On all straight runs, lay pipe through manhole and cut out top half of pipe. 

a. If pipes deflect at manhole, shape as specified in Paragraphs 2 and 4 IN this General 

Paragraph. 

4. Shape inverts accurately and steel trowel finish. 

a. For changes in direction of the sewer and entering branches into the manhole, make a 

circular curve in the manhole invert using as large a radius as manhole inside diameter 

will permit. 

b. Pour base slab integral with bottom barrel section. 

5. Ensure accurate vertical placement and leveling prior to placement of interior grout. 

a. Provide vertical alignment tolerance of maximum 1 IN horizontal to 10 FT vertical. 

6. Make inverts with a semi-circular bottom conforming to the inside contour of the adjacent 

sewer sections. 

a. Shape inverts accurately and give them a steel trowel finish. 

b. For changes in direction of the sewer and entering branches into the manhole, make a 

circular curve in the manhole invert of as large a radius as manhole size will permit. 

B. Build each manhole to dimensions shown on plans and at such elevation that pipe sections built 

into wall of manhole will be true extensions of line of pipe. 

C. For all horizontal mating surfaces between concrete and concrete or concrete and metal, above 

established high groundwater elevation shown trowel apply to clean surface black mastic joint 

compound to a minimum wet thickness of 1/4 IN immediately prior to mating the surfaces. 

D. For horizontal joints that fall below established high groundwater elevation shown, install a 

resilient O-ring type gasket or pre-molded joint compound. 

E. Seal all pipe penetrations in manhole. 

1. Form pipe openings smooth and well shaped. 

2. After installation, seal cracks with, non shrink grout. 

3. After grout cures, wire brush smooth and apply two coats emulsified fibrated asphalt 

compound to minimum wet thickness of 1/8 IN to ensure complete seal. 

F. Set and adjust frame and cover final 6 IN (minimum) to 18 IN (maximum) to match finished 

pavement or finished grade elevation using precast adjuster rings. 

END OF SECTION 
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SECTION 33 40 00 

STORM DRAINAGE SYSTEM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Storm drainage systems. 

2. Storm drainage pipe. 

3. Inlets, headwalls, flumes and flared end sections. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Section 31 23 33 - Trenching, Backfilling, and Compacting for Utilities. 

2. Section 33 05 16 – Precast Concrete Manhole Structures. 

3. Section 40 05 39 - Pipe - Reinforced Concrete. 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. ASTM International (ASTM): 

a. A760/A760M, Standard Specification for Corrugated Steel Pipe, Metallic-Coated for 

Sewers and Drains. 

b. C14, Standard Specification for Nonreinforced Concrete Sewer, Storm Drain, and 

Culvert Pipe. 

c. C76, Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer 

Pipe. 

d. C361, Standard Specification for Reinforced Concrete Low-Head Pressure Pipe. 

e. F2510/F2510M, Standard Specification for Resilient Connectors Between Reinforced 

Concrete Manhole Structures and Corrugated Dual- and Triple-Wall Polyethylene and 

Polypropylene Pipes. 

f. F2648/F2648M, Standard Specification for 2 to 60 IN (50 to 1500 MM) Annular 

Corrugated Profile Wall Polyethylene (PE) Pipe and Fittings for Land Drainage 

Applications. 

2. Standard Specifications for Road and Bridge Construction for the State of Tennessee: 

a. Standard Drawings. 

1.3 SUBMITTALS 

A. Shop Drawings: 

1. Product technical data including: 

a. Acknowledgement that products submitted meet requirements of standards referenced. 

2. Certifications. 

3. Test reports. 

4. Submit all tests and certification in a single coordinated submittal. 

a. Partial submittals will not be accepted. 

B. Submit schedules and details for structures and joints. 

1.4 WARRANTY 

A. Warrant that the infiltration will not exceed the amount specified in the Exfiltration Test 

paragraph in the FIELD QUALITY CONTROL Article in PART 3 of this Specification Section 

during the one year correction period. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with the Contract Documents, the following manufacturers are 

acceptable: 

1. See Specification Section 40 05 39 for Reinforced Concrete Pipe 

2. See Specification Section 33 05 16 for Precast Concrete Manholes. 

2.2 MATERIALS 

A. Reinforced Concrete Pipe (RCP): 

1. Reinforced concrete culvert, storm drain and sewer pipe:  ASTM C76, Classes III, IV, and 

V. 

B. RCP Joint Sealer: 

1. Rubber gasket:  ASTM C361. 

C. Flared End Sections: 

1. Conform to State of Tennessee Specifications.  

2. Bituminous coated:  AASHTO M190, Type A. 

3. Jointing:  Same as pipe. 

D. Concrete and Reinforcement for Inlets, Manholes, Junction Boxes, Headwalls, and Flumes: 

1. Comply with Specification Section 33 05 16 for Manholes. 

2. Conform to Drawings and Details. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Comply with Specification Section 31 23 33. 

3.2 INSTALLATION 

A. Install products in accordance with manufacturer's instructions. 

B. Comply with Specification Section 31 23 33. 

3.3 FIELD QUALITY CONTROL 

A. Verify and coordinate installation. 

B. Exfiltration Test: 

1. Perform an exfiltration test on each reach of sewer between manholes. 

a. Test the first reach after backfilling and prior to installing any of the remaining pipe, or 

any additional reach. 

b. Single or multiple reaches may be tested thereafter, at Contractor's option. 

c. Subject each manhole to at least one test. 

d. Provide all necessary piping between the reach to be tested and the water supply, and 

other necessary materials and equipment. 

e. Air testing may be allowed. 

1) Submit complete information to Engineer for review describing the proposed test 

method, scheduling, and duration, including the method of testing manholes before 

beginning testing. 

2. Procedure: 

a. Block off all manhole openings, except those connecting with the reach being tested. 

b. Fill the line. 

1) Average depth:  10 FT above invert, except as required by manhole depth. 

2) Depth at lower end:  25 FT maximum above crown. 

3) Depth at upper end:  5 FT minimum above crown. 
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c. Add and measure water as required to maintain a constant level. 

1) Exfiltration:  100 GAL maximum per inch of nominal diameter per mile per day. 

2) Manholes are considered section of 48 IN pipe. 

d. Maintain test for at least 2 HRS, or as long as necessary in Engineer's opinion, to locate 

all leaks. 

3. Repair and retest any reach that exceeds the allowable exfiltration. 

C. Infiltration Test: 

1. If at any time prior to expiration of the correction or warranty period infiltration exceeds 

200 GAL/IN of nominal diameter/mile/day, locate the leaks and make repairs. 

D. Video Test: 

1. Provide video of installed storm drainage system after flow test. 

E. In case of conflict, do not relocate piping without prior approval from the Owner and  Engineer. 

END OF SECTION 
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SECTION 40 05 00 

PIPE AND PIPE FITTINGS - BASIC REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes:   

1. Utility piping systems. 

B. Related Specification Sections include but are not necessarily limited to: 

1. Section 31 23 33 - Trenching, Backfilling, and Compacting for Utilities. 

2. Section 33 40 00 – Storm Drainage System 

3. Section 40 05 39 – Pipe - Reinforced Concrete 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. ASTM International (ASTM): 

a. C14, Standard Specification for Concrete Sewer, Storm Drain, and Culvert Pipe. 

b. C76, Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer 

Pipe. 

c. C361, Standard Specification for Reinforced Concrete Low-Head Pressure Pipe. 

d. C443, Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber 

Gaskets. 

e. D1785, Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 

40, 80, and 120. 

f. D2466, Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, 

Schedule 40. 

g. D2467, Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, 

Schedule 80. 

1.3 SYSTEM DESCRIPTION 

A. Piping Systems Organization and Definition: 

1. Piping services are grouped into designated systems according to the chemical and physical 

properties of the fluid conveyed, system pressure, piping size and system materials of 

construction. 

2. See PIPING SYSTEMS SCHEDULE in PART 3. 

1.4 SUBMITTALS 

A. Shop Drawings: 

1. Product technical data including: 

a. Acknowledgement that products submitted meet requirements of standards referenced. 

b. Copies of manufacturer's written directions regarding material handling, delivery, 

storage and installation. 

c. Separate schedule sheet for each piping system scheduled in this Specification Section 

showing compliance of all system components. 

1) Attach technical product data on gaskets, pipe, fittings, and other components. 

2. Fabrication and/or Layout Drawings: 

a. Exterior yard piping drawings (minimum scale 1 IN equals 10 FT) with information 

including: 

1) Dimensions of piping lengths. 

2) Invert or centerline elevations of piping crossings. 

3) Acknowledgement of bury depth requirements. 
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4) Details of fittings, tapping locations, thrust blocks, restrained joint segments, 

harnessed joint segments, hydrants, and related appurtenances. 

5) Acknowledge designated valve or gate tag numbers, manhole numbers, instrument 

tag numbers, pipe and line numbers. 

6) Line slopes and vents. 

b. Schedule of interconnections to existing piping and method of connection. 

B. Contract Closeout Information: 

1. Operation and Maintenance Data: 

a. See General Requirements for requirements for the mechanics, administration, and the 

content of Operation and Maintenance Manual submittals. 

C. Informational Submittals: 

1. Qualifications of lab performing disinfection analysis on water systems. 

2. Test reports: 

a. Copies of pressure test results on all piping systems. 

b. Reports defining results of dielectric testing and corrective action taken. 

c. Disinfection test report. 

d. Notification of time and date of piping pressure tests. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect pipe coating during handling using methods recommended by manufacturer. 

1. Use of bare cables, chains, hooks, metal bars or narrow skids in contact with coated pipe is 

not permitted. 

B. Prevent damage to pipe during transit. 

1. Repair abrasions, scars, and blemishes. 

2. If repair of satisfactory quality cannot be achieved, replace damaged material immediately. 

PART 2 - PRODUCTS 

2.1 PIPING SYSTEMS SCHEDULE 

A. Piping system materials, fittings and appurtenances are subject to requirements of specific piping 

systems schedule located at the end of PART 3 of this Specification Section. 

PART 3 - EXECUTION 

3.1 EXTERIOR BURIED PIPING INSTALLATION 

A. Unless otherwise shown on the Drawings, provide a minimum of 3 FT earth cover over exterior 

buried piping systems and appurtenances conveying water, fluids, or solutions subject to 

freezing. 

B. When entering or leaving structures with buried joint piping, install joint within 2 FT of point 

where pipe enters or leaves structure. 

1. Install second joint not more than 6 FT nor less than 4 FT from first joint. 

C. Install expansion devices as necessary to allow expansion and contraction movement. 

D. Laying Pipe In Trench: 

1. Excavate and backfill trench in accordance with Specification Section 31 23 33. 

2. Clean each pipe length thoroughly and inspect for compliance to specifications. 

3. Grade trench bottom and excavate for pipe bell and lay pipe on trench bottom. 

4. Install gasket or joint material according to manufacturer's directions after joints have been 

thoroughly cleaned and examined. 

5. Except for first two joints, before making final connections of joints, install two full sections 

of pipe with earth tamped alongside of pipe or final with bedding material placed. 
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6. Lay pipe in only suitable weather with good trench conditions. 

a. Never lay pipe in water except where approved by Engineer. 

7. Seal open end of line with watertight plug if pipe laying stopped. 

8. Remove water in trench before removal of plug. 

E. Lining Up Push-On Joint Piping: 

1. Lay piping on route lines shown on Drawings. 

2. Deflect from straight alignments or grades by vertical or horizontal curves or offsets. 

3. Observe maximum deflection values stated in manufacturer's written literature. 

4. Provide special bends when specified or where required alignment exceeds allowable 

deflections stipulated. 

5. Install shorter lengths of pipe in such length and number that angular deflection of any joint, 

as represented by specified maximum deflection, is not exceeded. 

F. Anchorage and Blocking: 

1. Provide reaction blocking, anchors, joint harnesses, or other acceptable means for 

preventing movement of piping caused by forces in or on buried piping tees, wye branches, 

plugs, or bends. 

2. Place concrete blocking so that it extends from fitting into solid undisturbed earth wall. 

a. Concrete blocks shall not cover pipe joints. 

3. Provide bearing area of concrete in accordance with drawing detail. 

3.2 CONNECTIONS WITH EXISTING PIPING 

A. Where connection between new work and existing work is made, use suitable and proper fittings 

to suit conditions encountered. 

B. Perform connections with existing piping at time and under conditions which will least interfere 

with service to customers affected by such operation. 

C. Undertake connections in fashion which will disturb system as little as possible. 

D. Provide suitable equipment and facilities to dewater, drain, and dispose of liquid removed 

without damage to adjacent property. 

E. Where connections to existing systems necessitate employment of past installation methods not 

currently part of trade practice, utilize necessary special piping components. 

F. Where connection involves potable water systems, provide disinfection methods as prescribed in 

this Specification Section. 

G. Once tie-in to each existing system is initiated, continue work continuously until tie-in is made 

and tested. 

3.3 FIELD QUALITY CONTROL 

A. Pipe Testing - General: 

1. Test piping systems as follows: 

a. Test exposed, non-insulated piping systems upon completion of system. 

b. Test exposed, insulated piping systems upon completion of system but prior to 

application of insulation. 

c. Test concealed interior piping systems prior to concealment and, if system is insulated, 

prior to application of insulation. 

d. Test buried piping (insulated and non-insulated) prior to backfilling and, if insulated, 

prior to application of insulation. 

2. Isolate equipment which may be damaged by the specified pressure test conditions. 

3. Perform pressure test using calibrated pressure gages and calibrated volumetric measuring 

equipment to determine leakage rates. 

a. Select each gage so that the specified test pressure falls within the upper half of the 

gage's range. 

b. Notify the Engineer 24 HRS prior to each test. 
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4. Completely assemble and test new piping systems prior to connection to existing pipe 

systems. 

5. Acknowledge satisfactory performance of tests and inspections in writing to Engineer prior 

to final acceptance. 

6. Bear the cost of all testing and inspecting, locating and remedying of leaks and any 

necessary retesting and re-examination. 

B. Pressure Testing: 

1. Testing medium:  Unless otherwise specified in the PIPING SYSTEMS SCHEDULE, 

utilize the following test media. 

a. Process systems: 

 

PIPE LINE SIZE SPECIFIED TEST PRESSURE TESTING MEDIUM 

2 IN and smaller 75 PSI or less Water 

2 IN and smaller Greater than 75 PSI Water 

Greater than 2 IN 3 PSI or less Water 

Greater than 2 IN Greater than 3 PSI Water 

 

b. Liquid systems: 

 

PIPE LINE SIZE (DIA) 
GRAVITY OR 

PUMPED 
SPECIFIED TEST 

PRESSURE 
TESTING 
MEDIUM 

Up to and including 48 IN Gravity 25 PSIG or less Water 

Above 48 IN Gravity 25 PSIG or less Water 

All sizes Pumped 250 PSIG or less Water 

 

2. Allowable leakage rates: 

a. Hazardous gas systems, all exposed piping systems, all pressure piping systems and all 

buried, insulated piping systems which are hydrostatically pressure tested shall have 

zero leakage goal at the specified test pressure throughout the duration of the test. 

b. Hydrostatic exfiltration and infiltration for sanitary and stormwater sewers 

(groundwater level is below the top of pipe): 

1) Leakage rate:  200 GAL per inch diameter per mile of pipe per day at average head 

on test section of 3 FT. 

2) Average head is defined from groundwater elevation to average pipe crown. 

3) Acceptable test head leakage rate for heads greater than 3 FT:  Acceptable leakage 

rate (gallons per inch diameter per mile per day) equals 115 by (actual test head to 

the 1/2 power). 

c. Hydrostatic infiltration test for sanitary and stormwater sewers (groundwater level is 

above the top of pipe): 

1) Allowable leakage rate:  200 GAL per inch diameter per mile of pipe per day when 

depth of groundwater over top of pipe is 2 to 6 FT. 

2) Leakage rate at heads greater than 6 FT:  Allowable leakage rate (gallons per inch 

diameter per mile of pipe per day) equals 82 by (actual head to the 1/2 power). 

d. Large diameter (above 48 IN) gravity plant piping systems shall have a maximum 

exfiltration of 25 GPD per inch-mile. 

e. Non-hazardous gas and air systems which are tested with air shall have a maximum 

pressure drop of 5% of the specified test pressure throughout the duration of the test. 

f. For low pressure (less than 25 PSIG) air testing, the acceptable time for loss of 1 PSIG 

of air pressure shall be: 
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PIPE SIZE (IN DIA) TIME, MINUTES/100 FT 

4 0.3 

6 0.7 

8 1.2 

10 1.5 

12 1.8 

15 2.1 

18 2.4 

21 3.0 

24 3.6 

27 4.2 

30 4.8 

33 5.4 

36 6.0 

42 7.3 

48 7.6 

 

3. Hydrostatic pressure testing methodology: 

a. General: 

1) All joints, including welds, are to be left exposed for examination during the test. 

2) Provide additional temporary supports for piping systems designed for vapor or gas 

to support the weight of the test water. 

3) Provide temporary restraints for expansion joints for additional pressure load under 

test. 

4) Isolate equipment in piping system with rated pressure lower than pipe test 

pressure. 

5) Do not coat or insulate exposed piping until successful performance of pressure 

test. 

b. Soil, waste, drain and vent systems: 

1) Test at completion of installation of each stack or section of piping by filling 

system with water and checking joints and fittings for leaks. 

2) Eliminate leaks before proceeding with work or concealing piping. 

3) Minimum test heights shall be 10 FT above highest stack inlet. 

c. Larger diameter (above 36 IN) gravity plant piping: 

1) Plug downstream end of segment to be tested. 

a) Provide bracing as required. 

2) Fill segment and upstream structure to normal operating level as per hydraulic 

profile. 

3) Allow 24 HRS for absorption losses. 

a) Refill to original level. 

4) Provide reservoir to maintain constant head over duration of test. 

5) Record reservoir water volume at beginning and end of test. 

3.4 CLEANING, DISINFECTION AND PURGING 

A. Cleaning: 

1. Clean interior of piping systems thoroughly before installing. 

2. Maintain pipe in clean condition during installation. 
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3. Before jointing piping, thoroughly clean and wipe joint contact surfaces and then properly 

dress and make joint. 

4. At completion of work and prior to Final Acceptance, thoroughly clean work installed under 

these Specifications. 

a. Clean equipment, fixtures, pipe, valves, and fittings of grease, metal cuttings, and 

sludge which may have accumulated by operation of system, from testing, or from 

other causes. 

b. Repair any stoppage or discoloration or other damage to parts of building, its finish, or 

furnishings, due to failure to properly clean piping system, without cost to Owner. 

3.5 LOCATION OF BURIED OBSTACLES 

A. Contractor to call Tennessee 811, (800) 351-1111, to have all underground utilities marked.  

1. Contractor to call in no more than 3 days before excavation is to begin in any area. 

B. Furnish exact location and description of buried utilities encountered and thrust block placement. 

C. Reference items to definitive reference point locations such as found property corners, entrances 

to buildings, existing structure lines, fire hydrants and related fixed structures. 

D. Include such information as location, elevation, coverage, supports and additional pertinent 

information. 

E. Incorporate information on "As-Recorded" Drawings. 

3.6 PIPING SYSTEM SCHEDULES 

A. Piping System 1 – Buried Concrete Pipe for Storm Sewer Service.   

1. General: 

a. Piping symbol and service: 

1) STW - Stormwater. 

b. Test requirements: 

1) See the FIELD QUALITY CONTROL Article in PART 3 of this Specification 

Section. 

c. Gaskets: 

1) Push-on joints:  Rubber, ASTM C443. 

2. System components: 

a. Pipe size 4 IN to 36 IN: 

1) Buried service up to 20 FT bury. 

a) Material:  Concrete, ClassIII. 

b) Reference:  ASTM C14. 

c) Lining:  None. 

d) Coatings:  None. 

e) Fittings:  Smooth or mitered fittings meeting ASTM C14. 

f) Joints:  Spigot/bell type joint with O-ring gasket to conform to ASTM C443. 

 



  

 

HDR Project No. 10337222 City of Germantown, Tennessee Feb. 2024 

 Germantown Cedarwood Dr-Mimosa Rd Drainage Improvements 100% Submittal  
 PIPE - REINFORCED CONCRETE  

 40 05 39 - 1  

SECTION 40 05 39 

PIPE - REINFORCED CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Reinforced concrete pipe (RCP). 

B. Related Sections include but are not necessarily limited to: 

1. Section 33 05 16 – Precast Concrete Manhole Structures 

2. Section 33 40 00 – Storm Drainage System 

3. Section 40 05 00 - Pipe and Pipe Fittings - Basic Requirements. 

1.2 QUALITY ASSURANCE 

A. Referenced Standards: 

1. Reinforced concrete pipe (RCP): 

a. ASTM International (ASTM): 

1) C76, Standard Specification for Reinforced Concrete Culvert, Storm Drain, and 

Sewer Pipe. 

2) C361, Standard Specification for Reinforced Concrete Low-Head Pressure Pipe. 

3) C443, Standard Specification for Joints for Concrete Pipe and Manholes, Using 

Rubber Gaskets. 

4) C497, Standard Test Methods for Concrete Pipe, Manhole Sections, or Tile. 

5) C655, Standard Specification for Reinforced Concrete D-Load Culvert, Storm 

Drain, and Sewer Pipe. 

2. Installation and testing: 

a. American Water Works Association (AWWA): 

1) M9, Installation of Concrete Pipe. 

B. Conduct testing methods to evaluate physical properties of pipe in full compliance with 

ASTM C497. 

1. Report full results test showing compliance with referenced standard. 

C. Determine acceptability of RCP in all diameters and classes by appropriate ASTM plant tests, 

including such test to indicate specified design strengths have been met prior to shipment. 

1. Conduct three-edged bearing test as specified to determine the loading to produce a 0.01 IN 

crack extending 12 IN or more. 

a. Complete bearing test prior to shipment date of lot tested. 

2. Conduct crushing test, as specified on cured concrete cylinders. 

a. Achieve specified 28 day design compressive strength prior to shipment date of lot 

tested. 

1.3 SYSTEM DESCRIPTION 

A. Provide each pipe, fitting, special appurtenance with a plainly and permanently waterproofed, 

marked identification. 

1. Include but not necessarily limit markings to the following: 

a. Size and class of pipe, pressure rating in compliance with referenced standards. 

b. Date of manufacture. 

c. Manufacturer's trademark. 

d. Manufacturer's name. 

e. Full details on fittings and pipe schedule regarding angles of change, reduction. 

f. Special notations and tagging of special items in regard to line location. 
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1.4 SUBMITTALS 

A. Shop Drawings: 

1. Product technical data including: 

a. Acknowledgement that products submitted meet requirements of standards referenced. 

b. Manufacturer's installation instructions. 

c. Concrete materials: 

1) Chemical and physical properties. 

2) Mix design. 

d. Reinforcement cage and steel cylinders for special designs not utilizing table values 

contained in references standards. 

1) Chemical and physical properties. 

2) Area of steel. 

3) Cage configuration. 

e. Joint details. 

f. Connection details. 

g. Tabulated laying schedule. 

1) Reference to project stationary and invert elevations. 

2) Identify pressure zones, each of design pressure or transient loading zones 

applicable, and point of change from one zone to another. 

3) Pipe diameter. 

4) Pipe wall thickness. 

h. Test reports:  Include six copies of D (0.01) - Load and Failure Test Reports, cylinder 

compression test results, and joint tests (if required). 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Subject to compliance with the Contract Documents, the manufacturers listed in the applicable 

Articles below are acceptable. 

2.2 FABRICATION 

A. Provide non-pressure service or gravity drainage piping meeting or exceeding ASTM C76, Class 

3 with varying lengths a minimum of 7 FT long. 

1. Each lot shall consist of a single diameter and strength designation manufactured by 

essentially the same process. 

a. Furnish RCP manufactured with a maximum tricalcium aluminate content of 5 to 6% 

and a minimum concrete density of 145 LBS per cubic foot. 

2. Provide RCP for non-pressure service or gravity drainage with sealed joints using 

continuous rubber gaskets conforming to the requirements of ASTM C443 or ASTM C361. 

3. Type of joint shall be spigot groove type joint with O-ring gasket (R/C). 

a. United States Bureau of Reclamation Type R/4. 

b. Ensure that the rubber gasket will perform as the sole element to make the joint 

watertight. 

B. Low-head pressure service piping shall meet ASTM C361 where indicated. 

C. Provide steel and ring joint with spigot groove and O-ring gasket designated as an R/S joint 

conforming to requirements of ASTM C361 for all jacked-in-place sewer pipe. 
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2.3 COATINGS 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. See Specification Section 40 05 00. 

B. Observe all recommendations in accordance with AWWA M9 for installation, delivery, and 

storage of pipe material. 

3.2 CURVES AND FITTINGS 

A. Curves: 

1. Observe Drawings for details regarding changes in direction. 

a. Where changes of direction by curvature is acceptable, perform curve by deflecting 

pipe at each joint within the permissible joint deflection allowance recommended by the 

manufacturer. 

2. R = L/2(Tan 1/2 D/N) where R = radius of curvature, feet; L=average laid length of pipe 

sections measured along the centerline, feet; D = total deflection angle of curve, degrees; N 

= number of pipe with pulled joints; D/N = total deflection of each pipe, degrees. 

a. Check D/N from manufacturer. 

3. Employ the use of special radius (beveled or mitered) pipe where deflected straight pipe will 

not provide a short enough change in radius. 

B. Fittings: 

1. In addition to straight pipe or radius pipe, furnish bends, tees, adapters, closure pieces, and 

other fittings or specials shown on Drawings or required to complete the work. 

a. Design fittings to provide same strength as the adjacent piping. 

2. Fittings to be smooth or mitered providing mitered angles do not exceed 22-1/2 DEG and 

fitting has an R/d greater or equal to 1, where R = radius of bend, IN; d = diameter of pipe, 

IN. 

3.3 CONNECTIONS WITH EXISTING WORK 

A. See Specification Section 40 05 00. 

3.4 THRUST AND ANCHOR BLOCKING 

A. Install cast in place concrete blocking at all bends or install restrained joints. 

3.5 PRESSURE AND LEAKAGE TEST 

A. General:  Subject pipe to the required in-place tests. 

B. Exfiltration Test: 

1. Before backfilling around RCP, plug lower end of both extremities of pipe section subjected 

to test. 

a. Fill piping with water to minimum head of 5 FT above the highest point in the section, 

and let water stand until pipe has reached its maximum absorption and until trapped air 

has opportunity to escape. 

1) Allow 4 HRS. 

b. After pipe has achieved maximum absorption, refill piping with water to the minimum 

head level. 

c. After 15 minute intervals, record the difference in elevation of water surface and 

convert to gallons. 

d. Achieve maximum exfiltration less than 100 GAL per inch of diameter per mile of pipe 

per 24 HRS. 

C. Infiltration Test: 
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1. Perform and observe following testing criteria and procedures for non-pressure service or 

gravity drainage piping for compliance with infiltration allowances. 

a. Ensure infiltration is less than 200 GAL per inch diameter per mile per 24 HRS. 

END OF SECTION 

 


	Pages from 1. COG2024-21 Cedarwood Drive - Mimosa Drive Drainage Improvements_4-5-24.pdf
	2. Technical Specs_COG2024-21.pdf
	Cover
	Table of Contents
	02 41 00 - DEMOLITION 
	03 00 05 - CONCRETE 
	31 10 00 - SITE CLEARING 
	31 23 00 - EARTHWORK 
	31 23 33 - TRENCHING, BACKFILLING, AND COMPACTING FOR UTILITIES 
	31 32 19 - GEOTEXTILES 
	32 12 16 - ASPHALTIC CONCRETE VEHICULAR PAVING 
	32 16 13 - CONCRETE CURB AND GUTTER 
	32 16 23 - CONCRETE SIDEWALK AND STEPS 
	32 91 13 - TOPSOILING AND FINISHED GRADING 
	32 92 00 - SEEDING, SODDING AND LANDSCAPING 
	33 05 16 - PRECAST CONCRETE MANHOLE STRUCTURES 
	33 40 00 - STORM DRAINAGE SYSTEM 
	40 05 00 - PIPE AND PIPE FITTINGS - BASIC REQUIREMENTS 
	40 05 39 - PIPE - REINFORCED CONCRETE 




