








 TRENCHING, BACKFILLING AND COMPACTING 
 

 Page 1 of 10 02221 
03/10/98 O:\LAND\0218\0218-5010\Biddocs\SPECS\02221.doc 

 
 

SECTION 02221 
TRENCHING, BACKFILLING AND COMPACTING 

 
 
PART 1 GENERAL 
 
1.01 SUMMARY 
 

A. Alternatives: 
 

1. Bedding Alternate: 
 

a. Allowed for pressure piping or for gravity piping greater than 30 in. dia and upon 
approval of ENGINEER. 

b. In lieu of overexcavation and granular support under pipe, trench bottom may be 
rounded and graded to provide continuous uniform bearing of at least 1/4 pipe 
circumference on undisturbed soil.  At bells or other joint locations, excavate only to 
extent necessary to permit making joints.  Following placement of pipe, continuation 
of bedding shall, if required, be as specified herein. 

c.  If trench bottom overexcavated, or where trench bottom found to be of unsuitable 
material, this alternate method of bedding not permitted. 

 
1.02 REFERENCES 
 
A. American Society for Testing and Materials (ASTM): 

 
1. ASTM C33-86 - Standard Specification for Concrete Aggregates. 
2. ASTM D1140-54 - Standard Test Method for Amount of Material in Soils Finer than 

No. 200 (75-um) Sieve. 
3. ASTM D1557-78 - Standard Test Methods for Moisture Density Relations of Soils and Soil 

Aggregate Mixtures Using 10-lb (4.54-kg) Rammer and 18-in.(457-mm) Drop. 
4. ASTM D1586-84 - Standard Method for Penetration Test and Split Barrel Sampling of 

Soils. 
5. ASTM D4253-83 - Standard Test Method for Maximum Index Density of Soils Using a 

Vibrating Table. 
6. ASTM D4318-84 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity 

Index of Soils. 
 
1.03 DEFINITIONS 
 

A. Influence Zone Around Piping or Electrical Ducts:  Area below limits bounded by line 12 in. 
above pipe or duct and by 1 horizontal to 2 vertical slope extending outward from that line 1 ft 
beyond outer edge of pipe or duct. 

 
B. Influence Zone Under Foundations, Pavements or Sidewalks:  Area below foundation or 

pavement and sidewalk subbase bounded by 1 horizontal to 2 vertical slope extending outward 
from 1 ft beyond outer edges of foundation, pavement or sidewalk. 

 
1.04 QUALITY ASSURANCE 
 

A. Testing will be provided by OWNER in accordance with Section 01410 and this section. 
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1.05 SUBMITTALS 
 

A. Test results. 
 

B. Shoring, Bracing, and Sheet Piling Construction Procedures and Details:  ENGINEER will 
review submitted material to ascertain shoring effect on new construction.  ENGINEER will not 
review shoring, bracing, and sheet piling construction procedures and details for structural 
integrity or effect on existing facilities. 

 
1.06 PROJECT/SITE CONDITIONS 
 

A. Do not block or obstruct sidewalks or pavements with excavated materials, except as authorized 
by ENGINEER.  Trim banks to minimize inconvenience to public travel. 

 
B. Sheeting, Bracing, and Shoring: 

 
1. When close sheeting required, drive to prevent soil from entering trench below or through 

such sheeting. 
2. Fill voids remaining after sheeting pulled with sand or other approved material. 

 
C. Trenching, backfilling, and compacting within influence zone of existing or future structures shall 

be in accordance with Section 02220. 
 
PART 2 PRODUCTS 
 
2.01 FINE AGGREGATE 
 

A. Granular material, consisting of durable particles ranging in size from fine to coarse in 
substantially uniform combination.  Unwashed bank-run sand and crushed bank-run gravel will 
be considered. 

 
1. Gradation No. 1: 

 
 

Sieve Size 
 

% Passing by Weight 
 

1 in. 
 

100 
 

No. 16 
 

45 - 80 
 

No. 200 
 

2 - 10 
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2. Gradation No. 2: 
 

 
Sieve Size 

 
% Passing by Weight 

 
1 in. 

 
100 

 
3/4 in. 

 
85 - 100 

 
3/8 in. 

 
50 - 80 

 
No. 4 

 
35 - 65 

 
No. 40 

 
15 - 30 

 
No. 200 

 
5 - 15 

 
 
2.02 COARSE AGGREGATE 
 

A. Crushed stone chips from crushing sound limestone or dolomite ledge rock or other rock 
materials of regional availability shall be hard, tough, and durable. 

 
1. Gradation No. 1: 

 
 

Sieve Size 
 

% Passing by Weight 
 

1/2 in. 
 

100 
 

3/8 in. 
 

90 - 100 
 

No. 8 
 

0 - 15 
 

No. 30 
 

0 - 3 

 
 

2. Gradation No. 2 (ASTM C33 - Size No. 67): 
 

 
Sieve Size 

 
% Passing by Weight 

 
1 in. 

 
100 

 
3/4 in. 

 
90 - 100 

 
3/8 in. 

 
20 - 55 

 
No. 4 

 
0 - 10 

 
No. 8 

 
0 - 5 

 

ADDENDUM NO. 1



 TRENCHING, BACKFILLING AND COMPACTING 
 

 Page 4 of 10 02221 
03/10/98 O:\LAND\0218\0218-5010\Biddocs\SPECS\02221.doc 

 
3. Gradation No. 3 (ASTM C33 - Size No. 2): 

 
 

Sieve Size 
 

% Passing by Weight 
 

3 in. 
 

100 
 

2-1/2 in. 
 

90 - 100 
 

2 in. 
 

35 - 70 
 

1-1/2 in. 
 

0 - 15 
 

3/4 in. 
 

0 - 5 

 
 

4. Gradation No. 4 (ASTM C33 - Size No. 3): 
 

 
Sieve Size 

 
% Passing by Weight 

 
2-1/2 in. 

 
100 

 
2 in. 

 
90 - 100 

 
1-1/2 in. 

 
35 - 70 

 
1 in. 

 
0 - 15 

 
1/2 in. 

 
0 - 5 

 
 
2.03 FILL MATERIALS 
 

A. Conform to requirements of Section 02220 and the following: 
 
 

1. CONTRACTOR will fill to required elevations as indicated on the Plans and as directed by 
the ENGINEER in maximum 8" lifts and compacted to at least 95% of the Standard 
Maximum Dry Density (Standard Proctor Density per ASTM D698).   
 
a. Fill should be placed on properly stripped and proof rolled natural soil.   
b. The moisture content of the excavated soil should be at or within three 

percentage points of the optimum moisture content.   
c. The density tests will be taken by a competent geotechnical firm in every 8" lift at 

locations designated by the ENGINEER.   
d. The tests will be coordinated by the CONTRACTOR and paid for by the OWNER.   
e. Cost of retest will be the responsibility of the CONTRACTOR. 
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2. Site Drainage 
 

a. Establishing drainage early in the construction sequence during clearing and 
maintaining drainage as the site grades change will be important in 
maintaining construction progress.  

b. If the surface soils become unable to support construction activity or rut and 
pump under requipment traffic, construction should not proceed until the 
surface conditions have been remediated. 

c. Remediation typically involves disking, air drying, and recompaction during dry 
weather; excavation and replacement; or treatment with a chemical additive. 

 
3. Preparation of Fill Surfaces   

 
a. All vegetation, such as stumps, roots, brush, heavy sods, heavy growth of grass, 

and all decayed vegetable matter, rubbish, and other unsuitable material within the 
area upon which fill is to be placed, shall be stripped or otherwise removed before 
the fill is started.  

b. In no case will such objectionable material be allowed to remain in or under the fill 
area.   

c. Sloped ground surfaces steeper than one vertical to four horizontal on which fill is to 
be placed, shall be plowed, stepped (benched), or broken up in such manner that 
the fill material will bond with the existing surface. 

 
4. Stripping  

 
a. The exposed soils within and for 10 feet beyond the building limits and within and for 

5 feet beyond the paving limits should be stripped of roots, debris, and other 
deleterious matter.   

b. Depth of Stripping shall be a minimum depth of 4" but may vary as required due to 
field conditions as determined by the GEOTECHNICAL ENGINEER.   

c. Existing ditches within fill areas shall be demucked of unsuitable material prior to 
placement of fill. 

 
5. Proof Rolling   

 
a. After stripping is completed, the exposed soils should be proof rolled.   
b. Proof rolling also should be performed on exposed soils where cuts were made to 

achieve the subgrade elevation.   
c. Proof rolling is a large-scale method of observing the performance of the surface 

soils and those soils within 12-inches to 18-inchs in depth under load application.   
d. Proof rolling should be performed using a heavy rubber-tired vehicle such as a 

loaded dump truck, a large maintainer, or pneumatic equipment weighing about 20 
tons.  

e. The GEOTECHNICAL ENGINEER or an experienced soil technician should observe 
proof rolling operations to delineate areas that require remediation.  Depending 
upon the depth of soft soils,  remediation typically involves removal and 
replacement of the soft areas; disking, drying and recompaction during dry weather; 
or treatment with a chemical additive.  Soft areas may require removal and 
replacement. Soils that are identified as weak or soft should be excavated and 
replaced with suitable materials in 8-inch loose lifts compacted to 95% standard 
proctor density with the required moisture control.   

f. Once the soils have successfully passed proof rolling or the GEOTECHNICAL 
ENGINEER has determined that the soft area may be remediated by application of 
chemical additive, fill placement or stabilization of the in situ soils may proceed. 
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materials. Receptacles and other waste collection areas must be kept neat and orderly to the 
extent possible.  Waste should not be allowed to overflow its container or accumulate for 
excessively long periods of time.  Trash collection points must be located where they will least 
likely be affected by concentrated storm water runoff. 
 

3.07 WASHING AREAS 
 

Vehicles such as cement or dump trucks and other construction equipment must not be washed 
at locations where the runoff will flow directly into a watercourse or storm sewer conveyance 
system.  Special areas must be designated for washing vehicles.  These areas should be located 
where the wash water will spread out and evaporate or infiltrate directly into the ground, or where 
the runoff can be collected in a temporary holding or seepage basin.  Wash areas must have 
gravel or rock bases to minimize mud generation. 

 
3.08 STORAGE OF CONSTRUCTION MATERIALS, CHEMICALS, ETC. 
 

Sites where chemicals, cements, solvents, paints, or other potential water pollutants are to be 
stored, must be isolated in areas where they will not cause runoff pollution. 

 
Toxic chemicals and materials, such as pesticides, paints, and acids must be stored in 
accordance with manufacturer’s guidelines.  Groundwater resources must be protected from 
leaching by placing a plastic mat, packed clay, tar paper, or other impervious materials on any 
areas where toxic liquids are to be opened and stored. 

 
3.09 DEMOLITION AREAS 
 

Demolition projects usually generate large amounts of dust with significant concentrations of 
heavy metals and other toxic pollutants.  Dust control techniques shall be used to limit the 
transport of the airborne pollutants.  However, water or slurry used to control dust must be 
retained on the site and not be allowed to run directly into watercourses or storm water 
conveyance systems. 

 
3.10 SANITARY FACILITIES 
 

All construction sites must be provided with adequate sanitary facilities for workers in accordance 
with applicable health regulations. 

 
3.11 PESTICIDES 
 

Pesticides used during construction should be stored and used in accordance with 
manufacturer’s guidelines and with local, state and federal regulations.  Overuse should be 
avoided and great care should be taken to prevent accidental spillage.  Pesticide containers must 
never be washed in or near flowing streams or storm water conveyance systems. 

 
3.12 MEASUREMENT AND PAYMENT 
 

Unless indicated in the BID PROPOSAL as a pay item, no separate payment for work performed 
under this Item.  Include cost of work performed under this Item in Contract prices bid for items of 
which this work is a component. 

 
 

END OF SECTION 
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SECTION 02316 
EXCAVATION AND BACKFILL FOR STRUCTURES 

 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Excavation, backfilling, and compaction of backfill for structures. 
 
1.02 MEASUREMENT AND PAYMENT 
 

A. Unit Prices. 
 

1. No payment will be made for excavation and backfill for structures under this Section.  Include 
payment in unit price for construction of structures. 

 
1.03 DEFINITIONS 
 

A. Unsuitable Material:  Unsuitable soil materials are the following: 
 

1. Materials that are classified as ML, CL-ML, MH, PT, OH, and OL according to ASTM D 2487. 
 

2. Materials that cannot be compacted to the required density due to either gradation, plasticity, or 
moisture content. 

 
3. Materials that contain large clods, aggregates, stones greater than 4 inches in any dimension, 

debris, vegetation, waste or any other deleterious materials. 
 

4. Materials that are contaminated with hydrocarbons or other chemical contaminants. 
 

B. Suitable Material: Suitable soil materials are those meeting specification requirements.  Unsuitable soils 
meeting specification requirements for suitable soils after treatment with lime or cement shall be 
considered suitable, unless otherwise indicated. 

 
C. Select Material: Material as defined in Section 02320 - Utility Backfill Materials. 

 
D. Backfill:  Select material meeting specified quality requirements, placed and compacted under controlled 

conditions around structures. 
 

E. Foundation Backfill Materials: Natural soil or manufactured aggregate meeting Class I requirements and 
geotextile filter fabrics as required, to control drainage and material separation. Foundation backfill material 
is placed and compacted as backfill where needed to provide stable support for the structure foundation 
base.  Foundation backfill materials may include concrete fill and seal slabs. 

 
F. Foundation Base: For foundation base material, use crushed stone aggregate with filter fabric as required, 

cement stabilized sand, or concrete seal slab. The foundation base provides a smooth, level working 
surface for the construction of the concrete foundation. 

 
G. Foundation Subgrade: Foundation subgrade is the surface of the natural soil which has been excavated 

and prepared to support the foundation base or foundation backfill, where needed. 
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H. Ground Water Control Systems: Installations external to the excavation such as well points, educators, or 
deep wells. Ground water control includes dewatering to lower the ground water, intercepting seepage  
which would otherwise emerge from the side or bottom of the excavation, and depressurization to prevent 
failure or heaving of the excavation bottom. 

 
I. Surface Water Control: Diversion and drainage of surface water runoff and rain water away from the 

excavation.  Remove rain water and surface water which accidentally enters the excavation as a part of 
excavation drainage. 

 
J. Excavation Drainage: Removal of surface and seepage water in the excavation by sump pumping and 

using French drains surrounding the foundation to intercept the water. 
 

K. Over-Excavation and Backfill: Excavation of subgrade soils with unsatisfactory bearing capacity or 
composed of otherwise unsuitable materials below the foundation as shown on Drawings, and backfilled 
with foundation backfill material. 

 
L. Shoring System: A structure that supports the sides of an excavation to maintain stable soil conditions and 

prevent cave-ins. 
 
1.04 REFERENCES 
 

A. ASTM D 558 - Test Methods for Moisture-Density Relations of Soil Cement Mixtures. 
 

B. ASTM D 698 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures, Using 
5.5-lb (2.49-kg) Rammer and 12-in. (304.88-mm) Drop. 

 
C. ASTM D 1556 - Density of Soil in Place by the Sand-Cone Method. 
 
D. ASTM D 2487 - Classification of Soils for Engineering Purposes. 

 
E. ASTM D 2922 - Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow 

Depth). 
 

F. ASTM D 3017 - Test Method for Moisture Content of Soil and Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depths). 

 
G. ASTM D 4318 - Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

 
H. TxDOT Tex-101-E - Preparation of Soil and Flexible Base Materials for Testing. 

 
I. TxDOT Tex-110-E - Determination of Particle Size Analysis of Soils. 

 
J. Federal Regulations, 29 CFR, Part 1926, Standards - Excavation, Occupational Safety and Health 

Administration (OSHA). 
 
1.05 SUBMITTALS 
 

A. Not Used. 
 
1.06 TESTS 
 

A. Testing and analysis of backfill materials for soil classification and compaction during construction will be 
performed by an independent laboratory provided by the Owner in accordance with requirements of 
Section 01410 - Testing Laboratory Services and as specified in this Section. 
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B. Contractor shall perform embedment and backfill material source qualification testing in accordance with 

requirements of Section 02320- Utility Backfill Materials. 
 
PART 2 PRODUCTS 
 
2.01 EQUIPMENT 
 

A. Perform excavation with equipment suitable for achieving the requirements of this Specification. 
 

B. Use equipment which will produce the degree of compaction specified. Backfill within 3 feet of walls shall 
be compacted with hand operated equipment.  Do not use compaction equipment weighing more than 
10,000 pounds closer to walls than a horizontal distance equal to the depth of the fill at that time.  Use 
hand operated power compaction equipment where use of heavier equipment is impractical or restricted 
due to weight limitations. 

 
2.02 MATERIAL CLASSIFICATIONS 
 

A. Backfill materials shall conform to the classifications and product descriptions of Section 02320 - Utility 
Backfill Materials.  The classification or product description for backfill applications shall be as shown on 
the Drawings and as specified. 

 
PART 3 EXECUTION 
 
3.01 PREPARATION 
 

A. Conduct an inspection to determine condition of existing structures and other permanent installations. 
 

B. Set up necessary street detours and barricades in preparation for excavation if construction will affect 
traffic.  Conform to requirements Texas Manual on Uniform Traffic Control Devices.  Maintain barricades 
and warning devices at all times for streets and intersections where work is in progress, or where affected 
by the Work, and is considered hazardous to traffic movements. 

 
C. Perform work in accordance with OSHA standards.  Employ an excavation safety system as specified in 

Section 01526 - Trench Safety Systems. 
 

D. Remove existing pavements and structures, including sidewalks and driveways, in accordance with 
requirements of Section 02221 - Removing Existing Pavements and Structures. 

 
E. Install and operate necessary dewatering and surface water control measures.  CONTRACTOR is 

responsible for choosing method of groundwater control. If CONTRACTOR chooses to use deep wells or 
well points, wells and well points shall be designed, installed, and operated to prevent removal of in-situ 
materials.  Keep construction site free-draining.  Keep excavations free from water.  Maintain groundwater 
minimum of 24 in. below excavations.  Remove soil disturbed by pressure or flow of groundwater and 
replace with free-draining material. Maintain dewatering systems to prevent uplifting of and damage to 
structures.  Protect adjacent utilities, structures, and properties from damage resulting from dewatering 
operations.  Dewatering wells shall be drilled, maintained, and abandoned in accordance with federal, state, 
and local ordinances. 

 
3.02 PROTECTION 
 

A. Protect trees, shrubs, lawns, existing structures, and other permanent objects outside of grading limits and 
within the grading limits as designated on the Drawings. 
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B. Protect and support above-grade and below-grade utilities which are to remain. 
 

C. Restore damaged permanent facilities to pre-construction conditions unless replacement or abandonment 
of facilities are indicated on the Drawings. 

 
D. Prevent erosion of excavations and backfill.  Do not allow water to pond in excavations. 

 
E. Maintain excavation and backfill areas until start of subsequent work. Repair and recompact slides, 

washouts, settlements, or areas with loss of density at no additional cost to the Owner. 
 
3.03 EXCAVATION 
 

A. Perform excavation work so that the underground structure can be installed to depths and alignments 
shown on Drawings.  Use caution during excavation work to avoid disturbing surrounding ground and 
existing facilities and improvements.  Keep excavation to the absolute minimum necessary.  No additional 
payment will be made for excess excavation not authorized by Engineer. 

 
B. Upon discovery of unknown utilities, badly deteriorated utilities not designated for removal, or concealed 

conditions, discontinue work at that location.  Notify Engineer and obtain instructions before proceeding in 
such areas. 

 
C. Immediately notify the agency or company owning any line which is damaged, broken or disturbed.  Obtain 

approval from Engineer and agency for any repairs or relocations, either temporary or permanent. 
 

D. Avoid settlement of surrounding soil due to equipment operations, excavation procedures, vibration, 
dewatering, or other construction methods. 

 
E. Provide surface drainage during construction to protect work and to avoid nuisance to adjoining property.  

Where required, provide proper dewatering control during construction. 
 

F. Conduct hauling operations so that trucks and other vehicles do not create a dirt nuisance in streets.  Verify 
that truck beds are sufficiently tight and loaded in such a manner that objectionable materials will not spill 
onto streets.  Promptly clear away any dirt, mud, or other materials that spill onto streets or are deposited 
onto streets by vehicle tires. 

 
G. Maintain permanent benchmarks, monumentation, and other reference points.  Unless otherwise directed, 

replace those which are damaged or destroyed by the Work. 
 

H. Provide sheeting, shoring, and bracing where required to safely complete the Work, to prevent excavation 
from extending beyond limits indicated on Drawings, and to protect the Work and adjacent structures or 
improvements.  Sheeting, shoring, and bracing used to protect workmen and the public shall conform to 
requirements of Section 01526 - Trench Safety Systems. 

 
I. Prevent voids from forming outside of sheeting.  Immediately fill voids with grout, concrete fill, cement 

stabilized sand, or other material approved by Engineer. 
 

J. After completion of the structure, remove sheeting, shoring, and bracing unless shown on Drawings to 
remain in place or directed by Engineer in writing that such temporary structures may remain.  Remove 
sheeting, shoring and bracing in such a manner as to maintain safety during backfilling operations and to 
prevent damage to the Work and adjacent structures or improvements. 

 
K. Immediately fill and compact voids left or caused by removal of sheeting with cement stabilized sand or 

material approved by Engineer. 
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3.04 HANDLING EXCAVATED MATERIALS 
 

A. Classify excavated materials.  Place material which is suitable for use as backfill in orderly piles at a 
sufficient distance from excavation to prevent slides or cave-ins. 

 
3.05 DEWATERING 
 

A. Provide ground water control as stated in section 3.01 E. 
 

B. Keep ground water surface elevation a minimum of 2 feet below the bottom of the foundation base. 
 

C. Maintain ground water control and Surface Water and until the structure is sufficiently complete to provide 
the required weight to resist hydrostatic uplift with a minimum safety factor of 1.2. 

 
3.06 FOUNDATION EXCAVATION 
 

A. Notify Engineer at least 48 hours prior to planned completion of foundation excavations. Do not place the 
foundation base until the excavation is accepted by the Engineer. 

 
B. Excavate to elevations shown on Drawings, as needed to provide space for the foundation base, forming a 

level undisturbed surface, free of mud or soft material.  Remove pockets of soft or otherwise unstable soils 
and replace with foundation backfill material or a material as directed by the Engineer.  Prior to placing 
material over it, recompact the subgrade where indicated on the Drawings, scarifying as needed, to 95 
percent of the maximum Standard Dry Density according to ASTM D 698.  If the specified level of 
compaction cannot be achieved, moisture condition the subgrade and recompact until 95 percent is 
achieved, over-excavate to provide a minimum layer of 24 inches of foundation backfill material, or other 
means acceptable to the Engineer. 

 
C. Fill unauthorized excessive excavation with foundation backfill material or other material as directed by the 

Engineer. 
 

D. Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so as to maintain 
foundation subgrade in a satisfactory, undisturbed condition.  Keep excavations free of standing water and 
completely free of water during concrete placement. 

 
E. Soils which become unsuitable due to inadequate dewatering or other causes, after initial excavation to the 

required subgrade, shall be removed and replaced with foundation backfill material, as directed by 
Engineer, at no additional cost to the Owner. 

 
F. Place foundation base, or foundation backfill material where needed, over the subgrade on same day that 

excavation is completed to final grade.  Where base of excavations are left open for longer periods, protect 
them with a seal slab or cement-stabilized sand. 

 
G. Crushed aggregate, and other free draining Class I materials,  shall have a filter fabric as specified in 

Section 02621 - Geotextile, separating it from native soils or select material backfill.  The fabric shall 
overlap a minimum of 12 inches beyond where another material stops contact with the soil. 

 
H. Crushed aggregate, and other Class I materials, shall be placed in uniform layers of 8-inch maximum 

thickness.  Compaction shall be by means of at least two passes of a vibratory compactor. 
 
3.07 FOUNDATION BASE 
 

A. After the subgrade is properly prepared, including the placement of foundation backfill where needed, the 
foundation base shall be placed.  The foundation base shall consist of a 12-inch layer of crushed stone 
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aggregate or cement stabilized sand.  Alternately, a seal slab with a minimum thickness of 4 inches may be 
placed.  The foundation base shall extend a minimum of 12 inches beyond the edge of the structure 
foundation, unless shown otherwise on the Drawings.  

 
B. Where the foundation base and foundation backfill are of the same material, both can be placed in one 

operation. 
 
3.08 BACKFILL 
 

A. Initial backfill of structure shall be as follows: 
 
1. Manholes: Cement stabilized sand backfill shall be placed a minimum of 18-inches around all 

manholes to within 4 feet of rim elevation or 12-inch above the highest pipe in or out of manhole 
whichever is highest.  

2. Multi-Staged Inlets: Cement stabilized sand backfill shall be placed a minimum of 12-inches 
around inlets to the top of the stage I structure. 

3. Single-Staged Inlets: Cement stabilized sand backfill shall be placed a minimum of 12-inches 
around inlets to within 2 feet of the inlet top. 

4. Pre-cast Inlets: Cement stabilized sand backfill shall be placed a minimum of 6-inches below all 
pre-cast inlets in satisfactory soil conditions. 

5. Pre-cast Manholes: Cement stabilized sand backfill shall be placed a minimum of 12-inches below 
all pre-cast manholes in satisfactory soil conditions. 

 
B. Complete backfill to surface of natural ground or to lines and grades shown on Drawings.  Use existing 

material that qualifies as select material, unless indicated otherwise.  Deposit backfill in uniform layers and 
compact each layer as specified. 

 
C. Do not place backfill against concrete walls or similar structures until laboratory test breaks indicate that the 

concrete has reached a minimum of 85 percent of the specified compressive strength.  Where walls are 
supported by slabs or intermediate walls, do not begin backfill operations until the slab or intermediate 
walls have been placed and concrete has attained sufficient strength. 

 
D. Remove concrete forms before starting backfill and remove shoring and bracing as work progresses. 

 
E. Maintain fill material at no less than 3 percent below nor more than 3 percent above optimum moisture 

content.  Place fill material in uniform 8-inch maximum loose layers.  Compaction of fill shall be to at least 
95 percent of the maximum Standard Dry Density according to ASTM D 698 under paved areas. 

 
F. Where backfill is placed against a sloped excavation surface, run compaction equipment across the 

boundary of the cut slope and backfill to form a compacted slope surface for placement of the next layer of 
backfill. 

 
G. Place backfill using cement stabilized sand in accordance with Section 02321 - Cement Stabilized Sand. 

 
3.09 FIELD QUALITY CONTROL 
 

A. Testing will be performed under provisions of Section 01410 - Testing Laboratory Services. 
 

B. Tests will be performed initially on minimum of one different sample of each material type for plasticity 
characteristics, in accordance with ASTM D 4318, and for gradation characteristics, in accordance with 
Tex-101-E and Tex-110-E.  Additional classification tests will be performed whenever there is a noticeable 
change in material gradation or plasticity. 
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C. In-place density tests of compacted subgrade and backfill will be performed according to ASTM D 1556, or 
ASTM D 2922 and ASTM D 3017, and at the following frequencies and conditions: 

 
1. A minimum of one test for every 100 cubic yards of compacted backfill material. 

 
2. A minimum of three density tests for each full work shift. 

 
3. Density tests will be performed in all placement areas. 

 
4. The number of tests will be increased if inspection determines that soil types or moisture contents 

are not uniform or if compacting effort is variable and not considered sufficient to attain uniform 
density. 

 
D. At least one test for moisture-density relationships will be initially performed for each type of backfill 

material in accordance with ASTM D 698.  Additional moisture-density relationship tests will be performed 
whenever there is a noticeable change in material gradation or plasticity. 

 
E. If tests indicate work does not meet specified compaction requirements, recondition, recompact, and retest 

at Contractor's expense. 
 
3.10 DISPOSAL OF EXCESS MATERIAL 
 

Dispose of excess materials at no additional cost to the Owner. 
 
 

END OF SECTION 
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SECTION 02632 

CAST-IN-PLACE INLETS, HEADWALLS, AND WINGWALLS 
 
 
PART 1   G E N E R A L 
 
1.01 SECTION INCLUDES 
 

A. Cast-in-place inlets for storm sewers, including cast iron frame and plate or grate. 
 

B. Cast-in-place headwalls and wingwalls for storm sewers. 
 
1.02 MEASUREMENT AND PAYMENT 
 

A. Unit Prices. 
 

1. Payment for headwalls and wingwalls is on a lump sum basis for each headwall and wingwall 
installed. 

 
2. Payment for culvert headwalls and wingwalls includes connection of lines and furnishing and 

installing frames, grates, rings, and covers. 
 
1.03 REFERENCE 
 

A. ASTM C 270 - Specification for Mortar for Unit Masonry. 
 
1.04 DEFINITIONS 
 
  NOT USED 

 
 
1.05 SUBMITTALS 
 

A. Not Used  
 
PART 2    P R O D U C T S 
 
2.01 MATERIALS 
 

A. Concrete:  Class A concrete with minimum compressive strength of 4000 psi conforming to 
requirements of Section 03300 – Cast-in-Place Concrete. 

 
B. Reinforcing Steel:  Conform to requirements of Section 03200 - Concrete Reinforcement. 

 
C. Mortar:  Conform to requirements of ASTM C 270, Type S using Portland cement. 

 
D. Use brick units made from clay or shale, conforming to requirements of ASTM C 32, Grade MS.  Units 

shall have the following physical properties: 
 

1. Compressive Strength:  2500 psi minimum for individual brick; 3000 psi average for 5 bricks. 
 

2. Water Absorption:  For the 5-hour boiling test, 20 percent maximum for individual brick; 17 
percent average for 5 bricks. 

 
3. Size:  2-1/4" by 7-5/8" by 3-5/8".  Permissible variation is not more than 1/8 inch in either 

transverse direction or more than 1/4 inch in length. 
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4. Test Procedure: ASTM C 67. 
 

5. Brick may be cored up to 25 percent. 
 

6. Firing and fired bond to meet compressive strength for brick class used. 
 

E. Miscellaneous metals:  Cast-iron frames, grates, rings, and covers conforming to requirements of 
Section 02084 - Frames Grates, Rings, and Covers. 

 
IPART 3    EXECUTION 
 
3.01 EXAMINATION 
 

A. Verify lines and grades are correct. 
 

B. Verify compacted subgrade will support loads imposed by inlets. 
 
3.02 INSTALLATION 
 

A. Construct inlets, headwalls, and wingwalls complete in place to the dimensions, lines and grades as 
shown on Drawings. 

 
B. Excavate in accordance with requirements of Section 02317 - Excavation and Backfill for Utilities and 

Section 02316 – Excavation and Backfill for Structures. 
 

C. The box section of inlet may be constructed of Class A concrete or of brick as indicated on details 
within the plans. 

 
D. Plaster brick inlets with 1/2-inch mortar on the inside.  The walls for brick inlets shall be a minimum of 8 

inches thick. 
 

E. Forms will be required for both the outside and inside faces of concrete inlet walls, however, if the 
nature of the material excavated for the inlet is such that it can be hand trimmed to a smooth vertical 
face, the outside forms may be omitted with approval of Engineer. 

 
F. Place reinforcing steel to conform to details shown on the Drawings.  Provide a positive means for 

holding steel cages in place during concrete placement.  Welding of reinforcing steel is not permitted 
unless noted on the Drawings.  The maximum variation in reinforcement position is plus or minus 10 
percent of wall thickness or plus or minus 1/2 inch whichever is less.  Regardless of variation, the 
minimum cover of concrete over reinforcement as shown on the Drawings shall be maintained. 

 
G. Chamfer exposed edges unless otherwise indicated on Drawings. 

 
3.03 FINISHES 
 

A. Cut off inlet leads neatly at the inside face of inlet wall.  Point up with mortar. 
 

B. When the box section of the inlet has been completed, shape the floor of the inlet with mortar to 
conform to the detailed Drawings. 

 
C. Finish concrete surfaces in accordance with requirements of Section 03300 – Cast-in-Place Concrete. 
 

3.04 INLET WATERTIGHTNESS 
 

A. Verify that inlets are free of leaks.  Repair leaks in an approved manner. 
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3.05 CONNECTIONS 
 

A. Connect inlet leads to the inlets. 
 
3.06 BACKFILL 
 

A. Backfill the area of excavation surrounding each completed inlet according to the requirements of 
Section 02317 - Excavation and Backfill for Utilities and Section 02316 – Excavation and Backfill for 
Structures. 

 
 

END OF SECTION 
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SECTION 02920 
TOPSOIL 

 
 
PART 1 GENERAL 
 

1.01 SECTION INCLUDES  
 

A. Storing and placing topsoil for finish grading and for seeding, sodding and planting. 
 
 
PART 2 PRODUCTS 
 

2.01 TOPSOIL 
 

A. Topsoil shall be fertile, friable, natural sandy loam surface soil obtained from excavation or 
borrow operations having the following characteristics: 

 
1. pH value of between 5.5 and 6.5.   
2. Liquid limit:  topsoil not exceed 50 . 
3. Plasticity index:  10 or less. 
4. Gradation:  maximum of 40 percent with a passing the #280 sieve. 

 
B. Topsoil shall be reasonably free of subsoil, clay lumps, weeds, non-soil materials and other 

litter or contamination.  Topsoil shall not contain roots, stumps, and stones larger than 2 
inches. 

 
C. Obtain topsoil from naturally well drained areas where topsoil occurs at a minimum depth of 4 

inches and has similar characteristics to that found at the placement site.  Do not obtain 
topsoil from areas infected with a growth of, or reproductive parts of nut grass or other noxious 
weeds. 

 
PART 3 EXECUTION 
 

3.01 TOPSOIL EXCAVATION 
 
A. Conform to excavation and stockpiling requirements of Section 02100 - Site Preparation. 

 
3.02 PLACEMENT 

 
A. For areas to be seeded or sodded, scarify or plow existing material to a minimum depth of 4 

inches, or as indicated on the Drawings.  Remove vegetable material and foreign inorganic 
material.  Place 4 inches of topsoil on the loosened material and roll lightly with an appropriate 
lawn roller to consolidate the topsoil. 

 
3.03 PROTECTION 

 
A. Protect topsoil from wind and water erosion until planting is completed. 

 
END OF SECTION 
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SECTION 03200 
CONCRETE REINFORCEMENT 

 
 
PART 1 GENERAL 
 
1.01 REFERENCES 
 

A. American Concrete Institute (ACI): 
 

1. 117-90 - Standard Specification for Tolerances for Concrete Construction and Materials. 
2. 318-92- Building Code Requirements for Reinforced Concrete. 
3. SP-66-88- ACI Detailing Manual. 

 
B. American Society for Testing and Materials (ASTM): 

 
1. A185 REV A-90- Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete 

Reinforcement. 
2. A370-92 - Standard Test Methods and Definitions for Mechanical Testing of Steel 

Products. 
3. A615 REV A-92- Standard Specification for Deformed and Plain Billet-Steel Bars for 

Concrete Reinforcement. 
4. A706 REV B-92 - Standard Specification For Low-Alloy Steel Deformed Bars for Concrete 

Reinforcement. 
 

C. American Welding Society (AWS): 
 

1. D1.4-92- Structural Welding Code Reinforcing Steel. 
 

D. Concrete Reinforcing Steel Institute (CRSI): 
 

1. Placing Reinforcing Bars. 
 
1.02 SUBMITTALS 
 

A. Shop Drawings: 
 

1. Conform to ACI SP-66 showing bending diagrams; assembly diagrams; location 
diagrams; splicing and laps of bars, shapes, and dimensions; and details for bar 
reinforcing, stirrup spacing, accessories, and openings. 

2. Coordinate bar splicing and placement with CONTRACTOR'S concrete placing schedule 
and joint locations. 

3. Unless otherwise approved by ENGINEER, each submittal shall include all reinforcement 
for individual structures they pertain to. 

 
B. Product Data: 

 
1. Dowel bar splicer system and reinforcing bar splicer laboratory reports and manufacturer's 

product data. 
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C. Mill Certifications: 
 

1. Submit for each lot of reinforcing bars used per ASTM A615 and A706. 
 
1.03 DELIVERY, STORAGE, AND HANDLING 
 

A. Store reinforcing steel on supports above ground; cover and keep clean. 
 
PART 2 PRODUCTS 
 
2.01 MATERIALS 
 

A. Steel Reinforcing Bars: 
 

1. Deformed bars conforming to ASTM A615, Grade 60. 
 

B. Smooth Dowels:  Plain bars conforming to ASTM A615, Grade 60. 
 

C. Welded Wire Fabric (WWF):  ASTM A185. 
 

1. Unless other size noted, whenever welded wire fabric is called for, it shall be 6 x 6 - W2.9 
x W2.9. 

2. Provide welded wire fabric heavier than W2.9 in flat sheets. 
 

D. Reinforcing Supports: 
 

1. Exterior exposed surfaces, surfaces in contact with earth or liquid, and interior exposed 
surfaces in humid areas shall have all plastic or stainless steel supports. 

2. Interior exposed surfaces in dry areas shall have all plastic, stainless steel, or plastic 
tipped steel supports. 

 
E. Reinforcing Tension Bar Splicers: 

 
1. Manufacturers: 

 
a. Cadweld or Lenton rebar splicers by Erico Products, Inc. 
b. Dayton Barsplice, Inc. 
c. Or equal. 

 
2. Develop minimum 125% of yield capacity of bars spliced in tension when tested as 

assembly in accordance with ASTM A370 and A615. 
 

F. Dowel Bar Splicer Systems: 
 

1. Manufacturers: 
 

a. DB-SAE splicer system by Richmond Screw Anchor Company, Inc. 
b. C2D rebar flange coupler by Williams Form Engineering Corporation. 
c. Lenton Form Saver by Erico Products, Inc. 
d. Or equal. 
 

2. Develop minimum 125% yield capacity of dowels when tested as assembly in accordance 
with ASTM A370 and A615. 
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G. Lap Splice Connection Systems: 

 
1. Manufacturers: 

 
a. Systems Intersect by Dayton Superior. 
b. Stabox by Rebar Coupler Box, Inc. 
c. Or equal. 

 
2. Prefabricated plastic or metal boxes containing prefabricated, rebendable quality 

anchorage and lap splice reinforcement conforming to ACI 318 and ASTM 615 or A706. 
 
2.02 FABRICATION 
 

A. Fabricate to schedules and details on Drawings and in accordance with ACI 318. 
 
 
PART 3 EXECUTION 
 
3.01 PLACEMENT 
 

A. Placement of reinforcing steel shall be approved by ENGINEER before covered with concrete. 
 

B. Correct displacement of reinforcement prior to and during concrete pouring operations. Maintain 
clear cover as noted on Drawings. Tolerances shall be in accordance with ACI 117 and ACI 
318, unless noted otherwise. 

 
C. Support reinforcing steel in accordance with CRSI "Placing Reinforcing Bars" with maximum 

spacing of 4ft-0 in. 
 

D. Tie reinforcing steel at intersections in accordance with CRSI "Placing Reinforcing Bars." 
 

1. Maximum Tie Spacing for Footings, Walls, and Columns:  Every third intersection or 3 ft-0 
in. 

2. Maximum Spacing for Slabs and Other Work:  Every fourth intersection or 3 ft-0 in. 
3. Tie each dowel in-place. 

 
E. Locate reinforcing to avoid interference with items drilled in later, such as concrete anchors. 

 
F. Reinforcement shall be continuous through construction joints. 

 
G. Reinforcement may be spliced at construction joints provided that the entire lap is placed within 

only 1 pour. 
 

H. Extend welded wire fabric to within 2 in. of edges of slab or section. Lap sheets at least 12 in. or 
2-wire spaces, whichever is greater, at ends and edges and wire together. Stagger end laps. 

 
I.  Unless shown otherwise on Drawings, place welded wire fabric between upper third point and 

mid-point of slab. Welded wire fabric placement on subgrade and pulling up during concrete 
placement not allowed. 
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J. Use concrete brick for supporting bottom mat reinforcing on grade. Use bolsters or chairs 
supported on concrete brick or tied to bottom mat for supporting upper reinforcing mat on grade. 
Use bolsters or chairs for supporting reinforcing on mud slabs, metal deck, and forming. 

K. Dowel bar splicer systems may be substituted for dowels at CONTRACTOR'S option when 
approved by ENGINEER. 

 
L. Reinforcing bar splicers may be substituted for lapped splices at CONTRACTOR'S option when 

approved by ENGINEER. Stagger splices. 
 

M. Lap splice connection systems may be substituted for dowels at CONTRACTOR option when 
approved by ENGINEER. 

 
1. Use limited to non-stressed, redundant structurally non-critical areas, at wall-to-wall 

and/or wall-to-slab construction joints. 
2. Use limited to size Nos. 3, 4, and 5 reinforcement bars. 
3. Reinforcement must be bent about preferred weak axis. 
4. Reinforcement shall be field straightened in accordance with manufacturer's written 

recommendations at temperature above 32°F. 
5. Reinforcement may be rebent only once. 
6. Key size and lap length shall be as detailed. 

 
N. Do not field bend bars, including bars partially embedded in concrete unless indicated. 

 
O. Do not place bars having kinks and bends other than shown on approved Shop Drawings. 

 
P. Reinforcement shall be clean and free from loose mill scale, dirt, grease, oil, form release agent, 

dried concrete or any material reducing bond with concrete. 
 

END OF SECTION 
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SECTION 03300A 
CAST-IN-PLACE CONCRETE 

 
 
PART 1 GENERAL 
 
1.01 REFERENCES 
 

A. American Concrete Institute (ACI): 
 

1. SP-66-88- ACI Detailing Manual. 
2. 117-90 - Standard Specification for Tolerances for Concrete Construction and Materials. 
3. 304R-89- Guide for Measuring, Mixing, Transporting, and Placing Concrete. 
4. 305R-91- Hot Weather Concreting. 
5. 306R-88- Cold Weather Concreting. 
6. 308-92 - Standard Plastic for Curing Concrete. 
7. 318-92- Building Code Requirements for Reinforced Concrete. 
8. 347R-89 - Formwork for Concrete. 

 
B. American Society for Testing and Materials (ASTM): 

 
1. A185 REV A-90 - Standard Specification for Steel Welded Wire Fabric, Plain, for 

Concrete Reinforcement. 
2. A615 REV A-92 - Standard Specification for Deformed and Plain Billet-Steel Bars for 

Concrete Reinforcement. 
3. C31-91 - Standard Practice for Making and Curing Concrete Test Specimens in the Field. 
4. C33-92 - Standard Specification for Concrete Aggregates. 
5. C39-86 - Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens. 
6. C94-92 - Standard Specification for Ready-Mixed Concrete. 
7. C143 REV A-90 - Standard Test Method for Slump of Hydraulic Cement Concrete. 
8. C150-92 - Standard Specification for Portland Cement. 
9. C231 REV B-91 - Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Pressure Method. 
10. C260-86 - Standard Specification for Air-Entraining Admixtures for Concrete. 
11. C309-91 - Standard Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete. 
12. C494-92 - Standard Specification for Chemical Admixtures for Concrete. 
13. D1751-83 - Standard Specification for Preformed Expansion Joint Filler for Concrete 

Paving and Structural Construction (Non-extruding and Resilient Bituminous Types). 
14. D1752-84 - Standard Specification for Preformed Sponge Rubber and Cork Expansion 

Joint Fillers for Concrete Paving and Structural Construction. 
 

C. Concrete Reinforcing Steel Institute (CRSI): 
 

1. Placing Reinforcing Bars. 
 

D. Federal Specifications (FS): 
 

1. UU-B-790A - Building Paper, Vegetable Fiber (Kraft, Waterproofed, Water Repellent, and 
Fire Resistant). 
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1.02 SUBMITTALS 
 

A. Shop Drawings: 
 

1. Reinforcing steel drawings conforming to ACI SP-66 showing bending diagrams, 
assembly diagrams, location diagrams, splicing and laps of bars, shapes, dimensions, 
and details for bar reinforcing and stirrup spacing, accessories, and openings. 

2. Construction Joints: Sequence of placing concrete and location and details of joints, 
openings, and embedded items not shown on Drawings. Submit at time of reinforcing 
submittals. 

 
B. Product Data: 

 
1. Waterstop sample and manufacturer's literature. 
2. Miscellaneous materials manufacturer's literature. 

 
C. Test Results: 

 
1. Provide with each load of concrete delivered, duplicate delivery tickets one for 

CONTRACTOR and one for ENGINEER with following information. 
 

a. Date and serial number of ticket. 
b. Name of ready mixed concrete plant, operator, and job location. 
c. Type of cement, admixtures, if any, and brand name. 
d. Cement content, in bags/cu yd of concrete, and mix design. 
e. Truck number, time loaded, and name of dispatcher. 
f. Amount of concrete in load, in cu yds, delivered. 
g. Maximum size aggregate. 
h. Gal of water added at job, if any, and slump of concrete after water was added. 
i. Temperature of concrete at delivery. 
j. Number of revolutions of mixer. 

 
D. Miscellaneous Submittals: 

 
1. Statement by ready mix supplier giving source and material certificates, and proportions 

by weight of cement, fine and coarse aggregates, and admixtures. 
 

E. Submit in accordance with Section 01300. 
 
1.03 QUALITY ASSURANCE 
 

A. Testing: 
 

1. Sampling and testing will be performed by independent testing laboratory in accordance 
with Section 01410. 

2. Perform slump tests (ASTM C143), air-entrainment tests (ASTM C231), and compressive 
strength tests (ASTM C31 and C39) daily for each class of concrete poured. 

 
B. Tolerances: 

 
1. Conform to requirements of ACI 117. 
2. Concrete shall be within 3/16-in. of 10-ft straightedge in all directions except where slabs 

are dished for drains.  Deviations from elevation indicated shall not exceed 3/4-in. 
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1.04 PROJECT SITE CONDITIONS 
 

A. Hot Weather: 
 

1. Comply with ACI 305R. 
2. Concrete temperature shall not exceed 95°F. 
3. At air temperatures of 80°F or above, keep concrete as cool as possible during placement 

and curing.  Cool forms by water wash. 
4. When concrete temperatures exceed 80°F, water reducing, set retarding admixtures shall 

be used in accordance with manufacturer's recommendations. 
 

B. Cold Weather: 
 

1. Comply with ACI 306R. 
2. Temperature of reinforcement, forms, fillers, and other materials in contact with concrete 

at time of placement shall not be less than 35°F. Preheat if temperature is below 35°F. 
3. Maintain air and forms in contact with concrete sections having minimum dimension less 

than 12 in. at temperature above 50°F for at least first 3 days and at temperature above 
32°F for remainder of specified curing period. 

4. Maintain air and forms in contact with concrete in more massive sections at temperature 
above 40°F for at least first 3 days and at temperature above 32°F for remainder of 
specified curing period. 

 
PART 2 PRODUCT 
 
2.01 MATERIALS 
 

A. Portland Cement: 
 

1. ASTM C150, Type I or II.  Except tricalcium aluminate (C3A) content of Type I shall not 
exceed 12%. 

2. When aggregates determined to be deleteriously reactive, as defined by Appendix XI of 
ASTM C33, alkali content of cement defined by Table 1A of ASTM C150 shall not exceed 
0.60%. 

 
B. Aggregates: 

 
1. ASTM C33, free of foreign materials. 
2. Fine Aggregate: Natural sand. 
3. Coarse Aggregate: Crushed stone, crushed gravel or gravel. Size 67 (3/4 in. maximum). 
4. Potential reactivity of aggregates shall be determined in accordance with Appendix XI of 

ASTM C33. 
 

C. Admixtures for Concrete: 
 

1. Air-Entraining: ASTM C260. 
2. Chemical Admixtures: Optional, ASTM C494. 

 
a. Water Reducing: Type A. 
b. Retarding: Type B. 
c. Water Reducing and Retarding: Type D. 
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D. Water:  Potable. 
 

E. Steel Reinforcing Bars: 
 

1. Deformed bars conforming to ASTM A615, grade 60. 
 

F.  Welded Wire Fabric:  ASTM A185. 
 

1. Unless other size noted, wherever welded wire fabric is called for it shall be 6 x 6-W2.9 x 
W2.9. 

2. Provide welded wire fabric, heavier than W2.9 in flat sheets. 
 

G. Premolded Joint Filler:  Cork type, ASTM D1752 or bituminous type, ASTM D1751. 
 

H. Waterstops: 
 

1. Virgin PVC meeting requirements of CRD C572. 
2. 6 in. wide by 3/8 in. thick at center, flat corrugated, unless otherwise noted. 
3. Provide prefabricated tees, crosses, and other configurations as required. Splice in 

accordance with manufacturer's written instructions. 
 

I. Membrane Forming Curing Compound: 
 

1. Manufacturers: 
 

a. Cure and Seal J-20 by Dayton Superior. 
b. Dress and Seal 18 by L&M Construction Materials, Inc. 
c. Kure-N-Seal by Sonneborn Building Products, Inc. 
d. Floor Treet by Forrer Chemical Company. 
e. Master Seal by Master Builders. 
f. Euco Floor Coat by Euclid Chemical Company. 
g. Cure & Seal by Symons. 
h. Or equal. 

 
2. ASTM C309 and compatible with scheduled finishes and coatings. 

 
J. Floor Sealer: 

 
1. Manufacturers. 

 
a. Sika-Gard Cure/Hard, by Sika Corporation. 
b. Kure-N-Seal by Sonneborn. 
c. Cure & Seal by Symons. 
d. Dress and Seal 18 by L&M Construction Materials, Inc. 
e. Tuf-Seal J-35 by Dayton Superior. 
f. Or equal. 
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K. Finishing Grout: 
 

1. Manufacturers: 
 

a. Thoroseal with Acryl 60, by Thoro. 
b. Concrete Finisher with AKKRO-7T, by Tamms Industries Company. 
c. Or equal. 

 
L. Vapor Barrier:  Polyethylene film minimum 6 mils thick or coated reinforced kraft paper 

conforming to Fed. Spec. UU-B-790A, Type 1, Grade A, Style 4. 
 

M. Epoxy Bonding Compound:  Joining new to existing concrete. 
 

1. Manufacturers: 
 

a. Sikadur Hi-Mod by Sika Corporation. 
b. Epoxtite 2362 by A.C. Horn. 
c. Euco Epoxy 452mv or 620 by Euclid Chemical Company. 
d. Fresh Concrete Bonder R649 by Rescon. 
e. Or equal. 

 
N. Non-Epoxy Bonding Compound:  Joining new to existing concrete where bonding compound 

cannot be placed immediately prior to pouring of new concrete. 
 

1. Manufacturers: 
 

a. Weld-Crete, by Larsen Products Corporation. 
b. Everbond by L&M Construction Materials, Inc. 
c. Or equal. 

 
O. Preformed Control Joint Strips: 

 
1. Manufacturers: 

 
a. Kold-Seal Zip-Per Strip, by Kold-Seal Vinylex Corporation. 
b. Stresslock, by H. Compton Company. 
c. Quick Strip, by Schlegel Corporation. 
d. or equal. 

 
2. Plastic joint former with locking tabs. 
3. Depth shall be 1/4 of slab thickness. 

 
2.02 CONCRETE MIX DESIGN 
 

A. Concrete Mix: Measure and combine cement, aggregates, water, and admixtures in accordance 
with ASTM C94. 

 
1. Class A: 

 
a. Minimum Cement Content: 6 bags/cu yd. 
b. Minimum 28-Day Strength: 4,000 psi. 
c. Air Content:  6%, ±1%. 
d. Maximum Slump:  4 in. 
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2. Class B: 
 

a. Minimum Cement Content: 4-3/4 bags/cu yd. 
b. Minimum 28-Day Strength: 3,000 psi. 
c. Air Content: 6%, ±1%. 
d. Maximum Slump: 4 in. 

 
B. Concrete Usage: 

 
1. Class A: Locations except where Class B specified. 
2. Class B: Interior equipment bases, fence post piers, concrete or grout fillets in tanks, 

interior slabs reinforced with WWF, and where specifically stated. 
 
2.03 MIXING AND DELIVERY 
 

A. Furnish and deliver concrete in conformance with ASTM C94. 
 

B. Deliver and complete discharge within 1-1/2 hrs of commencing mixing or before 300 
revolutions of drum or blades, whichever comes first. Includes revolutions required by transit mix 
trucks. Limitations may be waived by ENGINEER if concrete is of such slump after 1-1/2 hrs or 
300-revolution limit, it can be placed without addition of water. 

 
C. Do not add water on job unless authorized by ENGINEER.  If water is added, additional mixing 

of 30 drum revolutions is required. 
 
PART 3 EXECUTION 
 
3.01 SUBGRADE PREPARATION 
 

A. Subgrade and Bedding:  Compacted and free of frost.  If placement allowed at temperatures 
below freezing, provide temporary heat and protection as required to remove frost. 

 
B. Provide mud slabs where necessary and when required by ENGINEER to obtain dry and stable 

working platform for placement of slabs on grade. 
 

C. Provide vapor barrier where noted on Drawings and overlap joints minimum of 6 in. 
 
D. Where vapor barrier is not noted, at CONTRACTOR'S option, provide vapor barrier or soak 

subgrade evening before placement and sprinkle ahead of placement of concrete. 
 

E. Remove standing water, ice, mud, and foreign matter before concrete is deposited. 
 
3.02 FORMS 
 

A. Workmanship:  Formwork shall prevent leakage of mortar. Removal of wall ties shall leave holes 
clean cut and without appreciable spalling at face of concrete. Conform to requirements of ACI 
347R. 
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B. Materials: 
 

1. Unless specified otherwise, type of forms used is CONTRACTOR'S option. 
CONTRACTOR may use metal, plywood, presswood form liners or plastic surfaced 
plywood. 

2. Use approved commercially manufactured devices for form ties.  Arrange ties so when 
forms are removed, no metal will be within 1 in. of formed face of concrete. 

 
C. Do not disturb forms until concrete adequately cured. 
 
D. Form system design shall be CONTRACTOR'S responsibility. 
 

3.03 JOINTS 
 

A. Joints not shown on Drawings shall be subject to ENGINEER'S approval. 
 

B. Clean and prime in accordance with manufacturer's instructions before applying sealant. 
 

C. Control joints in slabs on grade shall consist of plastic strips set flush with finished surface or ¼ 
in. wide joints cut with diamond saw within 12 hrs after pouring. 

 
1. Sawed control joint shall be 1/4 depth of slab, unless shown otherwise. 
2. Fill sawed control joints with epoxy joint filler. 
3. Cut alternating reinforcing bars on wires crossing joint. 

 
D. Provide waterstop in construction joints where noted.  Secure in-place. Place wire tie holes, if 

used, within 1 in. of edge. Vibrate concrete on both sides to ensure intimate contact between 
waterstop and concrete. 

 
3.04 REINFORCEMENT PLACEMENT 
 

A. Correct displacement of reinforcement prior to and during concrete pouring operations.  
Maintain clear cover as noted on Drawings.  Tolerances shall be in accordance with ACI 318, 
unless noted otherwise. 

 
B. Locate reinforcing to avoid interference with items drilled in later, such as concrete anchors. 

 
C. Reinforcing steel shall be approved by ENGINEER before being covered with concrete. 

 
D. Extend wire fabric to within 2 in. of edges of slab or section.  Lap sheets at least 12 in. or 2 wire 

spaces, whichever greater, at ends and edges and wire together.  Stagger end laps. 
 

E. Do not field bend bars including bars partially embedded in concrete unless indicated or 
approved by ENGINEER. 

 
F. Welding of reinforcing bars permitted only where indicated or as otherwise approved by 

ENGINEER. 
 
3.05 CONCRETE PLACEMENT 
 

A. Except as modified herein, ACI 304 – Chapter V, shall constitute requirements of this 
Specification. 
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B. Support reinforcing steel in accordance with CRSI "Placing Reinforcing Bars," with maximum 
spacing of 4 ft-0 in. 

 
C. Tie reinforcing steel at intersections in accordance with CRSI "Placing Reinforcing Bars." 

Maximum spacing for footings, walls, and columns every third intersection or 3 ft-0 in. Maximum 
spacing for slabs and other Work every fourth intersection or 3ft-0in. Dowels shall be tied in-
place. 

 
D. Avoid damage to waterstop and reinforcing, and ensure accurate positioning after concrete 

placed. 
 

E. Do not spread concrete with vibrators. 
 

F. When placing of concrete is temporarily halted or delayed, provide construction joints as shown 
on Drawings or specified herein. 

 
G. Place concrete with aid of internal mechanical vibrator equipment capable of 7,000 

impulses/min.  Transmit vibration directly to concrete.  Duration of vibration at any location shall 
be necessary to produce thorough consolidation and to cause maximum amount of air bubbles 
to migrate to top of pour. 

 
H. Set embedded items such as bolts, anchors, and piping in concrete as required by manufacturer 

of equipment used.  Verify location with equipment manufacturers. 
 

I.  Place items constructed of dissimilar metals to avoid physical contact with reinforcing.  Secure 
item and reinforcing to ensure they will not shift and come into contact during pouring.  Contact 
between reinforcing and other metal, other than bare, coated or plated carbon steel not 
permitted, unless approved by ENGINEER. 

 
3.06 SLAB FINISHES 
 

A. Interior slabs shall receive 3 trowelings.  Exterior slabs and walks shall receive 1 troweling and 
broom finish. 

 
1. Perform initial troweling by power or hand with trowel blade kept as flat as possible 

against concrete surface to prevent washboard or chatter effect. 
2. Perform second troweling by power if 3 trowelings specified; by hand if 2 trowelings 

specified. 
3. Perform third troweling by hand and continue until concrete consolidated to uniform, 

smooth, dense surface free of trowel marks and irregularities. 
4. Allow sufficient time between successive trowelings to allow concrete to become harder.  

Perform each successive troweling with trowels progressively smaller and tipped more to 
increase compaction of concrete surface. 

 
B. Broom Finished:  Broom at right angles to direction of traffic to give nonskid finish.  Use fine, soft 

bristled broom for stoops, ramps, and walks. 
 

C. Floor Sealer:  Apply in accordance with manufacturer's written instructions, one coat when 
surface is hard enough to sustain foot traffic on same day as pour and second coat after Work 
completed and building ready for occupancy. 
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3.07 FINISHING FORMED CONCRETE 
 

A. Ordinary Finish:  Finish resulting directly from formwork for surfaces which will be hidden from 
view by earth, submergence in water or sewage or subsequent construction. 

 
1. Patch honeycombing, stone pockets, form ties, spalls, and other irregularities. 
2. Where joint marks or fins on submerged surfaces exceed 1/4-in., grind smooth. 

 
B. Smooth Finish: Interior concrete surfaces permanently exposed to view and concrete surfaces 

scheduled to be painted. 
 

1. Patch honeycombing, stone pockets, form ties, spalls, and other irregularities. 
2. Grind joint marks and fins smooth with adjacent wall surface. Remove oil stains and rinse 

surface. 
3. After grinding and cleaning, dampen concrete and paint entire surface with cement grout.  

Work cement grout into surface with cork or other suitable float.  When grout has set to 
where it will not be pulled out of holes or depressions, brush off with dry burlap or carpet 
flat. 

4. Prepare surfaces to be painted in accordance with Section 09900 and paint 
manufacturer's requirements. 

 
C. Rubbed Finish:  Exterior concrete surfaces permanently exposed to view extending 6 in. below 

grade and where indicated on Drawings. 
 

1. Patch honeycombing, stone pockets, form ties, spalls, and other irregularities. 
2. Grind joint marks and fins smooth with flat wall surface.  Remove oil stains and rinse 

surface. 
3. Apply heavy coat of finishing grout.  After first coat has set, apply finish coat.  When finish 

coat has set, float to uniform texture. 
4. Follow manufacturer's written instructions for finishing concrete. 
5. Finish Color:  Gray. 

 
3.08 PROTECTION AND CURING 
 

A. Protect concrete from frost and rapid drying, and keep moist for minimum curing period of 7 
days after placing in accordance with ACI 308. 

 
B. Wet cure or apply curing compound.  Do not use curing compound where other coating or 

topping will be applied. 
 

C. Formed surfaces may be cured by leaving forms in-place.  Spray surface of forms left in-place 
during curing period as frequently as drying conditions may require to keep concrete surfaces 
moist.  For vertical surfaces, apply water to run down on inside of forms, if necessary to keep 
concrete wet. 

 
D. Protect from damaging mechanical disturbances, particularly load stresses, heavy shock, and 

excessive vibration. 
 
E. Protect finished concrete surfaces from damage caused by construction equipment, materials or 

methods, and rain or running water. 
 
F. Do not load self-supporting structures as to overstress concrete. 
 

 
END OF SECTION 
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