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SECTION 02200 
 

EARTHWORK 
 
 

PART 1 GENERAL 
 
1.01 DESCRIPTION 
 

A. Work under this Section includes providing all labor, material, and equipment to complete 
the earthwork required by the Contract Documents. 
1. The earthwork consists of but is not limited to: 

a. Structure excavation 
b. Trenching 
c. Providing borrow and off site fill materials 
d. Backfilling 
e. Compaction of materials. 

 
1.02 RELATED WORK 
 

A. Documents affecting the work of this Section include, but are not necessarily limited to, 
General Conditions, Supplementary Conditions, and Sections in Division 1 of these 
Specifications. 
1. Section 01300 Submittals 
2. Section 02140 Site Drainage and Dewatering 
3. Section 02150 Directional Drilling 
4. Section 02160 Support of Excavation 
5. Section 02210 Site Grading 
6. Section 02227 Rock Removal 
7. Section 02513 Asphaltic Concrete Pavement 
8. Section 02611 Ductile Iron Pipe and Fittings 
9. Section 02616 HDPE Drainage Pipe 
11. Section 02731 Plastic Pipe and Fittings 
12. Section 02740 Septic System 

   
1.03 QUALITY ASSURANCE 

 
A. Use adequate numbers of skilled workmen who are thoroughly trained and experienced in 

the necessary crafts and who are completely familiar with the specified requirements and 
the methods needed for proper performance of the work of this Section. 
1. Use equipment adequate in size, capacity and numbers to accomplish the work of 

this Section in a timely manner. 
2. Comply with requirements of governmental agencies having jurisdiction.

 
1.04 SUBMITTALS 
 

A. Comply with pertinent provisions of Section 01300. 
 
B. Testing and Samples: 

1. Test reports on backfill materials, moisture density tests, in place density tests 
(ASTM D1557 and D6938). 
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2. Representative backfill and bedding samples and gradation tests (ASTM D6913).
3. Tests shall be in conformance with paragraph 3.11; compaction requirements and

testing as specified herein. 
 
1.05 REFERENCE STANDARDS 
 

A. The Contractor shall comply with the provisions of the following agencies as they apply to 
this project and as referenced: 
1. Associated General Contr Manual of Accident 

Prevention in Construction.  
2. Occupational Safety and Health Administration (OSHA), United States 

Department of Labor Requirements. 
3. American National Standards Institute (ANSI Safety Requirements for 

Construction and Demolition.  
 

B. The following American Society for Testing and Materials (ASTM) standards form a part 
of this specification as referenced: 
1. ASTM C33 Standard Specification for Concrete Aggregates 
2. ASTM D422 Particle-Size Analysis of Soils 
3. ASTM D1557 Standard Test Methods for Laboratory Compaction 

Characteristics of Soil Using Modified Effort 
4. ASTM D6913 Standard Test Methods for Particle-Size Distribution (Gradation) 

of Soils Using Sieve Analysis 
5. ASTM D6938 Standard Test Methods for In-Place Density and Water Content of 

Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth)  
 

C. The following Massachusetts Department of Transportation (MassDOT) Standard 
Specifications for a part of the specification as referenced: 

 1. Section M1 Soils and Borrow Materials 
 2. Section M2 Aggregates and Related Materials 
 

1.06 UTILITY COORDINATION 
 

A. Utility agencies shall be contacted and advised of proposed work prior to the start of 
excavation by the Contractor. 

 
B. The Contractor shall obtain information from the proper sources and authorities concerning 

locations of all utilities within the scope of this work. 
 
C. If and when encountered, utilities shall be supported and protected, and the Engineer shall 

be notified.  Ample time shall be allowed for entrance and taking such measures as may be 
required for the continuance of such services by the utility owners. 

 
D. Rules and regulations governing the respective utilities shall be observed. Utilities shall 

not be removed or relocated except as indicated or directed. 
 

1.07 PROJECT/SITE CONDITIONS 
 

A. The Contractor acknowledges that they are satisfied as to the nature and location of the 
work.  In general: 
1. Local conditions, particularly those bearing upon: 
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a. Transportation, disposal, and handling and storage of materials,
b. Availability of labor, 
c. Availability of water and electric power, 
d. Access to locus. 

2. The character of equipment and facilities needed prior to and during the execution 
of the work, and all other matters which can in any way effect the work or the cost 
thereof under this contract. 

 
B. Any existing property boundary markers, control points and datum elevation markers or 

bench marks shall be preserved, and all such established survey points which are displaced 
or destroyed by the Contractor shall be replaced by a registered Engineer or Land Surveyor 
with all expenses for such replacement paid by the Contractor. 

 
C. Extreme care shall be exercised to prevent damage to existing trees, shrubs, facilities, 

construction, utilities, fences, and private property that are to remain.  Any damage to these 
items as a result of work performed by the Contractor shall be repaired by the Contractor 
at their own expense. 

 
D. Any failure by the Contractor to acquaint himself with all available information concerning 

these conditions will not relieve him from the responsibility for estimating properly the 
difficulty or cost of successfully performing the work. 

 
E. Finished subgrade shall not be disturbed and shall be maintained by the Contractor in good 

condition until the finished surfaces shall be installed without prior observation from the 
Engineer. 

 
F. The Contractor shall prevent catch basins, drainage pipes and other structures associated 

with a stormwater management system from receiving silt and sediment from the project 
site.  The Contractor shall be responsible for cleaning all structures that have received silt 
and sediment at no expense to the Owner.  

 
 
PART 2 PRODUCTS 
 
2.01 ORDINARY FILL 
 

A. Ordinary fill shall be used for general raise-in-grade fill in proposed landscaping areas.  It 
shall consist of inorganic soil from on-site cut areas with a maximum particle size of 8 
inches and less than 60 percent passing the No. 200 sieve.  The material shall be free from 
ice, snow, roots, surface coatings, sod, loam, clay, rubbish, and other deleterious matter.  It 
is anticipated that typical material excavated on site will be able to be used as ordinary fill, 
subject to sieve analysis and final approval by the Engineer.   
 

2.02  GRANULAR FILL 
 

A. Granular fill shall be used for general raise-in-grade fill below proposed building areas and 
in pavement areas below the base course.  It shall consist of inorganic soil and shall be free 
from ice, snow, roots, surface coatings, sod, loam, clay, rubbish, and other deleterious 
matter.  It is anticipated that typical material excavated on site will be able to be used as 
granular fill, subject to sieve analysis and final approval by the Engineer.   
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1. On-Site granular fill shall be non-plastic as determined by Atterberg Limit tests 
(ASTM D4318) and shall be well-graded. 

2. Granular fill shall meet the following gradation requirements: 
 

Sieve Size  Percent Passing by Weight 
4-inch    100 
No. 4    30-95 
No. 40      15-75 
No. 200      0-10 

  
2.03 COMPACTED STRUCTURAL FILL/BASE COURSE 
 

A. Compacted structural fill shall be used in dry areas as the base course layer directly beneath 
the floor slab, asphalt binder course in pavement areas, as the base course layer directly 
below Portland cement concrete pavement, and as needed between floor slabs and concrete 
encased piping as shown on the Drawings.  Refer to the Geotechnical Engineering Report 
in Appendix A for additional information. 

 
B. On-site materials are generally not suitable for use as structural fill.  Structural fill shall be 

obtained from an approved off-site source. 
 
C. Structural fill shall conform to the material and gradation requirements for one of the 

following MassDOT materials in Standard Specifications for Highways and Bridges, latest 
edition: Dense Graded Crushed Stone (Item M2.01.7), or Processed Gravel for Subbase 
(Item M1.03.1) 
1. Base course processed gravel for subbase shall meet the following gradation 

requirements: 
    
   Processed Gravel for Subbase (Item M1.03.1) 
 

Sieve Size  Percent Passing by Weight 
3 inch    100 
1½-inch   70-100 
3/4-inch   50-85 
No. 4    30-60 

  No. 200    0-10 
 

Dense Graded Crushed Stone (Item M2.01.7) 
 

Sieve Size  Percent Passing by Weight 
2 inch    100 
1 1/2 inch   70-100 
3/4 inch    50-85 
No. 4    30-55 
No. 50    8-24 

  No. 200    3-10 
 
2.04 3/4-INCH CRUSHED STONE 
  

A. Crushed stone shall be used directly beneath any and all footings (with or without mud 
mats) as the base course material and beneath mats or structure bases in lieu of structural 
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fill in any area that is typically below the groundwater elevation where dewatering is 
necessary during construction to install a structure, and as specified on the Drawings.  

 
B. It shall consist of hard, durable processed 3/4-inch crushed stone that meets the 

requirements for MassDOT, Item M2.01.4, Crushed Stone reproduced from the 
Massachusetts Standard Specifications for Highways and Bridges, latest edition.
1. Crushed stone shall meet the following gradation requirements: 

 
Sieve Size  Percent Passing by Weight 
1-inch    100 
3/4-inch   90-100 
1/2-inch   10-50 
3/8-inch   0-20 
No. 4    0-5 

 
2.05 BEDDING MATERIAL (For Piping and Conduits) 
 

A. Gravel Bedding: 
1. Where shown on the Drawings or required by the Engineer gravel bedding shall 

be placed in pipe trenches. 
2. Except where directed otherwise by the Engineer, material for compacted gravel 

bedding shall be obtained from an off-site source and shall be crushed quarry rock 
or crushed gravel, free of organic and decomposable substances, and shall be well 
graded within the following limits: 

 
Sieve Size  Percent Passing by Weight 
1-inch     100 
3/4-inch   90-100 
3/8-inch   20-55 
No. 4    0-10 
No. 8     0-5 

 
B. Sand Bedding: 

1. Where shown on the Drawings or required by the Engineer, sand bedding material 
shall be placed as bedding in trenches where PVC pipe and conduit are laid and 
for the first 12 inches of backfill over all pipe or as indicated on the Drawings. 

2. Sand bedding shall consist of clean, inert, hard, durable grains of rock free from 
loam or clay, surface coatings and deleterious materials primarily of particles with 
100 percent passing the one inch sieve and shall be well graded within the 
following limits: 

 
Sieve Size  Percent Passing by Weight 
1/2-inch   90-100 
1/4-inch   25-60 
No. 40     5-25 
No. 200     0-5 

 
  



 EARTHWORK 6193
 02200-6 

 

2.06 3/4-INCH DOUBLE WASHED CRUSHED STONE (for Septic) 
 

A. Material used to bed and cover all underdrains and elsewhere as directed by the Engineer 
shall be 3/4 inch gravel or crushed stone with no less than 85 percent passing the 3/8-inch 
screen and 100 percent retained on the No. 35 screen. 

 
Sieve Size  Percent Passing by Weight 
1-inch     100 
3/4-inch   90-100 
1/2-inch   10-50 
3/8-inch   0-20 
No. 4    0-5 

 
2.07 1 1/2-INCH DOUBLE WASHED CRUSHED STONE (for Leaching Basin) 
 

A. Where shown on the Drawings or ordered by the Engineer, 1 ½-inch crushed stone shall 
consist of one of the following materials: 
1. Durable crushed rock consisting of the angular fragments obtained by breaking 

and crushing solid or shattered natural rock and free from a determental quantity 
(greater than 15 percent total weight) of thin, flat, elongated (average width greater 
than four times average thickness) or other objectionable pieces.  

2. Durable crushed stone obtained by artificial crushing of gravel boulders or 
fieldstone with a minimum diameter before crushing of eight inches.  

3. 1 ½-inch crushed stone shall have the following gradation:  
 

Sieve Size  Percent Passing by Weight 
2-inch     100 
1 1/2-inch   95-100 
1-inch    35-70 
3/4-inch   0-25 

 
2.08 DENSE GRADED CRUSHED STONE AND PROCESSED GRAVEL SUBBASE (Gravel 

Roadways) 
 

A. Dense graded crushed stone and process gravel subbase shall consist of crusher-run coarse 
aggregates of crushed stone or gravel and fine aggregates of natural sand or stone 
screenings uniformly premixed. 
1. Coarse aggregate shall consist of hard, durable particles of fragments of stone.  The 

percentage of wear by the Los Angeles test shall not be more than 45. 
2. Fine aggregate shall consist of natural or crushed sand. 

 
B. Dense graded crushed stone material shall meet the requirements for MassDOT, latest 

edition, Item M2.01.7, as specified in this Section in Paragraph 2.03.  The composite 
material shall be free from clay, loam or plastic material. 

 
C. The processed gravel subbase material used below the dense graded crushed stone shall 

comply with MassDOT, latest edition, Item M1.03.1, as specified in this Section in 
Paragraph 2.03.  The composite material shall be free from clay, loam or plastic material.
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2.09 CONCRETE SAND (SAND BED) 
  

A. Concrete sand shall be clean granular sand, free from organic matter and deleterious 
material.  Sand shall not contain any material larger than 2 inches.   
 

B. The composite material shall be free from clay, loam or plastic material and shall have the 
following gradation: 

 
Sieve Size  Percent Passing by Weight 
2-inch    100   
No. 4    100 
No. 50    10-100 

    No. 100    0-20 
    No. 200    0-5  
 
2.10 3-INCH RIP RAP 
 

A. Where shown on the Drawings or ordered by the Engineer riprap shall be modified rockfill 
in accordance with M2.02.4. 

 
B. Modified rockfill shall consist of hard, durable angular shaped stones which are the product 

of the primary crushing of a stone crusher.  Rounded stone, boulders, sandstone and similar 
soft stone or relatively thin slabs will not be acceptable.  

 
C. Stone shall be free from overburden, spoil, shale, organic material and meet the following 

gradation requirements: 
   

Sieve Size  Percent Passing by Weight 
4-inch    100 
3-inch    95-100 
2-inch    0-25 

 
2.11 6-INCH RIP RAP FOR OVERFLOW OUTLETS 
 

A. Where shown on the Drawings or ordered by the Engineer riprap shall be modified rockfill 
in accordance with M2.02.4. 

 
B. Modified rockfill shall consist of hard, durable angular shaped stones which are the product 

of the primary crushing of a stone crusher.  Rounded stone, boulders, sandstone and similar 
soft stone or relatively thin slabs will not be acceptable.  

 
C. Stone shall be free from overburden, spoil, shale, organic material and meet the following 

gradation requirements: 
   

Sieve Size  Percent Passing by Weight 
8-inch    95-100 
4-inch    0-25 
2.5-inch   0-5 
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2.12 1/8-INCH TO 1/2-INCH PEASTONE (for Septic) 
  

A.        Peastone shall be used and as specified on the Drawings for septic system and roof recharge 
system applications.   

  
B. Peastone shall consist of hard, semi-round aggregate that is clean, dry, and free of 

organic/deleterious material and meet the following gradation requirements 
  

Sieve Size                    Percent Passing by Weight 
1/2-inch   100 
3/8-inch   85-100 
No. 4    10-30 
No. 8    0-10 

 
 

PART 3 EXECUTION 
 
3.01 GENERAL EXCAVATION 
 

A. Earth shall consist of all materials not classified as Rock in Section 02227, Rock Removal.
1. The Contractor shall perform all excavations for structures, trenches and 

appurtenant structures of every description and of whatever substances 
encountered, to the widths and depths indicated on the Drawings and as otherwise 
specified. 

 
B. During excavations, material determined by the Engineer to be suitable for backfilling, 

shall be piled in an orderly manner a sufficient distance from the banks of the excavation 
to avoid overloading and to prevent slides or cave-ins, but within the limits of construction 
activities. 

 
C. All excavated materials not required or suitable for backfill shall be removed and legally 

disposed of off-site. 
1. Care shall be taken not to over excavate below the depths indicated unless 

otherwise authorized by the Engineer. 
2. Unauthorized over excavations shall be backfilled at the Contractor s expense with 

approved granular fill material compacted to not less than 95 percent of maximum 
density as defined herein in dry areas and crushed stone as defined herein in wet 
areas. 

D. Grading shall be done as necessary to prevent surface water from flowing into trenches or 
other excavations, and any water accumulating therein shall be removed by pumping or by 
other approved methods. 

 
E. Unless otherwise specified, all excavations shall be open cut. 
 
F. Bottoms of excavations shall be protected from frost. 

1. Pipe, structures, or concrete shall not be placed on frozen ground. 
 
3.02 STRUCTURE EXCAVATIONS 
 

A. The areas to be occupied by structures shall be cleared of all natural obstructions and other 
items which will interfere with the construction operations. 
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1. The excavations shall conform to the dimensions and elevations indicated on the 
Drawings. 

2. Excavations shall extend a sufficient distance from walls to allow for placing and 
removal of forms, installation of utilities and for inspection. 

3. Where muck, peat, organic material or other wet or unsuitable material underlies 
the new structures, such material shall be removed and shall be replaced with 
crushed stone. 

4. Excavation within the final 6 to 12 inches shall be made using a smooth-bladed 
bucket to limit disturbance to the subgrade material.  Sub-grade shall be proof-
rolled with a minimum of ten passes of a 15-ton vibratory roller.  

5. Exercise care to preserve the material below and beyond the lines of excavation.
a. All disturbed material shall be removed in its entirety. 

6. Excavation below elevations shown or required for installation of required base 
materials that has not been directed by the Engineer shall be considered as 
unauthorized and shall be filled and compacted at the expense of the Contractor in 
accordance with subsection 3.01.C in this section to the proper sub-grade elevation 
in preparation for base materials specified. 

 
3.03 TRENCH EXCAVATIONS 
 

A. Trenches shall be excavated by open cut except in reaches where sheeting and shoring may 
be necessary for protection of the work and for the safety of personnel. 

 
B. The width of the trench at a point 12 inches above the top of pipe shall be such that the 

clear space between the barrel of the pipe and the trench shall be carefully maintained to 
control the loads imposed on the pipe by the backfill. 

 
C. Maximum allowable trench width is shown on the Drawings.  Should the trench be made 

wider than these limits, the Contractor shall provide alternate methods of assuring proper 
field strength of pipe, by substitution of higher class pipe or by use of concrete cradle or 
encasement. 

 
D. The width of the trench greater than 12 inches above the pipe may be as wide as necessary 

for sheeting and bracing and the proper performance of the work. 
 
E. Elevations of pipes shown on the Drawings are invert elevations, unless designated 

otherwise.  The bottom of the trench shall be excavated to a depth below the bottom of the 
pipe as shown on the Drawings and shall be backfilled as specified under subsection 3.10.
of this specification section.  Rock, if encountered, shall be excavated as specified in 
Section 02227, Rock Removal. 

 
F. When wet or otherwise, unstable soil that is incapable of properly supporting the pipe, is 

encountered at the bottom of the trench, such soil shall be removed to the depth required 
and the trench backfilled with processed gravel or crushed stone as required by the 
Engineer. 

 
G. When working within other resource areas, special care shall be taken to separate the soil 

strata.  The upper soil material that contains the wetland seedbed shall be separated from 
the underlying soils and placed in separate stockpiles.  The purpose of this is to maintain 
the existing soil strata when backfilling the trench within resource areas. 
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3.04 EXTRA EXCAVATION 
 

A. No excavation shall be made below the limits of the excavation called for on the Drawings 
or herein specified without prior approval by the Engineer in writing.  If the Contractor 
excavates below grade through error, for their own convenience or through failure to 
properly dewater the trench, or disturbs the subgrade before dewatering is sufficiently 
complete, they may be directed by the Engineer to excavate below grade in which case the 
work of excavating below grade and furnishing, placing and compacting the refill shall be 
performed at their own expense. 

 
B. Whatever the nature of unsuitable material encountered or the groundwater conditions, 

trench drainage shall be complete and effective. 
 

3.05 EXCAVATION NEAR EXISTING STRUCTURES AND UTILITIES 
 

A. It is called to the attention of the Contractor that there may be above- and below-ground 
utilities along the course of the work.  Information shown on the Drawings as to location 
is from best available sources, but no guarantee is inherent or to be assumed that such 
information is accurate or complete. 

 
B. The Contractor shall exercise special care during operations to avoid injury to aboveground 

and underground utilities and structures.  The Contractor shall cooperate with, and consult 
with representatives of the Owner and utility companies in order to avoid damage to the 
pipes and structures. 

 
C. The Contractor shall furnish and erect suitable supports and shoring or other means of 

protection, all at their own expense, where required.  Hand methods of excavating shall be 
used around buried utilities and included in the work to be done under this Contract, at no 
additional cost to the Owner. 
 

3.06 TEST PITS 
 

A. Where indicated on the Drawings, the Contractor shall excavate test pits to locate 
underground utilities, structures or determine soil conditions. 

 
B. Size shall be just sufficient for the purpose intended and backfill shall meet all requirements 

of subsection 3.10. 
 
3.07 PAVEMENT REMOVAL 
 

A. The Contractor shall remove only as much existing pavement as necessary to do the work.  
Where excavations are to be made in paved surfaces, they shall cut the pavement ahead of 
the excavation before breaking it with pavement-breaking apparatus. 

 
B. All pavement shall be cut with saws or pneumatic tools.  Cutting and removal shall be done 

so as to produce relatively clean, uniform, vertical edges without damage to the remaining 
pavement. 

 
C. Pavement removed shall not be mixed with other excavated material, but shall be disposed 

of away from the site of the work. 
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3.08 MAINTENANCE OF EXCAVATION 
 

A. Support of Excavation: 
1. The Contractor shall be fully responsible for providing adequate support and 

protection of excavations, slopes, and earthbanks to prevent cave-ins, to protect 
persons and adjacent construction, and to permit proper execution of the work.

2. Where such support requires shoring, sheeting or bracing, the work shall be as 
specified in Section 02160, Support of Excavation. 

 
B Dewatering: 

1. All dewatering and site drainage shall be as specified in Section 02140, Site 
Drainage and Dewatering. 

 
3.09 FILL AND BACKFILL FOR STRUCTURES AND GRADING 
 

A. For site grading requirements see Section 02210, Site Grading. 
 
B. No fill or backfill material shall be placed adjacent to concrete that is less than 7 days old.
 
C. Placement of Fill for Embankments: 

1. Fill material, conforming to the requirements of Part 2 and in accordance with the 
Drawings shall be placed in horizontal layers not exceeding 12 inches in loose 
thickness.  After spreading and prior to compaction, all stones larger than 4 inches 
shall be removed from the fill material. 

2. No fill material shall be placed on a surface of frozen material nor shall snow, ice 
or frozen earth be incorporated in the fill.  Fill material shall not be placed on 
material which, in the opinion of the Engineer, has been affected by frost or 
moisture. 

3. No fill material shall be placed on muck, peat or organic material. 
 

D. Placement of Backfill Below and Around Structures: 
1. Filling shall consist of placing fill materials to provide foundation bedding and to 

refill  excavations for footings, mud mats, foundation walls and floor slabs.  The 
material used for fill shall be as specified in Part 2 for the particular use intended 
and shall be approved by the Engineer before use. 

2. A minimum 4-inch lift of crushed stone as specified in Part 2 shall be provided as 
the base material directly beneath any and all footings (with or without mud mats) 
as the base material, beneath mats or structure bases in wet areas, that are typically 
below the groundwater elevation, and as required on the Drawings.  Structures 
requiring a base material of crushed stone at a depth greater than 4-inches shall be 
provided with crushed stone in accordance with the specific depth shown on the 
Drawings.  

3. A minimum 8-inch lift of compacted structural fill as specified in Part 2 shall be 
provided as the base material in dry areas directly beneath floor slabs, mud mats, 
asphalt binder course in pavement areas, Portland cement concrete pavement, and 
as needed between floor slabs and concrete encased piping as shown on the 
Drawings.   

4. No fill material shall be placed on a surface of frozen material nor shall snow, ice 
or frozen earth be incorporated in the fill material. 

5. Backfilling of structures shall be performed after the permanent work in the 
excavation has been inspected and approved and after all forms have been removed 
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and the excavation cleaned of trash and debris. Excavated material approved by 
the Engineer or approved granular fill as specified in Part 2 shall be used for 
backfill around structures. 

6. Properly compacted granular fill can be used as general raise-in-grade backfill 
between footings and the required base material beneath all floor slabs, mud mats, 
structure bases, asphault pavement, and Portland cement concrete pavement.

7. Properly compacted ordinary fill can be used as general raise-in-grade backfill in 
proposed landscaping areas.  

8. The backfill shall be thoroughly compacted in 12 inch lifts, or greater as required 
by the Engineer. 

9. Required base materials shall be placed 12 inches beyond the widths of a utility 
structure foundation (base) and to a depth as required by this specification. 

 
3.10 BACKFILL FOR TRENCHES 
 

A. Backfill for trenches shall be carried out as soon as practicable after the pipes have been 
placed, jointed, and noted by the Engineer. 

 
B. Approval for backfilling may be given by the Engineer, but unsatisfactory or unapproved 

materials shall be replaced by the Contractor at their own expense if later tests show 
defects. 

 
C. The bottom of the trench shall be backfilled and thoroughly compacted from 6 inches 

below the pipe to the centerline of the pipe with gravel bedding to form a bed for the pipe 
and to the full width of the trenches. The bed shall be formed so that at least the lower half 
of the pipe shall rest firmly for the full length of the barrel except at the joints which shall 
be back filled and tamped when the joint is completed and pipe set to final grade.  The 
space between the pipe and the sides of the trench shall be packed full and tamped.  The 
filling shall be carried up evenly on both sides, care being taken not to disturb the pipe.  
While this part of the backfilling is being done, at least one man tamping shall be provided 
for each man shoveling backfill material into the trench.  This material shall be placed in 8 
inch layers and thoroughly compacted. 

 
D. Where ledge and boulders have been removed, the Contractor shall furnish and place gravel 

bedding or 3/4-inch crushed stone, as required, at no additional expense to the Owner in 
the same manner as above. 

 
E. Placement of Backfill above Gravel Bedding: 

1. From the centerline of the pipe to a point 12 inches above the top of the pipe 
granular fill shall be placed by hand and hand tamped. Above this point, backfill 
shall be granular fill material as specified in Part 2 if trench is located below a 
pavement areas or ordinary fill as specified in Part 2 if trench is located below 
proposed landscaped areas.  This backfill shall be placed in layers 12 inches deep 
or greater as required by the Engineer, and each layer shall be thoroughly 
compacted with mechanical tampers to the satisfaction of the Engineer.  This 
backfill shall be carried up to the bottom of base materials specified to be placed 
for surfacing requirements. 

2. In areas where the finished surface is to be landscaped, the Contractor shall 
complete the backfilling with the respective specified material to thoroughly 
compacted depths to the bottom of the landscape layer as required by the 
Drawings. 
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3. In areas where the finished surface is to be paved, the Contractor shall install and 
thoroughly compact 12 inches or of gravel base course material to a depth below 
the finished surface as required to allow for the pavement depth.  

 
F. Where the excavated trench intersects the boundary of a Bank or other resource area, a 12-

inch thick impermeable check dam shall be provided.  The impermeable check dam shall 
consist of clay (1 x 10-7 permeability) installed 6 inches beyond the trench limits to a depth 
12 inches below the bottom of the pipe and extending 18 inches above the top of the pipe.

 
G. When working within a Bank or other resource areas, the material to be installed above the 

pipe bedding shall be backfilled in a manner to maintain the existing soil strata (i.e., the 
excavated soil shall be returned to the trench in the order in which it was excavated). 

 
H. Where the existing ground surface does not permit at least 5 feet of cover over the finished 

pipe, as indicated on the Drawings and as required by the Engineer, the Contractor shall 
place and thoroughly compact fill material to the depth necessary to provide the 5 foot 
minimum cover, including allowance for landscaping and minimum width at top of mound 
of 6 feet or as otherwise shown on the Drawings or as required by the Engineer.  Minimum 
side slopes shall be three horizontal to one vertical, and the Contractor shall provide for 
drainage of uphill side of embankments as indicated on the Drawings.  Fill material shall 
be clean, dry ordinary fill capable of satisfactory compaction, all as approved by the 
Engineer, and shall be placed in layers not exceeding 12 inches thick and compacted.

 
I. The trench shall be excavated in the compacted fill and the remainder of the work shall be 

in accordance with the other portions of these Specifications 
 
3.11 COMPACTION REQUIREMENTS AND TESTING 
 

A. All backfill materials shall be thoroughly compacted by rolling, tamping or vibrating with 
approved mechanical or pneumatic compacting equipment so that pipe, structures,  paving 
and other construction will not settle at the time of construction or in the future.  The 
responsibility for thorough compaction is that of the Contractor irrespective of methods of 
backfill and depth of backfill layers placed. 

 
B. All percentages of compaction specified herein shall be of the maximum dry density at the 

optimum moisture content as established ASTM D1557 and verified by ASTM D6938.  
When the term thoroughly compacted  is used in these specifications, it shall mean 
compaction to at least 95% of the maximum density of the soils at optimum moisture 
content. 

 
C. The following numbers and types of soil tests shall be made where required by the 

Engineer.  These tests shall be made by qualified personnel of an independent testing 
laboratory, acceptable to the Engineer and paid by the Contractor.  Copies of all test results
shall be available to the Contractor upon written request. 
1. Particle-Size analysis of Soils and Backfill Materials in accordance with ASTM 

D6913.  A minimum of one satisfactory test from each material in the field shall 
be submitted to the Owner and Engineer in addition to the initial shop drawings 
confirming material compliance with the specifications. 

2. Moisture-Density Relationship of soil in accordance with ASTM D1557, Method 
D.  A minimum of one satisfactory test from each material in the field shall be 
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submitted to the Owner and Engineer in addition to the initial shop drawings 
confirming material compliance with the specifications. 

3. In-Place Density Tests of materials in accordance with ASTM D6938.  
Compaction tests will be taken at random on compaction layers below and at
finished surfaces.  Compaction testing frequency shall occur as outlined below, or 
as directed by the Engineer. 
a. Building Subgrade Areas and Foundation Walls, Including 5 feet Outside 

of Exterior Building Lines: 
i. Not less than one compaction test for every 10,000 sq. ft. for each 

lift. 
 b. Pavement Areas: 

i. Not less than one compaction test for every 15,000 sq. ft. for each 
lift. 

 c. Utility Trench Backfill: 
i. Intervals not exceeding 150 feet of trench for first and every other 

lift of compacted trench backfill.  
4. Failed tests shall be repeated at the Contractor's expense. 

 
D. The Owner reserves the right to have additional compaction tests performed by an 

independent laboratory with testing costs borne by the Owner, except that failed tests shall 
be repeated at the Contractor's expense. 

 
E. If any of the field density test results fail to meet the density as specified herein for the 

earthwork involved, then the Contractor shall remove all of the earthwork in that portion 
of the work involved as required by the Engineer, and shall replace it in accordance with 
these specifications to the required density.  After the work is replaced, additional field 
density tests will be made by an independent testing laboratory retained by the Owner and 
Engineer, and the Contractor shall reimburse the Owner for all costs for such additional 
testing. 

  
F. Compaction shall be to the following densities: 
 

Modified Proctor 
Fill and Backfill Location          (Percent) 

   Under structures and pipes   95 
   Beside structure foundation walls  95 
   Under pavements     95 
   Trenches through unpaved areas   90 
   In embankment     90 

G. Crushed stone shall be compacted with at least 6 passes of a 10-ton vibratory roller or with 
a hand operated vibratory plate compatctor until firm and stable as required by the 
Engineer. 

 
H. Puddling and jetting of the backfill shall not be permitted except in special cases approved 

by the Engineer. 
 

3.12 DISPOSAL OF SURPLUS AND UNSUITABLE MATERIALS 
 

A. Materials excavated or stripped during earthwork which are unsuitable for fill and backfill 
shall be removed from the site and legally disposed of off the Owner s property.  The 
Engineer shall be notified before removal of unsuitable material. 
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B. Surplus excavated materials shall be removed from the site and properly disposed of after 
approval is given by the Engineer.  When so required by the Engineer, surplus excavated 
materials shall be placed on approved areas within the site. 

 
C. The Contractor shall not dispose of surplus or unsuitable materials in wetlands or other 

areas prohibited by the Corps of Engineers, the State, the local Conservation Commission, 
or any other government agency having jurisdiction in such matters. 

 
3.13 DUST CONTROL 
 

A. The Contractor shall perform dust control operations, as specified in Section 01567. 
 
3.14 SAFETY AND ACCOMMODATION 
 

A. The Contractor shall provide, at their own expense, suitable bridges over trenches where 
required for the accommodation and safety of the traveling public, and provide facilities 
for access to private driveways for vehicular use.  Contractor shall erect suitable barriers 
around the excavation to prevent accidents to the public and shall place and maintain during 
the night sufficient lights on or near the work. 

 
B. A space of twenty (20) feet must be left so that free access may be had at all times to fire 

hydrants and proper precautions shall be taken so that the entrances to fire hydrants and 
fire stations shall not be blocked or obstructed. 

 
3.15 CLEAN-UP 
 

A. The Contractor shall remove all surplus materials (earth, pipe, fittings, storage and office 
trailers, barricades, etc.), from the construction site. 
1. All paved roadways affected by the construction shall have their full width swept 

clean (paved edge to paved edge) using methods which control the dust.
2. Before the Contractor may proceed to another roadway, clean up of the previous 

roadway must be complete. 
 
3.16 RECORD DRAWINGS 
 

A. The Contractor shall record ties to all subsurface and concealed work in order to prepare 
as-built record drawings.  The Contractor shall maintain a set of drawings on the project 
site that indicate ties to all subsurface and concealed installations for review by the 
Engineer or Owner.  The Contractor shall submit as-built ties with application for payment 
on a monthly basis.  Failure to submit as-built ties with application for payment will result 
in an incomplete application and may be returned to the Contractor. 

 
 

END OF SECTION 
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SECTION 02513 
 

ASPHALTIC PAVEMENT 
 
 
PART 1 GENERAL 
 
1.01 DESCRIPTION 
 

A. Provide asphaltic pavement and appurtenant items as required by the Contract Documents.
1. In general the Contractor shall provide all labor, equipment, and materials, and 

perform all operations in connection with the installation of asphaltic pavement, 
berms, pavement markings, calcium chloride, final grade adjustments of valve 
boxes, manhole and catch basin castings, and preparation of the trench. 

 
1.02 RELATED WORK 
 

A. Documents affecting the work of this Section include, but are not necessarily limited to, 
General Conditions, Supplementary Conditions and Sections in Division 1 of these 
Specifications. 
1. Section 02200 Earthwork 

 
1.03 STANDARDS 
 

A. All paving shall comply with the Commonwealth of Massachusetts Department of Public 
Works Standard Specifications for Highways and Bridges, hereinafter called Standard 
Specifications, as referenced. 

 
1.04 SUBMITTALS 
 

A. Comply with pertinent provisions of Section 01300. 
 
B. 

Notice to Proceed, submit: 
1. Materials list of items proposed to be provided under this Section. 
2. 

specified requirements. 
 
 
PART 2 PRODUCTS 
 
2.01 GRAVEL SUBBASE 
 

A. Shall be as specified in Section 02200, Earthwork. 
 
2.02 ASPHALTIC PAVEMENT 
 

A. Bottom and Top Course: 
1. Shall be Class I asphaltic pavement conforming to Sections 420, 460 and M3 of 

the Standard Specifications. 
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2.03 ASPHALT TACK COAT 
 

A. Shall consist of either emulsified asphalt, grade RS-1 conforming to Section M3.03.1, or 
cutback asphalt, grade RC-70 or RC-250 conforming to Section M3.02.0 of the Standard 
Specifications. 

 
2.04 PAVEMENT MARKING PAINT 
 

A. Shall be High Heat Rapid Drying Traffic Marking Material conforming to Section 
M7.01.08 (White High Heat Rapid Drying Traffic Marking Material) and Section 
M7.01.09 (Yellow High Heat Rapid Drying Traffic Marking Material) of the Standard 
Specifications, as applicable. 

 
 
PART 3 EXECUTION 
 
3.01 SURFACE CONDITIONS 
 

A. Examine the areas and conditions under which work of this Section will be performed. 
Correct conditions detrimental to timely and proper completion of the Work. Do not 
proceed until unsatisfactory conditions are corrected. 

 
3.02 FINAL PREPARATION OF SUBGRADES 
 

A. Gravel Subbase: 
1. Minimum compacted depth shall be shown on details, of 12 inches as measured 

from the bottom of the pavement. 
2. Spread and compacted in layers not exceeding 6 inches in depth, compacted 

measurement. 
3. All layers shall be compacted to not less than 95 percent of the maximum dry 

density of the material as determined by the standard AASHTO Test Designation 
T99 Compaction Test Method C at optimum moisture content. 

 
3.03 GENERAL 
 

A. All asphaltic pavement thickness referred to in this Section shall be compacted thickness. 
 
B. No asphaltic pavement shall be placed when the air temperature is below forty (40) degrees 

Fahrenheit, or when the material on which the mix is to be placed contains frost.
 
C. Maintain asphaltic pavement under this Contract during the guarantee period of one (1) 

year. 
1. Promptly refill and re-pave all areas which have settled or are otherwise 

unsatisfactory for traffic. 
 

3.04 PLACEMENT OF ASPHALTIC CONCRETE PAVEMENT 
 

A. Temporary Pavement 
1. Place after underground facilities have been installed. 
2 -

be acceptable for repairs during seasonal closure of the asphalt concrete supplier.
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3. Compacted thickness shall be 2 inches unless otherwise detailed on the Drawings.
 

B. Bottom Course:  
1. Shall be utilized as the base course of the permanent resurfacing. 
2. Remove temporary pavement, square up all edges and prepare base course as 

specified in this Section. 
3. Edges of the trench shall be cut back in a neat true line, twelve (12) inches outside 

all limits of the excavation with a water cooled abrasive saw. 
4. Edges of the existing pavement shall be brushed clean and the specified tack coat 

applied. 
5. Pavement compacted thickness shall be a minimum of two (2) inches, placed in a 

single lift unless otherwise detailed on the Drawings. 
6. Placed with a self-propelled spreader. 
7. Compaction shall be accomplished with a self-propelled roller, with a weight of 

approximately 285 pounds per inch of roller width. 
8. Bottom course pavement shall be maintained by the Contractor until permanent 

top course pavement is placed. 
 

C. Trench Top Course Resurfacing: 
1. Bottom course pavement shall remain in place. 
2. The bottom course shall be swept clean of all foreign matter and loose material.
3. Depressions in the bottom course resurfacing shall have a leveling course applied 

before the top course paving begins. 
4. The surface receiving the top course shall be completely dry prior to the application 

of the tack coat. 
5. Tack coat shall be applied at the rate of 0.25 gallons per square yard. The contact 

surface of the curbing, castings and other structures shall be painted with the tack 
coat. 

6. All castings (frames and covers, valve boxes), shall be raised to finish grade before 
the top course is applied. 

7. The equipment used for spreading and finishing shall be a mechanical self-
powered paver capable of spreading and finishing the mixture true to line, grade, 
width and crown by means of fully automated controls for both longitudinal and 
transverse slope. 

8. Top course pavement compacted thickness shall be as detailed on the Drawings.
9. Compaction shall be accomplished with a self-propelled roller with a weight of 

approximately 285 pounds per inch of roller width. 
 

D. Full Width Cold Plane and Overlay  
1. The Contractor shall, in preparation for overlay, mill the entire width of roadway 

to be paved in the area required by the Drawings. 
2. The surface of the original pavement shall be thoroughly patched, cleaned, and 

tack coated just prior to applying the overlay. 
3.  The surface receiving the overlay resurfacing shall be completely dry prior to the 

application of the tack coat. 
4.  Tack coat shall be applied at the rate of 0.25 gallons per square yard.  

a.  The contact surface of the curbing, castings and other structures shall be 
painted with the tack coat. 

5. The full depth of the overlay shall consist of a 2-inch hot mix asphaltic concrete 
wearing course. 
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6. Part of the temporary trench pavement shall not be removed by the milling process.  
Approximately 3-inches shall remain in place after milling. 
a.  The Contractor shall remove and replace any loose or broken paving or 

cold patch with asphaltic concrete pavement as required. 
7. After all loose and broken paving has been removed and replaced, the Contractor 

shall bring to subgrade, low or settled areas of temporary pavement and the 
existing pavement with a leveling course of asphaltic concrete. 

8. The equipment used for spreading and finishing shall be a mechanical self-
powered paver capable of spreading and finishing the mixture true to line, grade, 
width and crown by means of fully automated controls for both longitudinal and 
transverse slope. 

9.  The overlay shall be keyed to the existing pavement at its beginning, end, side 
streets and driveways by cutting a four (4) inch wide by one (1) inch deep key into 
the existing pavement. 
a.  The key shall have tack coating applied. 
b.  After the overlay has been placed a sand seal shall be applied to these 

edges. 
10. Pavement markings shall be provided as specified in this Section. 

 
3.05 CASTING ADJUSTMENTS 
 

A. Where asphaltic pavement is to be applied, manhole and catch basin frames and valve 
boxes are to be adjusted to the grade of the new pavement. 
1. A neat line shall be cut in the pavement around the existing frames and valve boxes.
2. The material; gravel, pavement and concrete collar (if applicable) shall be removed 

down to six (6) inches below the frame. 
3. The frame shall be freed from its existing grout bed and shimmed with steel shims 

of the appropriate thickness, at a minimum of four (4) alternate locations, so as to 
ensure that the frame will not rock. The frame shall then be set into a full bed of 
grout, and a concrete collar placed around the frame, up to within two (2) inches 
of finish grade. 

4. The frame shall be protected from damage from traffic until the concrete has taken 
a firm set. 

 
3.06 BERMS 
 

A. Asphaltic Pavement Berms: 
1. Berms shall be class I asphaltic Type I-1. 
2. The mixture shall be placed and compacted with a machine acceptable and 

approved by the Engineer, for the type of berm required. 
3. Placing and forming of berms by hand shall not be allowed. 

 
3.07 DUST CONTROL TREATMENT 
 

A. Calcium chloride shall be applied only upon direction of the Engineer. 
1. The roadway shall be swept clean and calcium chloride spread at a uniform rate 

over the prepared gravel trench surface. 
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3.08 PAVEMENT MARKINGS 
 

A. Pavement markings shall be applied as shown on the contract drawings or at locations 
directed by the Engineer. 
1. Pavements shall have been in place 48 hours prior to the application. 
2. The surface shall be prepared to accept the application in compliance with the paint 

 
3. Applied to a dry film thickness of fifteen (15) mils. 
4. The temperature of the pavement shall be between forty (40) degrees and one 

hundred twenty (120) degrees Fahrenheit. 
5. No thinners are to be used for the pavement markings. 
6. The equipment used for the application of pavement markings, shall be of standard 

commercial manufacturer. All other equipment and devices necessary for the 
application of pavement markings and protection thereof and for the protection of 
the traveling public, shall be as usually required for work of this type, and shall be 
furnished by the Contractor. 

7. Pavement markings shall be either a single continuous line or broken line, four (4) 
inches wide. 

8. If for any reason material is spilled or tracked on the pavement or any markings 
applied by the Contractor the Contractor shall remove such material. 
a. The material shall be removed by a method that is not injurious to the 

roadway surface and is acceptable to the Engineer. 
b. Clean the roadway surface and prepare the surface for a re-application of 

the pavement markings. 
 
 

END OF SECTION 
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SECTION 02831 
 

CHAIN LINK CANTILEVER SLIDE GATE 
 
 
PART 1 GENERAL 
 
1.01 DESCRIPTION 
 

A. Work includes: Provide chain link cantilever slide gate with enclosed aluminum track and 
hardware as required by the Contract Documents. 

 
B. Gate shall be 8 feet high and located as shown on the Drawings. 

 
1.02 RELATED WORK 
 

A. Documents affecting work of this Section include, but are not necessarily limited to, 
General Conditions, Supplementary Conditions and Sections in Division 1 of these 
Specifications. 
1. Section 01300 Submittals 
2. Section 02830 Chain Link Fence 
3. Section 03300 Cast-In-Place Concrete 

 
1.03 SUBMITTALS 
 

A. Comply with pertinent provisions of Section 01300. 
 

B. Product data:  Within 30 calendar days after the 
Notice to Proceed, submit: 
1. Materials list of items proposed to be provided under this Section. 
2. 

specified requirements; 
3. Shop Drawings showing details of cantilever gate, frame material, details of trucks 

and guide wheels, details of supports, and construction, installation and anchorage.
a. Detail drawings of locking devices for gates. 

 
1.04 STANDARDS 
 

A. The following American Society for Testing and Materials (ASTM) standards form a part 
of this specification as referenced: 
1. ASTM A53 Pipe, Steel, Black and Hot-Dipped, Zinc Coated, Welded 

and Seamless. 
2. ASTM A121 Metallic-Coated Carbon Steel Barbed Wire. 
3. ASTM A153 Zinc Coating (Hot-Dip) on Iron and Steel Hardware. 
4. ASTM F626 Fence Fittings. 
5. ASTM F900 Industrial and Commercial Steel Swing Gates. 
6. ASTM F1083 Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) 

Welded, for Fence Structures. 
7. FS RR-F-191 Fencing Wire and Post, Metal (and Grates, Chain-Link 

Fabric, and Accessories). 
8. ASTM F1184 Cantilever Slide Gates, Type II Class 2. 
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1.05 SPECIAL WARRANTY 
 
A. 

assembly against failure resulting from normal use for a period of five (5) years from date 
of Substantial Completion. 
1. Failure is defined as any defect in manufacturing that prevents the gate from 

operating in a normal manner. 
 
 
PART 2 PRODUCTS 
 
2.01 GATE FRAME 
 

A. Gate frame shall be made of 2-inch square aluminum tubing, alloy 6063-T6, weighing a 
minimum of 0.94 pounds per linear foot.  
1. Shall be welded at all corners to form one rigid piece.  
2. Fabric shall be securely stretched and held on all four sides in the 2-inch square 

tubing by use of hook bolts and tension rods.  
3. Provide diagonal adjustable length truss rods of 1-5/8 inch galvanized steel in each 

panel of gate frames.  
 
2.02 CHAIN LINK CANTILEVER SLIDE GATE 
 

A. Cantilever slide gate shall be manufactured by Tymetal Corp., Greenwich, NY, or 
approved equal.   
1. Manufacturer shall provide independent certification to document compliance to 

the AWS D1.2 welding code.  Upon request, Individual Certificates of Welder 
Qualification documenting successful completion of the requirements of the AWS 
D1.2 code shall also be provided.  

 
B. Gate Leaf: 

1. Length of gate overhang shall be as required by the m
counter balance for the specified gate opening size.  

 
C. Enclosed Track: 

1. Aluminum extrusion track and rail.  
2. Total weight of 3.72 lb/ft. 
3. Withstand a reaction load of 2,000 pounds.  
 

D. Zinc Die Cast Trucks:  
1. Swivel type. 
2. Four sealed lubricant ball-bearing wheels.  
3. 2-inch diameter by 9/16-inch width. 
4. Two side rolling wheels shall be provided for each gate leaf.  
5. Trucks shall be held to post brackets by 7/8-inch diameter ball bolts with 1/2-inch 

shank.  
6. Truck assembly shall be designed to take the same reaction load as the track. 

 
E. Gate hangers, latches, brackets, guide assemblies and stops shall be galvanized after 

fabrication.  Positive latch shall be provided with accessible suitable latches and provisions 
for padlocking.  
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F. Guide Wheel Assemblies: 
1. Provide for each supporting post.  
2. Shall consist of two four-inch diameter wheels attached to the post.  
3. Wheels shall be adjusted to maintain proper gate alignment and keep gate frame 

plumb.  
 

G. Gates shall be installed on 4-inch outside diameter Schedule 40 galvanized posts weighing 
9.1 lbs/ft.  
 

H. Concrete for post foundation shall be as specified in Section 03300, Cast-In-Place 
Concrete.  
1. Grout for posts set in solid rock shall consist of one part Portland Cement and three 

parts clean, sharp, well graded sand.  
2. Grout shall be thoroughly worked into the hole to leave no voids.  

 
I. Posts, other fence framework, accessories, fittings, and miscellaneous items associated 

with the gates shall be hot dipped galvanized and have an extrusion bonded black PVC 
coating, minimum of 10 mils thick. 
 

2.03 FABRIC 
 

A. Shall be attached at each end of the gate frame by standard fence industry tension bars and 
tied at each vertical member with standard fence industry ties, and leaving no leading or 
bottom edge protrusions.  
 

B. Fabric shall be as specified in Section 02830, Chain Link Fence. 
 
2.04 FITTINGS AND ACCESSORIES 
 

A. All fittings shall be of malleable or heavy pressed steel construction conforming to ASTM 
A153. 

 
B. All materials shall be in accordance with Federal Specifications RR-F-191, Type IV, Class 

1B.  
 

2.05 BARBED WIRE 
 

A. Barbed wire shall be as specified in Section 02830, Chain Link Fence. 
 

2.06 CONCRETE 
 

A. Concrete for post bases (footings) shall be as specified in Section 03300, Cast-In-Place 
Concrete. 
1. 28 day strength: 3,000 psi. 

 
2.07 SLIDE GATE OPERATOR 
  

A. Slide gate operator shall be HySecurity model SlideDrive 40 (222 E ST) with Smart Touch 
Controller, or approved equal.  
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B. Slide gate operators shall comply with UL325 and be listed by a testing laboratory.  All 
electrical work shall be complete according to local codes and the National Electrical Code.

 
C. Slide gate operator shall generate a minimum horizontal pull of 300 punds and be capable 

of operating a gate weighing up to 4,000 pounds.  Gate panel velocity should not be less 
than 1.0 foot per second.  

 
D. Slide gate operator components: 

1. Shall include soft stop  feature controlled by two adjustable hydraulic break 
valves (one for each direction).  

2. Supporting arms shall be cast aluminum channel and incorporate fully brushed 1-
1/2-inch bronze bearing surface acting on arm pivot pins.  

3. Arm pivot pins shall be 3/4-inch diameter, stainless steel, with integral tables for 
removal.  

4. Tension spring shall be 2-1/2-inch heavy duty, 800-pound capacity.  
5. Tension adjustment shall be hand tightened nut, no tools required.  
6. Drive release must instantly release tension on both drive wheels and disengage 

the wheels from contact with drive rail in single motion for manual operation.  
7. Limit switches shall be fully adjustable, toggle types, with plug connection to 

control panel.  
8. Electrical enclosure shall be metal with hinged lid, gasketed, and provide space for 

accessories.  
9. Chassis shall be 1/4-inch steel base plate with 12-gauge sides and back welded and 

ground smooth.  
10. Cover shall be 16-gauge zinc plated steel with tectured TGIC polyester powder 

fisnish coat, proven to withstand 1,000-hour salt spray test. All welded joints.  
11. Two (2) 6-inch diameter drive wheels composed of high strength composite hub 

with polyurethane over mold.  
12. Drive rail shall be extruded 6061-T6, not less than 1/8-inch thick, and incorporate 

alignment pins for replacement or splicing.  Pins shall enable perfect butt splice.  
13. Hydraulic hose shall be 1/4-inch synthetic, rated to 2750 psi.  
14. Hydraulic valves shall be individually replaceable cartridge type, in an integrated 

hydraulic manifold.  
15. Hose fittings at manifold shall be quick-disconnect type.  Others shall be swivel 

type.  
16. Hydraulic fluid shall be high performance type with viscosity index greater than 

375 and temperature range -40°F to 167°F.  
17. 0 to 2,000 psi pressure gauge mounted on manifold for diagnostics.  
18. Hydraulic fluid reservoir shall be formed from a single piece of metal, non-welded, 

and shall be powered on the inside and the outside to prevent fluid contamination.
19. Two (2) through beams, Infrared Photocell IRB-325.  
20. Two (2) gate edges.  
21. Two (2) obstruction loop detectors.  

 
E. Electrical components: 

1. All components shall have overload protection.  
2. Pump motor: 1 HP, 56C, TEFT, continuous duty motor, 1.15 service factor or 

greater.  Three phase, 480 volt.  
3. Controls shall be Smart Touch Controller Board with 256K of program memory, 

or approved equal. Controlls shall include:  
a. Inherent entrapment sensor; 
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b. Built-  
c. Built-in timer to close; 
d. Liquid crystal display for reporting functions; 
e. 26 programmable output relay options; 
f. Anti-tailgate mode; 
g. Built-in power surge/lightning strike protection; 
h. Menu configuration, event logging and system diagnostic accessbile with 

PC and HySecurity free START software; 
i. RS232 port for connection to PC and RS485 connection for network 

interface; 
j. Transformer: 75 VA, non-jumpered taps.  
k. Control circuit: 24VDC. 
 

F. Warranty: 5-year limited warranty from the date of purchase.  
 
 
PART 3 EXECUTION 
 
3.01 INSTALLATION 
 

A. General: Fence shall be erected by skilled mechanics in accordance with the 
recommendations of the manufacturer and these specifications.  These specifications shall 
take precedence over the recommendations of the manufacturer if any discrepancy exists 
between them. 
 

B. Posts: 
1. Gate posts shall be set true to the line and grade in concrete bases. 
2. Support posts for cantilever gate shall be spaced as required by gate manufacturer.
3. All posts shall be set in 3,000 psi concrete. 
4. Concrete post foundations shall be concrete cylinders with a minimum diameter of 

18-inches and a wider diameter at the base as shown on the Drawings, and shall 
extend into the ground to the dimensions shown on the Drawings.  Posts shall be 
set in the full depth of the foundations except for 12-inches of concrete under the 
posts.  If foundation holes are excavated in unsuitable material, the Engineer shall 
be notified for determination of suitable construction precautions. 

 
C. Fabric and barbed wire shall be installed as specified in Section 02830.  
 
D. Slide Gate Operator: 

1. 
mounted on a concrete pad as shown on the Contract Drawings.  

2. Through beams shall be installed to protect the gate from striking an object in both 
open and close direction of travel.  Through beams shall be installed a maximum 
of 5-inches from the face of the gate and between 21 and 27.5 inches from the 
surface of the roadway.  

  



 CHAIN LINK CANTILEVER SLIDE GATE 6193
 02831-6 

 

3. Gate edge sensors shall be installed on both leading and trailing edges of the gate.  
The gate shall stop and reverse for two seconds if the gate edge comes into contact 
with an object.  

4. One obstruction loop detector shall be installed on the exit side of the gate, and 
one obstruction loop detector shall bein stalled on the entrance side of the gate, at 
locations as identified on the Contract Drawings.  

 
 

END OF SECTION 
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