D&C  MTM:dja
MECHANICAL & ELECTRICAL


SECTION 310000
EARTHWORK

THIS IS A NARROWSCOPE SECTION INCLUDING GENERAL EXCAVATION AND/OR TRENCHING FOR OTHER THAN CONSTRUCTION TRADES.  USE BROADSCOPE SECTION FOR OTHER SPECIALIZED EXCAVATIONS.
PART 1   GENERAL

EDIT ARTICLE BELOW TO SUIT PROJECT.  INCLUDE TOPSOIL AND SEEDING AS RELATED WORK IN ARTICLE BELOW WHERE RESTORATION AREAS EXCEED 1000 SQ FT.
1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Cast-In-Place Concrete:   Section 033001.


B.
Site Restoration:  Section 310101.

EDIT PARAGRAPHS BELOW TO SUIT PROJECT.  INCLUDE TOPSOIL AND SEEDING AS RELATED WORK ABOVE WHERE RESTORATION AREAS EXCEED 5000 SQ FT.

C.
Rock Removal:  Section 312316.


D.
Topsoil:  Section 329120.


E.
Seeding:  Section 329219.

1.02
DEFINITIONS

Remove definitions that do not apply to project.


A.
The following terms shall have the meanings ascribed to them in this Article, wherever they appear in this Section.



1.
Earth Excavation:  The removal of all surface and subsurface material not classified as rock (as defined below).

2.
Rock:  Limestone, sandstone, shale, granite, and similar material in solid beds or masses in its original or stratified position which can be removed only by blasting operations, drilling, wedging, or use of pneumatic tools, and boulders with a volume greater than 1.0 cu yd.  Concrete building foundations and concrete slabs, not indicated, with a volume greater than 1.0 cu yd shall be classified as rock. 

a.
Limestone, sandstone, shale, granite, and similar material in a broken or weathered condition which can be removed with an excavator or backhoe equipped with a bucket with ripping teeth or any other style bucket shall be classified as earth excavation. 

b.
Masonry building foundations, whether indicated or not, shall be classified as earth excavation.

3.
Subgrade Surface:  Surface upon which subbase or topsoil is placed.

EDIT SUBPARAGRAPH BELOW IF OTHER TYPE OF SUBBASE IS REQUIRED.


4.
Subbase:  Select granular material or subbase course Type 2, which is placed immediately beneath pavement or concrete slabs.



5.
Foundation Bearing Grade:  Grade/elevation at which the bottom-of-footings are constructed.

Choose either ASTM D698 or ASTM D1557.  ASTM D698 should be used for projects involving the backfilling of utility lines or the constructing of pavement sections.  If the project involves the placement of a significant amount of fill to establish subgrade elevations or the construction of a new building, building addition or retaining wall use ASTM D1557.  Note: only chose one.



6.
Maximum Density:  The dry unit weight in pounds per cubic foot of the soil at “Optimum Moisture Content” when determined by ASTM D 698 (Standard Proctor), or ASTM D 1557 (Modified Proctor).


7.
Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.



8.
Landscaped Areas:  Areas not covered by structures, walks, roads, paving, or parking.



9.
Unauthorized Excavation:  The removal of material below required elevation indicated on the Drawings or beyond lateral dimensions indicated or specified without specific written direction by the Director.



10.
Grading Limit Line (Shown on Drawings):  Limits of grading, excavations and filling required for the work of this contract.  Unless specifically noted otherwise, the Grading Limit Line and Contract Limit Line shall be considered the same.

1.03
SUBMITTALS


A.
Product Data:



1.
Permanent Sheeting, Shoring, and Bracing:  Specifications for materials and accessories.



2.
Filter Fabric:  Manufacturer’s catalog sheets, specifications, and installation instructions.


B.
Samples:  Submit samples as follows.  Take the samples in the presence of the Director’s Representative, and submit to the Directors Representative the laboratory test results for gradation, proctors and soundness tests, when required.  These tests shall be performed in accordance with ASTM standards, shall be performed and signed by a certified soils laboratory, and shall be submitted as part of the original submittal.  At a minimum the samples taken shall be of the following quantities:


1.
Select Granular Material:  50 - 60 lb.  (Two Samples).



2.
Selected Fill:  40 - 50 lb.



3.
Crushed Stone:  40 - 50 lb.



4.
Pea Gravel:  40 - 50 lb.



5.
Subbase Course Type 2:  50 - 60 lb.  (Two Samples).



6.
Cushion Material:  30 lb.


C.
Quality Control Submittals:



1.
Subbase Materials:  Name and location of source and the DOT Source Number.  If the material is not being taken from an approved DOT Source the results of the gradation and soundness tests performed by an ASTM certified soils laboratory will be required.



2.
Other Aggregates:  Name and location of source and soil laboratory test results.
FOR MOST PROJECTS SHEETING AND/OR AN EXCAVATION PROCEDURE WILL NOT BE REQUIRED.  HOWEVER, IF REQUIRED (EXAMPLE - INSTALLATION OR REMOVAL OF UNDERGROUND STORAGE TANKS) DISCUSS WITH A GEOTECHNICAL ENGINEER – GEOTECHNICAL PARAMETERS MUST BE PROVIDED ON CONTRACT DOCUMENTS FOR STRUCTURAL ENGINEER TO ADEQUATELY DESIGN THE SHEETING REQUIRED AND/OR BRACED EXCAVATION.


3.
Sheeting, Shoring, and Bracing (Not shown on the Drawings):  Submit a detailed plan of intended sheeting, shoring and bracing, signed by a New York State licensed Professional Engineer, for the Director’s information.  This submittal will not relieve the Contractor of responsibility for the successful performance of the intended sheeting, shoring and bracing methods.



4.
Excavation Procedure:  Submit a lay out drawing or detailed outline of intended excavation procedure for the Director’s information.  This submittal will not relieve the Contractor of responsibility for the successful performance of intended excavation methods.

USE ARTICLE BELOW WHEN FILTER FABRIC IS USED.
1.04
DELIVERY, STORAGE, AND HANDLING


A.
Protect filter fabric from sunlight during transportation and storage.

1.05
PROJECT CONDITIONS

In addition to the Items listed below the designer shall also include any potential red flags/problems the contractor can anticipate when performing the earthwork.  Some examples include the presence of a high groundwater table, deep excavations within collapsible soils, potential for undermining existing structures, site constraints, etc.


A.
Protect existing trees and plants during performance of the Work.  Box trees and plants indicated to remain within the grading limit lines with temporary steel fencing or solidly constructed wood barricades as required.  Protect root systems from smothering.  Do not store excavated material, or allow vehicular traffic or parking within the branch drip line.  Restrict foot traffic to prevent excessive compaction of soil over root systems.

cOLD WEATHER REQUIREMENTS – CHOOSE ONE OF THE B. OPTIONS BELOW.

B.
Cold Weather Requirements:  When freezing temperatures are predicted, do not excavate to final required elevations for pipe, conduit or equipment requiring concrete work unless concrete can be placed immediately.   Retain enough earth over the bottom elevation of excavations to prevent frost penetration.


C.
Cold Weather Requirements:



1.
Excavation:  When freezing temperatures are anticipated, do not excavate to final required elevations for concrete work unless concrete can be placed immediately.



2.
Backfilling:  If backfill is being placed during freezing temperatures the backfilling operations shall be monitored by the Director’s Representative and the following procedures shall be followed:




a.
Frozen ground shall be removed in its entirety from beneath and five feet beyond the area of fill placement.




b.
The fill material placed shall consist of Selected Fill and shall be free of all frozen chunks that exceed four inches in size.  The material transported to the project site shall only consist of material excavated from below the frost depth.




c.
At the end of the work day, the area of fill placement shall be covered with insulated blankets, or left unprotected.  Other means of protection (hay, wood chips, etc.) may also be used for protection provided it is approved by the Director’s Representative.




d.
Following work day, remove the insulated blankets and/or strip the area of all frozen material as specified previously.




e.
Upon establishing the subgrade elevations, protect the grades with insulated blankets or place additional material that will adequately insulate the exposed earth surface from frost.  This additional fill or protective material shall be stripped just prior to pouring concrete.
PART 2   PRODUCTS

2.01
MATERIALS

Designer shall review all items specified and delete those listed that are not being used for the Project.

A.
Select Granular Material:  Stockpiled, sound, durable, sand, gravel, stone, or blends of these materials, free from organic and other deleterious materials.  Comply with the gradation and material requirements specified below:

	Sieve
	Percent Passing

	Sieve Size
	Size opening (mm)
	

	2 inch
	50.8
	100

	1/4 inch
	6.35
	30-65

	No. 40
	0.425
	5-40

	No. 200
	0.075
	0-10




1.
Magnesium Sulfate Soundness Test:  20 percent maximum loss by weight after four test cycles.



2.
Plasticity Index:  The plasticity index of the material passing the No. 40 mesh sieve shall not exceed 5.0.



3.
Elongated Particles:  Not more than 30 percent, by weight, of the particles retained on a 1/2 inch sieve shall consist of flat or elongated particles.  A flat or elongated particle is defined as one which has its greatest dimension more than three times its least dimension.

B.
Subbase Course Type 2:  Stockpiled, crushed ledge rock or approved blast furnace slag.  Comply with the gradation and material requirements specified below:

	Sieve
	Percent Passing

	Sieve Size
	Size opening (mm)
	

	2 inch
	50.8
	100

	1/4 inch
	6.35
	25-60

	No. 40
	0.425
	5-40

	No. 200
	0.075
	0-10




1.
Magnesium Sulfate Soundness Test:  20 percent maximum loss by weight after four test cycles.



2.
Plasticity Index:  The plasticity index of the material passing the No. 40 mesh sieve shall not exceed 5.0.



3.
Elongated Particles:  Not more than 30 percent, by weight, of the particles retained on a 1/2 inch sieve shall consist of flat or elongated particles.  A flat or elongated particle is defined as one which has its greatest dimension more than three times its least dimension.

If excavated on-site soils meet or are very close to meeting the requirements of Selected Fill Define Selected Fill as excavated on-site soils.  type of on-site material should be known prior to preparing this spec.  consult soils engineer if required.

C.
Selected Fill:  Sound, durable, sand, gravel, stone, or blends of these materials, free from organic and other deleterious materials. Comply with the gradation requirements specified below:

	Sieve
	Percent Passing

	Sieve Size
	Size opening (mm)
	

	4 inch
	101.6
	100

	No. 40
	0.425
	0-70

	No. 200
	0.075
	0-15



D.
Suitable Material (Fill and Backfill for Landscaped Areas):  Material consisting of mineral soil (inorganic), blasted or broken rock and similar materials of natural or man-made origin, including mixtures thereof.  Maximum particle size shall not exceed 2/3 of the specified layer thickness prior to compaction.  NOTE:  Material containing cinders, industrial waste, sludge, building rubble, land fill, muck, and peat shall be considered unsuitable for fill and backfill, except topsoil and organic silt may be used as suitable material in landscaped areas provided it is placed in the top layer of the subgrade surface.


E.
Cushion Material:  Shall consist of clean, hard, durable, uncoated particles, free from lumps of clay and all deleterious substances and shall meet the following gradation requirements:

	Sieve Size
	Percent Passing

	Sieve Size
	Size opening (mm)
	

	1/4 inch
	6.35
	100

	No. 60
	0.25
	0-35

	No. 100
	0.15
	0-10



F.
Pea Gravel:  Comply with DOT Article 703-02 for screened gravel.

	Sieve
	Percent Passing

	Sieve Size
	Size opening (mm)
	

	1/2 inch
	12.7
	100

	1/4 inch
	6.35
	90-100

	1/8 inch
	3.17
	0-15

	No. 200 Sieve
	0.075
	0-1


G.
Item B-12:  Equal Blend of No.1 and No. 2 Crushed Stone that complies with material requirements of DOT Article 703-02, crushed stone only.

	Sieve
	Percent Passing

	Sieve Size
	Size opening (mm)
	

	1-1/2 inch
	38.1
	100

	1 inch
	25.4
	95-100

	½ inch
	12.7
	45-60

	¼ inch
	6.35
	0-15


H.
No. 1 Coarse Aggregate:  Crushed Stone that complies with material requirements of DOT Article 703-02 and meets the following gradation.

	Sieve
	Percent Passing

	Sieve Size
	Size opening (mm)
	

	1 inch
	25.4
	100

	1/2 inch
	12.7
	90-100

	1/4 inch
	6.35
	0-15



I.
No. 2 Crushed Stone:  Comply with the applicable portions of DOT Article 703-02.

	Sieve
	Percent Passing

	Sieve Size
	Size opening (mm)
	

	1-1/2 inch
	38.1
	100

	1 inch
	25.4
	90-100

	1/2 inch
	12.7
	0-15


USE PARAGRAPH BELOW ONLY FOR DIRECT BURIAL CABLE, PREFABRICATED STEEL CONDUIT, AND MOTOR FUEL AND FUEL OIL PRODUCT AND GAGE PIPING.

J.
Marker Tape:  FL Industries Blackburn/Holub’s Type YT6, or Seton Nameplate Corporations Type 6 ELE, imprinted with message suited to item buried below.

2.02
GEOTECHNICAL FABRICS


A.
Filter Fabric (GeoTextile):



1.
Drainage and Erosion Control:  Amoco 1199 & 2019, Maccaferri MacTex MX140 & MX155, Mirafi 140N & 160N, Fiberweave 403 & 404 or equivalent.



2.
Separation for foundation drains, underdrains, undercuts:  GeoTex 802, Contech Construction Products Inc. C-180, Synthetic Industries Geotex 250ST & 315ST, Mirafi Geolon HP570 & HP1500 or equivalent.

USE PARAGRAPH BELOW AS REQUIRED.  CHECK WITH SOILS ENGINEER BEFORE USING.
2.03
BRICK AND MORTAR


A.
Manhole Brick:  Standard size, ASTM C 32, Grade MS.


B.
Mortar Materials:  Dry packaged, proportioned for Type M unit masonry mortar, complying with ASTM C 387.

2.04
SHEETING, SHORING, AND BRACING

SHEET-PILING AND BRACED EXCAVATIONS WILL NORMALLY NOT BE REQUIRED.  IF REQUIRED PLEASE DISCUSS WITH GEOTECHNICAL ENGINEER TO OBTAIN DESIGN PARAMETERS, PLACEMENT PROCEDURES AND ANY MONITORING REQUIRED DURING THE INSTALLATION AND REMOVAL OF SHEETING/BRACING.

A.
Steel Sheetpiling:  Continuous interlock type complete with all required accessories conforming to ASTM A 328 or ASTM A 572.

DELETE SUBPARAGRAPH BELOW WHEN SHEET PILING SYSTEM IS INDICATED ON THE DRAWINGS.


1.
Furnish steel sheet-piling of design, configuration, and length to sustain pressure of earth to be retained.

USE PARAGRAPH BELOW FOR SHEETING, SHORING ETC. TO BE DESIGNED BY CONTRACTOR.  EDIT AS REQUIRED.

B.
Timber Sheeting, Shoring, and Bracing:  Structural grade timber or lumber uprights, stringers and cross braces of sufficient dimension to resist pressure of Work to be retained.

USE SUBPARAGRAPH BELOW FOR PERMANENT SHEETING SHOWN ON THE DRAWINGS.


1.
Timber and lumber used for permanent sheeting shall be pressure creosoted.

PART 3   EXECUTION

3.01
CLEARING AND GRUBBING


A.
Clear and grub trees, shrubs, brush, other prominent vegetation, debris, and obstructions except for those items indicated to remain.  Completely remove stumps and roots protruding through the ground surface.

NOTE:  EXISTING ABOVE GRADE AND BELOW GRADE IMPROVEMENTS TO BE REMOVED MUST BE SHOWN ON THE DRAWINGS.

B.
Fill depressions caused by the clearing and grubbing operations in accordance with the requirements for filling and backfilling, unless further excavation is indicated.

3.02
REMOVAL OF TOPSOIL


A.
Remove existing topsoil from areas where excavation or fill is required.


B.
Stockpile approved topsoil where directed until required for use.  Place, grade, and shape stockpiles for proper drainage.



1.
Topsoil shall be tested prior to stockpiling.  Stockpile only quantities of topsoil approved in writing for re-use.  Dispose of excess topsoil as specified.

3.03
UNDERGROUND UTILITIES


A.
Locate existing underground utilities prior to commencing excavation work.  Determine exact utility locations by hand excavated test pits.  Support and protect utilities to remain in place.


B.
Do not interrupt existing utilities that are in service until temporary or new utilities are installed and operational.

Include the following if it is known that existing underground utilities exist beneath the footprint of the proposed structure.  In addition designer shall shoW the rerouting of utilities to remain in service on the contract drawings.


C.
Utilities to remain in service:  Shall be re-routed as shown on the Contract Drawings.


D.
Utilities abandoned beneath and five feet laterally beyond the structure’s proposed footprint shall be removed in their entirety.  Excavations required for their removal shall be backfilled and compacted as specified herein.


E.
Utilities located outside the limits specified above may be abandoned in place provided their ends are adequately plugged as described below.



1.
Permanently close open ends of abandoned underground utilities exposed by excavations, which extend outside the limits of the area to be excavated.



2.
Close open ends of metallic conduit and pipe with threaded galvanized metal caps or plastic plugs or other approved method for the type of material and size of pipe.  Do not use wood plugs.



3.
Close open ends of concrete and masonry utilities with concrete or flow-able fill.

3.04
EXCAVATION AND TRENCHING


A.
Excavate earth as required for the Work.


B.
Install and maintain all erosion and sedimentation controls during all earthwork operations as specified on the Contract Drawings or as directed by local officials.  If the erosion and sedimentation controls specified by the local officials are more stringent than those specified on the Contract Drawings contact the Director’s Representative.


C.
Maintain sides and slopes of excavations in a safe condition until completion of backfilling.  Comply with Code of Federal Regulations Title 29 - Labor, Part 1926 (OSHA).



1.
Trenches:  Deposit excavated material on one side of trench only.  Trim banks of excavated material to prevent cave-ins and prevent material from falling or sliding into trench.  Keep a clear footway between excavated material and trench edge.  Maintain areas to allow free drainage of surface water.


D.
Stockpile excavated materials classified as suitable material where directed, until required for fill.  Place, grade, and shape stockpiles for proper drainage as approved by the Director’s Representative.


E.
Concrete Slabs, Floors, and Bases:  Excavate to the following depths below bottom of concrete for addition of Subbase Course Type 2:



1.
Interior:  6 inches unless otherwise indicated.



2.
Exterior:  12 inches unless otherwise indicated.


F.
Bell and Spigot Pipe Trenches:  Open only enough trench length to facilitate laying pipe sections.  Unless otherwise indicated on the Drawings, excavate trenches approximately 24 inches wide plus the outside pipe diameter, equally divided on each side of pipe centerline.  Cut trenches to cross section, elevation, profile, line, and grade indicated.  Accurately grade and shape trench bottom for uniform bearing of pipe in undisturbed earth.  Excavate at bell and coupling joints to allow ample room for proper pipe connections.

USE SUBPARAGRAPH BELOW IF ROCK IS EXPECTED.


1.
Trench in Rock:  Excavate an additional 6 inches below bottom of pipe for bed of cushion material under the piping.


G.
Conduit, Cable, Tubing and Piping (other than Bell and Spigot):  Provide sufficient trench width for installation and to accommodate special backfill when specified.


H.
Underground Storage Tanks:  Excavate as required to install tank and to accommodate special backfill.


I.
Pavement:  Excavate to subgrade surface elevation.


J.
Open Ditches:  Cut ditches to cross sections and grades indicated.


K.
Unauthorized Excavations:  Unless otherwise directed, backfill unauthorized excavation under footings, foundation bases, and retaining walls with compacted select granular material without altering the required footing elevation.  Elsewhere, backfill and compact unauthorized excavation as specified for authorized excavation of the same classification, unless otherwise directed by the Director.



1.
Unauthorized excavations under structural Work such as footings, foundation bases, and retaining walls shall be reported immediately to the Director before any concrete or backfilling Work commences.


L.
Notify the Director’s Representative upon completion of excavation operations.  Do not proceed with the Work until the excavation is inspected and approved.  Inspection of the excavation by the Director’s Representative will be made on 3 working days notice.

3.05
DEWATERING


A.
Prevent surface water and subsurface or ground water from flowing into excavations and trenches.  Pump out any accumulated water.


B.
Do not allow water to accumulate in excavations or trenches.  Remove water from all excavations immediately to prevent softening of foundation bottoms, undercutting footings, and soil changes detrimental to the stability of subgrades and foundations.  Furnish and maintain pumps, sumps, suction and discharge piping systems, and other system components necessary to convey the water away from the Site.


C.
Convey water removed from excavations, and rain water, to collecting or run-off area.  Cut and maintain temporary drainage ditches and provide other necessary diversions outside excavation limits for each structure.  Do not use trench excavations as temporary drainage ditches.


D.
Provide temporary controls to restrict the velocity of discharged water as necessary to prevent erosion and siltation of receiving areas.

EDIT ARTICLE BELOW AS REQUIRED.  CHECK WITH GEOTECHNICAL ENGINEER.
3.06
SHEETING, SHORING, AND BRACING


A.
Temporary Sheeting:  Install temporary sheeting (or sheet-piling) with shoring and bracing as required to create a safe working environment and prevent settlement or other damage to adjacent grounds and structures resulting from excavation operations.  Shore and brace sheeting in a manner which will not interfere with progress of other Work or related contracts (if any) on this project.  Check shoring and bracing for settlement, and adjust for settlement.  Promptly remove temporary sheeting, shoring, and bracing when no longer required.

REVIEW PARAGRAPH BELOW WITH GEOTECHNICAL ENGINEER.  EDIT AS REQUIRED.

B.
Permanent Sheeting:  Install permanent steel sheet-piling or timber sheeting where shown.  Cut off top of permanent sheeting 12 inches below finish grade.

USE ARTICLE BELOW WHEN DIRECTED BY SOILS ENGINEER.
3.07
SETTLEMENT DETECTION


A.
Establish a settlement detection method approved by the Director’s Representative for structures subject to settlement from excavation, sheeting or sheet-piling operations.  Maintain surveillance to detect any settlement.

USE ARTICLE BELOW WHEN SHOWN OR DIRECTED BY DESIGNER OR SOILS ENGINEER.
3.08
PLACING FILTER FABRIC


A.
Place and overlap filter fabric in accordance with the manufacturer’s installation instructions, unless otherwise shown.


B.
Cover tears and other damaged areas with additional filter fabric layer extending 3 feet beyond the damage.


C.
Do not permit traffic or construction equipment directly on filter fabric.


D.
Backfill over filter fabric within two weeks after placement.  Backfill in accordance with the fabric manufacturer’s instructions and in a manner to prevent damage to the fabric.

3.09
PLACING FILL AND BACKFILL


A.
Surface Preparation of Fill Areas:  Strip topsoil, remaining vegetation, and other deleterious materials prior to placement of fill.  Break up or scarify old pavements to a maximum of 2 square feet.  Prior to placement of fill, smooth out and compact areas where wheel rutting has occurred due to stripping or earthwork operations.


B.
Excavations:  Backfill as promptly as Work permits, but not until completion of the following:



1.
Inspection, testing, approval, and recording locations of underground utilities.



2.
Removal of concrete formwork.



3.
Removal of temporary sheeting (or sheet-piling) and backfilling of voids caused by removals.



4.
Cutting off top of permanent sheeting (or sheet-piling).



5.
Removal of trash and debris.


C.
Place backfill and fill materials in layers not more than 8 inches thick in loose depth unless otherwise specified.  Before compaction, moisten or aerate each layer as necessary to facilitate compaction to the required density.  Do not place backfill or fill material on surfaces that are muddy, frozen, or covered with ice.  Do not backfill with excavated material unless it meets the requirements of this Section.



1.
Place fill and backfill against foundation walls, and in confined areas (such as trenches) not easily accessible by larger compaction equipment, in maximum 6 inch thick (loose depth) layers.

DELETE ITEM 2 BELOW IF OPEN GRADED STONE IS NOT INCLUDED/SPECIFIED.


2.
For Open Graded Stone/Clean Stone (Item B-12, No. 1 crushed stone, No. 2 crushed stone, etc.) in access of six inches:  Material must be wrapped in separation fabric.

USE PARAGRAPH BELOW WITH UNDERGROUND STORAGE TANKS.

D.
Prevent wedging action of backfill against fuel storage tanks by placing the material uniformly around the tank to approximately the same elevation in each layer.

USE PARAGRAPH BELOW FOR PROJECTS NOT REQUIRING UNDERGROUND FUEL STORAGE TANKS.

E.
Under Exterior Concrete Slabs and Bases:



1.
Up to Subgrade Surface Elevation:  Place selected fill when fill or backfill is required.



2.
Subbase Material:  Place 12 inches of Subbase Course Type 2 over subgrade surface.

USE 2 PARAGRAPHS BELOW FOR PROJECTS REQUIRING UNDERGROUND STORAGE TANKS.  DELETE PUMP ISLANDS IN FIRST PARAGRAPH BELOW WHEN NOT REQUIRED.

F.
Under Concrete Surface Pads Not over Fuel Storage Tank(s), and Pump Islands:



1.
Up to Subgrade Surface Elevation:  Place selected fill when fill or backfill is required.



2.
Subbase Material:  Place 12 inches of Subbase Course Type 2 over subgrade surface.


G.
Under Concrete Surface Pads Over Fuel Storage Tank(s):  Backfill with pea gravel as shown.  Do not compact pea gravel.


H.
Under Interior Concrete Slabs and Bases:



1.
Up to Subgrade Surface Elevation:  Place selected fill when fill or backfill is required.



2.
Subbase Material:  Place 6 inches of Subbase Course Type 2 over subgrade surface.


I.
Under Exterior Pavement and Walks:



1.
Up to Subgrade Surface Elevation:  Place selected fill when fill or backfill is required.



2.
Subbase Material:  Subbase Course Type 2 over subgrade surface.


J.
Landscape Areas:  Place suitable material when required to complete fill or backfill areas up to subgrade surface elevation.  Do not use material containing rocks over 4 inches in diameter within the top 12 inches of suitable material.

WHEN PARAGRAPH BELOW IS REQUIRED, THE EXTENT OF CRUSHED STONE PLACEMENT SHOULD BE INDICATED ON THE DRAWINGS.

K.
Crushed Stone Areas Around Concrete Pads:  Provide 6 inches minimum thickness of crushed stone around concrete pads extending to limits indicated.


L.
Rigid Nonmetallic Conduit:  Except where concrete encasement is required place cushion material a minimum of 4 inches deep under conduit, 4 inches on both sides, and 12 inches above top of conduit.  Complete balance of backfill as specified.


M.
Plastic Pipe in Trenches:  Place cushion material a minimum of six inches deep under pipe, 12 inches on both sides, and 12 inches above top of pipe.  Complete balance of backfill as specified.

N.
Copper Tubing, and Steel Gas Pipe:  Place cushion material a minimum of 6 inches deep under pipe, 6 inches on either side, and 12 inches above top of pipe.  Complete balance of backfill as specified.


O.
Underground RTRP and Polyethylene Piping:  Place cushion material a minimum of 4 inches deep under pipe, 4 inches on either side and 12 inches above top of pipe.  Complete balance of backfill as specified.


P.
Underground Storage Tanks:  Place pea gravel a minimum of 12 inches deep between tank and concrete mat.  Backfill around sides and ends of tank with a minimum of 24 inches of pea gravel.  Backfill over top of tank with a minimum of 24 inches of pea gravel.  Do not compact pea gravel.


Q.
Direct Burial Cable:  Place sand a minimum of 6 inches deep under cable, 6 inches on either side, and 12 inches above top of cable.  Complete balance of backfill as specified.


R.
Marker Tape:  Install marker tape 4 inches below finish grade directly over the following:

EDIT 5 SUBPARAGRAPHS BELOW AS REQUIRED.


1.
Direct burial cable.



2.
Conduit.



3.
Prefabricated steel conduit.



4.
Motor fuel product and gage piping.



5.
Fuel oil product and gage piping.

3.10
COMPACTION

Note:  If open graded stone is being placed in thicknesses greater than 6 inches it must be stated on contract drawings and within paragraph 3.09 c3 (Placing Fill & Backfill) that the open graded stone must be wrapped in separation fabric.
A. All materials with exception of open graded stone (No. 2 Coarse aggregate, No. 1 Coarse aggregate, Item B-12, etc.):

1. Compact each layer of fill and backfill for the following area classifications to the percentage of maximum density specified below and at a moisture content suitable to obtain the required densities, but at not less than three percent drier or more than two percent wetter than the optimum content as determined by ASTM D 698 (Standard Proctor) or 1557 (Modified Proctor).

See DEFINITIONS ARTICLE Above.  DELETE ITEMS BELOW THAT ARE NOT APPLICABLE, OR REVISE PERCENTAGE OF COMPACTION TO SUIT LOCAL CONDITIONS.  REVIEW WITH SOILS ENGINEER.



a.
Structures (entire area within ten feet outside perimeter):  95 percent.




b.
Concrete Slabs and Steps:  95 percent.




c.
Landscaped Areas:  90 percent.




d.
Pavements and Walks:  95 percent.




e.
Pipes and Tunnels:  95 percent.




f.
Pipe Bedding:  95 percent.
2. If a compacted layer fails to meet the specified percentage of maximum density, the layer will be re-compacted and retested.  If compaction cannot be achieved the material/layer will be removed and replaced.  No additional material may be placed over a compacted layer until the specified density is achieved

B.
Open graded Stone:  Place material in maximum twelve inch lifts.  Each lift shall be raked smooth and compacted through several passes of a walk behind vibratory roller.  Compaction Testing is not required.
3.11
GRADING

DRAWINGS MUST INDICATE GRADING LIMIT LINE (GLL) IF GRADING IS REQUIRED AS WORK OF THIS CONTRACT.

A.
Rough Grading:  Trim and grade excavations required by this Contract to a level 4 inches below the finish grades unless otherwise indicated.  Provide a smooth uniform transition to adjacent areas.


B.
Finish Grading:  Finish surfaces free from irregular surface changes, and as follows:



1.
Grassed Areas:  Finish areas to receive topsoil to within not more than 1 inch above or below the required subgrade surface elevations.



2.
Walks and Pavements:  Place and compact subbase material as specified.  Shape surface of areas to required line, grade and cross section, with the finish surface not more than 1/2 inch above or below the required subbase elevation.


3.
Building Slabs:  Grade subbase material smooth and even, free of voids, compacted as specified, and to required subbase elevation.  Finish final grades within a tolerance of 1/4 inch when tested with a 10 foot straightedge.

DELETE BOTH PARAGRAPHS BELOW IF SECTION 329120 - TOPSOIL IS USED.

C.
Spread approved topsoil, directly upon prepared subgrade surface to a depth measuring 4 inches after natural settlement of the topsoil has occurred in areas to be seeded or to receive sod.  Provide greater depth to adjust grades when directed by the Director’s Representative.



1.
Approved existing topsoil may be used.  Provide additional topsoil from outside sources as required.


D.
Finish topsoil surface free of depressions which will trap water, free of stones over 1 inch in any dimension, and free of debris.
3.12
RESTORATION

DELETE “LAWNS” IN PARAGRAPH BELOW WHEN LAWN RESTORATIONS EXCEED 1000 SQ FT.  INCLUDE SECTIONS 329120 - TOPSOIL AND 329219 - SEEDING AS PART OF THIS CONTRACT.

A.
Restore pavements, walks, curbs, lawns, and other exterior surfaces damaged during performance of the Work to match the appearance and performance of existing corresponding surfaces as closely as practicable.

IN THE RARE INSTANCE WHERE TOPSOIL AND SEED IS NOT REQUIRED FOR NEWLY GRADED AREAS INSIDE THE GLL, DELETE THE LAST SEVEN WORDS IN THE FIRST SENTENCE BELOW.

B.
Topsoil and seed or sod damaged lawn areas.  Water as required until physical completion of the Work.

3.13
DISPOSAL OF EXCESS AND WASTE MATERIALS


A.
Remove from State Property and dispose of excess and unsuitable materials, including materials resulting from clearing and grubbing and removal of existing improvements.

USE PARAGRAPH ABOVE OR BELOW AS REQUIRED.

B.
Transport excess and unsuitable materials, including materials resulting from clearing and grubbing and removal of existing improvements, to spoil areas on State property designated by the Director’s Representative, and dispose of such materials as directed.

DELETE PARAGRAPH BELOW WHEN REMOVAL OF TOPSOIL IS NOT REQUIRED.

C.
Transport excess topsoil to areas on State property designated by the Director’s Representative.  Smooth grade deposited topsoil.

3.14
FIELD QUALITY CONTROL


A.
Compaction Testing:  Notify the Director’s Representative at least 3 working days in advance of all phases of filling and backfilling operations.  Compaction testing will be performed by the Director’s Representative to ascertain the compacted density of the fill and backfill materials.  Compaction testing will be performed on certain layers of the fill and backfill as determined by the Director’s Representative.  If a compacted layer fails to meet the specified percentage of maximum density, the layer shall be recompacted and will be retested.  No additional material may be placed over a compacted layer until the specified density is achieved.

3.15
PROTECTION


A.
Protect graded areas from traffic and erosion, and keep them free of trash and debris.

END OF SECTION
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