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SECTION 31 23 00
TRENCHING AND BACKFILLING

	NOTE:  Options for selection by the specifier are enclosed in brackets ( [  ] ) or braces ( {  } ).  Brackets are used to delineate the following types of options:

A single option where the specifier is to determine if the option is to be retained or removed.

Two or more options where the specifier is to select the option or options to be removed.

Braces delineate a single option or multiple options of equal level where one or more of the options include options delineated by brackets.  The specifier is to select the braced option or options to be removed.  If the braced option to be retained includes bracketed options, the specifier is to select among the bracketed options as well.

Where the specifier is to insert text or numbers such as dimensions, the field where the text is to be inserted is identified by red text or a red underline.  Once selected and typing begins, the text will change to the standard specification font.  Fields where the specifier has not yet entered the required text/number, will remain flagged by the red text or underline.

The specifier tool bar is provided to facilitate editing of the specification.  If an option is to be removed, the specifier is to select the first word in the optional text.  This will select the option, and by clicking on the “Hide” button on the toolbar, the option will be hidden.  The brackets will remain indicating to the specifier that an option has been removed.  Selecting the brackets and clicking on the “Unhide” button will restore the text.  Clicking on the “Show All” button toggles between displaying all hidden text, delineated by a dotted underline, and displaying only unhidden text.  The “Final” button on the toolbar will prepare the final draft by hiding all red brackets and braces as well as specifier notes.  Clicking on the “Draft” button will restore the document with edits intact.  Clicking on the “Client Copy” button will prepare a copy of the specification with all hidden text deleted.  The edited specification file will be saved prior to generation of the Client Copy.  Generation of a Client Copy should be performed only on a file that is not “read only”.  Clicking on the “QC-Print” button will generate a printed copy of the specification showing all the edits that have been made.

All text within the specification can be edited without corrupting the document code.

	Specifier. If this specification section is included in the project specifications, the "Abbreviations of Terms and Organizations" section is also required.

Do not use this section for tunnels beneath canals or other bodies of water or on major tunneling projects.  Consult with the Geo-Engineering Department in Kansas City for such projects.


PART 1 -  GENERAL

1.01 SCOPE

A. This section covers clearing, grubbing, and preparation of the site; removal and disposal of all debris; excavation and trenching; tunneled (trenchless construction) crossings; the handling, storage, transportation, and disposal of all excavated material; all necessary sheeting, shoring, and protection of work; preparation of subgrades; pumping and dewatering as necessary; protection of adjacent property; backfilling; pipe embedment; surfacing and grading; and other appurtenant work.
1.02 GENERAL

A. With reference to the terms and conditions of the construction standards for excavations set forth in OSHA "Safety and Health Regulations for Construction", Chapter XVII of Title 29, CFR, Part 1926, CONTRACTOR shall employ a competent person and, when necessary based on the regulations, a registered Professional Engineer, to act upon all pertinent matters of the work of this section.
B. All backfill operations shall be in accordance with the City of Cincinnati Supplement to the State of Ohio (ODOT) Construction and Material Specifications, as shown on MSD Standard Drawing Acc. No. 49032, except as otherwise noted herein. All requirements of these items shall be strictly adhered to by the CONTRACTOR and enforced by the CITY.

1-3.  SUBMITTALS.  Drawings, specifications, and data covering the proposed materials shall be submitted in accordance with the Submittals section.

At least 30 days before starting construction on the sheeting and shoring, the sheeting and shoring design engineer shall complete and submit to Engineer the Protection System Design Certificate (Figure 2-02202) and the Contractor shall use the sheeting and shoring design. A separate certificate shall be submitted for each unique design. The certificate shall be signed and sealed by the registered professional engineer that designed the protection system. The professional engineer shall be licensed or registered in the state where the protection system is located.

1-3.01.  Filter Fabric Data.  Complete descriptive and engineering data for the fabric shall be submitted in accordance with the Submittals section.  Data submitted shall include:

	A 12 inch square [300 mm] sample of fabric.

	Manufacturer's descriptive product data.

	Installation instructions.


1-5. INSURANCE. Professional Liability insurance shall be provided as specified in the Supplementary Conditions.
PART 2 -  PRODUCTS

2.01 MATERIALS
	Fly Ash
	250 lb [113 kg]

	Sand (SSD)
	2860 lb [1297 kg]

	Water
	370 lb [168 kg]

	Air Entraining Agent
	6 percent

	Minimum compressive strength at 56 days
	129 psi [889 kPa]]


2-1.11.02.  Class B CLSM.  [ GOTOBUTTON P_356381431 Not used.]

[ GOTOBUTTON P_356381332 The initial trial mixture for Class B CLSM shall consist of the following minimum proportions per cubic yard:

	Cement
	100 lb [45 kg]

	Fly Ash
	100 lb [45 kg]

	Sand (SSD)
	2760 lb [1252 kg]

	Water
	386 lb [175 kg]

	Air Entraining Agent
	5 percent

	Minimum compressive strength at 56 days
	202 psi [1300 kPa]]


2-1.11.03.  Class C CLSM.  [ GOTOBUTTON P_377391733 Not used.]

[ GOTOBUTTON P_377391634 The initial trial mixture for Class C CLSM shall consist of the following minimum proportions per cubic yard:

	Cement
	80 lb [36 kg]

	Fly Ash
	275 lb [125 kg]

	Sand (SSD)
	2795 lb [1268 kg]

	Water
	370 lb [168 kg]

	Air Entraining Agent
	4 percent

	Minimum compressive strength at 56 days
	370 psi [2500 kPa]]


A. Controlled Low Strength Material (CLSM) as specified herein above the "initial backfill" shall be required in the following locations: [note to specifier –  If municipality allows fill other than CLSM, then modify specification to meet municipality requirements.}
Use 1. If backfill is Outside City of  City of Cincinnati limits

1. Where the trench parallels a road or street pavement and any part of the trench is within three (3) feet of the edge of the pavement, CLSM shall be used and shall extend to the pavement subgrade or to the topsoil for the entire width of the trench.

Use 2. If backfill is Inside City of Cincinnati limits

2. Where the trench is located anywhere in the  right of way or any part of the trench is within two feet of the outside edge a Right-of-Way, CLSM shall be used and shall extend to the pavement subgrade or to the topsoil for the entire width of the trench.

B. Compacted bank run gravel backfill, meeting the requirements of Section 703.20 of the City supplement and MSD Standard Drawing 49032,  above the “initial backfill” shall be required for all conduits and trenches under sidewalks, driveway and parking lot pavements, when CLSM is not required as specified above. 
C. Costs for backfilling, meeting the above requirements, shall be included in the price bid for all Types of conduit specified on the contract plans.

D. CLSM shall meet or exceed the requirements as defined in the latest edition of the “Rules and Regulations of the Office of the County Engineer Governing Driveway Regulations and Pavement and/or Right-of-Way Opening Provisions for the Unincorporated Area of Hamilton County”, including addendums and attachments thereto. (update CLSM requirements per municipality, if working outside of Hamilton  County or as required) 
E. Bedding, Initial Backfill and Minimum Trench Width for Plastic Pipes
{ GOTOBUTTON P_331359036 CLSM shall consist of a mixture of Portland cement, fly ash, sand, and water and shall be placed at locations indicated on the drawings or as directed by Engineer.  The class of CLSM shall be as specified below.

The type of cement in CLSM shall be [ GOTOBUTTON P_333368124 ASTM C150 Type I.][ GOTOBUTTON P_333368025 ASTM C150 Type II.][ GOTOBUTTON P_333367926 ASTM C150 Type V.][Insert alternative

].  The class of fly ash in CLSM shall be [ MACROBUTTON NoMacro  C618 Class C][  GOTOBUTTON P_334362979 ASTM C618 Class F], except loss on ignition shall not exceed 4 percent.  Fine aggregate in CLSM shall be clean natural sand, ASTM C33, except that clay particles shall not exceed one percent.  Water in CLSM shall be potable. 

2-1.11.01.  Class A CLSM.  [ GOTOBUTTON P_335371129 Not used.]

[ GOTOBUTTON P_335371030 The initial trial mixture for Class A CLSM shall consist of the following minimum proportions per cubic yard:

1. Allowable bedding and initial backfill for plastic pipe shall be Class I or Class II as defined below and applied as per MSD Standard Drawing Accession Number 49032 requirements.

a. Class I –Angular ¼ inch to 1inch graded stone (No. 57), including a number of fill materials such as slag, cinders and crushed stone.  Where any ungraded (one size aggregated) crushed stone or slag is used, limit size to 3/4 inch maximum.  Use this material where the depth of cover of the conduit is between fourteen (14)  feet and thirty-five (35) feet.

b. Class II – Coarse sands and gravels with maximum particle size of 1 inch, including various graded sands and gravels containing small percentages of fines, generally  being granular and non-cohesive, either wet or dry.  Soil Types GW, GP, SW, and SP are included in this class as further defined in ASTM-D-2487.  Use of this material is applicable to conduits when the depth of cover is fourteen (14) feet or less.
c. Minimum trench width shall be not less than the greater of either the pipe outside diameter plus 16 in. (400 mm) or the pipe outside diameter times 1.25, plus 12 in. (300 mm) and as further refined in ASTM D-2321.
2.02 MATERIALS TESTING 
A. Preliminary Review of Materials
1. As required by CITY, all tests for preliminary review of materials shall be made by an acceptable independent testing laboratory at the expense of CONTRACTOR.  Two initial gradation tests shall be made for each type of embedment, fill, backfill, or other material, and one additional gradation test shall be made for each additional five-hundred (500) tons of each material delivered to the site.  In addition, one set of initial Atterberg Limits test shall be made for each fill materials containing more than twenty (20) percent by weight passing the No. 200 sieve.  One additional Atterberg Limits test shall be made or each additional five-hundred (500) tons of each material delivered to the site.
All material testing on CLSM shall be made by an independent testing laboratory at the expense of Contractor.

	Specifier.  Contractor is responsible for pre-construction testing for preliminary review of materials.  It is recommended that the Owner pay for field testing during construction. If Owner does not agree, require payment by the Contractor.  The Contractor cannot pay for Special Inspection as defined by the building codes.


2-2.02.  Field Testing Expense.  All moisture‑density (Proctor) tests and relative density tests on the materials, and all in‑place field density tests, shall be made by an independent testing laboratory at the expense of [ MACROBUTTON  NoMacro Owner][ MACROBUTTON  NoMacro Contractor].  Contractor shall provide access to the materials and work area and shall assist the laboratory as needed in obtaining representative samples.

2-2.03.  Required Tests.  For planning purposes, the following guidelines shall be used for frequency of field tests.  Additional tests shall be performed as necessary for job conditions and number of failed tests.  Test results shall be submitted as indicated in the Submittals section.

	a.
	Two moisture density (Proctor) tests in accordance with ASTM D698 (or, when required, ASTM D1557), or two relative density tests in accordance with ASTM D4253 and D4254 for each type of general fill, designated fill, backfill, or other material proposed.

	b.
	In-place field density and moisture tests at intervals of 1000 feet [300 m] maximum along the trench.

	c.
	One in-place field density and moisture test for every 200 cubic yards [153 m3] of backfill.

	d.
	One in-place density and moisture test whenever there is a suspicion of a change in the quality of moisture control or effectiveness of compaction.

	e.
	At least one test for every full shift of compaction operations on mass earthwork.

	f.
	Additional gradation, Proctor, and relative density tests whenever the source or quality of material changes.

	[ GOTOBUTTON P_441482837 g.
	Testing of CLSM shall be as follows:

Compressive Strength.  For every 200 cubic yards [153 cubic meters] of CLSM placed, fill four 6 by 12 inch [150 by 300 mm] plastic cylinder molds to overflowing and then tap sides lightly.  Cure cylinders in the molds covered until time of testing, at least 14 days.  Strip the cylinders carefully using a knife to cut away the plastic mold.  Cap the cylinders with high strength gypsum plaster or other capping process that will not break these low strength materials.  Test cylinders in accordance with ASTM C39.  Two cylinders shall be tested at 7 days and the other two cylinders shall be tested at 56 days.

Flow of Fill.  Once each day that CLSM is placed, test the fill material in accordance with ASTM C939 for the efflux time.  Wet screening may be required to remove coarse particles.

Unit Weight and Yield.  Once each day that CLSM is placed, determine unit weight and yield in accordance with ASTM C138.

Air Content.  Once each day that CLSM is placed, determine air content in accordance with ASTM C231.

Penetration Resistance.  Once each day that CLSM is placed, determine early bearing strength in accordance with ASTM C403 penetration procedure.]


PART 3 -  EXECUTION

3.01  CLEARING AND GRUBBING

A. Clearing and Grubbing shall be performed as specified in the bid item description in section 01 20 00 “Measurement and Payment.”
3.02 EXCAVATION
A. Excavations shall provide adequate working space and clearances for the work to be performed therein and for installation and removal of concrete forms.  In no case shall excavation faces be undercut for extended footings.

B. Subgrade surfaces shall be clean and free of loose material of any kind when concrete is placed thereon.

C. Except where exterior surfaces are specified to be damp-proofed, monolithic concrete manholes and other concrete structures or parts thereof, which do not have footings that extend beyond the outside face of exterior walls, may be placed directly against excavation faces without the use of outer forms, provided that such faces are stable.

D. Classification of Excavated Materials.
1. [ GOTOBUTTON P_466540938 No classification of excavated materials will be made for payment purposes.  Excavation and trenching work shall include the removal and subsequent handling of all materials excavated or otherwise removed in performance of the work, regardless of the type, character, composition, or condition thereof.

E. Blasting
1.  GOTOBUTTON P_483577840 Blasting or other use of explosives for excavation will not be permitted.

F. Dewatering

1. Dewatering equipment shall be provided to remove and dispose of all surface water and groundwater entering excavations, trenches, or other parts of the work.  Each excavation shall be kept dry during subgrade preparation and continually thereafter until the structure to be built, or the pipe to be installed therein, is completed to the extent that no damage from hydrostatic pressure, flotation, or other cause will result.

2. All excavations for concrete structures or trenches which extend down to or below groundwater shall be dewatered by lowering and keeping the groundwater beneath such excavations.  
3. Surface water shall be diverted or otherwise prevented from entering excavations or trenches to the greatest extent possible without causing damage to adjacent property.

4. CONTRACTOR shall be responsible for the condition of any pipe or conduit which he may use for drainage purposes, and all such pipe or conduit shall be left clean and free of sediment.

5. CONTRACTOR shall obtain from the appropriate agencies and authorities, the dewatering and stormwater discharge permits required to remove and dispose of groundwater, surface water, and any other water used in CONTRACTOR's operations.  The permits shall be obtained prior to start of construction. CONTRACTOR shall comply with applicable laws and regulations, including but not limited to the requirement that if CONTRACTOR has the capacity to withdraw water at a quantity greater than 100,000 gallons per day the CONTRACTOR shall register with the Ohio Department of Natural Resources (ODNR), Division of Water and then track and report on how much water was pumped. (Ohio Revised Code 1521.16)
G. Sheeting and Shoring

1. Except where banks are cut back on a stable slope or other effective trench support is provided, excavations for structures and trenches shall be supported with shoring as necessary to prevent caving or sliding.

2. Sheet piling or other excavation support systems shall be installed as necessary to limit the extent of excavations for deeper structures and to protect adjacent structures and facilities from damage due to excavation and subsequent construction.  CONTRACTOR shall assume complete responsibility for, and shall install adequate protection systems for prevention of damage to existing facilities.

3. Sheeting, shoring and excavation support systems shall met all applicable OSHA (Occupational Safety & Health Administration) requirements.  The design shall also meet the requirements of Specification Section 01 14 00 “Control of Work”,  and shall be submitted to the CITY as required for the Hamilton County Street opening permit.
4. Trench sheeting may be removed if the pipe strength is sufficient to carry trench loads based on trench width to the back of sheeting.  Trench sheeting shall not be pulled after backfilling.  Where trench sheeting is left in place, it shall not be braced against the pipe, but shall be supported in a manner which will preclude concentrated loads or horizontal thrusts on the pipe.  Cross braces installed above the pipe to support sheeting may be removed after pipe embedment has been completed.  Trench sheeting shall be removed unless otherwise permitted by CITY.  Trench sheeting will not be removed, if in the opinion of CITY, removal of the sheeting will cause damage to the facility it is protecting.  If left in place, the sheeting shall be cut off 12 inches below finished grade.  The design of the support system shall be such as to permit complete removal while maintaining safety and stability at all times. 
H. Stabilization

1. Sub-grades for concrete structures and trench bottoms shall be firm, dense, and thoroughly compacted and consolidated; shall be free from mud and muck; and shall be sufficiently stable to remain firm and intact under the feet of the workers.

2. Sub-grades for concrete structures or trench bottoms which are otherwise solid, but which become mucky on top due to construction operations, shall be reinforced with crushed rock or gravel as specified for granular fills.  The stabilizing material shall be placed in a manner that no voids remain in the granular fill.  All excess granular fill with unfilled void space shall be removed.  The finished elevation of stabilized sub-grades shall allow for installation of pipes, manholes, etc. to the elevations indicated on the drawings.

3.03 TRENCH EXCAVATION

A. No more trench shall be opened in advance of pipe laying than is necessary to expedite the work.  One(1) block or four-hundred (400) feet, whichever is the shorter, shall be the maximum length of open trench on any line under construction.

B. Except where no dig methods are indicated on the drawings, is specified, or is permitted by CITY, all trench excavation shall be open cut from the surface and conform to MSD Standard Drawing 49032.
C. Alignment, Grade, and Minimum Cover
1. The alignment and grade or elevation of each pipeline shall be fixed and determined from offset stakes.  Vertical and horizontal alignment of pipes, and the maximum joint deflection used in connection therewith, shall be in conformity with requirements of the section covering installation of pipe.

Where pipe grades or elevations are not definitely fixed by the contract drawings, trenches shall be excavated to a depth sufficient to provide a minimum depth of backfill cover over the top of the pipe of ___

 [ MACROBUTTON NoMacro ][ MACROBUTTON  NoMacro mm] over pipes below paved and graded streets and, of ___

 [ MACROBUTTON NoMacro ][ MACROBUTTON  NoMacro mm] over pipes in other locations.  Greater pipe cover depths may be necessary on vertical curves or to provide adequate clearance beneath existing pipes, conduits, drains, drainage structures, or other obstructions encountered at normal pipe grades.  Measurement of pipe cover depth shall be made vertically from the outside top of pipe to finished ground or pavement surface elevation, except where future surface elevations are indicated on the drawings.

	Specifier.  When maximum trench widths are specified, include Schedule 02202-S01.

For rigid conduits designed for trench widths less than the transition width specify maximum trench width in accordance with EM605.15.  Maximum trench width must allow for construction tolerance and trench boxes, sheeting, or other trench protective systems.


D. Fill Section
1. Where the sewer trench is in a fill section and the top of the pipe extends above the vertical  limits of where the fill begins (portions of the trench backfill are in the constructed embankment) the CONTRACTOR shall refer to ODOT section 603 requirements,  and City Supplement requirements thereto, for placement of the embankment fill prior to beginning the trench excavation.
E. Mechanical Excavation
1. The use of mechanical equipment will not be permitted in locations where its operation would cause damage to trees, buildings, culverts, or other existing property, utilities, or structures above or below ground.  In all such locations, hand excavating methods shall be used.

2. Mechanical equipment used for trench excavation shall be of a type, design, and construction, and shall be so operated, that the rough trench excavation bottom elevation can be controlled, and that trench alignment is such that pipe, when accurately laid to specified alignment, will be centered in the trench with adequate sidewall clearance.  Undercutting the trench sidewall to obtain sidewall clearance will not be permitted.

3. In locations where maximum trench widths are required for designated rigid conduits, mechanical equipment shall be operated so that uniform trench widths and vertical sidewalls are obtained at least from an elevation twelve (12) inches above the top of the installed pipe to the bottom of the trench.

F. Cutting Concrete Surface Construction
1. Cuts in concrete pavement and concrete base pavements shall be no larger than necessary to provide adequate working space for proper installation of pipe and appurtenances.  Cutting shall be started with a concrete saw in a manner which will provide a clean groove at least one and one-half (1‑1/2) inches deep along each side of the trench and along the perimeter of cuts for structures.

2. Concrete pavement and concrete base pavement over trenches excavated for pipelines shall be removed so that a shoulder not less than 6 inches in width at any point is left between the cut edge of the pavement and the top edge of the trench.  Trench width at the bottom shall not be greater than at the top and no undercutting will be permitted.  Pavement cuts shall be made to and between straight or accurately marked curved lines which, unless otherwise required, shall be parallel to the center line of the trench.

3. Pavement removal for connections to existing lines or structures shall not exceed the extent necessary for the installation.

4. Where the trench parallels the length of concrete walks, and the trench location is all or partially under the walk, the entire walk shall be removed and replaced.  Where the trench crosses drives, walks, curbs, or other surface construction, the surface construction shall be removed and subsequently replaced between existing joints or between saw cuts as specified for pavement.

G. Excavation Below Pipe Sub-grade

1. Except where otherwise required, pipe trenches shall be excavated below the underside of the pipe, as indicated on Figure 1‑02202, to provide for the installation of granular embedment.

2. Bell holes shall provide adequate clearance for tools and methods used for installing pipe.  No part of any bell or coupling shall be in contact with the trench bottom, trench walls, or granular embedment when the pipe is jointed.

H. Artificial Foundations in Tr
I. enches

1. Whenever unsuitable or unstable soil conditions are encountered, trenches shall be excavated below grade and the trench bottom shall be brought to grade with suitable material. In such cases, payment will be made under the applicable CONTINGENCY item or adjustments will be made in the Contract Price in accordance with the provisions of the General Conditions.
	Specifier.  Granular embedment should not be used for pipes passing through water-containing embankments.  Special design considerations are warranted.  Additional specification paragraphs and drawing details should be added as appropriate.


3.04 TRENCH EMBEDMENTS (Use only as required – Delete this section if not applicable to project)
A. Trench embedment materials both below and above the bottom of the pipe, classes of embedment to be used, and placement and compaction of embedment materials shall contain NO cinders, clay lumps, or other material which may cause pipe corrosion.

B. Groundwater Barrier

1. Continuity of embedment material shall be interrupted by low permeability groundwater barriers to impede passage of water through the embedment.  Groundwater barriers for sewer lines that contain manholes with cast‑in‑place bases shall be compacted soil around each manhole, extending through any granular material beneath the manhole, and meeting ASTM D2487 soil classification GC, SC, CL, or ML‑CL and shall be compacted to ninety-five (95) percent of maximum density at near the optimum moisture content (ASTM D698).  Material may be finely divided, suitable job excavated material, free from stones, organic matter, and debris.

2. Groundwater barriers for sewer lines that contain manholes with precast (developed) bases and for all other pipelines shall be soil plugs of three (3) feet in width, extending the full depth and width of granular material, and spaced not more than four hundred (400) feet apart.  The soil plugs shall be constructed from soil meeting ASTM D2487 classification GC, SC, CL, or ML, and compacted to ninety-five (95) percent of maximum density at near the optimum moisture content (ASTM D698).
3.05 BACKFILL INSTALLATION REQUIREMENTS
A. Compacted Backfill

1. Where CLSM is not required, compacted granular backfill for the full depth of sewer trench shall conform to requirements of MSD Standard Drawing Accession Number 49032, in the locations indicated below;

a. Where beneath pavements, surfacings, driveways, curbs, gutters, walks, or other surface construction or structures.
b. Where in street, road, or highway shoulders.
2. The top portion of backfill beneath established lawn areas shall be finished per section 01 71 33 “Restoration of Improvements”.
3. For backfilling in other areas than indicated in 1 above can consist of local site material with the following qualifications:

a. No rocks, frozen lumps, or foreign mater and particle in excess of three (3) inches shall be included.

b. Material does not consist of highly plastic silts, clays, organic silts or peat.

c. No rubbish, muck or unsuitable materials are included, and any stones or shale of up to one-half cubic (0.5) foot in volume in the backfill are separated for each other and the pipe by at least six (6) inches of earth  or approved site or select backfill.
B. Jetted Backfill
1. In lieu of compacting the bank run gravel backfill in four (4) inch lifts, the bank run gravel backfill may be compacted by thoroughly jetting with water, in areas outside of the right of way, provided satisfactory drainage and removal of the free water is provided.  

2. The Bank Run Gravel backfill shall be consolidated by thoroughly jetting with water.  For jetting, a hose not smaller than one and one-half (1-1/2)  inch diameter and a nozzle not smaller than one (1) inch diameter and not shorter than two-thirds (2/3) the depth of the trench carrying a water pressure of forty (40) pounds per square inch (psi) shall be inserted in a uniform pattern, at five feet maximum spacing, to obtain maximum consolidation.  After the final jetting of the trench, the backfill shall be left to settle and to permit drainage of impounded water.  Typical jetting procedures shall include a water removal system at intervals not to exceed five hundred (500) lineal feet of trench.  Water removal shall not begin until the water surfaces above the backfill. After jetting is complete, the area around the jetting hole shall be filled and compacted by the use of the bucket on the equipment used for excavating.  Settled trench surfaces shall then be brought to grade by filling with Bank Run Gravel backfill and compacted to a density equal to that of the adjacent ground. 

3. Water shall be removed by installing an opening in the manhole or installing a vertical eight-inch perforated pipe with filter paper adjacent to the manhole.  If the vertical pipe method is used, the vertical pipe shall be filled with #57 (see ODOT specifications) stone after all water is removed by pumping.  All manhole openings shall be plugged and sealed after jetting and water removal operations are completed.
C. Special Backfilling Requirements
1. Backfill material for Type "C" [include Type G if appropriate] Conduit shall conform to BACKFILL Installation REQUIREMENTS – Items  3.05 A or B  above..

2. The backfill for Type “C” Conduit shall be finally consolidated by mechanical compaction or by thoroughly jetting with water as specified above.  If the backfill is finally consolidated by jetting, the CONTRACTOR shall assume all responsibility and associated costs for any ground or hillside movement and/or instability related to the jetting compaction procedures.  

3. The CONTRACTOR shall include the cost for the necessary backfill and compaction with the various Conduit items in unit prices for various Conduit Class Items.  No additional payment shall be made for the use of Controlled Low Strength Material (CLSM) Density Backfill when required by the jurisdictional agency or due to unsupported trenches, over excavating, or the inability to properly compact the backfill in the excavated trench.
3-5.01.02.  Inundated Sand.  [ GOTOBUTTON P_6731093758 Not used.][ GOTOBUTTON P_6731093659 Sand shall be deposited in, or placed simultaneously with the application of, water so that the sand is inundated during compaction.  During placement, the sand shall be compacted with a mechanical probe type vibrator.  Water shall be allowed to escape or shall be removed during vibration and no ponding shall be allowed to take place.  Inundated sand shall be compacted to 70 percent relative density as determined by ASTM D4253 and D4254.]
3-5.01.03.  Graded Gravel.  [ GOTOBUTTON P_6751100060 Not used.][ GOTOBUTTON P_6751099961 Gravel backfill shall be deposited in uniform layers not exceeding 12 inches [300 mm] in uncompacted thickness.  The backfill shall be compacted with a suitable vibratory roller or platform vibrator to at least 70 percent relative density as determined by ASTM D4253 and D4254.

Groundwater barriers specified under pipe embedment shall extend to the top of the graded gravel backfill.]
3-5.02.  Ordinary Backfill.  Compaction of trench backfill above pipe embedment in locations other than those specified will not be required except to the extent necessary to prevent future settlement.  Contractor shall be responsible for backfill settlement as specified.

Ordinary earth backfill material to be placed above embedments shall be free of brush, roots more than 2 inches [50 mm] in diameter, debris, cinders, and any corrosive material, but may contain rubble and detritus from rock excavation, stones, and boulders in certain portions of the trench depth.

Backfill material above embedments shall be placed by methods which will not impose excessive concentrated or unbalanced loads, shock, or impact on installed pipe, and which will not result in displacement of the pipe.

Compact masses of stiff clay or other consolidated material more than 1 cubic foot [0.03 m3] in volume shall not be permitted to fall more than 5 feet [1.5 m] into the trench, unless cushioned by at least 2 feet [600 mm] of loose backfill above pipe embedment.

No trench backfill material containing rocks or rock excavation detritus shall be placed in the upper 18 inches [450 mm] of the trench, nor shall any stone larger than 8 inches [200 mm] in its greatest dimension be placed within 3 feet [900 mm] of the top of pipe.  Large stones may be placed in the remainder of the trench backfill only if well separated and so arranged that no interference with backfill settlement will result.

3-5.03.  Water-Settled Earth Backfill.  Settlement or consolidation of trench backfill using water jetting or ponding shall not be performed.

3-5.04.  Structure Backfill.  Backfill around manholes and small concrete vaults shall meet the requirements specified for [ GOTOBUTTON P_6901138662 compacted trench backfill.][ GOTOBUTTON P_6901138563 structure backfill specified in Section 02200.][Insert alternative material and compaction requirements

]
3-5.05.  Controlled Low Strength Material (CLSM).  [ GOTOBUTTON P_6921149364 Not used.][ GOTOBUTTON P_6991150881 CLSM shall not be placed on frozen ground.  Batching, mixing, and placing of CLSM may be started when weather conditions are favorable and when the temperature is at least 34°F [1°C] and rising.  At time of placement, CLSM shall have a temperature of at least 40°F [4°C].  Mixing and placing shall stop when the temperature is 38°F [3°C] and falling.  Each filling stage shall be as continuous an operation as is practicable.

CLSM shall be discharged from the mixer by an acceptable procedure into the area to be filled.  CLSM shall be placed to limits indicated on the drawings.  Mixing CLSM with in-situ soil shall be avoided.

When CLSM is placed as backfill against structures, the fill shall be placed in lifts of 2 to 3 feet [0.6 to 1 meter] and the next lift shall not be placed until the previous lift has taken initial set and at least 16 hours have elapsed from the end of placement. Lift thickness shall be reduced as necessary to prevent floatation of the structure.

When CLSM is placed over culverts or pipelines, they shall be anchored to prevent flotation during the placement of CLSM.  Unless otherwise required, CLSM shall be placed to one foot below subgrade elevation if the subgrade elevation is not more than 5 feet [1.5 meters] over the top of the culvert or pipe.  If the subgrade is more than 5 feet [1.5 meters] over the top of the culvert or pipe fill, CLSM shall be placed to an elevation 2 feet [0.6 meters] over the top of the culvert or pipe, and the remainder shall be backfilled with soil designated by Engineer.]
3.06 DRAINAGE MAINTENANCE

A. Trenches across roadways, driveways, walks, or other traffic ways adjacent to drainage ditches or watercourses shall not be backfilled prior to completion of backfilling the trench on the upstream side of the traffic way, to prevent impounding water after the pipe has been laid.  Bridges and other temporary structures required to maintain traffic across such unfilled trenches shall be constructed and maintained by CONTRACTOR.  Backfilling shall be done so that water will not accumulate in unfilled or partially filled trenches.  All material deposited in roadway ditches or other watercourses crossed by the line of trench shall be removed immediately after backfilling is completed, and the original section, grades, and contours of ditches or watercourses shall be restored.  Surface drainage shall not be obstructed longer than necessary.
3.07 PROTECTION OF TRENCH BACKFILL IN DRAINAGE COURSES. (Include only if applicable)  
A.  GOTOBUTTON P_7391293878 Where trenches are constructed in ditches or other watercourses, backfill shall be protected from surface erosion.  Where the grade of the ditch exceeds one (1) percent, or as otherwise required, ditch checks shall be installed.  Unless otherwise indicated on the drawings, ditch checks shall be concrete.  Ditch checks shall extend at least 2 feet below the original ditch or watercourse bottom for the full bottom width and at least 18 inches into the side slopes, and shall be at least 12 inches thick.][ These checks are a PERMANENT EROSION CONTROL MEASURE and must be approved by the entity maintaining the ditch or watercourse – DESIGN PROFESSIONAL must show the limits of these measures on the plans and in particular how close they are to be spaced either by editing above or details on plans]
	PRIVATE 
Specifier.  Contact the Project Engineer regarding the availability of topsoil (onsite or imported) and requirements for topsoil surfacing.  Modify the following paragraph if necessary.


3.08 FINAL GRADING 

A. After other outside work has been finished, and backfilling and embankments completed and settled, all areas which are to be graded shall be brought to existing grade and slope at the indicated elevations, slopes, and contours.  

B. Use of graders or other power equipment will be permitted for final grading and dressing of slopes, provided the result is uniform and equivalent to manual methods.  All surfaces shall be graded to secure effective drainage.
C. Final grades and surfaces shall be smooth, even, and free from clods and stones, weeds, brush, and other debris.
D. Seeding and other restoration activities shall comply with section 01 71 33 “Restoration of Improvements”.
3.09 DISPOSAL OF EXCESS EXCAVATED MATERIALS

A. Disposal of excess material from other trench excavation sites shall be as follows.  Except as otherwise permitted, all excess excavated materials shall be disposed of away from the site.

B. Broken concrete and other debris resulting from pavement or sidewalk removal, excavated rock in excess of the amount permitted to be installed in trench backfill, debris encountered in excavation work, and other similar waste materials shall be disposed of away from the site.
3.010 SETTLEMENT

A. CONTRACTOR shall be responsible for all settlement of trench backfill which may occur within the correction period stipulated in the General Conditions.
B. CONTRACTOR shall make, or cause to be made, all repairs or replacements made necessary by settlement within thirty (30) days after notice from CITY.
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