SECTION 02221

TRENCHING,BACKFILLING,ANDCOMPACTING

PART 1- GENERAL

1.01 RELATED WORK
A. Section 02485 - Seeding
B. Section 02722 - Sanitary Sewers and Force Main
C. Work under thissection includesremoval of surfacing and all materials encounteredin

thetrench. All excavationisunclassified.

1.02 JOB CONDITIONS

Providefor uninterrupted surfacewater flow during thework.
All pipeshal beinstalled inadry trench.

Existing utilities, poles, servicelines, fences, structures, signs, shrubs, or other
improvementsencountered during theconstruction, whether aboveor below ground,
shall beprotected by the Contractor. Any item damaged or removed by the Contractor
shall berepaired or replaced at the Contractor's expenseto at least its original condition
andtothesatisfaction of the Owner. 1t shall bethe Contractor'sresponsibility tolocate
any existing utilitiesinthe path of construction.

Underpin or otherwise support adjacent structureswhich may be damaged
By excavation work.

Protect excavationsby shoring, bracing, sheet piling, underpinning or other methods
required to prevent cave-insor loosedirt fromfalling into excavation.

Notify the Engineer of any unexpected subsurface conditions. Discontinue work in an
areauntil the HALL SDALE-POWELL UTILITY DISTRICT providesnatification
to resume work.

If conditionsaresuchthat blasting or any useof explosivesisrequired, the Contractor,
prior to blasting, shall submit to the Engineer's satisfaction evidence of blasting and
explosiveinsuranceintheamountsof bodily injury and property damageinsurance
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requiredinthe Special Conditionsand shall provetothe satisfaction of the Engineer the
experienceand capability of the Contractor's organization to safely handle and perform
such operations.

Handling and storing of blasting material sshall be performed only by qualified persons
skilledinsuchwork. Adequateprecautionsshall betakento prevent accidents, injury
to persons, or damageto property. Qualificationsof blasting operationspersonnel and
safety precautionsshall beinfull compliancewithlocal codesgoverning such operations
and shall be approved by the Engineer.

All trenches shall be completely backfilled at the end of the work day. Temporary
bridgesand crossingsshall bemaintai ned by the Contractor until backfill adjacenttothe
bridgeor crossingiscompleteand ready for traffic. Special careshall betakenwhen
backfilling around existing utilities. Any damage caused to existing utilitiesduring
backfilling operationsshall be promptly repaired at no cost to the Owner. All

temporary protectiveand support systemsinstalled onexisting utilitiesshall remainin
place until they can be supported and protected by the trench backfill. All workmen
shall beout of thetrenchintheareaswherebackfill material isbeing placed inthetrench
by clamshell bucketsor backhole. Under no circumstancesshall backfill materialsbe
transported to the trench over workmen.

Providedrainageand/or pumpsto maintainadry trench during the course of thework.
The Contractor shall do all pumping necessary for de-watering trenchesand to provide
proper work conditionsfor installation of pipeand appurtenances.

1.03 PERMITS

A.

Obtain permitsfromauthoritieshaving jurisdiction beforeexpl osivesarebrought tothe
Ste.

All work within State, County, & City rights-of-way shall bein accordance with the
requirementsof that respected department, including construction materials and
methods, traffic control, maintenanceof drainagefacilities, clean up; repair/replacement
of paved areas, road shoul dersand drainagefacilities, and any special provisions
contained in the permit.
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PART 2 - PRODUCTS
2.01 BEDDING MATERIAL

A. Angular gravel, crushedgravel, or crushed limestonemeeting thefollowing gradation

requirements:

SIEVE SIZE PERCENT PASSING
1" 100
3/4" 90- 100
3/8" 20- 55
#4 0- 10
#3 0- 5

B. Usefor bedding, haunching, andinitial backfill of sewer pipe, andfor usefor bedding
of water pipewhen rock or unstable subgradeisencountered at the bottom of the
trench.

C. Do not use frozen materials.

2.02EARTHBACKFILL MATERIALS

A. Material excavated fromthetrench, freefromlargestones, clods, debris, or frozen
lumps.
B. Usefor final backfill of pipein unpaved areas.

2.03SELECTED BACKFILL MATERIAL
A. Usefor final backfill for all pipe under roadsand paved or concrete drives.
B. Materia shall be approved by the HALL SDALE-POWELL UTILITY DISTRICT whether
takenfromtrench excavationor fromborrow area. Selected backfill material shall becapable

of providing compaction to 95 per cent standard proctor.

C. For sewer linesbackfill material shall be crushed stonefreefromdust, clay, or trash.
Granular fill shall begraded 1 1/2inchto No. 4 asdefined on ASTM C33.
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PART 3-EXECUTION
3.01 PREPARATION AND LAYOUT
A. Establish line and gradefor trench. Designate and identify datum elevation.

B. Perform clearing necessary to carry onconstructionintheproper manner. Material
shall beremoved only to the minimum and the necessary to allow proper construction.

C. Maintain bench marks, monuments, and other reference points.

D. Verifylocation of existing sewer lateral s, manholes, and serviceconnections.
3.02UTILITIES

A. Beforestarting excavation, establishthelocation and extent of underground utilities

occurring inthe work area.

B. Notify and coordinatework activitieswith utility companies.

C. Maintain, re-route, or extend asrequired, existing utility linesto remainwhich pass
through thework area. Pay costsfor thiswork, except those covered by theutility
companies.

D. Protect active utility servicesuncovered by excavation.

E. Removeabandoned utility servicelinesfromareasof excavation. Cap, plug, or sea

such linesand identify at grade.

F. Accurately locate and record abandoned and active utility linesre-routed or extended,
on project drawings.

3.03EXCAVATION

A. Perform clearing, including removal of surfacingand pavement, necessary to carry on
the constructioninthe proper manner. Material shall beremoved only to theminimum
width necessary to allow proper construction. Concrete and asphalt shall be saw cut.

B. Trenches:
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1. K eep pipelaying operation ascloseto the excavation operation aspossible
during the prosecution of thework. TheHALLSDALE-POWELL UTILITY
DISTRICT reservestheright to stop the excavation at any timewhen, in their
opinion, theexcavation isopened too far in advance of the pipelaying.

2. Pipetrenchesshall beexcavated ascloseto adepth that will insureaminimum
of 30" of cover for all pipesnot subject to traffic roads and 48" of cover under
roadsand drivesfor all typesof pipe, except sewer servicelaterals. Trenches
shall beonly of sufficient widthto provideafreeworking space on each side of
thepipe. To prevent excess pressure on the pipe, the maximum width of trench
at thetop of the pipe and at the bottom of thetrench shall not be greater than 2-
feet or lessthan 18" morethan the greatest exterior diameter of the pipe. If this
maximumwidthisexceeded, it shall bethe Contractor'sresponsibility to
provideadditional bedding or sel ect backfill materialsastheHALL SDALE-
POWELL UTILITY DISTRICT may require. Theexcavationbel ow thespring
lineshall be madeto conform asnear aspossibleto the shape of thelower third
of the pipe. To protect the pipe linesfrom unusual stresses, all work shall be
donein opentrenches. Wheregradingisinvolved, do not cut trenchesunder
roads, streets, or other areasuntil thefinal finish grading hasbeen done, unless
otherwiseauthorized.

3. Any trench exceeding a height of four feet shall be sloped, benched or sheeted
(close sheeting or sheet piling) and shored to maintain the stability of the trench
wall. No greater length of trenchin any location shall beleft open, in advance
to the compl ete work, than shall be authorized by the Engineer. During
excavation, materialssuitablefor backfill shall bepiledinanorderly manner a
sufficient distancefromthebanksof thetrenchto avoid overloading and prevent
didesor cave-ins. If suitable bearing for the pipe or conduit is not encountered
at thedepthindicated for trench bottom dueto wet or unstablematerial, such
material shall beexcavatedto depthrequired andrefilled and compacted to
proper gradewith coarse sand, finegravel, or other suitableapproved material.

4, Wherever necessary to prevent caving, excavating shall beadequately sheeted
and braced, and thetrench width shall beincreased accordingly. Trench
sheeting shall remainin place until the pipe has been tested and

backfilled to a depth of two feet over thetop of the pipe. The Contractor shall leave
sheeting and shoringin placewheredirected by the Engineer or theHALL SDAL E-
POWELL UTILITY DISTRICT.
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C. If rock isencountered inthetrench it shall be excavated in a manner approved by the
owner and as specified below:

1. Trench excavation shall beconsidered unclassified.

2. Whereencounteredinthetrench bed, rock shall be excavated to adepth of 1/4
of the pipe diameter but in no case lessthan 8-inches below the bottom of the
pipe. All undercut trench excavation shall be backfilled and tamped with
materialsasspecifiedinthefollowing paragraphsunder Unstable Subgrade.

D. Excavated material suitablefor backfilling shall be stock-piled no closer than two feet
fromthe edge of thetrench and shall not obstruct crosswalks, sidewalks, or street
intersections, and shall notinterfereunreasonably withtravel onthestreetsby occupants
of adjacent property. Guttersand other drainagefacilitiesshall not be obstructed. Free
accessshall alsobemaintainedtofirehydrants, mailboxes, sewer and water manholes,
gasmeters, or other municipal facilities. Rock or other material sundesirablefor backfill
shall be spoiled outside the areain aneat manner.

E. Unlessotherwiseshownonthedrawingsor required by the specificationsor authorized
by the HALLSDALE-POWELL UTILITY DISTRICT, al work shall be donein open,
vertical trenches. Any sheeting driven below thelevel of thetop of the pipeshall not be
disturbed or removed.

F. Excavationin Cultivated Fieldsand Farm Areas: Inall caseswherethe pipeline passes
through cultivated fieldsand/or farming areas, performexcavationinthefollowing
manner: Notify Owner of time and location of work. Schedule work so as not to
interferewith farming operations. Removethetopsoil fromtheentirewidth of sewer
trench to aminimum depth of 12 inches, stockpiletopsoil inareaso asnot tointerfere
withfarming operations, and protect stockpiled topsoil from erosion. After backfilling
excavationtowithin 12inchesof theground surface, replacetopsoil uniformly over the
entire excavation.

G. Whereblastingisrequired, conduct all blasting operationsonly with properly qualified
personnel in accordance with all applicableordinancesand regulations. Cover al blasts
with suitableblasting mats, and useall other safety precautionsasrequiredto prevent
personal injury and property damage. Repair all damage caused by blasting operations,
and settlein total cost all damage suitsor claimswhich might arisefrom blasting
operations.

3.04 GRAVITY FLOW SEWER PIPE BEDDING
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A. Generdl

B. Class A

Pipebedding shall be 1/2" crushed stone (washed). Pipebeddingincludesall
materials placed below and on each side of the pipeand also INITIAL
BACKFILL upto 12" abovethepipetop. Remaining backfill from 12" above
pipetop up to finished grade or paving subgrade (as applicable) shall beas
specified hereinafter under BACKFILLING.

Do not install initial backfill until the pipework has been inspected and accepted
by the Engineer.

Bedding shall be placed ontrench subgradeto 12" above pipetop and shall be
thoroughly hand tampedin 6" layersequally and uniformly into bell holes
between pipework and trench walls, in each side and top of pipework, all to
prevent pi pe displacement and asapproved by the Engineer, and asspecified
below.

Bedding shall beasindicated in thefollowing table:

BEDDING CLASS APPLICATION

A Only whereindicated on the drawings or
authorized.

B Unless otherwise specified or authorized, all
gravity flow piping except PV C gravity flow
sewers.

B modified PV C gravity flow sewers, all piping under
paved areas, and where indicated on the
drawings.

C Ductile Iron Pipein general (non-rock)
excavations.

Bedding - Thisshall consist of: Concrete cradles, cast-in-place to full width of

subgradeextending at least 8" or 1/4 pipein diameter (whichever isgreater) bel ow pipe

bottom,
backfill

and extending up on sides of pipeto pipe horizontal centerling; and initial
from concreteupto 12" above pipetops, hand placed and compacted before

placing any remaining backfill.

C. ClassB

Bedding - Thisshall consist of: Granular bedding material splaced on subgrade
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to full trenchwidth, extending at least 8" or 1/8 pipeoutside diameter (whicheveris
greater) bel ow pi pebottom, and extending up onsidesof pipehorizontal centerline; and
initial backfill from pipehorizontal centerlineuptoat least 12" above pipetop, hand
placed and compacted bef ore placing any remaining backfill.

D. ClassB Modified Bedding - Thisshall consist of: Granular materials placed on
subgradetofull trenchwidth, extending 8" bel ow bottom and extending up sidesof pipe
to 12" above pipe top, hand placed and compacted.

E. Class C Bedding - Thisshall consist of: Pipebedded on native material of subgrade
(exceptinrock excavation); andinitial backfill over and around pipeandinbell holes,
up to 12" above pipetops, hand placed and compacted before placing any remaining
backfill.

F. Initial Backfill Materials

1. For ClassA, B and C PipeBedding: Unlessotherwiseindicated, specified, or
authorizedthisshall befinely divided earth, freeof debris, organic material,
stones or rock, and highly plastic clays.

2. For ClassB M odified PipeBedding and whereotherwiseindicated, specified,
or authorized, thisshall be granular materials.

G. Granular Materials

1 Theseshall conformto therequirementsof Granular Pipe Bedding, specified
hereinbefore.

H. Compaction of Pipe Bedding (When required by the HPUD)

1. Pipe bedding composed of sel ected earth specified above shall be compacted
t0 95% of the maximum density asdetermined by ASTM D698 (Standard
Proctor).

2. Pipe bedding composed of granular materials specified above shall be
compacted to 100% of the maximum density asdetermined by ASTM D2049.

3. All trench compaction shall be subject tofield density testsby thetesting
laboratory. Any trench compaction that isnot compacted as specified above
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3.05 WATERAND

A. General

1.

shall beremoved, replaced, recompacted, and retested prior toitsacceptance.

FORCE MAIN PIPEBEDDING

Pipe bedding includesall materialsplaced bel ow and on each side of pipeand
asoinitia backfill

upto 6" abovepipetop. Remaining backfill from 6" above pipetop shall be
specified under backfilling hereinafter.

Donotinstal initial backfill until the pipework hasbeen inspected and
approved.

Testing for leaks on the surface of the pipe prior to initial backfilling will not be
required, but other test procedures, asspecifiedin Testingand Sterilizing
hereafter, shall befollowed.

B. Bedding shall beplaced ontrench bottomto 6" above pipetop and shall bethoroughly
hand tamped in 6" layersequally and uniformly into bell holes, between pipework and
trenchwalls, on each side and top of pipework, all to prevent pipe displacement and as
approved by the Engineer, and as specified bel ow.

C. For general (non-rock) excavations: Pipe bedding for ductileiron and PV C pipe,
unlessotherwiseindicated, specified or authorized shall consist of selected earthwhich
isfreeof rocks, stone, bricks, broken concrete, rubbish, wood, vegetable matter,

topsoil,

1.

and other unsuitable materials.

Where Type"111" Backfill (from 6" above pipetop to paving subgrade) is
indicated or specified, pipebedding shall consist of granular materials only from
trench bottom to 6" above pipe top.

Where Type"1" and 11" Backfill (from 6" above pipetop to finished grade or
paving subgrade) isindicated or specified hereinafter, pipebedding shall consist
of granular materialsfrom trench bottom to approved limits only where
authorized by the Engineer.
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D. For rock excavations, pipe bedding up to pipe bottom shall be as specified in Rock
Excavationand Blasting hereinbefore. Remainder of pipebedding shall beasspecified
in paragraph C above.

E. Granular materials shall be one of thefollowing:

1.

These shall conformto the requirements of Granular Pipe Bedding, specified
hereinabove.

F. Compaction of Pipe Bedding

1.

Pipe bedding composed of sel ected earth asdescribed in paragraph C above
shall be compacted to 95% of the maximum density asdetermined by ASTM
D698 (Standard Proctor), unless otherwi se specified.

Pipe bedding composed of granular materialsasdescribed in paragraph E
hereinabove shall be compacted to 100% of the maximum density as
determined by ASTM D2049.

All trench compaction shall be subject tofield density testsby thetesting
laboratory. Any trench compaction that isnot compacted as specified above
shall beremoved, replaced, recompacted, and retested prior toitsacceptance.

3.6 BACKFILLING - WATER AND FORCE MAIN PIPE

A. General

1.

Backfilling specified asfollows does not include Initial Backfill upto 6" above
tops; Initial Backfill isspecified hereinbeforeunder PipeBeddingfor thetype
pipe involved.

After pipework and pi pebedding have been approved, backfill trencheswith
Typel, Typell, or Typelll Backfill, ashereinafter specified, indicated, or as
authorized.

PipesCrossing Streets, Roads, Gravel Driveways, and Dirt Driveways: Backfill
thetrenchesand makethecrossing usableby vehicul ar trafficimmediately after
laying pipe and obtaining approval thereof, and maintain these crossingsusable
by vehicular trafficuntil project acceptance. Do not under any circumstances
leavestreet or road crossing or aprivatedriveway unusableovernight.
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For each section of pipelaid, allow only aminimum length of trench to remain
without backfill at the end of the day on which the section of pipewaslaid. All
unbackfilled trenchesshall beprovided with barricades, warning lightsand other
saf ety devicesor measureswhen thework isnot in progress.

All compaction of backfill shall be subject tofield density testsby thetesting
laboratory.

At Contractor'sexpense, remove, replace, and recompact all backfill whichfails
tocomply with compactiondensity requirementshereinafter specified.

Unsatisfactory Backfilling Conditions. For just cause, the Owner may stop pipe
laying at any timeand requirethe Contractor to properly backfill and/or clean
up previously laid sections of pipe.

B. Type | Backfill, for pipe under non-paved areas, except areas within 10 feet horizontal
distancefrom edge of pavement, and for pi pewhereindicated or authorized:

1.

Unlessotherwiseindicated, specified, or authorized, placeall Typel backfill
from 6" above pipetopsup to finished grade by approved methods. Windrow
excessexcavated material sover thetrenches, and after sufficient settlement
satisfactory to Engineer and Owner hasoccurred, compl etethesurface
dressing, surplusmaterial removal, and surface cleanup and restoration.

Typel backfill materials from top of pipe bedding up to finished grade shall be
any material sremoved fromtheexcavation and suitablefor backfill, except do
not useasbackfill material any piecesof thefoll owing materialswhicharelarger
than 6" intheir greatest dimension for up to 3 feet above top of pipeand 12" in
their greatest dimension thereafter uptofinished grade: rock, stone, concrete,
asphalt paving, or masonry.

C. Typell Backfill, for pipewhich parallelspaved surfacesand whichisinstalled within 10
feet horizontal distancefrom edge of pavement and for pipewhereindicated or
authorized:

1.

Unlessotherwiseindicated, specified or authorized, placeall Typell Backfill
from top of pipe bedding to finished grade or paving subgradein 6" maximum
thickness |ooselayers, and compact each |ayer with mechanical tampersto
obtain 95% of themaximum density asdetermined by ASTM D698 (Standard
Proctor).
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2. Backfill materialsfrom top of pipe bedding up tofinished gradeor paving
subgrade shall be any materials removed from the excavation and suitable for
backfill, except do not use asbackfill material sany piecesof thefollowing
materialswhich arelarger than 6" inthe greatest dimension for up to 3 feet
abovetop of pipeand 12" intheir greatest dimension thereafter up to finished
grade: rock, stone, concrete, asphalt paving, or masonry.

D. Typelll Backfill, or pipeunder paved areas, for areasproposed to be paved, and for
pipewhereindicated or authorized:

1 Where Type 11 backfill isindicated, specified, or authorized, backfill trenches
fromtop of pipe bedding to paving subgradewith granul ar materialscompacted
t0 100% of the maximum density as determined by ASTM D2049.

E. Disposeof al excavated material swhich arenot replaced asbackfill inamanner and
location approved by the Owner and Engineer.

F. Final Reguirements

1. Throughout construction of the project until thetime of final acceptance, and
also during theduration of the guarantee period, maintainthe backfilled and
repaved trenches.

2. At the Contractor's expenses:

a Refill, recompact, and smooth of f asrequired all backfill which settles,
sothat all backfill finally conformsto the original grade of paving
subgrade, as applicable.

b. All pavement which may be damaged by settlement of backfill shall be
removed and repl aced after backfill hasbeen repaired as specified
above.

3.07 TRENCH FOUNDATION AND BACKFILLING - GRAVITY SEWER

A. Inorder to secure proper bearing for the pipe, the Contractor shall alwaysprovide
granular bedding material for thepipe. Material shall be properly compacted and
shaped as specified. Minimum thicknessbelow the barrel shall be8".

B. Intheevent that rock or unsuitablematerial isencountered, theHALL SDALE-
POWELL UTILITY DISTRICT shal be notified.
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If excavationiscarried below therequired depth or wider than allowed, granular or
other material satisfactory tothe HALLSDALE-POWELL UTILITY DISTRICT shall
be placed by the Contractor to secureafirm foundation for the lower 1/3 of the pipe.

Bell holesshall be dug to asufficient depth that the bell will not comein contact withthe
bottom of thehole. After thejointismadethebell holeshall becarefully filled with
granular material.

Backfill up to the centerline of the pipe shall be made with crushed stone materials. The
material shall beevenly and carefully placed under the haunchesof the pipeand hand
tamped.

Backfill from the centerline of the pipe up to apoint onefoot abovethetop of the pipe
shall be made with granular (crushed stone)excavation material .

Theremainder of the backfill from onefoot abovethe pipe shall be made by any
acceptable method whichwill not dislodge or damagethe pipeor causebridging action
inthetrench. However, no stone, rock or boulder larger than 6" in its greatest
dimension shall be used in the backfilling.

Excessexcavated material shall bedisposed of by the Contractor, inamanner
approved by theHALLSDALE-POWELL UTILITY DISTRICT.

3.08 DITCH OR CREEK CROSSINGS

A.
B

Utilize construction methodsthat will minimizesiltation and erosion.
All backfill shall begranular material asspecified for embedment material or crusher run
stone.

Clean up, grading, seeding and other restorationwork shall beginimmediately and
exposed areas shall not remain unprotected for morethan 7 days.

Check damsshall beinstalled inthe bedding and backfill of al new or replaced sewer
linesto limit the drainage areasubject to thefrench drain effect of gravel bedding.
Major rehabilitation projectsshould a so include check damsinthedesign. Damsshall
consist of compacted clay bedding and backfill at |east three (3) feet thick to thetop of
thetrench and cut into thewallsof thetrenchtwo (2) feet. Alternatively, concrete may
beused, keyedintothetrenchwalls. Damsshall be placed no more than 500 feet
apart. Thepreferredlocationisupstream of eachmanhole. All stream crossingswill
include check dams on both sides of the crossing.
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3.09 UNSTABLE SUBGRADE

A.

In the event that unsuitable material isencountered at or bel ow the excavation depth
specified or shown on the

drawings, theHALLSDALE-POWELL UTILITY DISTRICT shal benoctified. Such
material shall beremoved and replaced with suitablematerial. Methodsand materials
used for replacement shall be one of thefollowing asdirected by theHALL SDALE-
POWELL UTILITY DISTRICT inwriting.

1 Suitableearth or sand, compacted in thetrench.
2. Gravel or crushed limerock, compacted in thetrench.

3. Existing materials, stabilized after removal and then replaced and compactedin
the trench.

TheHALLSDALE-POWELL UTILITY DISTRICT shall determinethemethodsand
material sto be used, based upon the condition of the excavation, the pipestructureto
be supported, and the availability and character of stabilizing materials.

3.10RESTORATION OF SURFACEIMPROVEMENTS

A.

Roadways, including shoul ders, alleysand drivewaysof shell, limerock, stabilized soil or
gravel, grassplots, sod, shrubbery, ornamental trees, signs, fences, or other surface
improvementson publicor privateproperty which havebeen damaged or removedin
excavating, shall berestoredto conditionsequal to or better than conditionsexisting
prior to beginningwork. Restoration of shouldersshall consist of seeding and mulching
or stabilizing with limerock asselected by theHALLSDALE-POWELL UTILITY
DISTRICT.

Materialsfor roadways, road shoulders, alleys, or driveways, shall becompactedtoa
minimum of 95% of the maximum density asdetermined by AASHTO, Method T-180.

3.11PAVEMENT REPLACEMENT

A.

Do not cut streets, roads, sidewal ks, and other paved surfaces except where boring and
jacking cannot beaccomplished. At Contractor'sexpense, repair all damage outside of
the specified limits. Maintainall crossingsuntil project completion.

1 Paved surfacesshall belined and neatly sawed parallel to trenchesand around
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work items prior to excavation.

B. Asphalt pavement shall beremoved by saw cuttingonastraight linewith edgesas
vertical aspossible. Concrete pavement or asphalt surfaced concreteshall beremoved
by cutting with aconcrete saw inasstraight alineand vertically aspossible. Materias
toreplace StateHighway paving shall conformto the specificationsrequired by the
Tennessee Department of Transportation. Other asphalt pavement replacement shall
conformto the requirements of the applicable State, City or Knox County
Transportation Specificationsfor asphaltic concretesurfaceand binder course.

C. Prior to replacing concreteor asphalt pavement replacement, amineral aggregate base
shall belaid. Thebasefor concrete pavement and for asphalt pavement shall be 6-
inches (minimum) of compacted thickness. Thebase coursefor each shall be
compacted to a minimum of 98% of the maximum density asdetermined by AASHTO,
Method T-180. The Contractor will havetests made by anindependent testing
laboratory to verify compaction results. Onetest will bemadefor each block of
continuous trench cut.

D. Non-asphalt pavement replacement shall bereplaced of like material and thickness.
Asphalt or built-up asphalt pavement replacement shall bereplaced with likematerial of
concrete asdirected by theHALLSDALE-POWELL UTILITY DISTRICT. Where
concrete pavement isrequired, the concrete shall have aminimum of 6-inchesin
thicknessand bereinforced with 6 by 6 No. 6 gagewelded wirefabric. Concretefor
paving shall be 3,000 psi design strength. Wherethe pavement replacement isof like
material, it shall bereplacedin thickness equal to or better than that existing at thetime
of removal.

E. Unlessthebaseisseal ed or other temporary paving applied over areasto be paved,
pavement shall be replaced not |ater than 3-weeks after completion of backfill.

F. Restore to at |east the conditionswhich existed beforeexcavation, all surfaceswhich
have been disturbed by the pipelineinstallation, asspecified below. Aseach surfaceis
being cut, the Engineer will examinetheexisting surfaceinthe Contractor'spresence,
and the type of surfaceto bereplacedin each caseshall be determined by the Engineer.

G. Themaximumwidth of all pavement and all other surfacerepairsallowablefor payment
by the Owner shall be the maximum trench width at thetops of the pipes (as specified
hereinbefore) plus12inches, or six inchesbeyond each side of the specified maximum
trenchwidth at thetopsof the pipes. For special instanceswhere Open Cut Highway
Crossing ispermitted, the maximum width of pavement repair allowablefor payment by
the Owner shall bethreeinchesbeyond each side of the concrete cap or bituminous
binder courses. At Contractor'sexpense, makeall repairsoutsideof thislimit. If the
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repairs do not reach thislimit, the Owner will pay only for the actual extent of the
repairs. Replacewith new surfacesall existing surfaceswhich arecut, removed, or
otherwisedamaged by thework under thisContract, asspecified hereinafter. All new
surfacesshall conform accurately to the el evationsand contoursof the existing adjacent
undisturbed surfaces.

1 Existing gravel surfaces: replacethesewithasix inchthick compacted layer of
new road gravel of the sametype gradation asthe existing.

2. Existing asphalt ("black top") surfaces: replacethesewithasix inch (minimum)
thick compacted base course of new road gravel, and a3" binder, 2" surface
course minimum thickness of hot-lay plant-mix type asphaltic concrete
conforming to the applicableroad or street paving specifications of the areain
which thework islocated. Beforelaying asphaltic concrete surface course,
apply aprimecoat to the underlying base course as specified hereinafter.

3. Existing doublebituminoussurfacetreatment surfaces: replacethesewithasix
inch thick compacted base course of new road gravel, and a
doublebituminoussurfacetreatment courseto matchtheexisting surfacecourse
and conforming with the applicableroad or street paving specificationsof the
areainwhichthework islocated. Beforelaying double bituminoussurface
treatment course, apply aprime coat to the underlying base course asspecified
hereinafter.

4, Primecoat: thisshall be one of thefollowing typesof liquid asphalt as
authorized for the conditionsinvolved: RC-70, RC-250, MC-70, M C-250.
Heat the priming material and apply it with asuitable asphalt distributor at a
uniformrate of 0.25t0 0.50 gallonsper squareyard of base, asapproved.

H. Wherepipeisinstalled ontheshouldersparallel to asphalt, doublebituminoussurface
treatment, concrete, or other surfaces, maintain ditchesuntil they arefirm and present no
traffichazard. Whereauthorized, placesix inchthick compactedlayersof new road
gravel on the shoulders.

l. Road Gravel Material: Road gravel shall be of the sametype and gradation as that used
for street and road work by thelocal street or County Road Department intheareain
which the sewer systemislocated.

J. Unlessotherwiseauthorized, all trenches subject to paving shall bebackfilledwith
granular material and compacted and pavement repairscompletedimmediately. Failure
by the Contractor to satisfy thisrequirement shall resultinrejection of periodicestimates
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for payment until surfacerepairsarecompleted. Not having sufficient areatowarrant
moving equipment or subcontractor to work areas shall not be an acceptabl e reason for
delaying surfacerepairs.

State, City and County Approvals: All entriesinto State, City and County roadsshall
be subject to the approval of each entity involved. Final Payment will not be made until
theContractor hasobtainedall necessary road department approval sand submitted
acceptablewritten evidencethereof.

Repair of Existing Concrete Surfacesincluding Sidewal ks, Curbs, and Gutters

1. General: Remove existing sidewalks and curbs and gutters only asrequired for
new pipelineinstallation, and replaceremoved sidewalksand curbsand gutters
with new sidewalksand curbs and gutters, which shall match existing
undisturbed correspondingitemsindimensions, finishes, grades, and
arrangements.

2. New concrete shall be4,000 psi withan air entrainment value of six percent
(1« percent). Thewater cement ratio shall be not greater than 0.50 by weight.
Concrete ssump shall be oneto threeinches.

3. Expansion Joints: Provide expansion joints on 20 foot maximum centersin
curbsand guttersand on 35 foot maximum centersin sidewalks, full depth of
concretecrosssection, and formedwith ASTM D1751 1/2" thick expansion
joint filler.

3.12 TESTS (If Required by HPUD)

A.

The Contractor shall furnishfacilitiesfor making all density testsand makesuch
restorationsasmay be necessary dueto testsoperations. All density testson backfill or
base replacement will be madeby acommercial testing laboratory employed by the
Contractor and at such locationsas may berecommended by theHALL SDALE-
POWELL UTILITY DISTRICT. If thedensitiesasdetermined by thespecified tests
fall below therequired minimums, the Contractor shall pay for all retests.

END OF SECTION
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