EXCAVATION, BACKFILL, & COMPACTION



STANDARD SPECIFICATIONS - TRENCH EXCAVATION AND BACKFILL

PART T - GENERAL

These specifications are general in nature and are designed to cover sxcavation
and backfill for pipe line and structure. In ceses whers 2 provisien is
epplicable to a particular type of construction or use, i1 is covered in the
spacificaticon for the specific application e.g. Standard Specifications for Sewar
¥aina. Where there is a mors skringent requirement in such sz gpecification,
compliance shall be with the specific specification which iz directly applicakble
to the situation. :

A Contracter shall ecomply with all avplicable laws and regulations inecluding
"Rules and Regulations Governing Excavation Work" of the State of Colorade and
recelve an excavation permit from the Town when working on Town right of way.

Existing Conditians

frior to commencing construction the Conirsctor shzll be responsible fow
documenting the existing conditicn of the eonstrucktion s=ite and surrounding
arsas. Phobtographs and writsen descriptions of all substandard pre-existing
conditions are recommended. Width of gravel and/or pavenent, depth of such, and
axistence of drainage should be notsd for roadways, as should broken fences and
other private structures which are in need of repair. Unless sub-standard
conditiens are adequately documesnted prier to commencing construction, the
Contractor will be held responsible for restoring the site te conditions which
the Town consider to be those which are standard and/or wers pre-exishins

Sinee construction equipment tends fto be destructiva of gravel and asphalt road.,
particular atfention should alszo he paid to recording conditions of roads which
will be traverssd by constructien equipment even if thers will not he any
conatruction aleng the apecific roadWay .

Protection of Existing Utilitigg

The Town will asasist the Contractor in locating existing utilities of which it
has knowladge. Contractor shall bha respoensibla for scheduling with the Town
sufficiently in advance for the Tewn to hsve someone available to provide such
assistance. It will be the Contracior's responsibility to contact all other
utilities to get assistencs in locating their lines and buried structures. Th.
Contractor will be respensible for verifying the locations of all utilities an:
for repairing any damage caused by his Work. The Contractor must fils notic.
of intent to excavate with esach of these entities at least 48 hours prior to
commencing work. ALl utility lines, including ecables and pipelines, in th.
vieinity of the work shall be expossd by the Contracior before work is started

If, after exposure, a conflict is discovered, Contractor shall propose A remedy
which shall be subject to approval of the Town and all other effected partie:



FART IT - PRODUCTS

SEDDING MATERTALS

Class I 3500 pai Class B concrete as apecified in CDOH Specification

Cla=zs IT Well graded crushed stone or crushed gravel meeting the
requirements of ASTM 033, Gradation 57 (3/4-inch %o No. 4)

Class IIT Selected soil free from clods and stenss greater than 3/4 inch
in maximum dimension and free of 211 unsuitable matsrials as
defined bhalow.

Unauitabls Materials

Expanaive materials and matsrial that contain debris, reets, organiecs, or frosen
materizls, stone or concreie heving & maximum dimensicn larger than 4 lnches or
materiazls that are unsuitable for providing stable slopes, 1ill, backfill,
foundation or subgrads maeterial for struciures or surfaces shall be classified
a2z unsuitables. Otherwise suitebls material which is unsuitable due to axcess
moisture content will not be clgssified a8 unsuitabls unless it cannot be dried
by manipulation, aeration, or blending with other matarials satisfacteorily to
meat moisture limits for proper compaction. L eTtrsm T few AdSA ey

PART IIT - BEECUTION

CLEARING AND GRUBBING

The area to be occcupled by permanﬂn* construction shell be elsarad and grubbad
of ftrees, siumps, roots, brush, rubblish, and ¢ther ohjectionable matter to the
sxtent neceasary for ovderly performanca of the work. All clearing limits shall
be staked by the Contracicr and epproved by the Town prior to any conatruction.
No tress shall be remcved or injursd outside the area to be gecupied by the work
without the prior approval of the property owner and/or the Town. The Town will
mark tresa within the clzaring limits o be removad.

Where spplicable, strip existing teopsolil prior to trenching operaticns. Depin
of stripping shall be determined in the field by the Town. Stockpile topseil
material far raeplacemant after all hackfilling and compacting operations ars
completed.

The Contrazctor =shall be responsible for the protection of all surface
improvements, structures, buried utilities, and plantings thet have not been
deaigneted for removel or modificeiion as part of this project. The Coniractor
shall esxercise care in his work fo insurse that no demsge will osocur to lawns,
shrubs, hedges, trees, &nd other plantings adjscent to the right of way or in
areas ¢f zccess to the work. If there is disiurbance to structures or plantings,
the Conftracter shall take remedial action at his own expense. Ho act,
represenistion, or inatruciion of the Town shall in seny way relisve the
Contractor from liability for damages or costs that result from sctivities of
the Contreactor. The Contractor may with permission of the propertiy ewner, removs
fences and other property to expedits franching cperations., Theses shell be
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repaired fo the satisfaciicn of the properiy owner as soon as backfilling
cperailons ars completed.

Femoval of Cleared and Unsuitable Materiels

Materials from the clearing operations shall be the reaponsibility of the
Contractor and shall be removed from the siie of the work and disposed of in a
manner satisfactory o the Owner and Town, and in accordance with atate and lecal
regulaticns.

Luring the precess of clearing or trench excavation, soils such as peat, soft
clay, guicksand, or other materials which are unsuitable for tedding may be
encountered. These materials shall be removed from the sits andg dispesed of by
the Contractor. If removal of unsuitable materizls results in sxcavation balow
the grade required for bedding, the area shall be backfilled to grade with
auitable bedding matesrials complying with the provisicons of applicable
specifications for the work being consiructad,

ACCESS ROADS AND BYPASSES

The Contractor shall be responsible for rroviding all access roads required to

€2% materials and equipment to the work areas. When required, the Coniractor
zhall construct and maintain detours ear bypessas around portionms of the work
that confliet with traffic. AllL barricades eand safety devices resguired ts

protect persens from injury and to avoid rroperiy damage shall he determined
and furnished by the Contractor. When necessary, the Contractor shall provide
suitable bridgss at crossings whers traffic must oross apan renchas.
Constructicn of access ways on private or goverament propsrity must have wr Lien
approval of the property owner prisr to commencing construction.

Ho read will be completely closed. If a2 detour arcund the conatruciion is not
feasible, then the installation across tha road will be made one-half at a time
te allow through traffic around the construction. Adequate fraffic conirol and
gignags must be provided by the Contractor and is zubjeci bo approval of the Town
Maranall.

PAVEMENT CUTTING

Where trench excavation requires the removal of asphaltic pavement, the pavement
shall be cuf in a straight line parallel to the directicn of trench sxecavation,
The ecut shall be made with a spadebit air hammer, by sawing, or with similar
approved equipment to obtain 2 straight, gquars, and clean break. Ripping the
asphalt will not be allowed. The pavemen: cuts shall be at least one foot wider
in each direction than the anticipated limits of the open trench. MNo excavation
in paved areas will be started until after the pavement has besn cut. The paving
materizl obtained from excavations in paved areas shall be disposed of by the
Contractor. At the Coniractor's option, the material may be broken into =small
pieces (less than 4 inches in maximum dimension) and included in the trenc

backfill materizl, except ithat the material mey not be placed within one foot
of the pipe in any direction, nor may it be nested. All arsas whers pavement
is removed shall be resiored as specified herein and shown on the typical
drawings. Temporary furfaces shall be placed until the permanent repair can be
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made.

411 surface improvements consisting of, but not limited to, pavementa, gutiers,
driveways, curbs, and sidewslks Jdamsged by the Contractor during the progress
of work shall be replaced at Contractor expense. The construction of the repairs
shall result in work equal to or betier than thail which existed before the damage
was done.

EXCAVATION

Excavation for pipe shall he by open trenches unless oftherwise specified or
shown on the approved plans. The trench shall be excevated uaing conventional
nethods. Any method which is not in accordance with normally accepted practice
must recelve pricr approval of the Town., Excavafion shall be mads fto line and
zrade shown on the aspproved plans. The banks of fthe trench shall be kept as
nearly vertical as soil conditions will permit, but shall rot exceed the angls
of reposs of the soil. Vertiecal trench walls shall be used in the zipe zone.

Grade Stakas

The Developer's engineer shall preovide grade stskes for &11 pipeline excavation.
These stakes shall locate the pipelines both horizentally end verticelly for
sawer and at least herizontally for water. Where finished grade of The ground
will differ gsignificantly from existing grade, vertical conitrel shall be provided
for water and other utilities. Maximum distance beiween grade stakes shall be
EQ feat. 411 sppurtenances snd structures shall be staked for locaticn anc
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Stockplling Material

Where material is excevated from the trenches and piled adjacent therete, it
gnall be piled suflficiently away from the edge of the trench to prevent caving
of the french wall and %o permit safe access zlong the trench. In unsupperiec
Erenches the minimum distance from Thne edge of the Irench to the Toe of the
apoll bank should noet be less than one half the total depth of the excavation.
aor less than two feet. With sheeted trenches, the toe of the spoil bank shoula
be at least 3 fazet from the edze of the trench.

Sheeting Bracing and Shoring

Where necessary, excavation shall be braced and sheetad fo provide complet:
safety +to persons working in or around the ftrenches and shall comply wilh
applicable faderal (0SHA), state, and local laws and ordinances. The Contractor
gshall be fully responsible for sufficiency and adeguacy of bracing excevations
with respect to work under construction and to adjescent utility lines and private
property. If sheeting is used %o suppoert the excavated trench, the sheeting
=hall be removed by the Contractor. Hemove szhecting end shoring as excaveilon:
are backfilled in a manner to protect the material, construction, and compactics
and/or other structures, utilities or property. No =such shesting will b
permitted to remain in the trench except when, in the opinion of the projec
sngineer and the Town, field conditiona or the type of sheeting or methods o
construction uased by the Contracter are such as fo mske the removal of sheeting
impractical. In such casesa, they may permift portions of the sheeting to he cut
2T ¢ such depth as he may epprove and psrmit lower portions thereof to remain
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in the trench.

lirainage and Groundwater Contral

Maintain the excavations and site fres frem water throughout the work. Hemovs
any water gncounfersd in the itrench fo the extent neceszary to provide {irm
supgrade, to keep water level below final pipe grade and t¢ prevent sntrance of
water intec the pipeline. Cenirsctor shall furnish and apsrate adequate pumping
equipment to ksep the water level belew the grade of construction. Waisr shall
not be permitted to run throuszh lengths of pipe already laid without written
approval of the Town. Ends of all pipes shall be capped or plugzed to inaurs
that water, dirst, ete., doss not snter tha pips. Bhould any dirk, mud, eteo.,
enter the pipe during installation, the Contrsctor shall flush the pipe
thoroughly in the prsseacs of ths Town's representative %o insure complate
removal of all foresign objects prisr to conmnnection o the existing aystam.

Use drainage metheds which will prevent softening of {oundation botioms,
undercutting of foofings, or other conditions detrimentzl to proper construciion
procedures. Accomplish the foregoing by the use of sumps and gravsel blankats,
well points, drain lines, or other means approvad by the Town. Grade =z
necessary 0 prevent surface water from flowing ints +trenches or other
excavations. Femove any surface or ground waier accumulszta2d in the excavabian
by the use of well peinis, pumps or other approved methods. If the tranch hotton
becomes unstable due to the entrance of surface water intoe the ¢pen excavation,
the saturated se¢il shall be removed and suitable backfill placed and compacted
to pipe grade.

Use of Exploaiveas

should the use of explesives be required, and their use approved by the own,
exercise all possible precauticns in the use, storage, or transport of sams.
Employ only competeni, experisnced personnel. Comply with 211 lecal and stats
reguirements. Contracior assumes full rasponsibility and liability for all
damage which may be caused by his use of explosives.

Sequencing

The Contractser shall excavate in sdvance of plpe laying only a aufficient lesngth
to assure steady progress in the installation of ripe. The lzngth of open trench
shall be limited where necessary to accommodats Eraffic, public safety, or as
required by the Town snd/or othsr entities with sushority, din vicinity of the
work being performed.

Pipeline installation shall follew trenech excaveiion within 100 lineal feet.
Trench backfill shall follow pipe installation within 100 lineal feet. Approved
cleanup shall fellow trench excavation within Z00 lineel feset. Particular care
shall ba taken to provide minimum interference with mail delivery and school
bus operatiosn. If the work will ragquirs a road to be closed, the Contractor
shall notify the proper agsncies, preferably in writing with a copy of the notics
te the Town. In Stata and County road rights of way, the amount of open trench
permitted shall be in accordance with the requirsmentas of the respective
agencisa.
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A1l installafion of utilitie and astructures shall be o the grade designated »
e approved vlans and in conformance with Town specifications and standards
Excavation for water lines shall be to & depth sufficient to provide a minim
cover below finished grade of the depth listad in the Water Specification
ghown on the approved Drawings. Specific authorization may be gziven by the Tow
to reduce the minimum cover by up to 6" along short ssctions o eliminats
minimize conflict with other utilifties or to facilitate connechkions if (O &
proolems are not likely to result from such a changs. Additional drench depin
shall be provided where street and rcadway grades will probably be lowerad under
future construction and where necessary to provide clearance between ditches,
culvarta, and other siructurss. The Town shall determine in the field the
additional trench depth required in locsticns whers possible future lowering o
strest gradas or other future consiruction makss greater depth desirabls,

Sewer line excavation shall bes to the depth nescessary to provide the grade and
bury deptih shown on the approved plans. When iying inte an sxisting line, the
Contractor.shall sxcavats at the manhols or approved tie in and shell bhegin
laying pipe from the existing facility unlsss ctherwise autherized by the Town.
More detailed zpecifications are discussad in other sections of this dscument.

Trench Width

Alignment of frenchas shall e carefully contrslled se that uniform distances
are maintained from propsriy lines and so that the pipe will be laid with
adequate space for compacticon of backfill betwssn the pipe and french walls.
All excavatisn shall be of sufficient width to previde ample rocm for proper
joining of pipe and fittings. Minimum trench width shall be twelve (12) inches
plus pipe 0D, Maximum srvench width will be restricted to pipe diameter p
two feet unless otherwise approved by the Town. IF the maxinmum trench width u
exceadsd, provide special bedding, sncasement, or higher strength pipe as
approeved by the Town.

PIFE BEDDING

Bedding Classes

Fefer fo irench width and backfill details shewn on the drawings and to Bedding
Details in this S=sction.

Clags 4 - Cpncrets Cradle - Class & bedding shall be dafined as bedding in which
the lower helf of the pipe iz set in 3000 psi minimum comcrete. The minimum
thicknaas of the concrete shall ke £". The width of the concrate shall be as
lesat equal to the oubtside pipe diameter plus 8". Usze whers indicetad on the
plana and where improper trenching or unssipected trench conditions require itas
use &s determined by the Town.

Clasg B - Use "Grenular Bedding" details for 21l flexible pipe such as PVC sewer
and water pipe, fibarglass pips, light weight steel pipe, polyethylene pipe, and
other similer pipes. (lass II or Class IT {see Part II this section) bedding
i3 required up to the springline and shall be used for the select beckfill.
"Sheped Bottom" deteil may be used for rigid pipe. Select backfill may be Cloca
IT or III maserials except if noted otherwise in aspzcific specifications.
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Clags € - Use only for pipelines in marshy or swampy ground or where approved
by the Town Engineer. Uniformly graded 1-1/2 ineh rock shall ba used for trench
stabpilization.

Class D - Impermissible bedding where the pipe is rlzce cn an earth foundation
with little or no care being exsrcised to shape the foundation te fit tha lowar
quadrant of the pipe barrel or te refill all gpaces under and sround the pipe
or where bedding materials are unsuitable to adequately support the load of the
ripe and backfill. In no case will this type of bedding hLe accepiabla.

Bedding Preparation

The botiem of the trenches shall be accurately graded to provide uniform bearing
and suppoert throughout the pipe length. Excess leading of the bell will noi be
permitted under any circumstances. Dig bell holes and depressions for joints
after trench bottom has been graded. Bell noles and depressions shall be only
of such length, depth, and width as required for proeverly making the pariicular
type of joint. The usze of garth mounds for bedding the pipe will not be
permitted.

All sharp stones, +trash, and other materials which may damage the pipe or
interfere with the proper bedding of the pipe end the placement and compaction
of the backfill shall be remeved from %he trench. The soil in the botiom of
the trench shall be locse, and at the cptimum meisture, so that uniform bedding
and c¢ompaction arcund the pipe is easily obtainable. Sheuld any material be
enceuntered which would prevent the cbtaining of suitable bedding, e.g. wet,
unstable, ete., the trench shall be over-excavated to a depth of & inches minimum
below the outside bottem of the conduit, except at points of rock and earth
transitions, at which peint the rock shall be sxcavated to 2 minimum of 12 inches
below the cuiside bottom of the flexible conduiti as shown on the iypical drawing
for pipe bedding. Backfill any over-excavation, required or inadvertent, with
materials gquivalent to, and compacted as specified for haunching materials
according to these specificaiions.

If the tremch botiom becomes unsiable due to the entrance of water into the
excavation, the saturated soil shall be removed and suitable bedding placed and
compacted Lo pipe grade.

Placing Bedding Material

The bottom of the trenmch must be dry or well-drained before bedding and
backfilling is started. Place material belew and around the pipe by hand to
prevent damage or displacement of the pipe. Place in lifts not to exceed 3" in
compacted thickness in ihe pipe zons.

Whenever flexible pipe i3 used, special care shall be employed in the pipe
bedding. Flexible pipes include FVD sewer and water pipe, fiberglasa pipe,
lightweight steel pipe, polyethylens pipe, end other similar pipes. Conform 4o
recommendations of (1) AWWA O SO0 Appendix A Standard for Polyvinyl Chloride
(BPVC) Pressure Pipe, 4 inch Through 12 inch for Water, (2) Uni-Bell EVC Handhook
end relevant Unibsll rzcommended practics manuala, and (3) ASTM Designation [
2321 Standard Recommended Practice far Underground Installation of Flexibils
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BACKFILL AND COMPACTION

The Contracior shall proceed with backfilling as soon as practicable, bui net
ontil Werk is ingpected by Town and Engineer. Compsction or ecnsolidetion shall
foliow aa soon sfter the placing &s is practiecal.

Backfill material shall consist of material which after placement and compaction
will result in a stabilized seil condition capable of supporting the normal
traffic and use losads that may bz encountersd. Normally the backfill matsrial
will be obtained from the so0il banks accumulated from the trench excavation.
The backfill materials shall be frese of vegsiaticn, lumps, trash, lumber, and
other unsuitabls or cbjectionable materials., The backfill placed within twelve
(12) inshes of the pipes (the pipe zone), shall be a Class IT or III material and
ghall not contain any sharp rocks, stonss larger than 3/4" in diameter or othep
cojects that mizh:i damags the pipe. In no event shall rocks or other ohiscts
whoge largest dimension sxcesds four (4) inchés be used as baekfill material.
All zuch materizl shall be removed from the work sres and disposed of in a menner
sccapiable to the Town. Moisturs contrel of fill will be requirad to facilitate
achieving scceptable soil densities.

Fipe Zone Compaction

After the pipeline has been installed, suitable backfill material shall be hand
placed in up te 3" lifts fo the pipe centerlins (springline)} and hand temped
and cempacted to provide firm uniform support for the pipe. Take cars to ensurs
that sufficient material has been worked undsr the haunch of the pipe to provide
adequate side suppori. With rigid pipe, if care has been taken to shape the
bedding material to the curvature of the pipe, only one atage of placement will
bs required te bring the haunching material to the spring line. Compact
haunching matsrizl te a minimum of 95 vercent Standard Proctor Density.
Additicnal beckfill shall then be hand placed and hand compactad in 3" lifts to
provide at least six inches of suitable cover sver the too of the pipe bafors
any maierial is placed with machinery. Take care to aveid contact between the
pipe end compaction equipment to avoid demege or displacement.

Compaction of initial beckfill, and backfill materisls shall be done in auch =z
way the sufficient backfill has been placed %o ensure that such compaction
gauipment will net have a damaging effect on the pipe or its installation. ANy
damage resulting from the backfilling or compaciion of the backfill =shall be
repaired by the Contracter in a timely menner. At &1l times precautions should
be teken to prevent flotation of the pipeline dus to entry of water inte the
trench. Compaction in the pipe zone shall be to 95% Standard Proctor unless
autherized or noted on the approved plans.

Upper Trench Compaction

The degree of upper trench compaction required for the backfill will depend upon
the location of the pipeline and the material used in the backfill. Under roads
and other potential driving surfaces, minimum compaction through the entire depth
gshall be 95% of maximum dry denaity. Elsewhere within public rights of way the
minimum compaction shell be at least 92%9. In no case shall compaction be less
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than 85%, or original soil density whig

In general, backfill ghall be mech

sheep foot rollers, pneumatic tire rolla
tampers which are appropriate for the o

Jetting or flooding shall not

ks pern

hever is gresater,

anically compacted by means of tamping ro!ers,

s, vibreting roller or othar meahanical
gterial being compected.  Compaction by
itted. The #rench shall be filled +to

provide a minimum of 3 fast of covar over the pipe before rolling equipmeni is
used and 50 inches before utilizing a hydrohammer during compaction. mha Eaximum

den=ity shsll be determined by the

Proctor may be used fop Clasa &

Typiecal Methodology

materis

Standard Proctor Test, except that Modified

ls.

The following mathod of compaction is typically acesptabls:  Use of alternate
nethods must firsgt be revigwsd and give

(Eédd;ng and backfill in the pip
h

and compacted with a tamping bar,

£ Zone

0 approval by the Town,

shall be hand placed with a shovel ang

Backfill below the three foot lavel bus
above the pipe zome shall be placed and compacted in lifts not g exczed 8 inches
in uncompacted thickness. Raquired compaction shall be obtained by uszing
suitable pneumatic or vicraiory squipment below the three foot depth. Above
three feet of fill, 12" lifts mey be placed {7 adsguate compaction can he

"achieved. It is the intent of this gpecification io permit the compacticn of pipe
line trenches by traversing with heevy rubber tired equipment above 3 fpotl of

Till, providing that adequats compaction can be obtained over the full depth by
this method without demags to the pipe. I suitable compaction cannot be
obtained, the backfill material shall be placed in thinner layers and/or sther
t¥opes of compaction equipment shall be provided. Rolling and backfilling will

Ltentinue until tha trench ig £i11

Un graveled and reved roads, six inches of gravel will be eddad to the subgrad
{2

ed and compacted to original grade. If apnroved

and compactad to S0% Modifiad Proctor.

sireets and whers the french orosses any sireet or road, the nen-pipe wone

backfill will be compacted with equipment suitable for the fi1l maierizls {o a
density of 95% 3+4, Froctor density as determined in accordance with ASTM 628.
The materials shall he pleced in the trepch in 1ifta not gxceeding B-inches in

Where the trasnch lies within imprive

thickness st a meistype céntent nesr optimum, unless Contractor damonstraieij
ability to edequately compaet lerger lifts,

In improved sipeetg O streats

J-Teet of fill will pe permitted
denzities comparebls to  those
compaction is likely +5 be achis

rogrammed for immedista paving, at all rpad
erossings, paved or not, and in other arsas degiznetad by the Town, the upper
layer of backfill shall be CDOH Class 6 rosd base material, compscted to 20%
Mcdified Proctor. The cohesive material below the roadbase shall he compactad
With impact type equipment in & manner similer to that deacribed above for open
arsas. 1In most cases wheel rolling of the backfilled trench with heavy rubber
tired squipment will ke adequate. No whael relling of tranches with l23s than
+ Uchesionless materials shali be compacted 1o
apecified above, but the most  satisfaciory

vad thr

E

ough vibratory equitment.
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Compaction Arcund Appurteénances

Beckfill around appurtenances such as pump stations, vaults, meter pita, valvs
boxes, lift siations, manholes, etc. shall conform to the same reguirements for
material, compacticn, and aite vestoraticn as apecified herein for trench
backfill. Materials shall be compacted to o5% 3tandard Proctor.

Ao "TES e T svor-Coemed  Lisx ADOELIEE ]

Soil Compaction Tesfs

Conduct tests for determination of maximum density and optimum moisture in
acoordance with the reguirements of ASTM 698 - Moistura density relatisns of
spils uwsing & 5.5 1b. hammer and 12-inch drop. Use method A, B, C, o D &=
appropriate, based on soil conditicn and judgsment of party conduciing tests.
Samples tested shall be representative of materials toc be placed.

Obtain eoptimum moisiure density curve and Atterburg limits for each type of
material or combination of materials encountersd or utilized.

Jse test resulis a= basis for density contrel of compaction gparaticns.

Denzity Ceontrol

Conduct tests for density control to verify the compaction of ths meterials in
any area of backfill in arcordance with the requirements of ASTM D 2922 - Densiily
of S0il and Soil Aggregate In-Place by Nuclear Methods, or ASTHN D 1556 - Dansity
of Soil In-Place by the Sand-Cone Methed. Huclear gauge mus:t be calibrated with
gand cone densities and laboratory moisturs messurements.

Conduct tests of backfill under all structures, adjacent to 21l struciures, and
in all usility trenches when under a roadway or sidewalls, and at a rate of af
lesat three tests for every 10C0 feet of uiility lines installed. Exact locabkion
of tests shall be as directed by the Town Engineer. Tests may be faken to verify
the compaciion through the depth of trench or at a depth designated by the Town.
Contractor shall excavate to depths directed to accommodate testing, and backfilll
test hoele in accordance with above provizions.

SURFACE RESTORATION

On completion of backfill operations and othar work, the entire site shall he
cleared of all debris, and ground surfaces shall be finished to smooth, unifom
slopes a2nd shall present & neat and worlkman-like appearance. The final grade
in unpaved streets and other areas will be graded to match existing grades
without producing drzinage problems. Areas which are 1o receive pavements,
surfacing, topseil, or landscaping shall be graded as required %o allow
inatallation of the specific surface freatment. Restoration of grass, shrubs,
and other plants shzll be done to the exient required to restore the damaged
arsas to a condition as close as practical to that which existed prior to
construction. Replace topsoil without compacting, to depth which was siripped
in landscaped areas. Tree damage shall be repaired in accordance with good
herticultural practice. :

Mo permenent pavemsnt shall be restored until the backfill iz determined to be
adequate and able %o properly support the pavement. ALl paved areaz shall be
raplaced with suitable pavement.



The finished surface of roads will be restored to their original corditic  as
determined by the owner{s) inveolved. The Town, County, or State Boad Departmont
as applicable, shall bte notified btwenty four hours pricr to pavement repair so
that & final inspection can be made. Pevement repair shall be guaranteed for
a period of one yesr.

Prior to replacing asphalt on properly compacted backfill, square up any ragged
edges of adjoining pavement. Sach cutting shall be done in sroecordance with
"Pavement Cutting" paragraph zbove. Apply MC-T0 or other approved price coat
te Class § roadbsse on tep and againat aides where pavameni is fto be placed, in
accordance with manufacturer's recommendsziions. Lay twe 2" mets of het
bltumineus asphalt to zresz and compacs: to 95% of Marshal Density. Place patching
material around the adzes and work inward. nless otherwise specifisd nerein,
materials and consiruciion methods shall comply with the Celorade Deparimanta
of Highways (CDOH) Specifications, Section 401 - Hot Mix Pavements.

Concrete work shall be removed and replaced to the nearest joint on each sida
of the trench. (See Town standard drawing for concrste replacement.) Concrets
shall be a 3/4" & sack mix mesting CDOH (lass B requirements from Section 8071,
Thickness of the concrete mat shall equal the thickness of the surrounding
concrate but not less than 4" thick. Immediately prier to placing conorete,
foundation shall be thoroughly moistened. After plecing, the zurface shall ba
shaped to mateh surrounding surface, fleoated with a woeden or magnesium flost,
and given a broom finish. All outaide gdges of slab and all joints shall za
edgad with a 1/4" radius edging tool. Expansion joints shall be placed to n cb
surrcunding concrefe. Dummy joints to divide concrete ints saciions shall . oepnd
1/3 of the depth and approximately 1/8" wide. Construction joints shall be
formed around all appurtenances. Premolded expansion joint filler or thicker
shall be installed in the jeints for the full depth. Immediately upen completion
of concrete, finishing shall be moistenad and kept moist for 3 days or curing
may be by curing with 2 membrane formine curing compound subject to eppreval of
the Town. During curing all traffiec both pedagtrian and traffic shall be
excluded.

The Town shall be ihe final Judge of the scceptance of restoration work. The
Contractor shall be responsible for reiurning all roadwsys traversed with hias
equipment %o conditions at leesst as good as existed prior o comesncing
conatruction. Again, in cases where sub-standard conditions existed pricr to
beginning construction, it shall be the Contractior's responaibility %o have
documented such c¢onditions or to restore the site +to standard condiiions
zceceptable fto the Town.
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