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FOREI'YORD

Review and qpdaling of GeneGI Specjf ications of National
b'ecam e . essent;al in l ight of new responsibi l i t ies entrusted
lVinister of Pakjstan on ihis Agency to Construct l\4otorways and
on international standards.

f, jshw;y,Authorry ( jss.j)

.by the Honorable prime

other important highways

ln order lo assess the new feguirements qf Gene|al Specificalions we arranged series of
meetings with other consuttants of the Aithority, besid€s gett jng the opinions of major
contractors in Highway lndustry. We also consulted different 0irectorates of the Authority
to know the problems lelt by them during exectrt ion of highway projects, A seminar was
also ar.anged to discuss various matefs, which attracted representatjves of vadous
clientsj consultants and contEctofs af highway indlstry in pakistan.

We have carried out amendmeEts in the current General Specif icai ions looking to the
causes of disputes and reasons of fai lure o{ ceriain roads constructed in various parts oi
the coqntry. Addit ion of new items has also been rnade in the exist ing specil ications to
cater lor future needs of National Highway Autiori ty.

Our sincere thlnks are due to sdveft l  agencjes, which contribuied in compilat ion ol this
imporlant document, however special attention of Cont|acts ard Specif ications Seclion o,
NationaJ Highway Authority undea the guidance c{ Chairman NHA, helped !s to comp)ele
the assignment.successiul ly. We hope that this document Wil l  iontr ibute effectively in
improving the workmanship and quatity of highway consiruction in pakistan.

For SAITlPAK lnternalional (pvt) Ltd.,
(S.i l4.A. Shirazi)
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GENERAL

1 , 1

1. Introduction

L4

!l!r"!!u!

Gefleral Soecificatiohs have.been produced for Nalional Highway Aulhoity,
(eepiog in corsideGtion that following types of activilies are beiFg carried
out in this organization

i) Construction of lvlotorways, new H:ghways Bridges and allied worKs

ii) Rehabilitdtion and Improvement ot existing road network.

iii) Maintenance ol existing rcads 3nd structures.

All the above three aspects of constrqction. rehabilitation and maintenance
' have beed covered in thes€ eenetal Specillcalions. Subseglent thaPtets

would give a list of such items of wbrk with an indicatiof ol thek probable
' use, in case ofthe above three categories of works..

Stlnd!rds

These specifi;ations describe lhe requirements and procedqres for
execution of work liemq to achieve required workmanshlp and quality. The
materials to be used shall conlorm to specilications and testing procedures
as per Ame can Association of State Highway ard Transporlation Off,ci3ls
(MSI-ITO), the America. Society for Testjng and Matedals (ASTM) or
erit ish standard (8.s.) as indicated in their latest editions' san-ples of
materials for labo.story testi afid their subsequent aPproval shall be utilized
according to tnese references

!&-s-!9*s

Cont6ctor shbll also providd skilled manpower in adequate number, who
can Derform execuUon \'rith quallly and wo.kmanship control in accordance
wfi the requirements of the work item.

EscipEsll

N ,rrber and kind oI Eqoipmeni required for djtferent jtems of work shall be
alan.ed by lne contracto'keepiog In view il 'e worknanship required by a
oarticular item and the qua.tiry of finlshed item required io be canied out in
eiqht hours shift. The Eogifleer shatl approve such Planning oi any cianges
shall be proposed for guidance of lhe Contractor. Howeler this procedure
shall flot relieve lhe Contractor af llis contfactual obligations pedaining to

t
1
t
I
t
I

t

performance and mainte.lance of Proj€cl.

t
t



Alternatir.  Eoulpm?t

While few of these speciilcalions may provide that equipmeni of a particular
size and type is to be used to perform portjons of lhe work, it is to be
undeastood thal the deployment and use of new or impfoved equipment is to
be encoLraged.

The Contractor may request, in writing, permission from the Engineer to use
equipmeni of a differeot size or type in place of the equlpment specified or
recommended in these chapre-s.

The Engineer, before considering or granting such aequesl, may require the
Conkacloa lo furnish, at his expense, evldenee to selisry the Engineer that
lhe equipmenl proposed for use by the Contractor is capable of producing
v/olk equa. to or better in quality than, that which can be produced by the
eoJipment soecif ied.

lf such perrnission is granted by the Engineer, it shall be understood lhat
such permission ls granted for the pu.pose of testing the qualiiy of work
actually produced by such eqUpment and is subject to continuous
atlainment of r€sllts which, ln the opinion of the Engiieer, src eqLral to, or
better lhan, that which can be obtained with the equipment specified. :Ihe
Engineer shall have the .ight lo withdraw sud, permission at any lime when
he determines that the alternallve equipment is not producing work of equal.
quality in all respecls, to that which can be pfoduced by the equipment
specifled. Upon withdrawal of such pemission by the Engineer, the
Contractor will be required to lse tha equipment orjginally specified and
shall, in accordance with lhe direclions ofthe Engineer, remove and dispose
offor otherwse remedy, at hls expenre, any defecUve or unsatisfactory work .
produced with lhe altefnalive eqLipment.

Neithe. the Employer nor the Contractor shall have any claim against.the
other for either the withholding or the granting of permission to use
arerative eqJipme_t. or for rhe withdrawal ofsuch permission.

Notnrag il th's clause sh6ll relieve tl'e Contracior of his respons'bility for
fumishing materials or producing finished $/ork of the quality specjfied in
these specifications. .

Storase ofM.ierials

Ariicles or fiaterials to be inco.po€ted in the work shall be stored in such a
manner as to ensurc the preservation ot lhek qlality and fiiness for the
work, dnd to facllltate Inspection.

Defective Materia's

All naterials vvhich ihe E;gineer has deiermined as not coflforming to ihe
requirements of the drawings and specifications will b€ rejected whether in
place or not. They shall be removed im.nediately fram the sild of the work,
unless otherwise permitted by the Engineer. No rejected materia{; the
defects of which have been subsequently corrected, shall b'e used in the

dl
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work, unless approval in writing has been given by th€ Engineer' Upon
lailure oi I1e C;ntiactor to comply promptly vlith anY order of the Engineer
made under tl_e provisions in this clause the Engineer shall have authotty to
cause the renoval of reiected material and to deduct the cost thereof from
any paytnents due orto become due to the contractor'

t
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oLani mateaial is rock sand g.avel earth' or.otfe- mrneral rrate' ial other
. than local borow or selected material obtained 04 the project Quafry

material does not include malerials such as cement. limg, maftle powder

elc. obtained ffom established commercial sources

Quarry l,4aterials shall be furnished by the contractQr frorn any source he

-"u Jete"r, ex.ept tha( when manoatory local sources of certain materials

are des;gnaled in the Speaial Provisions' tle Contractor shall furnish
. matedalfrom such desigfated mandatory sources

The furn;sning of quarrnaterials from any source is subj'Act to .the
provisions of "Examinaiion of drawings' Specifications, and.item of Wo*"

Unless approved in writing by the Engineer, material sources shalt not be

eicavated a! locations where lhe rcsulting scars will present an unsightly

"oou"run"u 
lrom any highway. .No Payment will be made for material

oLia'ned in vrolatlon of this prov:sion

Tha Contraclor shall, at his expeise' fiake any arrargements recessary{or
. hauling over local public and private roads from any souree 

.

Full comgensation fof furnishing all labo!r' materialsi tools' equipment' and
rncidenlals; aod for doing all the work iovolved in conforming to the
orovisions in lhis claitse, for iurnishing. and. producing nlaterials from any
;ource shall be consideied as included in tbe price paid for the contract item
ot wo* ihvoMng slch mate al and no additional co$pensa{ion Y/ill be
allowed therefor.

Trlde Names and Alterirat ives

For convenience in designation on the plans or in lhe speciflcations, c€dain
adicles o. materials to b; incorporated in the work may be designated under

a tr;de narne or the name of a manuiacturer and lhe calalogue information'

The use of an alternalive article or male al lhal i5 oi equal quallty and ol ihe
requifed characteristics for'the purpose inlended wiil be petmjtted' subjecl td

rhe io{rowing requkements

The responslbi l i ty of proo'as to qual(y aco su;tabli ty of alternatives shal be
uoon the Contr;cto' and he slal l  fJrlsn al l  Inform€tiol necessary as

reauired by the Engineer. The Enginee? shall be the sole judge as to ihe
quality ani suitability of alternative adicles or matdrialS and his decision shall

be f inal.

t
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Wheneverlhe specifications permil th€ substitution of a similar or equivaient
mate al or 6rticle, no tests or action relating to lhe appaoval of such
substitute maleriaiWll be rnade unlii the rcquest for the substitution is made
in writing by the Codkactor accoftpanied by coftplete data as lo the equality
of the mate el or adicl€ proposed. Such request shall be made well in time
to permit approva I with out delaying lhe wo.k.

.  Fr€oue!c1 'ofTests & Test  Del igMt iot

Frequency of tests. for the ltems of conslruction has been given In
subsequent chapters. Test designalion aild proced!re will be used as given
in the lateslversion of relative pub'ication.

LLi!-i!c

unless othe^lise specified, all tests shall be performed in accodance wlth
the melhods used by MSHTO/ASIM and shall be made.by the contracto.
underthe supervision of the Engineer or his designated representative.

Whenever lhe specifications provide an option between two or rnore t€sts,
the Engineor will detefmine the est to be used.

Vvhenever a refererce ls made in the speciications to a sDecification
manual, or a test designatjo. ether of lhe American Society For Testjng and
Materjals, the Amedcan Association of State Highway and Transportatjon
Officials, Federal Highway Specification, or any other rccognized nalional.
organizalion, and the number or other identification rBpresenling the year of
adoption or latest revision is omilted, ii shall mean the specificatlon, manual
or tesl designation in effecl on the day 30 days prior to the date for
submisSion of bids. Whenever said specification manual or test deljgnation
provldes fo. test reports (such as certified rnill lest reports) fronr the
manufaclurer, copies of such reports, identjfled as to he lot of material, shall
be iurnished to the Engineer, When material that cannot be idenlified with
specifictest reports is proposed for use, lhe Engineer may, al his discretion,
select random samples fiom the lot for testing, Test specimens from the
random samples, including those reqlired for rctest, shall be prepared in
accordance wilh the referenced specitication and lurnished by the
Contmctor at his expefse. The number oF such safiiples and test specimens
shall b€ entirely at the discretiod of the Engineef. Unideniitied rnetal
producls such.as sheet plale, hardwEre, eic. shall be subject to the test
requirements prescribed by the Engileer.

When desired by the. Engjneer, the Contractor shall fumish, lvithoul charge,
samples ol all matedals ente ng ioto the work ahd no irateriai shall be used
prior to approval by the Engiaeer. Samples ot maledal frcm local sources
shall be taken by or jn lhe presence of the Engineer, otherwise the samples
will not be considered for testing.

Construcl ion Strkes. Lines rnd Grsdes

The Ergineer will fL.nish des'g" survey oala ard jointy locate witl.
co.rractor, al l  points of inlersection acd of ta4gents ard basic berchnarks.
The plads indicate the prope.ties bi horizontaland vedical curves, together
lvith rates of superclevation where requked. The contfactor shall set

G4
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construction stakes establishing lines, slopds, and contlnuous profile-grade
in rcad work. and centef line and bench maaks fo. bddge vvork, culvert work,
protec{ve and accessory structures and appurtenances and will tomish the
Enginee. !,rith the original copy bf lhe field notes together \,!ith all n'ecessary
information relating to lines, slopes and grades. These stakqs and marks
shall constitute the field contral by and in accofdance with which the
conkactor shall establish other necessary controls and perform the-wofk.

lf, in the op:nlon of the Enginee., modificatio. of tl'e line or grade is
advisable, before or after. slakeolt, the Engineer will issu€ detailed
instructioils to the Contractor for such modification and the Contractor will
revise the stakeout for further approval, No change in bid unit price will be
made for sLch mod:fications.

The profiles and cross sections on the plans indigate the elevation of the top
of road suface or as otherwise noted on the plans. The cbntractor shall be
resporsible for the preiervation of all stakes and marks, ard if any of the
construclion stakes or. marks has been destroyed or disturbed, the
Contfactorwill replace them at h;s own expense.

The Controctor shall be respoflsible for the accuracy of all lines, slopes.
grades, and othef survey work.

As-Built Drswiq93/Shop.Drawi;es

During construction, the Contactor shall keep an accurate record of all
devialiorrs of ylork as actually installed from that shown or indicated on the
Contract Drawings or reMsed during construction. Upon completion of the
Works, the Contractor shall deliver all 'As 8uilt" drawings to the Engineei,

All shop drawings/fabrication drawings shall be prepafed by the Contracior
and submitted to the Engjneer before the start of lhe woy'(. The Engineer
shall cheqk and approve or return.the same to the Contractof for
correctron/modiication. All works are to be executed in eccordance with
shop drawings, approved befoG the commEocembnt of the wo.ks. Shop
drawings should taulyreflect the provisions of typical drawings. Any deviation
from the Frovision of contrabt drawingsi lhall not be allgwed unless written
approvai i$ issued by the Engineer.

Utilitl Lin€s

The Contractor shall conduct his operatibns, make necessai a(angeftjents,
take suitable precauiions and perJorm all reqlired warks incidental to lhe
prote.tion'of and avoidance qf interference with power lransmission,
telegraph, telephone and natlral gas lines, oil lines water and seweragg
mains and other utiliiies wiihin the areas of his operaiions in connection with
his contract and the Contractor shall save harmle9s and lndemfify the
Employer in rcspect ol all claims. demands, proceedings, costs, charges
and expenses whatsoever arlsing out of or in relation to any such
interference.I

I
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S a fetr Precautions,

The Conkactor shall adequalely provide for the safety' health and welfare of

o";."-"" 
"rn6 

ror the preveniion of damage to works' ma(erials and

!orioa"n, for. tt'" prtpo;e ofor:n conneclion with the Contfact'

Inspection

The Enaineer sl^allr at all ti-nes nave safe access to lhe work during its

*n"i*Jrion, and shall be fJnished \rith every reasonable faciiity lor

ascedajninq that the materials and the wo'kmansl"ip afe jn accoro?nce wrn

,n" r"quiJtent" and irtentions of these Speciflcations' the Special
p.ovisions. and the plans/dra$/ings All works ddne and all mate als

tumished shall be subject to inspection by Engineer'

Tne insoect'on of lhe wo& or mater'als shall rot relieve the Conkaclor of

anv o'tris oOtiqations to Iulll l h s conttact as p'escribed Work -and materials

noin'eetinq such requireme'ts sharl be made good and unsultaDle worK or

rn"tul". .i"v u" ,";d"ted nol#thstanding that such work or mate'ials have

l""n o|."uio,isv inipected by the Elg'neer or that payment therefo'has

beer included in a progress estrrale

I
I
I

*l

t
I

Anv work done beyord lhe liaes and g-ades snovvr on the

est'aUtis"ea Oy the engineer o' any exka work done without wrihen
witi ue consiaered as u.nautho zed work and willnot be paid for'

reiected, shall be remedied, or femoved and'
an acceptEble minner and no compensation
aemoval,.replacement, olfernedialwork,

plans or
a!thority

shall be remedied, ;emoved,

1 . 1 8

Upon order of ihe Engineer, lnautho zed wofk
or replaced at ihe Conlractor s expenses

UDon failure of the Contmctor to comply promptly wilh any

Engineer made uirder this liem' the Employer T"y 9?!::
,nu"rthoir"J **k fq be remedied removed, or rcplaced and to d€duct the

cosls lrom any payment due or to become due to the Contractor'

:
brder of the

A& lrr-gs!rd-Ier!st!@

Whe-ever the pla' ls or spec' ications provide that mo'e Ihaa oid specfied

methods of construction !r more than one specilled type of construction

"oi io-"nt 
auy oe use rc pe,forn'port ions o't_e work and leave the

selectiol of tn; method or ccfsfucton or the type of eqLipmell lo be used

uo to lhe Conkactor. it is undeastood thal the Erl1ployer does not guarantee

rhat eve.v such metl.od of consFucrion or tyoe of equip'nenl ca. be Lrsed

s-ccessfi ly t lroLgnoJt al l  or a4y pad of any pro.ecl l t  s 'ral l  be the

Contractor'i responsibility to select and use the alternalive or alternatives'

*r'i"i wiri sati.raaprify drform the work under the conditions encouniered'

I

I
I

Removsl otReiected sdd Unauthorized Work

All works, which have been
replaced bY the Contractor |n
will be allowed to him for such

I
T
I

I
I
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In the event lome of th; alternatives are Fot feasibre or it is necessary to use
more than one of the .aliernaiives on €ny project, full compensation'for anv
additional aost involved shall be considered as included in the contract pric;
paid for the item of work invoived and no additional compensation ;lt ;;
allowed thereofl

Work and naterials shall conforn to the l;nes, grades, cross sections,
dimensions and maierial requirements, Including tolerances, shown on thb
plans or indicated in the specifications. Although measurementi samplifjg
and testing may be considered evidence as to such confo nity, the Engineer
shall be the Sole judge as to whether the work or maierials deviate ffom the
plans and specifications. and his decision relating to any allowable
deviations ihercfrom shell be final

Triat Sectiotr

Contractor shall submit complete methodology of trial seciion for approval of
the Engineer. Tial sectiohs shall be prepared for each type of ioad
pavement layer. Inspjte of the approval of Engineer for trial section,
contractor shall be responsible for the quality of work. Contractor will provide
m:nimum of following informations in the rnethodology. .

i) Equiprnent to be used.
r., Layer thickness adopred
ii i)  Per day p'oductior.
iv) Results oflests.

Scope

I
I
I
I

I
I
I
I
t
I
t

1.?0

2 .
I
I
I

t
I

The Starderd Specifications is a pa.t o'cortract docurnenrs wl-ich shall be
read in conjunctjon with the Jollowind confact aocuments ,/vhich afe mutually
explanatory to one another and mentioned hereunder, rdth the order of
pfecedence as given in the Condition of Contract.

0
( i i )
(iiO
(iv)
(v)
(vi)
(vii)
0/iii)
(ix)
(x)
(xi)

Conkact Agreement.
lnstruction to bidders.
Addenda.
L c r c ,  u '  o l L c P t c L , L E .

5!pplementary conditions.
Speciai Provisions.
Conditions of Contract Pad - ll.
Conditions of Contract Fart - L
Drawings.
General Specificatioils.
The bid and Appendices'A lo fl

3. Abbreviar ions rnd Def ini t ions

Wherever io these specificatjons or in other conkaci documents the
following abbreviaiions and terms or pronouns in place of thern are used, the
inteit afld rneaning shall be interpreted as follows:

G-7 .



Abbrevlatiou3

MSHTO .

ASTM

AWG

ACI

PCA

Lb l

AWS

Gallon

ln. -

Ft. -

Yd.

Ltr.

mm

cm.

M

Km.

SM

o-

Sq. cm.

CM

.ha

Kg

Ton
0c

oF

Weight

Pound

Amedcan Association of €tateHighway ind

Transportation Offi ciaTs.

Afiedcan Sociely fol Testing and Material

Amedcan Wre Gauge

American Wood Preservers Association

Bdtish standafd Code of Practice

Amedcah Conc.ete Institute

U,S, Federal Highway Administ6tion

Podland Cement Associalion

American Welding Soclety

u.S. Gallon

Inch

Foot

Yard

Litre

MiUirneter

Centimeter

Meler

Kilomeler

Square Meter

.degree
Square Cenlimeter

Cubic Meter

llectare

Kilogram

Metric Ton (1000 Kg)

Degree Cenfigrade

Degree Fahredheil

I
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I
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1..:. Definittons

Whefever in these specilcations or i.l other coatract document lhe followirg
tefms or prcnouns in place of them are osed, the intent and meanlng shall
be inre|pfeted as.follows:

Acrepted

- Completlon ofthe work item to the Engineer's satiifaction

.q.dd end um

t
I
I
t
I
t

- A wdtten amendment or revision to the
issued to bidders prior to the final date
Tenders in the "lnstruction to Tenderer."

Contract documents or plans
and time for submission ot

- C.rushed stohd or processed gravel (shingle)

Ameniiies

I
I
t

- Recreational facilitjes and si.nilaf items provided to improve livin,
cond:tions at sjre - characterjstics condLcive to p easantness.

A!r9!

- A concrete, rock or maso.lry slao forming a part, or for the protectiori of a
skLctLlre.

AsDhalt  Ba3e Course

- The lowermost layer of speciiied thlckness of an ;sphalt
pavementwhich may include sn asphalt leveling course.

Asphalt Corlcreie

- Hign qLali ty, t \oroLrg'1ly control led hot mixture oi asphalt cement ard
well.graded, high quality aggregate, thoroughly cornpacted into a unilorn,
cense mass.

Asph.l t  Corc.et€ P{vemedt

- All courses of asphalt-aggregate mixtures placed above the layer of base' 
course, suboase o. i-proveo subgrade When placed diectly or the
subgrade, it is called iull-depth asphait pavement.

- lhat por-iion of the roadway adjoining the traveled way for spe€d ch4nge
or other pu.poses supplemedtary to through t|afilc movements.

I
t
I
I
I
I
I
I
I



- A low dam oa weir across a river equipped with a series of gates to
regulate the watersudace level above the weir' ,

Base Course

- The layer of specified mpierial and lhickness p{aced
. ihe sJrfacing.

&lE!

- .8eam, skuctural member.

Betdar

- Unskilled labouremployed on maintenance ganqs for canals or roads.'

aid/fc[der ?rice

- The sum of the products o' lhe quarlities oF work ririth the qLoted p.ices
in the Tenoer by the Conkactor.

Bjll of Ouaptiries and list of Prices

- A list showing work ql/ant:ties and specifying unit prce and/or lurFp sum
fof specific kems of wo-k.

Biinaioe Laver

- A layer of concrete or other iraterial (Genefally thin) coveing the surface
ofexcavated gfound or till, iorming a stable surface on whlch fudherwo|k

immediately below

'=

n1ay be constuc,ied.

Boulde'

i A rock fragment; uslally rounded by weathedng or abrasion, with
average dimension of 10 centirneters or rnore.

Boundarv

- Lim:t of r'gft-of-way or oll-e- zones.

Bridqe

-. Any structure other than a culved, which caries a ulility, facility, or
railroad highway, pedestdan, or other iraffic over a water colrse,
over, lndef or aroudd any obsfuetion and with a clear span of mofe
.than 610 M.

I
T

ril
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I
I
I
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Bund '

- A continuous embankmert, dike or levee. (genefally assoclated with
training or containing the flowof rivers).

CatchmeEt

. - The wEtershed or irea which contributed runoff to a drain or other
channel.

Contractor

- The individualflrm or corporation contfacling with th6 Employer/Client for
pedormance of the prescrjbed wotk,

Confract Pric€

I
I
I
I
I
I
I
I
I
I
t
I
I
I
t
t
I
I
I
t
I

- The sum of the ptoducts. of
appearing in the .agrcement
Engineer/Employef.

'between the. Contractor and the

- Construction limit of a project.ls area between lefi & rjght side of catch
points of toad under construction, where as in case of structures this limjt
will extend to areawhich is requiied fot executjon of permanent struclqre

Cubic Meter

- A volume equivalentto 1,0 Mi.1.O M x 1.0 M. :

the quantities with lhe agreed prices

Culoid

- Crushed

Culvelt

p€rtlcles with ea6h face fractured and in roughty cuboid

- Any structure, other than a b.idge which
roadwai lor d.a:nage or ir igat.dn proposes
M or'less.

provroes an opening undgr a
and wilh a clear span df 6.5

- With or associated With - for example, 'Railroad-cum-foad' bridge.

Cusec

or one cu0rc Toot pef secono,

!.9S

A rale offlow c



I
:_t

Davrvork

.- Workto be paid ioaon the basis ofactuallabour, matedal' and plant used

- Force accoult

Derour (Diversion)

- A iemporary roadvay, r/vhich leaves the main' ioute and rejoin il laler' for

the unintenuPted flow oflrafflc

Dra.vinss

- The aDDioved plans(drawngs), proFles, typicar cross-sectiols revised

..awinos and supplementa' drawrgs ot exact reproduction tnereor'

i,i"r' Jno" tl," roiition character' dimensions and deta:ls of the work

Earth

- Sedinehts or other unconsoiidateo . accu m ula tions of solid panicles'- 
iJiliJii" ll" ptvsical and chemicel disintegralion of rock, and which

tray or flay not conla'n organic flatle''

El:j4sr

- The dulv autl'o'ized representalive or the ClienUEmployer for controlling

ii" 
"iii".t 

site aci'ng difectly or througl" his duly aLtl-orized

representaUves, who is responsible for engineering supeMsion 01 lne

t'

I
I
T

wo*.

I
I
I
I
I
I
I
N
t

Ecuinrnent

- Allmachinery and eq!ipment, togetherwith the necessary suPphe$ for !p- 
i""p -J - i i" t"." ice ard asdbols and apparatus necessary tor t\e

prope. constrLction and acceptable conpletion of lhe workr

. Fir

- AFy ite-.1 of const_uctior which feqJires special placement'n lhe works

Flerible Pavemetrt Structure

- Anv combination of improveo subgrade subbase base a1d-asohalt

su;acing placed on the subgraoe lo supoort lhe traffic load and reouce

iis intensity at the subgrade sudace

F-!rEl-!4!Yr'\gE

- Sl-Jdering including supools ano falsewo-k'

G-12
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trlustrilion ot a Csntract

- Rendefed impossible of pedormance
contemplation of the Patlies.

by extemal calse teyond the

Gtnq Header

- Expedenced workman or labou' incharge of snal grouos of wo*men or
Iabour.

Gasoline

- [.4otor spiril, petrol.

cq&I-s

- Waiehouse, stole room orsto|ageshed.

Grede

- The 'traoe of a ve{ical plsne jntel5ecting lhe lop sqrface of the propqsed
wearirg su/ace, usua ly along the lo4gitudinal cente-l 'ne o' the roadbed
Pfofile g.ade means eitl_er eleva on or gradient of suc" kace according
to the context.

Crrvel

' Small sized slone, shingle or rock fragmedts usually rowded in
formed from rocks or boulder€ by glacial or weathering action.

Guide Brnk (for Bund)

- A protect ve and tra:ring embankneni or levee for directilg r:ver f ow.

Flish*.y

A general term denoting prSlic way for purposes of vehicular travel,
including the entire area within the right-of-way. (Recommended lJsage:
in urban areas-highway oi strdet in rural aleas-highway.or road).

I
I
I
I
I
I
I

- To place in special
completing ajob.

PU: ' ! u "  d , , y  ,  dLswc ,E r equipment or iixture for

Kilorieter

A dislance equalto lOOO rneterd.



Laboratorv.

- A testing laborato.t approved by NHA or any testihg laboratory, which
may be designated bYthe Engineer.

Leveli!g Cpurse

- Th€ layer of specified matedal of variable thickness placed generally on
en existing road surface to compensate for depressions and undulations.
in order to conect grades and cross falls accord ng to design.

M!ter iah

- Any substance specilled for use in the construciion of the prcject and its
appuienances.

Metalled fmarlwsvl

- Surfaced. p€ved (roadway). .

Mil€

- Distance of5,280 feet, (1,610M)

!49!!.9.9!

- Prevailing wjnds in ihe lndian ocean.

- The rainy season assoc;ated v/El lTe soutl-west monsoon.

Octloi

- A municlpal fee for municipal seMces.

Period ofMtirtenarc.

- Pedod of maintenance shall mean the period of contractols maintenance
narned in he contracl. catcJj€ted from the date of corrpietion of lhe work
as certified bythe lland€ver conmittee.

?4s!&Lql$!84!

- Eroker stone, brickwork or other materials olaced usually on side slopes
of Embankments lor protection ot the eadh surface, dry of in cement
-ortar as specilied.

. G-'14

I
*l
t
t



I
I
I

I
I
I

I
I
I

I

I
I
I

I
t

I
I
I
I
I
I

?rlm€ Cost

- A nei sum entered in the Bill of Ouantitles by the employer as the sum
provided lo cover lhe cost of or to be paid bythe Contracior to merchants

. or others Jor specific adrcles ol rnaterials to be supptlLed atter deducting
alltrade discounts and any discount for cash.

?rovide

- -fo 
make available an item for a certain pedod/time or indefinite time as

thd case maybe.

Provisiousl Sum

- Any sum of money fixed by the Employer and included in the Bill of
QuanLrties to provide fof. work nol atherwise included lhefeiil. .A
provisional sum is only to be expended, eithel wholly or in Part under the
gmplqyer's Representatives or the Engineeas direction in accordance
wilh Contract, lhis sum rnay of may not be utilised in full or partially
Ihaough ihe contractor.

Resu)ator

.- A canalslructure, usually equipped with gaies, for control, or checking, of
Jlow in the canal or an off taking channel

Retsm

- Kepoat

'Revelment  ( iv la ter i tD

- Rock.

Rig!t-of-$ av (ROJY)

- A general term denoting.land, propeity; or lnterest ihefein, ilsually in a
si.ip, acqlrircd for or devoteo to tralsponatiol purposes

A geneGl term denoting the area adjoining the
roadway. Extensive areas tlet\iveen the roadw"ys
may also be con9idered roadside.

RoadwAt

- The podion ol a highway wiibin ljmjts oi consiructjon.

outer edge of li,e
of a divided highway

G-15



Scrffoldins

- Arrarigement of struts/columns/pipes to suppod shuttering or other
plauomrs.

Settins our

- Laying out or staking oJhestablish:Fg on tne site ihe lines levels and
gr;de; b which the c;nskuction works are to be carried.out

Shinele

- See Aggregalesi

Shoulde!s

support of base and sudace courses

Side\valk

- That po4ion o' the roadway primari l ,

Pedestrians.

SIeep.rs

- The poriion of the roadway contiguous with he kaveled way for
accomrnodation of stopped v;hicles, for emeagency ilse' and for lateral

- Cross ties, railroad tieE.

Soil  Binder

- Porlion of Soil passing 0.425 mm (#40) sieve.
' :

Soeci i l  Provis ions

- Additiofs and revisions to lhe Siandafd Specifications and General
Conditions of Contract, .covedng conditions particular to an individual
contracl,

!.p.q!r-gi:35

- Disposalarea for excess excavatlon, spoiltip of waste dump.

Strrcirres

- Brjdges, cljlveds, caich basins, drop inlets retaining wa,ls, manholes,
headwalls, seryice pipes causeways lrish bridges and othei featll.es
which nay be encountefed in thewo* and not otherwlsg clessed herein

Subbise

. Tl"e layerof specif ied mate' ial and lhickness placed betv/een t ie base
course and sLb(Iade.

G-16
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- _I!9_!9p_!!rfac9_9t a eadb.el lpon which the pavement shucturos and
thoulders including curbs are constructed.

$ubsrade l€yel

- That level of the roadbed (or, embankment) on which othef road material
has ro be placed.

Subqr!de t reatnrent

- l\4odificalion of roadbqd material by stqbilization.

. subslructure

- Al 'of thar par! of a structure below the oea.:ngs of sir iple a_d continuoLts
spans, or dgid frames, including back walls, wing wslls

Sup€r-til:(

- A Pakislani tax od income o. profii above a certain level of income or
prof,L

Subsisde

Surface Course

- The uppermost layer oi specifled thickness
' pavemenl; also called "Wearing Course".

Surfact4g

llavete( vlay allo\iing ihe movement

r n  r cnh r l t  . n ^ .16 lo

a single tine of

of

- ihe upoe'most tayer of soecif,ed nate/ial pl;ced on tbe travelcd-wqy-9r
shou oe'. TJpgljl_lllfgq3 nay consist _of s!&!S-lre.al.o1e-nl (h_o!_
!:{aqe- -d?ssing). ol €sphalt corcrete sLrtace collrse ol concrete
pav9anen!.

Sunplv

- Primadly meaning to deliver any itenl on permanent basis

Tender

- Bid proposal.
' Ienderer

- A firrn or ifldividual submitting a Tender.

Tr!ltic Lanes

- That Fortion ol a
vehicles.
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unmerqlled (R!dye9

- Unsurfaced, unpaved {roadway)/did road

variation Ordet

- A document compiled to lnclude changes, substitutions and addiilonai
work items not covered in ihe LOQ, for the sanclion of the competenl
Authority and shall include inc€ase of decrease in quantities or rates
also.

Work

- The work shall tnean the furnishing oi all labour, materials, equipment
and other incidentals necessary. or convenient tb ihe iuccessiul
completion of the project and cafrying olt of all the duties and obligations

t
,, 1'-t_

I
I

lmposed bY the conkact,

,lYaeon (railrvav)

- A railroad fleight caf.

I
I
I

,l

I
I
l
t

!Vell

Wavleave

- Permission to cross lana, right of entry as defined in the tand acqulsltion
act oi the Govemment of Pakistan.

- A conc.ete or masonryaallson incorporated in foundations.

- Strcss sheets, shop drawngs, erection plans, falsework plans, form work
plans, cofferdam plans, bending diagrarns for reinforcing steel, or any
other supplernentary plans or similaf data which the conkactor is requifed
to submit to the Engineerior approval.

Writtetr IJrdertikiDg

- A wrjttel promise
I

,l
I
I
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TABT E FOR SAMPLING
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TESTING FREQUEI\CY
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. scgrouLE FoR SAMPLING AND TESTING oF EiVIBANKMENTAND SUBGRADE

l_
0TEM NO. 103 TO 113)

I
l
t
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t
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Mrter iel Test Designnliot SampliIlg rnd Tesling
Freouencri

Rcference

Soil Classilication.

CBR

Swelling

Moisture Denslty
(Lab) of
Relaiive Density.

Field Density.

MSHTO M.,I45

AASHTO T-193

MSHTO T-193

AASHTo r-180

ASTM D-4254-83

MSHTOT-191

1/2,000 cM.

1/2,000 M.

'1i2,OOO cl\4.

'112;000 fv].

'111,OOO M.

1/200 M.

As per ltem
108,2,
109.2.5,
110:2 etc,

As per ltenl
108.2 aad
110.2 etc.

As per ltem
108.2 (c) ,

As per i lem
108.3,
109.2.2 etc
rei. Density

As pe.ltem
108.3.

I
I
I
I
t

'109.2.2 etc.
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SCIIXDUI,E r'OR SAMPLINGA-I\TD TEST1NG OF AGGREGATE BASf, COIJRSE
. (ITEM NO.202)

I
I
I
I

l later ial Test Designation SaErpliqg and T€sring
Fr€quetrcy

Referedce

Aggregate A,ASHTO T-27

AASHTO T-89

M$HTO T-'193 .

AqSHTO T.96

AqSHTO T:104

Visual

AA,SHTO T-180

^ASHTO T-191 or
T-238 and T-239,

AA.SHTO T.176

3/Source plus 1/1000 M

3/Source pius as fequired
based on visual observation.

3/Source/stock pile plus as
fequired base on vafiation jn
gaadation.

3/Source plus 1/5,000 Ctu1

s/Soqrce plus 1/5,OOO CII

3/Source plus as required
based on visual obsetuation,

1/1000 CM
.

4/layer/400 M laid 3
minimum/layet if less than
400 lV laid.

'3lsource plLrs as requifed .
based on visual observation.

As per ltem
202.2 (a)

As per ltem
242.2 \e)

As per ltem
2?2.2 (D

Ai per ltem
' 
.202.2 

(ct

Ai per ltem
202.2 ld)

As per ltem
202.2 (b)

As pe. ltem
203.3.3.

As per item

As per ltem
2o2.2le)



scHFDU;E FOR SAMPLING AND TESTI:iG OF ASP.II{LTIC BASE COURSE

PLANT l l l tx (rTENl NO' 203)

Fine
Aggregate

Sampling ord TestitrgDesignation

As pef ltem
243.2.1(a)

As per ltem
203.2.1\b)

As per.liplh
243.2.1

As per llem
203:2.1 (e)

Fof use in
preparation
ofJMF.

/.s per ftem
203.2.1lcl
As per liem
203.2.1 (d)

For. use in
paeparailon
of JlvlF.

For Lise ih
preparation
of JMF.

As per ltem

As per ltem
2A3.2.3.

Gradation

Abrasion 
:

Sodiufi sulPh6te
Souodness

Stripping

Fractured faces

Flat and Elongated
Paaticle.

specifiq GravitY
and AbsorPtlon

Sand Equivalent
ol

Plasticity Index.

Speciic Gravity

Fdable Particles

Speoific GravitY.

l

Penettalon,.

Gradaiion :

Maxi.hum SP G..

AASHTO T.27

A,qSHTO T.96

MSHTO T-104 .

MSHTO T.182

Visual

Visual

AqSHTo T-es

AASHTO T-176

MSHTO T.89

MSI-iTo T.84

'111000 cM

3/Source/stock Pile Plus
1/5000 cM

3/Source Plus 1/5000 CM

3/Source Plus 2/5000 CN4

3/Sowce Plus as fequircd '

based on visual obseryalroni

4/Soorce for each size in Hol
bins of Asphalt Plani

3/Source Plils as requlrea
based oa visual obse a(on'
2nooo cM

'

4/Source.

2/5oOO.C[1

2/Shipment.

3Aryeek of plant operatlon
samples taken from heating
tank al staggered intervals

2/day s Production.

I
i

1-1 .12AASHTO

MSHTO

A,.iSHTO

AASHTO
T-30
AASHTO
t/iethod B

AASHTO

1-164

T-269AASHTO

I
;l
I

.l
1^

I
I
I
I
I

*l

I
.l

I
l

,l',1

I

t
I



- .-... . scgflulr roR SAM?LING AND.TESTING oF ASPIIALTIC BASE CottRSEI
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I

Test locations will be selected al random,

G-23

I
I

PLANT MD( (ITf,M NO. 203)

i \ l t ler lar Test Designation Samplitrg aEd Testing' Frequedcy.
Relereuce

i/lixure
ComPacteo
in Place.

Thickness

Compaction

MSHTO T.23O

MSHTO T.230
ASIM D2950

1/laye.@100Minteru€l
per laoe.

l layer@ lOO M Interval
pef tane.

As per item
2 0 3 . 3 . 1 1 .

As per item
203.3.9



Ivlrteri{l Test D€signatioo Salt1pliEg aud T$dng
'I'r€qu€ncY,

Reference

Soil

'l\,4ixtu.e

Classificatiof.

Mdistqre- Density.

Pulvedzaiion.

Field Deniity.

compressive
Skength

Weiting & Drying

MSHTO T-27 and
T€9.

AASHTO T.134

Note.(a)

MSHTO T.191
T-238 & T.205,

ASTM 0-1633

AASHTO T.135

3/Borrcw Source plus
1/1000 cM

1/Soil Clads.

1/300 m strip

1/300 m strip
1/300 m strip

1/Soil Class

1/SoilClass

Soilclass
must be A-3

As pd.ltem
204.3.4 tol
ref,0ensity

As pet ltem
204.3.5.

As per ltem
204.2.4

l.or rnx

N.eq
a) -- i  r t^ r

I
I
I

.T
I
I
I
I
I

'l

t
I
t
t
I

,. I
I
t

SCHET'ULE}'OR SAMPLING AND TESTING OT SON.CEMENT BAST COURSE
. (ITEMNO. 204)

Screening of Soil through one inch
sieves pdor lo mixing with cement.

I
I

G-24
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, ,- . SCHEDULE FOR SAMPLING AND TESTING OF CRACK-RELIEF LAYER
(rTEMNO.205)

ir,rreriat Test Designation Srnlpliug and Testing
Fr€queacy

Rrfcrcnce

Aggregate
iCrushed)

leggtegare
ltAsPlratttc
I open-gradeo
i planl flrx,l
I
lAsphal t
lcemenr

I Mrxt'Jre

I
I
I
1
j
I
1x
I
I
,l
I
I

i

I
l
I
i
I
i
i

I
I

I
t

I
I
)
I

cradation

Gradation

Asphalt Coating

AASHTO T.27

,CASHTO T.27

Same as for item 202. .

Same as fot coatse
aggregate under item 203

Samg as foi ltem 203.

1/day:s produetion or as
required based on visuai
observation.

As per ltem
2A5.2:1.

As per item
205.2 .1 .

As per ltem

G,25



Materiel Test Designation SaElpling and Testing R!lererce

Coarse
Aggregate

Fine
Aggregate

Asphalt
C€ment.

Premix
Asphalt

Gradalion

AbGs ion . .

Sodium Sulphate
Soundriess

Stripoinq

Fractuted faces

Ftat and lrongaleo
Particle.

speciflc Gravily
and Absorption.

t .

5an0 Equ va enr

Plasticity lndex.

Specitic Gravity.

Friable Particles

Specific Gravity.

Penelration.

Extraction
Cradation

StabilitY

Bulk Sp. G.avity

Loss Stability

MSHTO T.104

MSHTO T- 182

Vis!al.

Visual

MSHTO I.85

.AcsHTO T-176

MSHTO T'89 &
T-90.

A,CSBTO T.84

AASHTO T-112

MSHTO T.228

MSHTO T49

AASHTO

/'cSHTO

T-27

MSHTO
AASHTO

,AASHTO

MSHTO

AASHTO

AASHTO

T-164
T,30

1-245

1,245

T-166

r-245

1i1000 cM

3/Source plus 1/5000 ctut

3lsource plus 1/5000 CM

3/source plls 1/5000 CM

3/Source plirs as required
base od visual o bseavation.

-do -

4/Source for each slze in
bins of Asphall Plant.

3/Source plus as requked
base on visual observation.
1/1000 ct\4

Hot

zsource .

1/5000 cM

3/week of plant ope.aiion.
Samples taken from heating
lank at staggered intervals.

2/day's productjon.

As per llem
305.2.1 (a)

As per ltem
305.2.1 (b)

As per llern
305.3 1
As per ltem
305.2.1 (e)

For use in
preparalon
ofJMF. .

As per ltem
305.2.1 (c)
As per ltem

For irse in
preparalion
of JlllF.

-FOr l se ln
pfeparation
ofJN'lF.

As per
clause
3A5.2.2

As per
Clause .
305.2.q

G-26
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,-,- . . SCHEDULII.t1ox SalvllilJl-t\u ANl-t lsiillltt' u.tt w r:.Argl\t' Lvux-l!

: PLA-NT MD( (ITEM NO. 305)I
I
I
I
I
I
I
I
I
I
t
I
I
t
I
I
I
I
I
I
I

Test localions will be selected at random.

Nqte9

flr"t"riol

It't'xt,.,t.e
I compactec In

lp tace

I

Test D€sigratiorl Sampling ard Testing
Fr€quetrcy

Reference

Thickness

compactjon

AASHTO T.230

MSHTO T.230
AsrM D2950

1/layer @ 100 M interval per
lane.

lllayer @ 100 M interval per
{ane.

As per item

As per ltern
305.3.2.



scgxDutl FoRsaMplrNc;ND TEsrtrlG oF coNCRET.I
(ITEM NO. 401)

iUaterial Test DesigBatiotr SemFIing and Testing
Ireouerlcf

Acceptarie
Ltrnit

C6arse
Aggre!ate

Fine
Aggregate

Gradauon .

unilwt

sp. G|avity

Abso.ption

Abrasion

Soundness

Deleterious
Subslance

Gradation

Unit Wt.

speciic
Gravity

Absorption

lmpurjties

Soundness

Fineness

0elelerious
'Subsiance

Petrcg.aphic

MSHTO T-27

MSHTO T.19

AcSHTO M.6

AASHTO T.85

MSHTO T-85

PASHTO T.96

FASHTO T,104

MSHTO M-80

MSHTO M.6

MSHTO T.19

MSHTO T.S4

MSHTO T-84

MSHTO T.21

AASHTO T-104

MSHTO M-6

2/Sfockpile plus 1/10O0 CN4

'1lsoufce plus 1/1000 Civl

2/Source plus 1/1000 CM

1/Source plus 1/500 CM

1/Source plus 1/5000 CM

1/Source plus 1/5OOo cM

CMr  / c6 '  r .a  n l , ! c  1 /cnnn

t /a^ ' ! r .a  6n ' . ' ! / l r ]n r l  a i i

4/source plus 1/8o0 CM

4/Source.irlus 1/1000

. /C^" r .a  ^ l ' , .  1 /1OnO

1/Source plus'1/1000 CM

1/Soirrce plus 1/5000 CM

1/Source plus l /1000 CM

1/Source plus 1/5OOO CI\4

CM

cl\4

1/Source plus 1/5000 CM

As pe.ltem.
401.2.3 .

Fdr use in
preparatian of
mix design.

.  - do -

: do - .

As pef ltem
401.2.3

AS pef ltem
401,2.3

As pef ltern
441.2.3

As per ltem
401.2.2

For use in
p€paralion of
mix design.

-do -

As per ltem
401.3.9 and
401.2,2

As per llem
401.2.2

As pef ltem
401.2.2 .

G-28



SCIIEDI'LE FOR SAMPLING AND TESTING OF CONCRETE
(rTEM NO. 401)

G-29
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-Tlaterial Test Designation SamFthg add Testidg
Frequency. Limit.

Cement

Yield Test for
Cement Content

be  rng  l rme

Mortar Strength

ChemicalTests

^^-..^^^.^.
(Cube or Cylinder)

Slump

MSHTO TN2'1

AA.SHTO T.131

AASHTO I.132

AASHTO T.26

,qASHTO T-22

r'ASHTO T.119

Concrete
. mix

1/Lot or l OOO B;gs

1llot or 1000 Bags
<;---- ' "- . ' '

1/Lot or 1 000 Bags

1/Source

6/Shift or 50 CM (2 sels of 3
each)

2:/shift or 50 CM '

As per ltem
310.3.3

As per ltem
401.2.1

As per ltem
4o1.2.1

As per ltem
401.2.7

As per ltem
401. '1 .1 tab te
401-1
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. 
TABLE FOR ALLO]VABLE TOLERANCES

(IARTIflVORKS, PAVIMEIiT COITRSIS AND CONCRETE)

Description
Thickness LeY€l 5MStraiglt-

edge .
Cross-fall

$t.
LorgitlrdiIIaI Grade

in 30.M
("/,\

Sub"grade +0
-40

30 10.1

Subbase (Granular or
Stabilized)

+  1 0
- 2 0

+0
'25

20 10 .3 10 .1

Base Course (Granular
of Stabilized)

+5 +5 !o .2 I  0 .1

Asphaltic Ease Course. +3
-  10

6 ! 0 .2 1Q.1

Asphaltic Wearing
Cource..

5 !o .2 r:.,

Concrete for
Pavements. i

+  1 n  l +  10
.5

5 !0 .2 I  0 .1

Concrote for struclures 110 5

N otei 1 .

2.

Material  fo- stabi 'zat ion oF soi l  may be cer ' tent,  l lne of bi tu.nen.

Accurnulative tole.ance shall not be mofe than that as specified against
the fin6l laler

^ ; ^

I
I
T

*t
t
I
I
t
t

-+l

I
I
I
I
I
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ALLOIyAtsLX lr'OL.tjr{ANC.U f ROl}l I',}]I.:(JrqU r rcAL ]IEIGIITS
(REINFORCEMENT)

AS PER AASHTO M-31

. The term "Lot" means al l  bars o' the same norninal weigl-t pef l : leaf rreter Contahed rn an
individual shipping release of shipping order.

Re,nforcrrg bars are eva.uared o,1 the basi; of nomina weighti.  In
oventeight of any bar otlot of bars be cause of rejection.

I
t
t

ll
It
lr
It
ll

I



TABLE FOi ALLO'rfVABLE TOLERANCE

GEINFORCED CONCRETE PIPES OT' CLASS - II AND W)

AS PIR AASHTO M.170

'!Vall Tnickness
Permissible Varintion itl the
Position ol Reinforcemert

Descdption

lnternt l  diam€t€!

(?/,)

Pipds ofiniernal
diameter of 30O mm to
610 mm .--

+  1 .5 -5  mm or
-5 pe.cent
Whichever is less

1 10 percent ofwallthickness
orr 12 mm. whicheve. is less

Pipes of internal
diameter of 690 .nm tq
2'I5o nm

r '1.0 -5mmor .
- 5 percent
Whicheve? is less

I 10 percent of walllhickness
of! 12 mm. whichevef is less

!!@ r.. Pioe hav:nq localized vaiations In wa'l hic<ness exceeding those

soecified ab;ve shall be accepted if lhe tfifee_edge bearing strength a'rd
11,nimum steel cover req-irements a'e mel

Pioes navinq vadations in t |e posit ion of the.einforcemen! exceedirg
rhose soeb;f;d above sDall be accepted if the three-edge bearing sirength
requkements on a rcpresenlative sample are met'

2 .

o-32
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SECTION-T
EARTHWORI{ANN AI.I, IT'I)AcTwITrns

I
I
I
I
I
t.
I
I

I te No DescriDt ion Neiv Construction Rehibilitrtion Maintcnance

100

1A1

102

103

104

105

106

107

'108

109

110

111

1 1 '

' l  13

114

I
| , , .

General, Egrth Wo.k.

Clea.ing and Grubbirg.

Removal of Tfees.

Stiipping.

Compaction of Natural Ground.

Roadway and Borow Excavation.

Excavation of Unsuiiable sLlrplus
material.

:
Structural Excavation and Backfill.

Formation of Embankment.

Subgrade Preparation.

Improved Subgrade.

Soil Cement Stabiliz6d Subgrade.

Lirne Slabil ized Subgrade.

8i l !men Slabil ized Subgrade.

Dressing 4nd Compaction of
Beffns.

Reinstatement of shouldets from
Brick Kiln maierial.

o

o

o

o

o

o

o

a

o

o

o

o

o

o .

o

'o

o



sEcTloN-n
S]I!!ASE-A\D]BASI,

Nelv Constructior Rehabilitrtton llainte!!nce
I tem No DescriPtion

200

241

202

20q

204

2A5

246

207

2AA

209

Gfanula; subbase.

Aggregate BEse Cource.

Asphaltic Bas; Cburse Plant Mix.

Soil Cement Stabilized Subbase
and B€se.

Crack Relief layer.

Water Bound Macadam Base.

Deep Patching.

Reinstaterieft of Road Surfac-'

sc;dfication of Existing Ro;d/
Breaking of Road Pavement
Skucture.

Pavement \Mdening and Grgoving214

212

213

of exisiing surface.

Linie Stabilized Aggregaie Base
Co0rse,

Biturnen Slabilized Subbase or
Base,

Cold Recyclinsj of Road Pavement
Skucture/Soil Stabilisation.

Asphaltic Base / Bindel course

Geotexiiles

214

215

o

o

o

o

o

0

o

o

'o

o

o

o

o

o

o

G-34
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siCTION.III
SITRFACE COURSES A

t
I
t

t_

' - . - i .  I  Descript ion NerY Codstruction Rehlbilibtion I Maintenance

300

301

302

303

304

General.

Asph6ltic lt'laterials.

Bituminous Prime Coat.

Blturninous Tack coal.

Bituminous Surlace Treatment and
SealCoat.

Asphaltic Concrete Wea.ing Course,
Planl Mix.

Shoulder T.eatment.

8it-Mac.

Hoi Recycling oi Asphalt Concrete

Cold Mill ing

Concrele Pavements.

o

o

o

o

0

o

o .

o

o

o

o

o

o

o

o

o

o

o

o

q

o

306

307

308

309

o

o

I
t
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SECTION.W

fteln No i Descriptiqq Ner Consfuction R€habilitatio! Mrintenr!ce

- 
fo"n.r"r 

- structurcs.
- |  Bridqes and culverts

- 
|  "*"**.

- 

| 
Falsework & centrlng for Bridges

" 
lFormworK

I 
Steel Reinforcement,

- 
I 

Preskessed Concfeie Structufes.

- 
I 

Joints & BeadnS Devices for Concrete

-  
lei t ins. .

- 
I 
sheet Pilins.

- 

| 
Well Foundation

I 
Bdck N4asonry

- | Randorn and. Dressed uncoursed

I 
stone MasonrY.

- 
| 
oresseo Cowsea sione Masonry.

- .l Steel Structures.

I
I
I
l
I
i

I
i

!

400

400A

401

402

403

404

405

406

407

408

409

410

411

412

413

o

o

o

:

o

o

o

'o

o

o

o

o

o

o

o

o

o

o .

o

0

o

o
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SECTION-V

!
-L--.:

T}RAINAGE AND EROSTON
I
I
t
I
t
t
I
I
I
I
t
I
t
I

I
I
I
t
I
I

:'iNo I DESCRIPTION Nel1 Con6truction R€habilitation Mainteuance

j 500
l
i  501

I

i uo:
501

:i

I
I

:i sos
:I
tl
rl s06
il
ii 507
tl
li 508
il
il son
11
il

l l  510

I
i l  s i 1
il
I
it.

tl
tl
il
ll
!l
tl
rl
1
I
I
i .

I
l

- 
| 
cene,". - o-"in"se & Erosion Works

, 
I 
Reinforged co.crete Pipe Culverts

- 
I 
Bed to Concrete Pipe Culverts.

- 
|  

Undefdrain.

- |  Headwalls. Wingwalls. Parapets,
I Approach Slabs Aprcns and siphon

] 
inlets / outlets.

- 

|  
Manholes.

- 
I 
Drop lnlets and calch Basins.

-. 
I 
Gabions

t - . . -
I  Hf lCK PaVtnO,

l
- I Riprap and Reinforced concrete

I 
Slope Protection.

- I Dismantling ol Strllctures and

lobs t ruc t io rs .
- 

| 
stone Pitchins

. 
I 

oitctr t- r 'ns ano wash cnecks.

o

o

o

o

o

o

o

o

o

o

o

o

'o

,o

o

o



sEcTloN-l'I
ANCILI.ARY lVORKS.

N€\v Constluclion Maitrte dce

600

601 -

General - Ancillary Works

Conbrete Kerbs,.GulleF and
Channels

Asphalt Concrete and Cemeoi
Concrete Side Walk.

Brick Edging.

MetalBeam Guard-rai l

Concrele Beam Guard+ail

Brldge Rallirrg,

Traffic Signs and Safety Devices.

Pavement Markjng.

Reflectorized Pavement sluds.

Precast Concrete Posts & Markerc.'

Fencing.

Furnishing and Planting Treea
.Shrubs and Ground cover.

Sprigging and Sodding.

o

o

603 .

606

607

609

610

6'11

o

o

o

o

b

o

o

q

,!

i

i
I

o

o

o

o

o

o

o

o

o

o

o

9

o

o

o

o

o

o

o
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MISCELLANEAUS . :

I
I
I
I
I
I
I
I
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I
I
I
I
I
I
t
I
t:
I
t

lrcm ryg- Description NelY Construcilon Rehabiliration I M;l;

!41

i0z

7A3

ia4

Provision.of S urvey Teams and
lnstruments.

Provide, Equip and l\4aintain Office
Facilily to the Engineer.
(Base Camp Facility)

Provide, Equip;nd Maintain .
Laboratory for the Project.

Maintenance of Works for One yeaf
aftercompletion (Pe od of
Maintenance.)

Temporary Road Works for Tiafilc
D ive rs ion . .

Control and Protectlon of Trafflc,

o

o
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EARTI{ WORK

AND

ALLIED ACTIVITIES
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I
I EARTHYI'ORK

cnxBneiI
I
t
t
I

1
t
t
I
I

DESCRIPTION

Earthwork will consist of all necessary work for the excavatjon and placing in
. eflrbankment or backfill or disposal by dlmping oi earth, rock or other

ma'ledal from or to the rcadway or adjacent therelo or from bofiow areas.
includjng tle excavaton of side and lnterception ditches, the reeovat oi
t]ngLritable subgrade malerial, the formation of laybyes, the widening of cuts
and the flattening oi cut slopes whether to obtain material for embankments
or backfill, or to increase the stability of the slopes, clearing and grubbing,
the seleotive removal..ot trees, strjpping and thd removEl oi exlsiing
obstructions within the apprcved cross section for excavaiion, In acooadance
with lhese specifications and in conforrnily with the lioes, grades, seqiors,
and dimeas:ons shown on the drawings or as oirected by the Engileer.

SOIL INtrORMATIONI
t

Any information concern;.g the Fropertles of the soil or sub soil and othei
geotechnical information sh6wn on the drawing of other documents fafrning
parl of the coDlract is torinfa|mation only. Tbe conlractor is obllged to make
his own assessment of site conditions prevailing.. No claim for extra cost or
lirne exlension will be entedained based on lhe information provlded.

The Coniractor shall be deemed to have visited the site prjor to making his
bid and shall ascertain the nature of lhe eadh and rock, its quantity,
locations and suitability to meet the specifled requircmeots, and he shall
base his bid esiimates sole{y on his own soil investigation. After the award
of !ne conrracr no claim fo'a revis:on of bio prices depenoing on the sources
of soil inforrnation will be ente.tained.

EXPLOSnI'S',

\Ahere explosives are used the Contractor shall provide suitdble buildings or
warehouses in approved positions for the storage oiexplosives, which snall
be stored in the mannerand quantily approved by the Engineer or as per
relative laws of govemrnent. Such storage places shall be accessible only to
authorized personnel. They shall be properly rnaaked, all doors or accesses
thereto shall be construcied of maierials as directed by the Engineer and
provided wilh secu.e locks and all necessary means for preventing access
by unauihorized pe6ons. The Contracto. shall be iesponsible.for the
prevention oi any unaulhbrjzed issue or improper use ol any explosives.
The hafdljng of explosives shall be entrusted only to experienced and
resilonsible men, to the salisfaction of the Engineer, and in confo.mity with
the statuiory regulations.

I
I
t
I
t
I
t
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The greatist care shall be taken by the Contractor iluring all blastjng
ooerations lo ensura that no iniury be don€ to persons or oamage to
o;ooedv or to the flnished work. Shots shdll be properly loaded and capped,

. ina oniy a moderate Pharge shall be used in each hole A record of all
' 

explosiv;s used, showing locations and amounls, shafl be kept by lhe
Contractorfor checking by the Engineef'

where directod by the Engineer, the Contractor shall provide heaw mesh
blastinq mat for piotection of persqns' property and the work' lf necessary'
blastin! shall be restaicted to time prescribed by the Engineer'

The Engineef may Prohibit blastjng and order the rock to be excavafed by
. other means, lf, ih his oplnion, it would be dangefous to persons or adiacent

structures, or is being carried out io a reckless manner, lf traflic on the road
h"iio l" int"oupt.i,. ttte contractor shail oblain approval of his schedule
for such interuption from the proper authorities and €hall sa sry the
Enqineer that hohas obtaineA it No extra pqymeni sh6ll be admissible for
sudh armngements as descdbed hero above.

100.4 REMOVA! OF E}dSTING OTSTRUCTIONS

The pay ltems under llems 101, 103, 105, 106' 107 and 108 shall include
the cost ol removal of all malerlal regafdless of its naturc, encolntered
within the tjmits oi the approv€d cross-section, including the removal and
disposdl, as requircd by the Engineef, of existlng b.ick, stone' concrete or
malonry, rock boulders or fTagments, old Pavements, culveds' bridgbs of
parts th!r6of, retalning walls or any olher maledal encounte€d during the

. ;xcavation; unless a separate item exisls fof such featules

All drilling and blasting

tross-sections or dimensions

100.5

100-2

I

shall b€ done in such a manner as to brjng ihe

t
I
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I
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I
I

""""uutii"n 
l. 

"r0." 
a-s possible to the requked cross sections' and.!o

aisiuru as lirtle as possible the mateial to be lefi in place Blasting by
meani of.drilt trotes, tunnels, or any other metl'od shall be performed al lhe
entke risk and reaponsibility of the Contracior who shal have no claim to
oavment tor extra work occasioned by breakage oLtside tl-e app'oved

REMOVAI OR DNTRSION OF \YATT'R

Except whe-e provioed for, no sepaaate payment will be made fo' conlrol or
or .emovai of water during or after' eadhwork operalidns. The cost of
sheeting, shodng, clffe.dams, pumping and drajnlng shall be include! in the
bid prjcls fof eadhwork, The Contractor shall provide necessary facjlilies
for dewqtering and for draining ol diverting watercoufses when necessary
for lhe protection oithe contract \4ork.or where reqlired by.the Engineer.

The Contracldf shall provide subh drainage oullet ditches or canals as may.
be necessary lo efiect propea drainage before rain ls expected. Such
drainage ditches or canals for prolection of work dudng consttuction and
theif n;aintenance and clearjng lo make them conlinuoiisly effeotjve dudng
the work shall not be pajd sepa|alely, but shall be deemed to be incllrded in
other itens of work.

I
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I
I The Contractor shall alsQ provide, iix, mailltain and operate such engines,

oumDs, hoses, chutes and other appliances as are necessary to keep the
accumulated lvater at a level requlred foi the safety of the skuctures as

I
I
t

I
t

directei by the Engineer,

DTICEES

I
I
I
I

I
I
I
I
I

The Contraitor shall construcl side d tches, interception ditches' and inlet
ano outlet ditches as shown on the D.awngs or where ordered by the
'Enoineer, whether for temporary of permanent drainage ln ordBr to keep
.*aier awav from tfe embankment. subgrade and/of pavement during
constructio;, the contractor shall at all times.ensure adequate drainage by
.schedulinq ditch and outlet so that the drainage ls operative befole wo'k is
srated onihe embanltment, subgrade oa pavement He shall  clean and kim
all such drainage oitches from time to tifie, so that there rnay be a free flow
of water througr-hout the hhole period of the Contracl Ditches shall flfst be
trimmed according to approved cross-sections, and llnal trirnming, including
the repair of any aamage that may have been done during'the construction
wo.k.;hall be canied out aJter the completiofl ot the other consiruction wcirk
and shall be a condition forflnal approval and acceptance'

Unless otherwise specified no separate payrneht will be rrade for the
excavation of side ditches, interception ditches, inlet and outlet ditohes but

I

such payment will be made under item 105 or 106 whichever applicable'

Where indicated on the di"wings or wtlen required by the Engineer, the
Contracior shall take cross'sections of existing strearn channels, aod In
collaboration with ihe Engineer, mark them Vvjih delails of the excavation
reouired fof the relocation of the stream channel Work shall not proceed
without written approval of the ma.ked cross-sections by th€ Engineer'

100.7 EXCAVATToN roR cuLv4RTS

ExceDt where otherwise speciFed excavalion and backf,lt for culvert and
drainage pipes. except granula'backfill to urder drains' will not be paid fo'
separa'tely. bLt shail be considered as a subsidiary obligation o' tFe
i-Jnti""to'|. 

"ouur"o 
ulder the conlracl price for tne various classes of pipe

culvert as provrded ln ltem 501

The Enq neer may order the re.roval of material resultiog from landslides'
tiie conivuaio" oi benches in or above the cut slope or in the embankm€nt
slope or whe.e.in his opinion the slope-shows signs oi instability, .lhe
ilatieniirg of the slope. Payment of all sucfi wolk shall be at contract pric€s

in llem 106 o( 108 as the case maY.be

SURVIY A\D IEVTL$iC PRIOR TO
CO IV{MENCIMENT OF E ARTIIWORK

The Contracior shall be responsib{e for ihe setijng out of the work in
eccordalce wit. clause 17 of the General condit lo4s of contract

Notwithstandi4g tnat project o-awings have b€en issued tothe coniracto',

100.9
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100.10

the Contraclor sh all also be responsible for taking joint ctoss-sections on the
proposed aligoment otthe road, subm:tting three coPies of the plotted c.ross-
sections and longitud nal profile to the Eng:neer and obta ning the app'oval
of the Engineer to such cfoss-sectioo and longitudinal prolile betore any
work in conneciion wlh Earlhwork is cornmenced. These cross-sections
and longlludinal profile shall be in the forri and madner as instrucied in
writilg btthe Engineer.

MEASIIR.EMENT AND PAYMENT

' The quantitjes of the various classes cif excavation or ernbankment lo be
rneasured for payment underihe contract shall be Iimited to the lines and.
level as taken under clause 100,9 aoove. However i f  the levels so ta<;n
diffef apprqciably from design levels the fnate. shall be referred to the client.

Excavation and filling beyond the lines ahd level shown on the drawings,
approved profiles and cross-sections will not be paid for. The Engineer wjll
decide the angle of the slope of cLts and fllls as the work proceeds on the.
basis of evaluation of the soil characteristics. The actual lines of the clts
and fills as made will be duly measured and recorded by the Contractoa.
The Engineef will check these rccords and will appaove the measure.nents,
if corect, as a basis of payment. Excess oi excavation shall be backfilled,
as directed by the Engineer, with subbase materials wllhout exha paymen[
to the Contractor; excess of fill raay be €ither left in place or removed as
required by the Englneer. The quantities of excavaiion, backfiil and
eadhwork to be p€id for in lterns 103, 106, 107 and 108 respectively shall
be the numbef of cLrbic rneterc ol matetial neasured by lhe average end-
area method, except where the error.may exceed plus of mjnus tive percent
as compared with the pdsrnoidal formula in which case.lhe Engineei will
authodze the use of the more accurate method,. However. the Coniractor
shall  reqJest sucn aLtho' j ty o€fo'e 4e subnits l" is quarrt ies for approvat.
Qlantitjes meas!red on the average end-area basis, once they. have been
submitted and approved, shall not be subject to review lor the pLtrpose oi
applying a more accurat€ neil_od.

100-4
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CLEARING AND GRUBBING
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DISCRIPTTON

This work shall cdnsist of removal to the specified depth, grubbing and
disposal of all slrface objects, as and where difected In writing_ by lhe
Engiree.. sturrps. roots. bushes and trees with less t[an 150 mr.l  qi4n,
vegetation, lo9s, rubbish.and other objecilonable maGiercid6Ft-lidti- --

objects as afe desisnated to remain or afe.to be removed in accdidance
witn orref.section o' specif,cat on.

COTSTRUCTION REOUIREIIlENTS

CJer' ins/Grubbing

ln roadway clt areas, all surface objects or any object to the depth oi 30 Cm.' below subgaade level such as stumps, foots, vegetai ion, bushes, logs, .
rubbish shall be cleared .and/or grubbed as dkected by the Engilreer. In
roadway illl areas llhere clearlng and grubbing is required, same shall be .
carried olt lo the depth of 30 Cm below naiural sudace level as described
above..

Operation of cleadng and grubbing shall in no way be deemed to eflect.any
level or volume charge of the a'ea.

After ctearng and grubbidg. the conpacrior of t|e area wil; be restored ro its
. odginai value withoul any et'rra payment. However Engineer may direct in

wiiting to the Contractor for stdpping (if so required) undet item '103 or for
cornpactjon under item 104, Compaction of Natural Gfound" if the o ginal
compaction is less than the required for respective zone. Fayment of these
items will be made sepafalely under the |elative items used fof such
P!rp0se.

Be'ore bottorr layer or erroalkment is. placed. contracto' wil l  g;ub up and
rernove without exka payment, €ny vegetalion that may, in the meantjm-A
have grown on surface previously c eared and grubbed.

All kees having gidh less ihan 150 mm measured at (600) mm above
ground and.fallinb within the constru6lion limiis shall be ielled & removed by
the contractor. The excavation and removal of lrees, roots and stumos
ifcluding backfilling and compacting of holes and resioring the natural
ground to the original condiiion shall be responsibility ol the contractof for
which no extra payment shall be made to hlm. The trees, stumps & rbots
renains the propedy of the Employer, which sha{l be delivered at
designared place as directed by the Ergineer.

Protectio[ !lrd Restorutiod

The Contraclor shall prevent daftage to all pipesi conduils, wires, cables or
skucture above of below ground. No lanc monJTrents, p.operty ntarke.s, or
ofilcial daium poirts shall be damaged or removed uniil the
En'tployedEngineer has witnessed or oiheMise reierenced their locations

101 -1



101.3

101.3,1

and aooroved their removal. The Conlractor shallso conlrol his oper;tions

""io 
[i"u"nt o"-"g" to shrubs' which are to be prese-ved Proteclion may

inclLrd; fences and boards latched to shrubs' lo prcvenl oamage rom

iiJrifi" op"otion". any damage as a result of contractois operqtion shall

immediately be rectified by him at his ovfi expense'

M.EASI,REMENT AND PAYMENT

Miasurement

Clearilq and grubbing will be measured for paymeni only on areas-so
J"i;on"i"U in 

-w.iting 
by tne Engineer or shown on tle drawirgs The

ori,iitv to o" paid f;r ahall be lhe nudoer of square meters satisfaciorily
ileared'a ld g-l]bbed. Any tree having girtL of less than 150 rnm (measurec
600 mm aboie ground level) shall be measu.ed to be underthis jtem'

Enoineef shall ensure that a
cleiring and grubbing in anY
constructlon aclivities.

Cleadng and grr-Jbbing carded out by the ContEctol in roadway cLt areas
. and boriow pits shall not be measured for payme$'

101.3.2 Pavmeoi

The quantities determined as provided above will be paid for at the contraci
unit ;rice for the pay iten mentionBd below and shown in the Bill o'
Quaitities, w\lcn price and payment shall be fu'l compecsation for cleadng
and gnlobing and rcsioralion of area to ils ocginalconditior' .

rnJnimum of 500 Slvl area is d€signated for
sifetch of roadwEy for the sake of ease to

Unit oI
Measurcment jPay ltern

No ,
Descriptlon

101 Cea.ing and Grubblng. SM

T
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RXMOVAI OF TREE!I

I 102.1 DESCRIPTION

This work shall consist ol the removal of trees and stumps alongwith their
roots to a depth, to ensure complete removal of roots and sturtps and tFeh
d;soosal as provided in Speciaj Provis:on or as directed in writing by the

t
I

I
T
I

I
I

I
I
I
I

Engineer.

Oz.X COI'.ISTRUCTIONRXOUIREMENTS

Such individual trees as the Engineer may designate and mark in white
paint shall be left standing uninjufed. All.other tree-s.to be removed shall be
tounied and an inventory pleparqd showing gidh ofthe tree stem .

' When necessary to prevent ihjury lo other trees ol structures or to minimise
danger to traftic, trees shall be cut in seciions from lop downwqrds

Hole or loosb eadh rdsulting ffom the rcrnoval of trees shall be fllled and
recompacied to a degree of compaction. of adjoining- area Any extra
materi;l requked ior such purpose shall not be measured for payment

102.3 GXIIER-A.LRXOI'RTMf,NTS

Contractor shall prbvent damage to all under-ground. utilities, such as pipes
cabtes or conduiis etc. For lhis purpose i{ so required, renroval oftrees shall
be caried out marua ly Any under-ground o' over€round pfoPerty
damaged by the conkactor shall be immediately repaired by the contractor

102,4

10:.4.t MeasuremeDt

Enajneef and Contractor shall joinily measure the glrth and nllmber of trees
to 5e removed under this ilem. Any tree having a gidh of less than 150 lnm

. measured six hundred (600) mm above ground levelshall not be measured
under this item, as lhe same shall be removed under'item "Ciearing and
G.ubbing

102.4,2 Palmert

The quaniities detormined as provided above shall be paid for at the
contract ilnit ptice for ihe pay item mentiofed below and shown in ihe Bill of
Quantities which prjce shall be deerned lo inciude all cost of lahour
eq!i!ment and incidenlal relaied to the itern'

LJnit of
Measurement

I
I
T

ai his own expense.

MEASUREMENT AND PA1aIENT

DescriptjonPay ltem
No.

102 a Removaloftrees, 150-300 mm girth
102 b Removalofrees, 301'600 rnm girth

102 c Removal ofkees, 601 mn or over gii lh

102-1
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:TEM IO3 STRIPPING
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I03.2 CONSTRUCTIONROOUIREMINTC

The areas fro'i Which stripping oftopsoil is requi€d shall be as indlcated 0n
the Drawngs or as directed by lhe Engineel. The Contractor shall remove
topsoil fron these afeas to depth as directed by Engineer. Stripping of
topsoil ln any case bhall be nol less than 10 cm. in depth. The removed
topsoilshall be lransported, deposited in stock Piles ai locations designated
by the Engineer and/or spread vr'here indicated on lhe dra\lings or as
diiected by the Engireer. Ergineer shall, however identily the soil as.
unsultable ihrough laboratory tests

The top soil shall be placgd separately from other excavated materials and
be completely removed to the required depth frofl ihe area pdor to the
beginning of regulaf excavation or embankment work in that area. No

. paymeni will be made lor topsoil removed from places other than that
directed by lhe Engineer, Engineer shall, however identii/ th€ soil as

. unsJitable th.ough laborarory rcsts. before sJch a decision.

103,1

101.3

103.3.1

oescn-prror*

This work shail consist of removing unsuitable topsoil, transPoiling and
deposiiing in stockpiles or spieading where indicated on lhe orewings or as
direcled by the Engineet Engineer shall give instruction in writing, stating
a-ea and depth to be srripped.

MTASUREMENT AND PAYMINT

Meartirerdeni

l/easJrefient shall be rrade oy multiplying the le_gtFr. breaoiJ. and depth of
layer approved by the Engineer in cublc metef of matefial removed and
disposed as directed by the Engineer, However space thus created shall be
lllled by the material as directed by the Engineer and paid sepaEiely under
relat.ve item.

Prlment

The paymenl unde. this i tem shal be -nade'or al the corlracr Lrit  pdce per
.cubic meter of stripping measured as above, for rernoval oI material io a
depth approved by the Engineer including its disposal at designated place
and in ihe manner as directed by the Engineer.

Unit ol
Measuremeni

Stripping.

Pay ltern Descrrptioo
No,

cf,1103

103-t
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tTFi\r lE COi\{PACTION OF NATURAL GROUND.

t
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DESCRIPTION.

The natuTal ground or surface ready for construction purposes after clearing
and grubbing or stripping, (if required) will be considered as (natural)
cround for the purpose oi this item. The compaction of natural ground shall
be caried out th{ough E tdritlen orCer by the Enginee..

CO}TSTRUCTION REOUIREIYiENTS.

Up to a depth of twenty (20) cm below lhe natural ground, all sods and
vegetable matters shail be removed and clea. suriace shall be broken up by
ploughing and scarifying to compact to the degree as deflned belowt

10rl.l

10,J:2

t
I

I
I
I

For height otEmbankment
below sub.qrade level. '

P€rcent of Maximum Ory Density
as determided by AASHTO T.t80.'

90
95

Unit of
Measurement

0 to 30 crn
30 lo 75 cm

Belowthe foundation of structures

I
I
I
t
t
I

104.3

104.3.1

104.2.1

104.3.2

Compact ionof or is inalsround,s!r lacein areas 0f higbyarer levl ls snd
!3l!j!r

Compaction o'the raturajground surface in sJch a.eas will be difiicLrlt if nor
irnpossjble. See ltems 108, etc. under Forrnation of Embankment for
conskuclion requirements under these conditions,'whefe cornpaction of
Natural GroJnd shall not be.carried oLrt.

MEASLRI)IENT A^TD PAYMENT.

Mesiurem€n(,

The measurenelt  shat l  be made by m,r l t ip,yng t l 'e le.gth and breadth of
the area appfoved in writing by the Engineer to be paid undef this item. The
measurement oflhe item shall be.in Squafe meier.

Any slbsidence of levels of Natural Ground due t? compaction under'this
iiem shall not be measured for paymenl, the conkactor is expecied to take
care of.such factors while bidding.'

PivmeIt .

The payrnent under this liem shall be made for at the conkact unii price for
Square meter of compaction of (natuEl) ground measuted as above and
shail be deemed to inciude cos{ ot sca/iiication watering, mixirg, leveling,
rolling, labour, equipment tools, and incidentals necessary to co|^fp{ete this
t€m,
' Pay ltem

Na.
0escription

compaition of Natural
Ground

I
I
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ITEM 105 ROADWAY AND BORROW EXCAVATION FOR

EMsANlqurryr

I
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I
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I
TO5.I DESCRI?TION

. The work shall conaisl of excavatinq the roadway and borowpits' rernolel

;;;;]i;i*t"t disposal of all mate-rials taken fron within th-e limjis of the

;;;k,;iil d"'h exi:avation as is necessary {ot inlet and.outlet ditcies of

"iiuiui". 
uno' .itulr lnclLide all excavation' shaping and sloping fdr. the

;iiniiij"iron,tpi"put"rion of all embankment' subgrade' shoulders'

i"jti.Jil"! 
"[alpp'aches 

as dkected and in conformity toth€ alignment'

&;;,1;;;i;"; "il""'sectlons 
shown on th6 plans or established by the

Engineef

I
I
I
I
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I
I
I
I
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105,2

10s.?.1 RogdWaY Ercawtior 
l

Roadwev Excavat'on shall compriss al excavation tnat is not classifiecl as

"i-|,u"t"r"i "***tio" "amed 
oul withit the l;mits of road\t€y ircluding

oermanenl drainaqe ditcnes and side sloFes In cu(

r,{yi'.i*il',,':"J i::*ln*ilifi ":Hl i.""'""r"i[fl1"'.iiililxi
ihbtever naiure encor.,ntered but not including rock excavation)

r) Connor Frc,vatior

common exca\€tion sl'al cons:st of the re-ova and saisfactory disoosal of
i'i..irai- 

"rlr"iJ ".a "sidual 
malerials inplace unallered and unweathered

lir"lr. *f1"" 
"|.a'*t 

tir" or rigid enough to possess all tl'e characteristics of
',Rock Eicavaton', BoLlderc of less thal one qLlarter (1/4) cllolc meler

volume snall also be classified as "Comrron Excavallo'l' Eonan ano

afluviai materiats consist of Oravel, shale' volcanic ash' ldess' dunes and'

r"".J, ij"ir" 
""u "t"y. 

or a;y combination o{ these matedals' and teffiled

as Common Excavation

bl!-s9!Lr.9sy4!.9.0

This inaludes linr aad ng:d lgneous, metamoQhic and sedimentary rocks

BoLlders larger than quarter (1/4) cub:c meter in volume v$ll aso oe

io-nsiaeiea ai'nocl gxcavationi'. provided these a-e lirm and stable lying i'

iontinuous bed and constitute more than 5070 by volume as compareo lo'

olher lype of malerals in the totar mass'

Tne classi'ication of ila-d Medium or Soft Rock shall be san'e as describeo

Lnder ilem 106.2 of Gene'al Specifications'
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105.3

Borrow Erlavation

Bonow Excavation shall compriselall excavation taken from bo.row pits.
Materjal lrom borrow piis shall normally be used for the constructian of
embankment or for ihe backfill when there is n0 material available from
roadw?v excavaiion or stuctural excavation. Permissjon to use material
fiom ltorowpit shal ilrst be obtained in \Miting froal rhe Engioeaf.
Nevertheless the total quantity of material trom roadway excavation and
structlral excavaiion after deductiod of the maierial declared unsuitable by
the Engineer, shall be considered available for use ln the work and any
materjal used from borrow- pits for formation of embankment shall not be
measLred fol Payment

ln makinq Fis bld, the Contraclor sharl inspect the site ano Prepafe his
esljmale 

-of 
ihe haulage cost on the basis of his own suNey of the possible

nature and locations of the borrow pits. Their distance from the work Sites
shall not be grounds for extra payment or revision ofthe contract Ptice.

The codsent of ihe landowner or lenant for excavating ihe bon-ow material
and'hauling along p vate access roads shall be secured by the Contractoa
who shal, if required payfor such concession Bonow pits Shall be left in a
condition acceptable to the landowner and/or lenanl and the Engineer.

Strxct!rsl Ercavatiou

The description method of. mbasurement and paym€nt of this section shall
:onform to as specified in item 107

CONSTRUCTION REOUIREMENTS

All mateaial removed froil excavation shau be used in the forma'ion of
embankment, subgGde, shouldels, and at such other places as difected,
unlesg it is decla.ed unsuitable and ordered to waste by the Engioeer' No
excavated material shall b6 wasted without written pefmission from the
Engineer, and !ryhen such mateial i9 to be wasted, it shall be so placed that.
it wlll present a neat appeardnce and nol ofier any danger to abutUng
0roperly.

The material sharl be declared unsuitable i f  the soaked CBR (96 hoLrs) is
less than ilve (5) percent or if falls under A-6 or A-7 of MSHTo soil
classiFcation.

DLrino construction oi the roadway, the road bed shall be marntaired :n
such ; conoition that it wiJ oe we I d€ineo at a'l tiftes

All sooes, except'n sol id rock o_ other rnaler;al shall  be kimmed greosely

as per cross-sections, and care must be exercised that no matedal shall be
looiened beyond the requlred slqpes ln blasting rock sloFes' a reasonably
uniforn face shall be left, rcgadless of whether or not the excavation ls
ca.ried be!€nd the specifed side slooe AJl breakage a'1d s'ides shal be
removed ov tre conkaclor a-d disposed of as d'rected by tne Eng'nee-.

I
I
I
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Rock, ghale and other unsuitable road bed material encounte€d in cuts
shall be excarated to requlred width and depth indicated on the plans or as
oiherwise directed. Any overbreakage below lhe depth shown on the plans'
wlll not be paid for, Backfill of the overcut shall be ol approved eadh
material and shall have the same density requkements as specifled on the
plans and shall be at the expense of conlmctot.

Borowpits shall be located so that lhe nearest edge of the pit is at least
thirty (30) meters frorn the roadway toe of slope uilless olherwise directed
by the Englleer.

Perm-ssior to use any borow n atenal, incruding :ts suitab:lily, shall be
oolai'ired in \/riting fiom the E-gineef before execution oi wo|k lt ls
respodsibility of the conlractof to submit a request for lest at least
fifteen (15) working days prior to the day the contractor inlends to begin
taking matenal fror the bcrow area

11 no case shall borfow mate''al be obtained frorn downstrea- of €ry
fydraul;c skudure, Howevet tne bo.rowpit m6y be established al five
I 'uldred (500) meters upsream o'the hydraLlic sttuciure. The side slopes
of the pits or channels shall be constructed 6s shown on the plans or
directed by the Engineer. In no case the side sloPes of borrcw pit.be steeper
than a slopei 1:5 (VrH).

{JDon abandonment of bolTow pit or quarry area, lhe contraclor shall, at his
own expense, clean and tim the borrow pit or quarry aie€, the right of way,
and adjoining propedies which were occr.lpied during execution of work, all
ro fie sadsfactio'r of the Engineef.

AII dr ' l l ing and blast 'ng sha l be done n sJch a manne'as w'l l  most neeriy
complete the excavation 1o the requked gfade line, and produce the least
disturbance of the matedal to be lefi in place. Blasting by means of driil
holes or any other methods shall be performed at the entife risk and
responsibility of the contractot Care shall be taken to ensure thai no injury
be done to persons or properties or to the iinished work, Blasting shall be
reslricted tolhe hours prescr'bed by the local authofities or the Engineer, .

Where betweqn two successive crass-sections of the road, the propedjes of
rock boulders, in sizes larger than a one quarier (1/4) of a cubic meter, to
eadh is more than 50%, the excavation will bo considered wholly as rock:

Rock maredal above ground tevel sJcl- as stones, boulders. pies ot sto-e.
and dry stones walling w4iose individual sizes are grealer than one quarter ,
of a cubic meter shall be removed and disposed oi if direcled in wriiing by
the Engineer and shall be paid under relevant item of work in lhe Bill of
OuanIt ies.

IVlIASUREMENI AND PAYi\I E}iT

Mea!urement

I
t

1

I
t
I
I

+l

I

105.4

105.J.1

When the Bill of Quantities specifies for "Common Excavation", "Rock'Excavauon" 
and "8orow Excavalion" the quantilies oi lhe difierent classes

of excavalon sl 'al be co_lpLted as io' lows.
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a) Commotr Ercavatiou

The u,1it of measurement for common excavation shall be in cubic meterand be computed by average end area method t"""0 on 
".o"._"uilii'ni9^r]1. :If:::"_9 _!y l" Ensineer prior.to commencement and compretion oireautreo excavanon

The exca\,€ted material aopfoved for fll Under €ny iten of the Bill ofuuanqles sha be used In the manner €s desc bedunderthe relevant i temof wolk, krespecfive of haulage dlstance.

b) Rock Excavation

Authorized "Rock Excavation'to be Tleasured in cl ibic meters sral l  consisroJ area, that.is necessary to provide th€.design section and ;Ai;;;""directed by the Eng:reef. Any over brcakage beyond the tinei sirown oirne prars ald outside of the tolerances se! for subg.ade in clts shall  not aepaid for_ Ihe Engireer sha .define the.beginniig 
""d "nding ;; i ; i" ; ;areas classified as "Rock ExcalEtion',. Any area pver excavjttid in tt"subg.ade shafl be reinstated at the cosi of contractor as airecfeJ ly inJEngineer.

The pay ouantjty for "Rock Excavation,' shal{ be computed by neans ofaverage eno area metrod from approveo cross-s6ctiols based on o.iainalgfouno elevatons aner tfle authofized renoval Of Unsuitable or overbUiden
r4aterials jf required.

For disposal.of excavated rcck materiar. sarre procedure shal' be followedas described above for the'.common Excavjtjon, specineC in sul-iie-ri
N4 .105 .4 .1  (a ) .

c) Borrol" Ercavorion
t
I
I
t
I
I
I
t
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No meagsrement shall be made.for any
material if used in any of the Eill items
p.ovided under lhe relative ltems ofworkj

PaYment

No payne.t ior Roadway or Bo.row Excavst:or sha be made undef thlsitem as ihe sarre is deemed io be included unuer retative ilem ot ioimaiioi

Borrow Excavation, howev€r lhis
shall be measured and paid as

of Embankment.

I
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EXCAVAT1ON OF UNSUITABLE OR SIIRPLUSITEM 106
MATER]AL

106.1

106.2

DESCRI?TION '

Tne work sl'all colsist o! excavation and disoosal oi u.']sJ:table or surplus
material arising from roadway excavation, which is declared in writing by the
Enqineer to bi unsuiiable iirr use or surplus to the require'nents of the
oroiect. When excavation of unsuitable matedal requkes special attention
ior-a known conditjon on 8 specific Projecl, consiruction requirements and

' 
payment shall be covered under aelevant Provisions.

CONSTRUCTION RE OUIRENTTNTS

Alt sJilable material excavated wiu_in the limils a4d scope of the project
shall be used in the mosi effective manher for the formation of. the
embankment, forwidening ofroadway, for backfill, orfor other wofk included
in the contract.

Anv mate al surplus to these iequiremen! or Eny rnalerial declared in wriiing
bv tne Enqineer to be linsllilao]e shall be d sPosed ot aod loveled in thil
la'vers bv t-t e Colkactor outside $e dght o'way within 7 Km of excavation
Tlie Eniineer shall decide rcgarding the unruitabilily of the maierial by
corducting aporopriale laboratory tesls.

When unsuilable materials are grdered to be removed and rcplaced, the soil
leit in Dlace shall be compacied ip a deplh oi twenty (2O) cm to the denslty
orescribed undbr |iem 108.3.1. Payment tor such compaction shall be
included in lhe conlract prices forthe excavation matedals. 

..
lfthe unsuitab{e male al, which is lo be removed, is below slanding water
level and the replacement materisl is g.avel or a similar self_draining
ftaterial of at least thi.ty (30) cm in depth, the compaction may be

I
I
I
t
I
I

*l

I
I

dispensed with if approved by the Engineer.

Rock €xcavation iha I be classilied as underl

a) Hard Rock

Anv rock which can not be removed witl_ Rippe' of a 2oo H.P. Bulldozer and
co;stitutes a 4rm and contilLous beo of rock only.

b) Medium Rock

Any rock whicn can not be removed with the blaoe of 2OO H.P. Buldozer but
ca; be removed by the dpper, will be lermi?d as Medium Rock, inespective
of rhe fact trat i t  is removed byblast 'n9.

c) Soft Rock

Any rock which can be 'enoved wtl' the olaoe of a 200 H.P. BJlldoze-. Th s
itefi will be termed as Soft Rock, irrespedtive ol the lact that it is removed
by blasting.

I
I
I
I
I
I
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MEASIJFJMETf I ANb PAYMENT

:vleasurerneIt

W\en the conkactor is directed to exca!€te unsuitable matbrial below tne
surface of original ground jn fill areas, the depth to which lhese unsuiiab{e
maleriais are to be removed witl be d€termined by the Engineer. The
cont.actor shall schedule his vtoik in a such a way that authorized crosi
sections can bd taken before and alter the material his been removed. Onli
material whlch is surplus to the reqlirements of the pro.iec! or is declared in
wft ing by tne Engineer to be Lnsuitable wll  quali fy for payments uroer oav
Item No. 106 a, 106 b. 106 c. 6nd 106 d as the case rnay be.

used anywhere in the project
Item relating to the part of the

Tl 'e unde. mentioned Pay lteir Nos. 106 a, 1OC b, jO6 c, and tO6 d shall
inciude the cost of obtaining the consent of the owner or tenant df the larird

The cqst.of excavation of malerial which is
shall  be deemed to be lncluded.in the pay
work where the materlal is used,

where the dlsposal of surplus or unsuitable matedal is made.

I
I
t
I
I
t
t
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?arment

Unsuirable or surplJs maie-a shall  be f ieasured in i ts originar posit ioo and
its volume shall be calculated in cubic meters usjng end area method.

The quantities determined as provided above shall be iaid for at the
contract unit price respectively for each of the particular pay lterns listed
below ard thown ;n the Bih of QLantit ;es which prices and payment shall
corsl i ture fJrl  cornpensat or for al l  costs invotved in tre proper comoletion of
ihe wofk prescribed in this item,

Pay lien1 Description
No .

Unlt of
Measurement

106b

Excavate Unsuitable Comrnon
Material

Excavate Uf suitable Rock
Material.

i. Hard Rock
ii. Mediurn Rock

Excavate Sutplus Common
Material

Excdvate Surplus Rock Male al
i. Hafd Rock
ii. Medium Rock
iii. Soft F,ock

106-2
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106c
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106d
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10?.?

101.2.1

DESiR.IgTION

Structural excavation shall include the removal of all material of whatever
nature, necessary for the construction of foundations of bridges' culverts,
retainirq walls, headw€lls, wing walls, €tch basins, manholes, inlets and
other saructures not olhe-wise provided fo'in these specific€tioos and In' 
accordance with the plans or as directed by the Engineer. lt shall lnclude
.the turnlshins of all. decessary equipnienl and construclion df hll cribs,
coffefdams, caissons, dewatering, sheeting, shoring etc , which may be
necessary for the executior o'tl_e work. lt shall also Include tl-e subseqJent
reroval ;f cofferdams a.rd cdbs ald the placemont of all necessai backfll
as hereinafter specified. lt shall also include lhe dlsposlng of excavated

. naterial. which i6 not required for backfill, in a rnanner and In locations.so bs
not to alfect the canying capacily of anych?lnneland notlo be unsighlly.

MATERIAL AEOTIRXME)fT TOR BACKFILL

Backill aroubd struchire

Backlll around structurc snall oe orade with the fo'bwing material.

a. Granular backlilr of selected natedal as specified he€ Lnder
b. Common backfill shall be caried out from €xcavated material or any

other borrow maiedal approved bythe Engineer,

gr"r!.r!.rigt

cranulaf backfill mateial shall meet the following tequirements.

a) Grrditrs Requircm€nt

mm Inch,
.-""..-:-*-r--

19 3/4',
' 4.75 No. 4

2 .0  .  No ,  10
0.425 No.40
0.075 No.200

100
60-100

.4A-70

c15

100
75-100
55-100 .
40-100

20-50
5-15

ol

c)

Material saiisfying lhe requircments ol coarse sand falling under soil
classification A-3 (AASHTO). In c€se, coarse sand iS utilised for g|anular
fiil it sl'all be ensured tnat the same:s conilned propedy with approved
matedal

The mater'al sl-all have a Plasdcity Index o'nor more rhan size (6) as
determined by MSHTO T-89 and T-90.
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1072.3 Comltrotr baelfrl

'Use of excavated material as backfill may be allowed under this item..Use of
borow material for common backfill shall be allowed subjecl to.approval of
borrow material by the Engineer.

Rock backtiU

Roc,k mat-.riaj of sm€JJ s;ze shal be permjtted ir the bu ckfilljng o, lt.Jctures
or walls subject to the approval ol methodology 6y the Engheer.

CONSTRUCTION RIOUIRIMENTS

Strrrctuml excaYation

a) General

All subsvuctures, where practicable, sha,l be conskucted in ooen
excavation and, where necessary, the exc€vation shall.be shored, .bra;ed.
or protected by cofferdams in accodance with.approved melhods. Wted
footings can be placed ln the dry without the use of cribs or cofferdams.
bacKorms may be omitted wirh the approval of the Enginee/, ard the entire
excavation lilled with lean concrete to the required elevation of the tbp ofthe
footing. The addltional concrete shall be at the expenie of the Coftractor,

In case the contractor has excavated additiooal volJlites than soecifieo
thereunder, the contractof shall at his own expense backill the votume with
approved mateial.as directed by Engineef.

The classification of Hard, l,4edium or Soft Roek shall be same as described
under iteril '106.2 of General Specifications.

b) Preservr t loE of  char !€ l

Unless otherwjse specitied, no exca!€tion shall be made outside of
caissons, cdbs, cofferdams, piling, or sheeting, and the naiural €tream bed
adjacent to the st.uctute shal! not be dislurbed witholt permission from the
Ensjineer. lf any excayaijcn or dredging is made at lhe site oi the struiture
before ca:ssons, cribs or cofferdarns are in place, the Contractor shatl,
\,vithout extra charge. after lhe foundation base.is.in plEce, backfill all such
excavation to the original ground Surfaoe or dver bed wlth matedal approved
by the Engineer. l\,laterial deposited i,vithin the.str%m area lrom foundation
or other excavation or from filling ol cofferdams shall be removed and the
steam bed freed from obstruction thereby.

c) De!tb ofFooripq.

The ele!"tion of !he bottoms of footings. as sl.own o- he drawi-gs, shall be
corsidered as aoproxif iate ol ly and the Enginee. rnay order, in w-it ina,
such changes in d mensions or elevation or footings as may be -ecessary io

t07.2.4

107.3

107.3.1.
'i

;

I
I
I
t
I
I
I
I
I
I
I
t

secure a satlsfactory foundation.



ilJ Preparatiolr oI FollDdatiotrs oI Footinss

i\ an rock or othea hard fo,indation material shall be freed fro'r all loose
'' '*.iJri+, 

"f""."4 
and cui to a flrm surface' eitner level6d, stepped, o'

roughened, as may be directed by the Engineer'

i \ /hen nraso4rv ls to rest on an excavated su'ace other than 'ock' '  
.o""ir, ,  car" 

"t ' i t t  
be laken notto dlstu_b lhe bohom of the excavahon'

"iajf'u 
fln"t leveling of the grade shall not be made uniil just before the

masonry is to be Placed.

e) Cgfterd'rcs end Cribs

i) For 
' 
subslructure work, the coni€;tor shall submit, upon requesl'' 

drawings showing h;s proposed melhod or coftetoams conslructon and

oin"i a-ut"il" ef,6p"n io h;s choice or not fully shown on the E.]ginee/s
drawjngs. Tho conlraclor shall not stad work until the Engineer has
aporoved sucl' drawings

ii) cofferdams and cribs for fouldat:on constructior shall be carried to' 
adequate depths and he{ghts, be safely designed and conskucted -and
be nisde as watertighl as 's necessary for the proper performarce or me

' work whicl^ must be dore inside them. ln general' the inte4or din^enslons
of cotferdams and cribs shall be such as to glve sufflcient clea-ance for
the construction of forms and the inspec on of their exledors ancl to
perrnit puriplng o,rtside the furms Co4erdams or cribs' which are tilted
br movbd tateralty d.rring lhe process o'sinking, shall be righted, resei'
or enlarged so al to provjde the necessary cleaEnce and thit shall be
solely aJ !he expense of the Contractor.

iii) When conditiors are encou'ltered which in the op:nion of l5e Engineer' 
fender it inpract:cable to dewater the foundatio_ beforo piacitg masolry
he rnay aequire fie construction of a corcrete fo!,ndai:on seal of such
dimeniions as may be necessary' Tne fou"dation water shal' then be
oumoed out and the balance ofthe.nasonry placed In the dfy When
weiohted crios a-e €mployed a'd the weight is utilized to Parti'lly
oveicome the hydrostatic pfessure acting against the botton or lie
foundation seal, special anchorage such as dowels or keys lhall be
orovided to transter the endre weighl ofthe crib into the foundation seal,
buring the placing of a foundation seal, the ejevation of the !^/ster inside
ihe coffetdam shall be controlled to pre\tenl any iow thrcugh the seal,
and it the cofferdam is to .emain in place, it shall be vented or ported at
low water level.

ivl Cofferdarrs o'cr'bs sl'all be co.structed so as to protect g'een co'crete
aoainst damage fron a sudden r:sng of the sream or river and to
p;event da'nage to tfe fouddaton by eros on No timber o' braci'g shalr
Le left in cofferda-s or cribs in sdch a way as to extend into the
substructure masonry without wriiten perolission from the Efgineer'

v) Unless oiherw'se provided. coffe-da'ns of cribs !v:th al sl_eei 19 ard
' 

bracinq shall be removed after the complelion of lhe slbskucture' care
being iaken notlo disturb or olhefl{ise injure the flnished masonry

I
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f) Pumpins

i) Punping from the interiof of any foundation enciosure shall be done in
such a manner as to preclude the possibility of the movement of water
throsgh any lrcsh concrete. No pumping of water !'Jill be perrnitted
during the placing of concrete or for a period of at least twenty four (24)
hours thereafter, unless ii Is done from a suitable sump pft sepa-ated
from the concrete work by a watertight wallor other effectiv-A.means.

l i)  Punpng to u"wate'a sealed cofferdam shall  not corrmence Uli i l  ihe
sealhag s6t sufficiently to with stand the hydrostatic pressure.

e\ fnsEectia o

Aftef each excavation is compl€led the Coniractor shall notifv the Enqineer.
and no cgncrete or masonry shall be placed until the Ehgineei has ap;rove;
the depth ofthe excavation and the cha.acter ofthe folndation material. .

ln case if an existing structure is to be feplaced with a new structlre the
quantities for dismantling the structurc shall be paid under item 510
(Dismantl'ng of struclures) and additional. excavatian required.shall be
canied out under this item.

h) Classilicaiion ot Ercsvrtion

Classi'icat:on of exca valior 'sh all be made as oescribed uider items 106.2
oi this Specification.

Ercavrriou in Imbankmeurs

Unless otherwise speciied, the Contractor may choose wjth the approval of
ihe Engineer to excavale fof structures, culveris, and pipe culverts after the
embankment has been placed. Any spaoe remaining after the placing of
such structures or culverts shall be filled with material adproved by the
Engineer and corrpacted as fol-ows :

Layers ot rol nare V,an 20 cm in loose thlckness shall be placed and
compacled in succession, wiih mechanical tarnpefs, plate compactors or
hand guided rollers operated transversely to the road\/ay, 10 the densiiies

' sirdcified in the item 108.3.1. Moisture content shall be adjlsted.as difected
by the Erg.neer. Proper benching shall  be rnade to ensure bord:1g of
existing a1d nOw material without any exua paymeni.

The excavation in embankmeni and the placing of backfill for the purpqses
descrjbed above shall not constitute any claim for payment. also if sand or
granular backfill is used by the contractor tor his convenience, no exifa
payment wil l  be made.

I
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107.3.3 Backfili

a) Glanular backfi.l where-ever'directed sh;ll be placed in the posltion and
lo the r€quired dep{h, shown on lhe daawings or where and as requked
in Mitjng by the Engineer and lt shall be well compacted in lay€rs not
exceeding twenty (20) cm in thickness to 100 percent ofMax. dry density
ss perMSHTO T-180 (D). ln case ofwater.logged sreas the thickness
.of the layer shall not exceed fifly (50) centimetefs or ss directed by the
Engineer. Volume of granular iill around siruclures shall be calculated
within lhe vedical limits of appaoved excavation for such a struclurc,
where as lhe horizontal limits shall be those as specjfied on drawings.

b) Common backfill shall consist of eadh free from laqe lumps, wood and
other organic matedals and of a quality acc-dptable io the Engineer lt
shall be placed in the position and to the required depths shown on the.
Drawings and/or.as required in writing by the Engineer and it shail be
well compacted in layerc not to exceed'twenty (20) cns in depth lo lhe
density, 95 percent of maximum dry density, as per MSHTO T-180 (D).

c) Tl^e rock backfl, maler'a. whose inoivldual sizes are nol rore than bO
cm shell be placeo in ife postion to lhe required depth as specified and
the voias shall be iilled in layer of fine material approved. by the
Engineer. The compactrng effods shall be made so as to achieve tha
desired compaction approved visually by the Engineer. The depth of th6
layer in any case shall not exceed slxty (60) centimelers. However in
water logged areas, the thlckness may be incrcased as directed by the

' 'Engineer. Rock backfill will not be placed within two meters {rorn
corcrete face of a ry slruciure,

All spaces excavated and not oc;upied by abutrients, pierc or oihea
permanent work shallbe refiiled with earth or graoularfill as approved by
the Engineer up to the surface of lhe surrbunding ground, \ /ith a
sJfflcient allowarce lor setlleTent. Alt such backfil sfall be thoroughly
compactod and, in general, its top sudace shall be neatly graded.

The ill! behind abutments and wjng walls of all b.idge structures shall be
deposiied in well-compacted, horizqnial layers rot to exceed fredty (20)
cm. in thickness. The cornmoh bacKlll in front of slch.unils shall be
placed first to p.eventthe possibility of forward movemeft..

Special precautions shall be taken to pfevent any wedging actlon against
the masonry, and the slope bounding lhe excavation fof abltmenls and
wingwalls shal' be destroyed by siepping or rcughening to pfevenf
wedge action. Jetting of the fill b€hind abutments and wingwalls wjll nol
be oermified.
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D Fill placed around culveds and piers shall be deposited on both sides to
approximately lhe same elevation at the same time. Where the
Contactor does noi have propef equipments to ensure compaction in
restricted areas, Engineer may allow backflll with sand saturation
method. at no extra cost to the Client.

g) Adequate provis:on sl_all oe rFade lo'the through daainage o'all backfi l
- French drains shal! be placed as weep holes.

h) Nb backnll shall be placed against concfete of masonry skucture befofe
fourteen ('4) days of placemert.and oackfrhing sha{l be car.ied our on
both sides oithe structure simultaneously.

MEASUR.EMENT A:tD PAYMENT

Ivleasureme;t

a) Structural  f  rcavat ion

The qlantlties of structural excavaiion to be paid for shall be the nlmber of
. cubic meteN of material measured in its odginal position comiruted by the

average end-area method, ahd excavated to the satisfactlon of the
Enginee-.

Structural Excavaiion will be classified tor measu€ment and payment as
"Swctural Eicavatlon in Common Material", "Sbuctural E{cavation in Common
Mateial Below Wate. Level'!, "Structural Excavation in Rock lMate.ial'L and
according to vvhether the exa€vatjon ls in earth or rock and acco.ding to nhether
the excavatjon is above or below the wa1e. level which is the constant level to
which the water naturally rises in a foundation pit.

The volu.re of ea4l'or rock to be measu"ed for skucrural excavatiol s1i.l
consisi of a prismoid bounded by the following planes:-

107.4

107,,t.1
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.1) The,,/ertical limits tor' planes 50 centimeters
loundations as shown

' F n ^ i ^ 6 a r

computing pay quantilies will be veriical
ouiside of lhe neai ljnes of footings or
on the Drawings ot as directed by lhe

2) The lpper limit ior payment of skuctural ex€vation shall be the
ground surface as it existed prior to the slart of construction
operalions, excepi whefe siruciural excavation is performed
within roadway excavation or ditch excavaiion areas, the upper
limil shall be the pianes of the bottom and side slopes of said

. excavaleo areas.

3) The lowef limits for computing pay quaniities of slrlctural
excavaiion of slructlre backflll shall be a plane at the bottom of
the compleied footings, foundations, structures orlean concrete.

107-6
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Measufemeni tor liructural excavation shall not include maie'ial removed'u"to* 
tt," footing g€de and beyond sPecific limits to compensate for

lnitipaiea sw"lt-oi 
"s 

a result of efteclive swell durjng pile divlng' or

aJJiti'onat materiat resulting from slides, slips, cave-ins. silting ol fillings,
ir'reth;|. ore to the action of the elemenis or to c€relessness of the
clontractor. te depfis or the footings sho\am on the drawngs afe

aoproximale only and any variation found to be necessary during
cbnstruction shall be paid for at the contract unit price

b) Granul ' r  BDckj jU

'The ouant' t ies o'GranLaf Backfi l l  to be paid for shaI be l '1e nurnber of
' cubic meters of material laid and compacted in place within the line of

. structure and limits defined in ltgm 107,41 (a) above, 'omputed and
accepted bY the Ergi'leer'

.  c )  CommoD Eack l l l l

The qlantjties of Comrllon Backfill io be Paid for qhall be the number of
cubic meters of material laid and compacted, placed within the lines oi
svuctufe and limjts defined in ltem 10741(a) aFove and.aocepled by the
Englneer

101.4.2 Pavm€nt

The ouantities determin;d as provided above shall be paid for at the
contract unit price respeclively for edch of the particllar pay item listed
below that is shovvn in the Bill of Quantities, which price and payment shall
be full compensation for all lhe cosls lnvolved in the Paoper completion of
the work prescribed in ll'is ite'n

Unil of
Measutement

Pay ltem Descript ion
No.

1O7a Structural Excavaiion in
Common Matedal

'107b Structural Excavation in
Common Matedal Below
Wale/Level

1A7c Structural Excavalion in
Rock Mate al

i, Hard Rock
ii. Medium Rock
iii. Soft Rock

107d GranularBackfl l l lYPe-

107e Common Backfill

CM

cr\4

cN,1
cN4
CM

CM

CM
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ITENT 103 FORMATION OF EMBANKMENT

108.1

108,2

DESCRIPTION .

Thjs work shall consist bf formation of embankflenl, including preparation of
afea for placing and compaction of embankment material in layers and in
holes, pits and othef ddpressions within the roadway area in accordance
with ihe specitications and in conformity wjth the lines, grades; thickness
and typical cross-section shown on the plans or established by the
Elgineer

MATERIAL REOIJIREiltiNTS

Maiedal fof embankment shall consisi of suitable material excavated fron
borfov/, foadway excavation or structural excavation and shall.include all
lead and lift. Borrow matedal will be used only when material obtained from
roadway of structural excavation ls not slitable or is deficient for
embanknent fofmation and shall include all lead and lift.

The mateial under this tem snal' conform to tl_e following soecification.

Conlractor shall
soil as speciflied

use AASHTO Class A-1, A-2, A-3, A-4 or As
in AASHTO M-145 or other mateial aggfoved

by the Engineer.

b) CBR of the rnaterial shail not be iess than.five (5) percent,
determined In accordance with AASI-[TO T-193. CBR value shall
be obtained ai a. density coresponding to: the degreb of
compaction required ioi the corresponding layqr.

c) Swell value of the m€terial for embanknent fornation shal. not
exceed llve lenlh (0,5) percent. Howevef, while establishing the
swell value, surcha.ge weights represerting the overburden wil,
be used, ln case sdndy material is used for embankment
formation, it shall be properly coniined at no extra payment with
a mate al and to the e*enl as approved by the Engineer and
sandy material shail not be used on slopes of enbankment.

ln areas subject to flood and ptolonged inunddtion of the
embankment, such as at bridge sites. the material used in
embankment, unless rock, shall be AASHTO Class A1 (a), A'1
(b) and A-?-a, soils. Other soils may be used only with the
writlen consent of Engineer.

CONSTRI]CTION REOUIRI,Mf, NTS108.3

l0s.3,i Formatio!  of l f ibankmetr l  n ' i tb Eorrorv Common Mqfer ial

l,4ateiial for embankmedt. obtained
be placed in horizontal layefs of

and approved as provided above, shall
uniform thickness and in conforrniiy with

108-1
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lhe lines, lrades, seclions and dimensions showl on the D'awings or as
iequirea ly the Engireer' The layers of loose naledal other llan rock sha l
be not mole thar 20 crn thick, unless otherwise allowed by the Engireer

after a triaisection is Pfepared and approved.

The nateda placed:n layers and that acarif ied to the designated oeplh for
formation of ernbankment shall be conpacted to the density. specjfied
below:

t
t
I

*l
I
I
I
t
I

Depth in centimeters
below slbolade Level

0 t030
30 to 75
Ovef 75

95
93
90

* Mbthod.'B' or'D' whichevet is applicable, o. corresponding
Relative Densily in case of sand fill.

In-p'ace densiry determinalions of the compacted layers shal' be made in
acaordance with AASHTO T-19 | or other approved methods. For all soi s,
with the expeption ol rock fill hatedals, containinq more than 10% oversize
oarticles (relained on 34 inch/ 19 mm sieve), the In-place densRy thus
.;btained shall be adjusted to aecount for such oversize partjcles or as
direated by the Engineer. subseouert layers shall not be Placed and
compacted unless lae previous layer has beer propedy comPacled and
accepted by the Enginee'.

lvlater:al for embankrre_t at locat|o4s Faccessible to ncrmat co'npactlni
equipment shall be placbd in horizonta, layers of loose matedal not rnorc
than f5 centimeters thick and compacled to the densities speciiied 6bove by
tn€ use or nechanical temperc, or other app.opriaie eqLipment.

Ihe con paction of the errbankmenl shall be cafijed out at the designated
moistufe conteni consistent with the avaiiable compacting equipment.

Embankment n atedal that do€s not contain suflcienl rno:slure to obtain the
required compaction shall be given addiiional moistlrre by means of
approved sprinklers and mixing. Materiai containing more than the opiimum
moisture may not, without written appfoval of the Enginee( be incorporaied
in the embankmenl until it has been suficlently diied out. The drying ol wet
materlal may be expedited by scarification, disking of othe. approved
metl^ods.

When materia s of lvidely divergen{ cfaracteristics, such as clay and chalk
or sand, drav,lrl fronr different soulces, are to be used in ihe embankrnent
they shall be deposited in altemate layers bfthe same riatedal over the flli
width of the embankment to depths appfoved by lhe Engineer, Rock, clay of
other material shall be broken upr and no.accurnulation of lumps of boulders
in Ihe embafkment will be permiited, No surplus material shall be pemihed
to be lefr at the toe of embankment or at lhe top of cut sect'ons

I
t
I
I
l
t
I
I

I
I

Percent of Maxlmum Dry Density,
as determined bv AASHTo T-180. '
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103.3.2

Slde.slopes shall  be.eatjy tr imned to the l ines and slopes shown on theo.awngs or as dtrected by the Engineer, and the flnished work shall be leftIn a neat ancl acceptable cond;t ion.

Formatior of EtnbankJll+t With RockM!teriat

Embanknert foimed of material consisting prcdontinan y of rock rraqment
oi such size ihat the materia. can.ot be placed in layeA of the thic-knesJ
prescribed wiihout crush'ng, putverizing orfuther breaiing down the piece;,
sucn ra(enat may De ptaced In Layers not exceedirg in tnickness thao the
approxtmate average size of the rocks except fiat no layer shatt exceed
e ghty (80) centimete.s of loose reasLrement and compacied by a vibratorv
rol ler with the minimum rnass as shown in the lol lowing iable.

Mass per metre width of
vib.atinq roll {Kq/[,!)

Depth off i l l  layer
(rnm)

NumOeroipasses of'the roller on each layer
2300 - 2900
2900 - 3600
2600 - 4300
4300 - 500

>5000

400
500
600
700
800

5
5

The rnaterial shall be carefulty placed in layers, so that atl larqer stones wiJI
be we distributed a'td voids comptetely fi ed wjih smalte.:tones, clean
s-nati spetts, shale, eadh. sand. gravel, to fo.m a soiid mass. After placino
rock materia, sLrface shall be covered wjth a layer of flne material havin;
thickness_less than twenty (20) centimeters. Slcf f ine.materiai sha bE
rese.veo rrom roaoway excavatjon by the cortractor, should such material
be avallabte bLt not reserved. Conkactof will supply and place bo.row
mareiar tor torFntng smooih grade without extra paymenr.

.Each layer shall be bladed or leveled with motor grader, bulldbzer of similar
equipment capable of shifting and forming the later into a neat and orderlv
condit ion. No rock la-ger than eight (8) cert imeiers in anv oimension shail
be praced in the top fifteen (15) centjneters of em6ankment unless. otherwise al lowed by the Ergineer.

I\,4atedal for each layer shoutd be colsolidated with heavy weioht v:b.atorv
foller ultil settlement as checked between &vo consecut.ve pas'ses o. rollei
is less that one (1) percenr ot the tayer ttrictn"ss. inl evalia'iion ii
seftlement, survey points should be established anO rolling coniinueO untii
differenc€ of levels as checked after two consecutive . pajses is iess ttran
o-e ( l) lefcent oi the totat layer lnickness. More over init jal rol l ino of
overlaid fjn_e mateaal sl-a r be done wiil-oJt wate,ing to ersure their irtru-sion
In votos or rocK layer beneath. wate.ing sl-al be done when voids afe
properly filled.

Embankments, which are fo.ned of matefial that conta,n roc^ but aso
contain sufflc.enr compactable materia, o -er fl^an rock or other haiJ
material to make.rol l ing feasrbte, shalt be ptaced and co-pacted in f l .e
ranner prescnleo above and to the point when setUemeT is whnir above
ne4t.oned requrenert. Compactiol test wil l  be made whenever -e
Engtnee. deterrntfes they are feas:b e ard necessal. Each Jayer nust oe
approved by the Engineef before the nexi layer is plaied.

t
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When rock to be incorporaled in fill ls composed largely of weak or fna-b- e

-"i"ii"i tr'," rock shali be feouced to a maximlrm size not exceeding fifiy

igoj pe-cent of ttre m:ck'ress oflhe layer being placed'

Forrnation of Emb€nkment.on SteeD SloDes

Whefe embankments are to oe constructed on steep slooe' hi '  s 'des o'
*-trere new fiil is to be Praced and conpacted against existing pavement.or

where erbankTelt is to be buik along one hall  tre wldu al a l lme lne
;;i;-in;t:io;e of the hill side, or exlsting paven-ent or adjacent to half width
Ii " er"uantr"nt shalt be cul in stepl of ts/enty (20) c€nt'deters .depth
6e.rch ng shatt be of sufJic:ent width to p-"rnit operation of equipme"t
;ossible-during placing ard corrDaction of Tatedal

CLr rare.ial shall be incoroorated with the new embankment materia and
Jompacea in hor:zontal layers lJo extra pay-nert will be allowed for such
ar operatior,

108,3,1 Forqqf iq!:qlEqh4!49!!

108.3.5 Formation of Er,nb a nkment in Wster Lossed Areas

Befoie fll is placed aid compacted on an existing roadway, the existlng
;rnbankment and/or pavernent may be ieveled by cutting rooting 0r
;car:fyjng by approved mecl'anical means to a level to be deterrnined by the
;;":n;.i ind barth. olo asphalt or other material €ris ng as a result of tl-is
ooE.ation witbe declared eknef su:table o'unsuitab'e' for Llse in tfe
iinO"ntme.t or other iters, by l1e Engireer' If the material is declared
;rrkable ii will be measured under relat;ve itbm and if it ls declared
;nsuitable, i t  wll l  be measured Lnderiten 106a

VVl"ere embank"lents are to be placed in wate' ldgged. areas and wh'ch are
inrccessible to heavy constuction equrpme-( a special wo.king platiorm
;nall  be 4rst established, cons:sting of a blanket off l l l  mate' ial plac€d on top
;f the soft laver. The natedal of the worki lg table shal '  consist of nor-a' oa
;rocess6d g;a1'lar fill. obteined'rom borrow excavation This material sh;ll
;orform to the following spec;{cations:

SieYe Description

3 inch (75 mm)

PerceDtage olWeight ?2ssing
Mesh Sieve. AASITTO T-27

100

T\e remairing gradirg shall  be such as.to avoid inhusion irto the working

lrarform .rateria of subgrade or ratural groJnd sLrface material. For this
condition to be met it will be required that the ratio

D,s(Working Platform Materjal)
is less than 5.

Dds (\atural G-oLrd Material)

Os5 a,ld Dr5 mean the oa.t icle d anete's corespording to 85% a.1d 15%
reloective y passing (by weigh0 in a g.ain size ala'ys s

Colsfud'on o'tnis wo*irg taole sha I p-oceed kom one eoge of the sofl
area by !sing the flll as a lamp lorf!rther material irafsport.

108-4
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The ihickress of t fe wdrking table as prescribed above shal be
approxinately 0.5 neter unless directed otherwise by the Ergineef, and t le
width shall  be that of the embankrrent. The placement and compaction of
the workilg table shall be carried out by use of light equipment, as directed
by ihe Engineer.

No density requirements are specified tor the wofting platfofm, however,
subsequent layers above it shall be cornpacted to the densit es speciiled in
l.€.rl 108.3.1. /.,,'

ceneral.Recuirefl€nts

To avoid interference .with ihe construction of bridge abutments and wing
walls, the Contractor shall at points determined by the Engineer, suspend
work on e.nbanknents and/or ih cuts fofming the approaches to any such
structure until strch time as the const.uction of the later is sufiicientiy
advanced io pe.mit the compietion of the app.oaches without the risk of
.intei{eren;e of damage lo the bddge works. The cost of such suspension of
work. shall be included in the conhact unit prlces ior ernbankment. In
carrying embankments up to or ovef bridges, culverts or pipe dfainage, care
shall be taken by the Coniraclor to have the ernbankments b.ought to
equally on boih sides and ovef the top of any such structurcr Contractor
shall make special arlangements to ensure pfoper compaction in restaicted
Spaces and around structures. No compensation shall be made to the
Contractor for workirg il narrow or otherwise restricted areas.

V\hen as a result of ieftlement, an embankment requires the addition of
materjal up to 30 cn'r in thickness to bring it up to the required grade level,
the top of the ernbankment shall be thoroughly scarified befor€ the
additional material is being placed, without extra payment to Contractor for.
tl_e scar;ficat.on.

The Contracto'shail  oe .espons ble for !he stabil : ty of al l .embankments and
shall feplace any portions that in the opinion of the Engineer have been
damaged or displaced due to careiessness or neglecl on the part of the
Conlractor. Embankment material which may be losl or displaced as I result
of,n6lural causes such as stofms, cloud-buEt of as a result ol unavoidable
movement.or settlement ol ihe ground or foundation upon which the
embankment is conskucted shall be rdplaced by the Contfactor with
acceptable rnaterial from excavation or bo(Ow. No addiiional compe.isation
will be aliowed fo. ihe repracement.

During construclion, the roadwai shall be kept in shape and drained out at
alltimes. \\hen unsuitable rnaterial has been placed in the.embankment by
the Contractor, he shall remove it without extra payment.

. MEASUR.EM Ii.{T AND PAYryIE:\T

Pteasuremeni

The quantities to be pdid for shall be the numbeT of cubic rneters calculated
on theoretical designed l ines and gfades and the ground levels as
established under ciause 100.9, compacted in place, accepted by the
Engineef formed with material resulling from:
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N4easurement shall be made as uildert

Formation from Borrow =

li) trormrtio from structuril ExcsYa tlon

.Total Embankment Quantity (mirlus)
Roadway excavatio. Quantity (minus)
structural excavalion Quantity.

This quantity shall be the
krespective of its haulage
the Engineer'

iii) Formation Iroqr RoedwaY Xrcaf btion:

This oua.1t.ty shall be lhe sane as calculated for Roadway Excavation
The coatra;tor wi be slpposed to use rnaterial f-om Roadw€y

' 
Excavation irespective of haulage distance. However if cohkactor' for
his own convenience, lses the material Jrom borow' the payment will
st i l l  be made under this i tem 108 (a) & 10e (b)

ln t l .e measufemenl of "Fo'mation of Embarkmert on steep s oPes" 10
allowEnce witl be made fof the benching or vollme of mateaial cut out
from the hill side or from the fiFt half widlh fill to accomrnodate the
comoactinq eqLipment but will be calculated only on lhe nel volume of fill
plac;d aginsi the or'giral h: l l  sides' the old embanknent of the f irst half
width Il .

Pa"ment .

a) Fordation from Bodow ErcsYation

The quanity to be paid for shall be tl-e ojmbe- of cubic rrrelers p'aceo in
embankre;t, measured as p.ovideo above ro' nalerial f'o'n bortow
excavation and sl/cl_ a paymelt will be deemed to ;nclLde cost of
excavatiol payrnert bf royatty 'euies and taxes of Local' Prov:ncial and
Federal Govem'rent, cost of l"aul irg including a l  lead and l i f t '  spreading.
watering, roling, labour, equipment, lools and incidental necessary to
conplete tlis ilem

b) For' lat ior from Structuri l  Ercsvtt ion

Tl 'e quanfty to be paid fo'shall  be the numoer of cuoic meterc placeo i ' ]
embankme;t and meas!red as provided above fcir rnateriql ffom struciural
excavation and such payment will be deemed lo include cost of exca!€iion,
hauli lg. dumpng' spreadiFg w€tering' rol l :ng labour' eouiomenl'  tools and
incidental lecessa-y to conplete this item

108-6

same as calculated for structural exaavation
dista.jce except that declared unsuitable by

108.4.2
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c) Formatio! from Roadlvay Ercrvrtion

The quantity to be paid for shall be the nu,rber oi cubjc meters placed in
embenkment and measufed as provided above for materiat form roadwav
excavation and such payment will be deemed lo Include cost of excavation'
hauling. dumping spreading, watering, rol l ing. Iabour, equipment, toots and
iocidental necessary.io complete this item.

Pay llem Description Unit ol
No. Meesurcment.

I
I
I
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108a Formation of Embankrneflt
form Roadway Excavation
in Com.non Maleiial

108b Forn]ation oi Ehbankment
frcm Roadway Excavation
in Rock l\4aterial.

i. Hard Rock
ii. Mediurn Rock

' iii. Soft Rock'

108c F6rrnalion of Embankmenl
trom Borrow Exbavalion
in Common Matedal.

108d Formation of Ernbaokmant
. , frcm Structural Excavation

in Cornnon Matedal. .
rutse Fofma0on ot Em0anKment

from Skuctural Excavatign
in Rock Material

i. Hard Rock
ii. Lledilm Rock
Ir. 50n HocK

CM
crvl
CM

CM
cM
CM

. c[,,l

I
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IO9.I DfSCRIPTION

Tne subqrade peparation shall be tFai part of the work on which'- the

"rtj'uas"i" 
prai"a or' in tl'e absence of subbase' act as lhe base of ,the' 'oavernenl stiuclure li shall extend to the full width of lhe road bed 'nclqo,lng

itre inoutoets and lavbyes as indicaied on the Dra\'/ings or as gpecilied

SI'BGRADE PRE?ARATION

CONSTRU.TION REOUIRXMENT

I
-1'

I
t
I
:l
I

*l

109.2 .

109.2.1

109.2.2

Prior Work

Before commencing the work all culverts, drain6, ditches including iully

"o.ou"t"a 
Uu"mtt 

-ou"r 
them outlEts for dElnage' head walls/wing walls of

"uiu"rt" "nO 
any other minor structure below thldy (30) centineterc-of

.iisrinq suoqraai levgl or al structures \ahich wll be below th:rty (30)

i"nti-it"r" 
-ot 

rewly placed subgrade le!€!, shall be in such operative
cordirions as to ersure prompt a.d etfective drainage 6nd 10 avoid danage
to suoqrade bY surface water. No work of subgrade prepafation wrll De

"iar"a"o"to|." 
i,ru prio- work hefein descrjbed nave beel approved by the

Engineer,

Compact ioa Requiremert

All rnaterials down to a depth of3o cjm belolv the subgrade levet in earlh cut
or €anbankrnent shall be cornpacted !o at leasl 95 percent of the maximum
crr dens'ty as determined accordirg to MSHTO T-180 Metl-od 'B' or 'D'

*tii"t',"u"i i" aoplicable o- cor-espond'ng Relative Dens'ty as per 0-
4254-83 (ASTl,1).

subsr!d e Pr€pa rati;u itr E!rth cur

In case bodom of subgrade level is within thirty (30) cn' of the natural
oround, the su{ace shall be scadf,ed' broken up, adjJsted io hoisture
ionient and conpacted to minimum densiry of ninety five (95) percent of the
.aiimtm O.v densily as delermined by MSHTO T-180 Method D'
Subsequent liyer of app'oved mate'ial shall be inco'poraled to ensure tl'at

ihe deplh of subg.ade layer is thirty (30)cm.

In case, the boltom of subg.dde is below the natural ground by more than
Th;aW (30) cn'. the rraterial above the top of subgrade s'1a I be removed and
subsiquent layer of hlriy (30) crn shal, be scadfied' broken up adjusted to
mo.stuie content and compacted to lhe sane oegree of conpaction as
described above.
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109,2.4

r09.2.6

tn carS'SriSuitaOt" matedal is encountercd at the sub grade level withjn a
depth of thirty (30) cm, lhe same shall be removed in total and replaced by
the approved material. The contractor shall be paid for removal of
unsuitable malerial as per pay ltem 106a and for replacemenl of approved
material, the payment will be made under pay ltern 108c.

Subgnde Preparation in Rock Cut

Excavation In rock shall extend to the subgrade level as sho\an an dlawjngs.
Rock shall be undercut nearly to requifed elevation and sections shown on
the plans or as directed by the Engineer. Transverse and longitudinal
profiles checked by template shall be accurate to the requirement. Cuts
below subgrade level shall be backfilled with selected subbase material and
coflpacted to minimum ninety eight (98) perce"t of the maximum dry
density as determined.by MSHTO T-180, method 'O'. No compensation

- shall be made to the Contractor for over-cut or remedial measures as
descnbed above.

I
I

No rock €hall be higher than two (2) ceniimeters above the ufder cut sdction.
elevation. The under cut material shall be placed in embankment or
disposed of at the dkection of Engineer,

109,2.5 Subelade in Elnbatrkmeot

Wren the subgiade is formed in embankmeni, its width shall be the full
width of top of embankment 6nd .material placed in the upper part of
embankment down to a depth of thirty (30) centirneie.s below subgrade
level shal meet compaction requirement of 109,2,2. Soils having a rninimum
value of C.B,R of seven O) percent and swell value of not more than 0,3

. percent shall be used. c.B.R less than seven (7)% may be used in case, the
design allows lor it. Unsuitable materidl iJ ehcountered wilhin the exisling
formation layer as per laboratoiy specified test, shall be removed, disposed

. of and replaced by suitable one as per direction af the Engineer of which the
payment will be made under relevant iteras of.work.

Rollers and other equlpments of approved size ald iype accepted by lne
Ergineer, shal be used fof compaction. Wat€f shall be added to obtain
optimum moisture contQrjt ; if necessary' contractor shall endure proper
cornpaction in restricled areas by use of speclal equipments and rollers. No
compensation shall be made iol extfa work due to restricied space:

Pedormancd oi this item of work shall not be pald for unde. this section but
shall be deemed.to be covered by the oontraci price for pay item 108a,
through 108e, Formation or Embankmert.

Subsrrd€ Levrl  in Exi l t iug Road

\/\here indicated on the Drawings or directed by the Engineer that the
exjsting foad surface is to be used as lhe subgrade, the correct elevation on
which the base or subbase is to be laid shall be obtained, whefe necessary,
either by rneans ol leveling course or by excavation. The leveling course
shall be construcied lo the requirernents of the Engineef and paid ior under

l l
;
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ihe aopropriate Pay lten involved. Excavation shall include disPo$al or any

suipiiS 'tiit"ri"t lr the adjacent embankment or elsewhere as direcied by

ihe Englneer.

In case, the design level of subgrade is withln 30 cm of lhe existing
orouna/road hen tie iter snall be measured and pa:d accordingly

I
I
I
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l1g.2.l .Subgrrdereinforcem€Et

1092.8 Prot ict ion of Comoleted Work

109.2.9

\Mren the width of the exisiing pavemeni, either to be scarified or not, is
insufflcient to contain ihe subbase or base to be placed upon il' the
Enqineer may order to sfengthen and suppo4 lhe s.bbase or base 0n- one
o. 

-both 
sides of lhe existing pavement. This woA shall consist 0' tne

iemovat ana disposal of any unsuitable matedal and lls replacements with
suitable matqrial to such width and depth as required by the Engineef'

The excavated material shalli if declared suitable for use elsewhere in the
e;ban(ment by the Engireer be so used, and pay-efi for its remavalshall
be mvered under tFe cool€ct pdce ot Pay ltern No. '108a; if declared

. unsuitab.e l t  shali  be disposed ofand paid as provlded in l tem 106a The
finished compacted sLdace of the subgEde shall be as soecifed in liefi
109.2.3.

I

I
t

I
I

Anv Dart of lhe sJbgrade hat has been cornpleted shall be protec{ed and
ke;t well drained. Any damage rcsulling fro- carelessness o' the
contracror shall be repi;red as directed by the Engineer wthoul additional
payment

Ihe Conkactor shall oe resporsjble for all the consequerces of traffic being
adm;tted to the subg'ade. He shall repair any ruts b' ddges occasioned by
his own trafilc or that of otl'ers by reshaping and co-pacting wln rollers o[
the size and type necessary foi such repaii. He shall limil the area of
suborade proparal ion to an a.ea easjly maintained #th the eq' iomenl
ar'a; iabe. Subgrade preparal lon and suboase o' base olacing sl 'al be
afi'anqed to follow each olher closety. The subgrade, when prepared too
soonin relation to the placing of the subbase, is liable to deteriorat€' and in
such case ihe Cont€ctor shall, withput additional payment' repair, reroll' or
recompact the subgrade as may be necessary to restore it to tire staie
specif ied he€i4.

Tem$laies atril Siraiqh!€dses

Tne Contractor shall provide for li_e use o' tl'e Engineer, satisfactory
temprales and straightedges in sullcient numbers to check the accuracy or
ilr" i"orX. as provid;d in ahese specifcalions and no sJbsequerl wo'k shall
be oermitted until the subgrede levels have been checked and Epproved by
fhe Engineer. For iolerances, refelredilo the, 'Table for Allowable
Tolerances" in these speciications
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T09.3 Mf,ASUREMENT AND PAYMENT

109.J.1 M€asuretuert

The quantity to be paid fof shall be the nuniber of square meters of
subgra'de prepafed as here:n befo.e prescrioed and accepr;d. SLrbgrade iil
rock cuts and on embankment_not consjstinq oi the exisung road surface jn .
fill area shall not be measured foa direct payment.

Subg.ade preparation on "Existing Surface,'shall only be measufed forpay.nent when ordered by the Engineer.

Parmetrt

The quantiiie!, determined as provided above, shall be paid for at the
contracl unit price respect,vely, for each of the padicular dav items ti"i"n
betow -at is shown i, t  the B, of euantites wh;ch pnces ano.payment shait
be ful l  comoensation fof fu.nisning o, matedal, water, equipmerr, tools.
labo,rr, and al l  other i tems.necessary for conpletion of work.

109,3.2

Pay ltem Descript ion Unit oI
No, MeasurementI

I
109a

109b

Subgrade preparation in
Eadh Cut StV

Subgrade prepa|ation in
trx'sItng Koad

i, Wtholt afy fill Stu1
ii. Wth lill less than 30 cms SM

T
t
I
I
t
I
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TTEM 110

110.1

110.2

DXSCRI?TION

This work shall consist of the iormation of the .oadbed, under slbbase or
base course as the case nay be' wilh an approved blend of matedals'
iniformW mix"a, compacted shaped and fin;shed to lhe lines, g€des and

Vpiiat cios s-seaions ! hown on the D'awngs' or ir thickness as directed by
the Engineer.

Imoroved subqrade as herein refered to may be defn€d as malenal
;uitable for e;bankment to which better oualiiy of malenal is blended in
proper proport:on to improve its strength.properties or pedormance

MATERIAL REO UIREMINTS

Tha maior @mponent o' improved subgrade shall cotsist of matenal
conform;ng lo l tem I08.2 - "Malerial tequirements for embankmenL'

The blendinq materlal sha J be any soil that classifies as A-1(a)' A-l (b) A-
2-4 orA-3 ac;ord ngto AASI-ITO M-145wilhPl o'notTofethan6

The blended mixlure when compacted to ninety fivo (95) percent of lhe
maximum drydensry detomined byMSHTO T 180'D Method' shall erhibit
a laboralory soakod CBR (96 hours) of not less lhan 20, or as speciiled in

I
t
I
I
I
I

"l
I

110.3

110.3.1

the drawings.

CONSTR UCTION REOUIREMINTS

?r€p!rst iod

The surface oi the roadbed on whiQh the improved
oonstructed shall be compacted lo the density specilled

?roporiioriEq of MatFrlsls

I
subgrade Is to be

under ltem 108,3.1.

Prior to stad of constructio.i, the propodion of each hatedal to be
incorcorated for iftFroved subgrade shall be established as approved by the
Erqineer. The Enginee'shall specify a s'ngle percentage or each material to
be-blended and shall establish the gradatioq of tne resulting mixtures
slongwith the fanges o'pern,ss'ble gradahon tolerances to obtain lhe
reoulfed CBRfor the improved subgrade.

t
IThe blend Dropodiofls lhus established shall apply only when each materjal

to be used is obtained from.saane source. Should a change in source ol
materjal be made, a new proporiion shall be established When
unsatisfactory results or other condilions make it necessary, the Engineer
mav rearife additional laboratory tesis

110-1
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Mi.rirs aral SDreaclins

lmproved subgrade may be constructed with any combindtion of machines
or equlpmentthat willyield results meeting lhese speciircations,

al St!tionary PIstrt Method

The soil ingredients and water shall be mixed in an approved mixing plant
(Pug Mill). The plant shall be equipped with feeding and metering devices
that yill add.lhe malerjals to be blended in lhe specifled quantities. Water
shalt be added during the mixing operation in the quantity requked for
pfoper compaction, vrhich is approximqtely optimum moisture contenl plus
or minus two (2) percent. The m:xi'lg time sha| be that which is required to
sacure a uniform mixture. Aftef mixing, the blended material shall be
transportad to the job site while it conlains the sufficient moistuie and shall
be placed on ihe roadbed by means o{ an approved mechanical spreader.
The mixlure shall be spread at rate that will produce a uniform compacted
thickness conforming to tne required grade and cross-section. Compactior
shall stad as soon as possible afler spreading and shall continue until ihe
specified relative compaction Is achieved.

b) TrlYelins Platrt Mrthog

The traveling plant shall be either a Uat lransverse shaft type or a windrow
type pugmill. Afier the materlals have been placed by a mechanical
spaeader gr windrow sizing device the materials shall be uniformly mixed by
the trav€ling mixing planl. ouring the mixing operation, watet shall bb add6d .
as necessary to bring the moisture content oi the mixture to lhe percentage
suiiable for proper compact on.

c) Road Mir Method

The materials shall be lransported to the site and spread ln layers on the
roadbed in the quantlties required to produce the specifled blend. After ihe
materials for each lift have been splead, the maierials shall be mixed by
motor graders and Other approved equipment uniil the rnixture is uniform
throughout.

During mixing bperation, water shall be added as necessary 1o brjng the .
moisiure content lo the prqper perc6niage,

CoEpactiotr

Unless otherwise permitted by the Engineer based on ihe pedonnance ot
the compacting equipmeni used as determined from ihe trial section, each
layer of imp{oved subgrade shalLbe placed in horizonlal layers of unifom
loose thickness not exc4eding twenty (20) ceniimebrs. Each layer shall be
compacted to ihe density conforming to the requirements specified in ltem'108.3 .  1 .

in-p{ace density deierminalions oi the compacted layers sh3ll bE made in
accordance with MSHTO T-191, T-238 of ol,her approved melhocs,

?
t":
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1r0.35

110.t.6

110.3.8

Trial S€cliods

Pdor to the fomation of the Jrnproied subgrade, the Contraclor shaJl
construct thrce trial seclions of 200 meter length one (1) for each blend of
improved malerial proposed to be incorporated.for lmproved subgiade, oa as
directed by the Engineer. The compactdg equlpment to be usedln the trial
sections shall be the same €quipmentlhat ihe Contractor intends to us€ for
rna:n work, accepted by the Engineer.

The object of these trials is to determine the p.oper rnoisture content, the
re.ationship betwee'l the number of passes of compacting equipment.
densiry obtained for tle blenoed material, and to estab ish the optimum lift
thickness that can be e{feciively compacted with the equipment used. No

. separate payment will be made for this work, v/hich wiJl be regafded as a
subsidiary obligation of the Conkactof under pay ltem No. 110.

Protectiou ofCompkted r '  ork

Any pad of rhe cohpleted improved sLbgrade shali be prolected aFd well
drained and any damage shall be repaired as qirected by,the Engineer
wilhout additional payment.

The Contractor shall be rcsponsible for all the consequences of traffic being
. admitted to the irdproved subgrade. He sha{l repak any ruts or ridges

occesioned by hls own tEffic or that of others by reshaping and compaciing
wilh .olle|s of the size and type necessary for such repak. He shall limii lhe
impfoved subgrade prepatation to.an afea easily maiitained wlth the
equipment available: Subgrade p.eparation and placem€nt of succeeding
layer to follow each other closely, The improved subgrade when prepared
too soon in relation to the placing of the layer above it, is liable to
detedorate, and in slch case lhe Contractor shall. without additional

.. payment, repaifl teroll, or recompact ihe imprcved subgrade as mqy be
.. necessary to restore iito lhe state specified her6in.

110.3.7 
".Y"=*!*4+
The Contraciof lhall provide for the use of the Engineer, satisfactory
templaies and straightedges in sufficient numbers to rheck th-" accuraci of

. the work, as providedrn these specificadons and no subsequent work sha
be pe.,i:tted untjl the inp.oved subg.ade lev€l have been checked ano

. aporoved bY the Ergiree'.

Toleranc€

The allcwa!le tolerances fof ihe finished inprovsd subgrade surface priof to
placing lhe overlying subbase, bas€ or asphaltic concfele course are given
jn the relevant, ''fable forAllowable loleGnces" in these specificatjons.

110-3

I
I
I

I
t
I

i
,'

I

i

I
+

I
t
t
I

I
I
I
I
l
I
I

T
I



110,4

110.;.1

}IT"\S LT,IME:\-T AND P.\Y}' ET-T

Messurernent

The quantity of lmproved subgrade to be paid for shall be measrlred in
square meter by the theoretical area covered in place as shown:On the
Drawings, compieted and accepted improved slbgrade in a thickness of
30 cms.

Pavnent

The accepted quantit ies measured as p.ov:ded above shall  be paid for at
the contfact unit price per cqbic meter of improved subgrade for the pay
item listed below and. shov/n in the Bill of Quantities, which price and
paymeni shall constitute full cornpensation for furnishing all maieriats,
hauling, mixing, placing in layers, watering and compacting, labour,
equipment, tools and incidenlals necessary Io complete the item.

l
I

I
I
I

110.4,2

Pay ltem Descfiption
No.

Un i t ; f
Measutement

l 110 lmproved Subgrade

I
I

I
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111.1 DESCRIPTION

The work shall. consist of peaforming all operations in connection with the
ioimation ot soil cement stabilized subgrade and all incidontals ln
acoordance w{th the speciilcations and ln confornity with the lines and level,

liide and typlcal cr6ss-sections shown on the pl€ns o. directed by' the
Eng neer.

MATERIAL R-EOUIRTMINTS

Grlgel

The mix in Dlace method of conskuction shall only be applied to sites wih
naturally occuring sand, g-avet or sand and gravel mlxture For the
srationarv Dlent m;thod o'constructiol the matedals shall corply Wth the
soecificaiions or mgterials fiom any other source selected by the Coatractor
shall oe subjecl to the Enginee/s aoploval

Soi l

Soit used for cement stabilizat'or shall be eithe. "Silty ar Clayey Soils" or
sandy and gravely soils with the tollow'ng cha.actedstics

I
T
I

I
I
t
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I
I
I
I

I
111.2

111,2,1

11I,2.2

a) Silrv rpd ClaveY Soils

When tl-is type of soll ls used ior cernelt stabilizat'o'l it snall fLlUrl the
following requirements

lf the soll at site does'not havo P,H. value specified above, ii shall be
improved by adding ca'cium chlorlde upio two (2) Percdnt by weight of
$e dry soil.

Soils, which don't meet above requirement, shall be subject to the
approval of Engineer.

b) SardY aud graYolv soils

sandy and gravely soils used for cemeni stabilization shall
following requiremef ts:

i) Liquid Llmit (Max)
ii) Plasiic Lihit (l,lax),
lli) P.H- Value
iv) Soluble Sulphate Coirtent max:
v) Soluble Chloride Conlent max:

' 11  1 '1

45o/o
2A%
Not less than 12 .
4%
a%

the
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D Passing maximum size fifty (50) mm sieve 100%
ii Passino five (5) mm (No. 4) sieve above 50%
iii passin6 o + rim (No. 36) sieve above 15%
ivi passini o,oz5 m; (i ' io.2oo) sieve below 5%
vi Finer th;n 0.002 mm (clay) below 3%

Soil which do not meet above rcquirements shall be subjdct to the aPproval
of Engineer after reviewing ihe laboratory testing results.

I
I
I

Cemetrl

tLl.2.4

The Cemeht to be used for stabilization shall be Portland cement or
sltlohale resislant cenert as directed by the Engineer according to the
aesults or laboGtory tests. Portland Cement shall conform to requirement of
MSHTO M-85 while sulphale .esislant cement . shall conform to
requirement of AASHTo M-74.

lmmediately upon anival to site, the cemenl bags shall be stored in weather
proot building to prptect from dampness on raised platforn. At the time of
use, all cement shall be free flow'ng a.d frce of lumps Under nornal
circumstances cement shall not be stored'or a perlod longer than four
months. Any cement that has remained in sto'e for a period in excess of
four months. or o'which there is any doubt as to its qualiry' shall be relested
for specification requkements. No such cernent shall be used In the works
wilhout the approvalof Engineer'

Water '

Water to be used shall be free from injudous quantities ot oil, alkali'
veoetable matief and salts. lt shall not contaio more than 1000 parts per
mliiions of sulphates. ln no case, water shall contain impurities to the extent
that i.dll cause change in selting time of cement by rnore than twenty five
Dercent nor.eduction in compressive strengih of mortar aftef fourteen (14)
days by more ihan live (5) percent when cornpared to results obtained wiih
d;stilled w€ter'

111.2,5 Mix Desiep R€ouireD.nt in Laboratory

I
t

I
l
I
I
I

Before stading the work of stabilization, the pr:oposed ;ix design showing
exad percent;ge of cemeni ard water to be used so as io obtain a mixture'
shal be submitted by the conFactor for lhe approval of Engineer. The mix
p.oportions shall be such so as to satisfy theJoilowing requiremenls.

i) t\4ixture sample, stored in box, with maximum humidity of ninety
five (95) % for t\denty four (24) hours and submerged in water for
two houis before crushing, shall have a minimum comp.essive

. strength of 17 kilogram per squafe centimeier,

ii) The maximurn permissive swelling of volume shall be two (2)
and maximum loss in weight eighi (8) % vvhen tested
accordance with AASHTO T-135

%
ln
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iii) Maximum p.ermissible lolerance of cement and water content
during construction sh6ll be as under:_

. Cemeni Content Tole'ance of 1 1.0 percent of that given in lhe m'x
desiqn.
Wat;r Contenl O to (+)2% of that given in the mjx deslgn.

Composit ion of Minture at Site

Sojl shall be mjxed \'!ith stfJicient cement to obtain reqlired crushing
strengih. The cement content shallbe determined at th€ laboaatoay so that
minimum ceinpressive slrength of r.ixlufe is thirv (30) Kg/square centimetef
at seven {7) days. The moisture content of the mix cement stabilized
materjal shall not be less than the optimurn as detehined by AASHIO T-
134 Method and not more than tw1c (2) pefcent above the optimum as
determined by this lest or such higher value as may be agreed by the
Eng:neeron basis of ordl iminary kial.

CONSTRUCTION R-FOUIREMENTS

Mix in Phce Method

The field equipmeots used for pllverizlng and mlxing the stabilized matedal
shall be approved by the engineer on the basis of preliminary tials to
ensure that the planl is capable of producing. the required degree of mixjng
and uniiormity of stabilized rnaterial to the full thickness ol layer being
processed. The raixers shall be equipped with a device for controlling lhe
depth of processing and lhe mixing blades shall be maintained so that
correct depth of mixing is obiained at all times. The cemenl shall be sp€ad
ahead of .nirer by nieans of a cement sp.eader, fitted with a device to
ensure a uniform and controllable rate of spread of aement both
transversely a_d longitLrdina ly.

Wate' sha'I be added to adjust mo stu.e content of matedal to opt murr for
compaction lsing vreter spGye. ln.uniiorf'1 and conirollable llranner both
kansversely a 1d longifudinally.

The mixing machine shall be set so that, il. slightly cuts edge of adjoining'lane processed previously to ensure prcper processng of all .matedal
throughoot the depth of layer. The outpui of the mixing plant shall rot be
Iess than lwenty five. linear meteG per hour measured longitudinally of
completed st6bilized layer in orderto achieve satisfactory compactioni

StrtioEAd PIadt Metlod

The slationary plant shall be ol the power driven paddle or pan type and
may be of the batch or continLrous type. 'n case the balch mites aae used,
the apprppriate measured. quantily of m€lerial and cement shall lirsl be
placed in the,mixer and lhen watef be added as necessary to bring the
moisture contentofthe resulting mixture with in the range specilled above.

I
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111.2.6

111.3.1

111.3.2
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. 111 .3 .4

Care shall be taken with batch type paddle mixers lo ensure that the cement
is spread uniformly in the loading skip so that it is fed evenly alonq the
miiing trough and that with both paddle and pan mixers. the cemelnt is
proportioned accurately by a sdparate weighing or p.opodioning devtie from
that used for the material being stabilized. Mixing shall be continued until
the mixtu.e has the uniformlty and mixing time will not be less than one (1)
minute.

Compaction

Any modificalion to meet the specmcation shall be completed together with
compaction, within one ard a hal '(1 ' / t  hours ater mixing, or naking good
lo deficient areas at contracto/s expense. Thickness shall be as shown on
the dGwings of as directed by the Engineer.and shall comply the following
reqLtrernents,

lmmediately after spreading an? shaping operation, the rnixture shall be
lhoroughly and uniformly compacted wilh approved rollers. Rolling shall
continue until entire depth and width of subgfade is unifo.mly compacted to
maximum density of Ninety five .(95) % as tesied in accordance with
modiied MSHTO T-134. Compsction shall be completed as sobn as
possible after mixing, normally within three hours, depending mainly on'
setting iime of cemeni and weather conditions.

Compaction shal rot be carried out after cement hydration and any so;ls
material,  whch has been mixed or deposited afre'cement hydration, shatl
be renoved and replaced with lresh nrixed material.

After compaction. stabil ized subgrade shall  be protecred against drying out
by keepilg i t  continuoJsly damp or wet for a pe' iod of at least lhree (3) days
or by coaling with approved curing malerial. Suriace shall be mainlain in an
acceptable condition at all times prior to the construction of sub-base.

No vehicular haff ic shall  aur on the srabil izeo sJbgrade w,tnin a minimuil
curing period of seven days.

Tolerance

Tolerance in the thlckness of compacted layers shall conform to as specified
in the relevaft, 'Table forAllowable Tolelances" in these specmcations,

MEASUREMENT AND PAYYIENT

Ivlexsurem€pt

The unit of measurement for payment shall be cubic meter of compleied and
accepreo sJograde as measured in place. Meas,r 'ement shall  nor Inc,ude
any areas in excess of that shown on the drawings, except the areas
authodzed by the Engineer in wriiing. [4easuremeni of cement conient used
shall  be the number of metric Ton used to stabil ize subgrade. This quantity
of Cement consumed shall not .exceed the theoretical percentage
established in the laboratory.

111 .d
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Itt,4.2 PaYme!t

The measured quantrty of stabilized subgrade determined as above shqll be
o;; fof ar the contEct unit price p€r cubic meter for a particular item listed
f,.u* ano .no*n on the bill of quantities' which paynen( sh6ll be fu'l
comoensaton for furnish;ng ajl laboLlr' materiar' tool, plant, €quipment
hand'inq, mixing manipdlaii.g placing shaping' compact:ng' including
necess,ry waier for compaction. rolling. frnish'ng: corecling unsaUsiactory.
areas ani unsatisfactory material; maintenance Including protection of
stebilized layersi and incidentals necessary for comPleiion of work except
cemenl consumed which shallbe paid separately as measured above

I
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Pay ltem Description'
No .

Unit of
Measurement

111a Soil Celnent stabilized
q"h-df.dF

111b Cement content tYPe ,....

CM

Ton

*l
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112.1 DESCRIPTION

The wo.k shall consist of performing all 6perations in connection with
constniciion of lime stabilized subgrade and all incldentals in accordance
v/ith these specillcatlons and in conformity with lines and level, grade and
lypical cross-sections shown on the plans or as directed by the Engineer. '

!I4IE8+!8I9]3!!4!8IE

Sell

Naturally occurring healy clay soils, clayey g.avels or soils . co nta ining a
sufiicient propo.tion of clay or silty clay to enable satjsfactory siabilization
with llme shall be required for the Mix ln Place method of construction and
shall coniorm to properties as specliled in ltem 111,2, "Maierial
Requiremenls" under soils cement stabilized sub grade, Male.ials from any
other sources selecied by the Contractor shall comply with the speciiication
all as approved by the Engineer in case of slationary planl construoiion

'method. 
: .

Lime stabilization has been used successlully in clayey soils having
plasticity index rnofe than ten ('10). This type of stabjlization is applicable to
that soil which contain a high percentage of clay or silty clay.

!ls!

Lime to be used for stabil:zation shal be carciur. hydroxide (slaked or
hydrated l ime) or Calcrufi oxide (ouick l irne) to the requirements fof building
lime as in table given below or lower quality lime prodLced frofi tempo|ary
bum ng pits or Kilns wher approved by the Engineer.

' 'fable 11212

SPECITICATION REOUIREMENT TOR LI1VIE

I

Propedy LIME
Quick Lime

(Ca O)
Hydrated Lime

Ca (OH),
Calcium or Magnesium Oxides

carbon Dioxide-at Kiln

Carbon Oioxide"elsewhere

Not less than 92%

Noi morc than 3%

Nol mofe than 3%

Not less than 95%

Not more Ihan 5%

Not more than 7%

112-1
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112.2.3 W3&r

. Water used for line stabllization sh€ll be clean dnd free ffom lnjurious
subslances. Potable water is preferrcd and organic water is not permitted
It shalt.neither bontain more than 1,000 parts per million ot chlorides nor
more than 1,300 parts per million of sulphates (So4 Water from doublful

' sorJrces shall not be used until iested as specilied in AASH'rO- T-26 and
aPProved bY the Enginee-.

I
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Mix D€sien in laborstorv

The nix design slrall be worked out in the laboratory and it shall state the
following field requirementsl

( i) Tne percentage of l iTe and water (optinum content and
tolerances)

(ii) The field density oflire stab:lized m:Xure to rn;nimum ninety fve
(95) percent of laboraiofy densily establlshed wiih modified
,c,csHTO T-134 t€st.

(iii) The reqlrked results of the compress ve skength in laooratory ar
7 days shallnot be lesslhan ten (10) lG/sq. cm.

Comlosit ion ofMlxlur! rt  Stte

Soil containing clay shall be mixed with sufficient lime, normally three (3)
percenl to eight (8) percent l iFe content, so tfat minindrn aompressive
st'ength is seven (7) Kilog'am iorce pef square centianeters at seven (7)
days. lvloisture content of the lime stabilized material shall be not l€ss than
the optimum nor more han two (2) percent above the optimum as
deterhined byVibrating Hammer method test of BS 1924(1975).

As a guide trials, line co.tent should be eslabiished stal:rg with 1% of lime
by weight of dry soil for each ien ( 10) percent of clay in soil..

CONSTRUCTION FTOUIREMINTS

Srrt ionrry PIart Method

-he corsVLrclion requirements o'tl';s clause shail corfofir ti as specifled in
sJb  i rem 111 .3  2 .

Mirir Place Metlod

The requiiem€nts of construction under this clause shall be in.accordance
wi rh  sub i ten  111.3 .1 .

112,2,5

112.3.1

trz.3.2

I
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112.3.4

112.3.6

Precautloda.Y Mea3ures

Keeping in view lre caustic narJre of calciun oxide (quick JiTe), special
measures shall be taken in hardling, since it wii l aEack equipment
coffosively and precautions shall also be taken against the risk oi levere
skin bu.ns to personnel. Suitable handling methods shall be used such as
fully mechanised or bottom dunp handling equipnent, and $oteciive
clothing wom by the operators. Working operations should take. into
account the wind direction to minimlse the dust problem and consequent
eye br skin i.ritation to any personnel involved in th€ vicinity. Evdn when
calci0m hydroxide (slaked gr hydfated lime) is used, care must be taken
against the effects of prclonged exposure to skin.

Compactiou Reouiremeot

lmmediately upon conpletion of sp.eadirg anC shaping operal ion, the
rnixture stal l  be tnofougnly compacted with approved rol ler. Comoactjon
shall be co inued unfl the entire depth of sJbg.ad? is Jniformly compacted
to the maximum dersity of 95% as determined by modfied AASTITO T-
134.

I
I
I
I
I
I
I
I
I
I
I

lf quick lime is used, it shall not be permitted to compaci the lavers
imnediately afler spreading the lime, because the hydration of the limjwill
cause damage to the compacted layerc. The lime within which compacfion
shall be completed will be estimated in the laboratory. Dry densitv of
compacted layers shall not be less than Ninety five (gS) % of the maxinu.n
dry density dete'rrined in labofatory.

Compactidn shall not iake piace after hydration of lime and any lime
stabilized roaterial that has been mixed and deposited after h)draiion of
lime, shall be removed and replaced with fresh materjal. mixed and treated
in accordance with the.req!irements of this clause.

Surface of subgrade shall  be .acceprable in al l  respects to specifcation
together \^/ i t l '  compadon with One and haf (1.:/2) hours after nixina.
Contractor wil l  be respo.sibre for a4y removal o. or n.aking good to deficie;t
area wilhout any exlra payment. No vehicle or equiprrenl shall be allowed to
move overstabilised subgrade before initial setting of 7 days..

Tolerance

Toie-arce for l ime staoil ized s.rbgrade shall  be as specif ied in the .elevant.
Table for Allowab e To'erances" in these soeciftcat:ons.

W€ather Limitation

The laying of lime courses shall be avoided as far as p.actiQabld d!ring cold
and wet Weather and shall be suspended when.free standing waler is
present on the surface. The slabilized material shall not be lajd on anv
surface, which is frozen or covered with ice or snow,'and laying shall cease
when the atmosphedc tenpeatufe reaches flve (S) degree C. on a fallinq
ther.nometer o. as directed by the Erigineer. lf wet weather threatens to b;
prolonged, the manufacture and laying of stabjl ized mix shall  be suspended.

I
I
I
I
I
I
I



u2.4,1

MEASUREME1YI AND PAY}IENT

MeasureEedt

The unit of measuremonl for payment shall be the cubic meter of the
comDacted and accepted subgrade as measurcd in place. Measurement
shali not lnclude any area In excsss of tha! shown on the drawings, except
the areas atdhorized by the Engineer In widng. Measurement of lime
conslmed shall be the nlmb€r of metric Ton used to stabilize subglade.
This quanlfty of lirne consLlmed shall not exceed the theoretical percenlage
established in the laboratory'

?avment

The measured quantity ofstabillzed subdrade determlned as above shall be
oa;d for at the co4tract unt price per cublc meter for a Particular item listed
below and shown on the blll of quantiiles, which Fayment s\all be ful
conpensation for fumishing ell labour. mateiall tool, plant, equiprreni;
haldling, m'xing rnanipujailng, placing shaping, compacting including
necessary water for compacdon' rolling, finishing; correcting unsatisfactory
areas and lnsatisfactory mixturcsi maintenance including protectJon of
stabilized layers; snd lncidenials necessary for completjon of work eicept
lime cons!med which shall be paid separaiely as measurod above.

I
I
I

*l
I
I
I
I
I

\12.4,2

Pay ltem
No.

Descaiption Unit of
Measutemen!

*l

I
112a . Lime Slabilized Slbgrade

1 12b Lime

CM

Ton
I
I

t
*f
I
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,1'T1I IL3 BITUMEN STABILIZED ST'BGRADE
::-'---'------- "--:-

I 13 ,1

t  l3. l

-DESCRI?TION

The work shall consist of performing all operations in conrectjon \dirh
constrLctio4 of b'tdmen stabit ized subg.ade and ati  incidentajs i^
accordance wilh the specifcations in conformity with the lines. gfad;.
thick-ess and typical cross.sections shown on the plans or as diec[; b;
t l-e Engineer.

MATE&rAr, RTOUIR-EMrNiS

I
t

This method wjll only apply to sites with natlralty occufng non plasllc
matedal such as sand. tf  the material is brought at stte, i t  ahall  be non-plastic having uniforn gradation.

113.7.2 Bitumen

. Bituminous mate al lsed for subgfade stabilization shall comply witfr rne
r9quirement as per relevanl tables specilled in item 301, ,,Asphaltrc
Malerials" for hot njx asphaltic concrete or can be .vjsceus cut ba;k that
requires heating in areas whefe moisture content of sand is hlgn,
necessitatlng healing and drying of sand. 

.

ln dry afeas, where natural moisture content of sand is low, the bituminous
binder shall be fluid cut back conforming the requirements as gjven in tables
301-3 and 301-4 respectively of iren 301 'Asphatic l ! , laterials' .

Biturnen ernuision or foamed penetration grade biturnen can also be used
subjecl to ihe approval of Engineer after trial test.

Bit!men-sand mixture for th€ gfade of bitumen selected shall be aicertEjined
. by.trial mixes using Marshall Test to determine the qljaniity of bitumen

requifed using eithef heated or unheated sand. The quantity of bitumen
required wlj! generalty lie between three (3) to six (6I parcent'by weighr of
dry sand, the higher prdportions boing required with iind_grained iraterLrs.

CONSTRUCTIOI RTOUIRE}tENTS

Equipment, tools, and machines us,ad fo. bitumen .stabilized subg.ade shall
be Subject to the Epproval of Engineer and shall be mairtained in
satis'actory wofk.ng cond:tjors at tne t;mes.

Mirin place method of bitumen stabilizatton will be subject to the appfoval'of Engineer to ensure full control of bitumen conient, !rntForm and thorouoh
mixing and satisfacto.y processing oF the material ta thb full deoth oi fie
tayer. Fat scaificalian of jn situ malefjal ind sleading of gituminous
.natenal grader wilh blade and bitumen distribulor shalt be !sed

t
I
I
I
I
I
I
I
I
I
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I
I
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The stabilized soit shall be left uncompaoted after pulve zation and mixing
i" .ffo*. f"|. evaporation of volatile malerlals thus increaslng stabifiiy and
deireasinq watlr 'absorPtion particularly in fine grained sand whe0
temperatup is low,

Comptct io !

lmmediatelv after'completion of spreading aeration and shaping operation
the mixtJri shall be thoroughly compacted wilh rubber of pneurnatic lyred
.ollers. ComDaction shdll continue uniil entire wiCth and deplh of subgrade
i6 uniformly iompacted to give soaked (96 hours) unconfined compressive
strengtn aicordlng to design requirement to raeet tra'flc loading. steel
wheeGd tandem roller shall be used to caary o.t fira rolling ol compacted
surface ro eliminaie the lyre marks.

To determine the efliciency of mixiarg, spreading, deg€e of compaction of
equiohent and suitability.ol construction method, tajal sections as dlrected
by the Engineer, shall be prePared by the contractor before main work of
srabil izadon is staded.

.Ifthicknels of comp€cted layer is leis thad 20 centimelers, it shall be laid as
sinole ope€tion where as if thickness of conpaded stabil:zed layer is more
tha; twentv centimeter, material shall be placed in two or more layers' each' 
within the'range ot eight 1e; to tweng (20) cehlimeters in compacted
thickness.

The results of bBR test 'or measur:rg the srength of bitumen stabilized
rratedals or con6 stabiliy lest for designing biiumon-sand 'nlxture shall not
supersede those o' I\tarshal'Test unless agreed by the Eng;neer. In_sittr
density of conpacted layef shall be deternlined uslng method as descrjbed
bv AASHTO - T-191, AASHTO - T-205 or AASHTO - T-238 and shall be
minirn,m ninety. five (95) % modiied AASdTO according to tne above
mentioned methods.

Ffequency of lesting in feld and in laboratory will be according to relevart
schedule for sampling and lesting of these speoifications.

Tol€rance.

Compacted laybr shall comply with the tolerance requirernents as specified
in relevant, ''Iable lofAllowable Tolerances" in lhese specificatio..

Weather Limitarion

The laying ol bkum nous courses slall be avoded as for as practicable
during wet weathef anC shall be suspended when tee standiirg water is
present on lhe sudace, The stabilized material shall not be laid on any
surface, which is frozen of covered wiih ice or snow and laying shall cease
when the air temperaiure reaches five (5) degree C on a falling
tnermometer. Laying shal not comrnence unti lhe ai tirn'peralure is at leasl
Jive (5).degree C on a rising thermometer unless otheMise directed by the
Engineer and also if wet weathea threalens to be prolonged the manufactute
and laying ofstabilized nix shall be suspended.

I
I
I
I
I

113,3.1

113.3.3
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113.4
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MIA.SUREMENT AND PAI'IIIENT

.Meas'riemdut

The unit of measJrement for payment shall  be cubic meters ol a giver
.thickness of compacted and accepted subgrade as measured in place.
Measurement shall not include any a|eas in excess of that shown on the
drawings, . except the areas authorized by the Engineer in witing.
Measurement of bitumen bindef used shall be the number of metric Ton
lsed to stabilize slrbgrade. This quantity of bitumen consumed shall not
exceed the theoret:cal percentage established ir the Iaborarory.

PaYmatrt

lvleasJred quantity of stabilzed subgrade determired as above sfall be patd
tor at the contract unit price per cubic meter for a particular item listel below
and shown on the bill of quantities, which payment shall be ful
compengalion for furnishlng all labour, nate.ial, tool, plant, equipment;
handling, miiing, manipulaiing, placing, shaping, compaciing including
necesSary water lqr compaction, rolling, flnishingi conecting unsuitable
areas and unsatrsfacrory mater:al; maintenance including protection of
.stabil ized gubgrade layet and ircidenia's necessary for completion of work

'excepi bitumen oonsumed whic.h shalj be pajd separalely as measured

I
I
t
t
I

dbov

Pay ltem
No. ,

Description Unit of
Measurement

I
I
I

113a Biiumen Stabillzed subgrade: cM

113b Bitumen Binder, type - Ton

I
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ITEM I14 DRXSS1NG AND COIryACTION OI' BERMS

714.2

1t4.3.2

l l , { ,3.3

DESCRITTTON

This work ahall consist of scaification of berms, which afe undulated. or our
of level. The existing rnatedal shall be scadfed, walered, mixed and

. properly leveled and compactbd according to sireciflcation described hefe
under of as di.ected by the Engi|.ee-.

M.{TERLA.I, RI OUIREMENTS

ln this ltem no fresh material is requked, however; if fresh matedal is
used it shall be measured and paid under other felative items of

w

::
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wotks.

CONSTRUCTION REOUIREMENTS

l

114,3

114.3.1 Dresi rc  nf  b€rm rv i t iout  rhe t lse o l  er l ra n iater la l

In case the berms s.how unduJation of more than 5 cms in level from the
reconstructed pavenent structufe, the berms shall be scadfied to a depth of
15 cm and matedal .will be w€tered, mixed and compact with appropriate
equ'pfienr app'oved by the Eng'neer.

Dlelsins ofberm lvilh the use of rxtr4 qalerial

In case the difference of elevation of existind berm with rsspect to
reconstructed foad stfucfure is less lhan 15 om than addilional natefial (1o
be rneasured under other items of work) shall be added to bring the level of
beffis in conformity with the lines and gfades bfthe existing road. Existing
and ffesh materiai shall be properly mixed, watered and conpacted es
di-€cred by the Engineer.

:

Cdmoacrioh reouirem€nt

Compacriol require.nerl of t,re fresh ard existing narerial shall be in
acco-da-ce L!:th tne type of n'aterlal used in oerns, as u.lder:-

Compaction rcqulrement as
per AASHTO T-180 {D).

950/d ior common eaalh
matedal

100% for subbase material

^l

I

Deoth in cf i

0 - 15 (Iop l lye.l

0 - 15 (Top laye4

HI
I
I
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114.3.4 Compact ion ofs looes

\ryhjle reinstating/dressing of berrns, shall be engured
requirements are obserued on sl9pes of the befms.
compaction shall be as per di.ection ofthe Engineer.

that compaction
The degree of

I
I
t

Mf, ASUREMENT AND PAYIVIENT

i'ay ltem Description
Nor

Measurement

Measuremenl undef this i tem shall  be made in square meter of berms
dressed or'compacted in accordance urilh lheoretjcal lines, or sections
shown on lhe dfawings, or as per existing edge of rcad.

ln case padial fresh rnaterjal is used to oompensate for shoriage of malerial
in the top layer rhe quantity of such material sharl be neasured bv survev
levels of exisi ing grouno and oesigned l ines, grades or secrions shown oi
rhe drawing.

The quantily of material thus measured sha be paid under other items of
works of formation of emoankflent / subbase.

Pavmetrt

The payment oi lhis iiem shall be made for at the contract unlt p.ice oer
square metei of drcssed and compacted berm measured as.above, for
scanfication . waterirg, mixing. ro,l ing, labou-, equipment lools and
incidentals necessary to corrplete rhis i te.n.

t
I
I
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114.4.2

Unit of
Measurement

114a Dressing of berm witholt
extra material.

114b Dressing of berm with
extra material.

stvl
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TTEM 115 REINSTATEI\4EM OF SHOULDERS FROM BRICK KILN
MATERIAI

11i,1 DISCRi?TION

This work sh6ll consist offumishing and placing in single layer of Brick Klln
mate.ial on shoolderc and lo mechanically interlock by watering and rolling,
in confornity with lines, gfa!es and cross-seclions shown on d.awing.

MAf !.- RT{L RXOUIREMENTS

The materialshall conform to the following requirements.

Iel]crs

The Kiln material shall be fully bumi having reddish brown./black colour.. No
unbu.nt or semi burnt mate al shall be allowed. lhe material shall behave
like improved sub grade wiih following properties.

I
I
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I  I  e  g r  d l r  r g  ! ,  r d r  u ! ' r v " , J  r v  u  g  , uxuv r ,  ' v  , r , , ,D ,

Siev€ Desionation Mass Percent Passino.

1\  12.  n- \  100
3/8" (9.5 mm) 80-100
No. 10 50-85
No.200 15-35

Noter .Coarser than 1" (25 mm) size material may be allowed uplo ive
(5) Perceat bY the Engineet.

rt5.2.l  PhvsicalRequireme!d

. The additional physical reqlirements
following limitsi

1 P,1. value.

2. Sw€lling Value

' 3. Soaked C B R (96 hou's)

of the kiln materi€l

0.21yo .rlax.

2Ao/a 'r,in,

115 -1
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Materlal for shoulders, obtained and apprcved as provided above shall be
placed.and thoroughly mixed with water in horizontal layer of uniform
thickness and in co.lformity with the lines, grades, sections and dimenstons
shown on the D.awings. The layer of loose material shall not be hore rnan
twenty (20) centimeteF in thickness unless othefwise appfoved by the
Engineer.

Th9 compaclion of the shoulders shall bd carried out at the designated
moisture content, consistent with the approved compacting equipment,
Shoulder material that does not contain suffcient moisture to oLti in the

. required compaction shall be given additional moisture bv means of
approved sprinklers and mixing operation. Matedal containing .moislure
more than necessafy to obtain the required compactiod may not, without
\aritten approval of the Engineer be incorporated in the shoulders until it has
been suffciently oried out. The drying of wer maredal may be exoediied by
discing or other approved methods.

Side slopes shall  be neatly tr immed to the l i .es and s,opes sl.own on the
drawings or as directed by the Engineer, and the flnished work shall be kept' in a neat and acceptable condition,

l l5,J-2 Compaction

AIL material shall be compacted to a minimum ninety five (95) pe.ceni of the
maximum dry density as determined according to MSHTO T-1gO method'B' or '0' whichever is applicable. In place density determination of the
compacted layer shall be made in accordance \aith AASHTO T-191 of other

CONSTRUCTION REOUIREMXNTS

C€treral

approved meihod.

MEASURIMENT ANID }AYMTNT

ilIeasuiem€!tu5.4.1

T
I

The quanrit ies to be paid lor shall be the nLmber in cubic mere- bv the
tl 'eoretical volume o'shoJlders consrructed accord rg to designed linei and
grades compacted in place and complete in all. respect.

I

115"2



1r5,4.2 P!vment

The accepted quantiiies measurcd as provided above shall be paid for al
the co;rtract unit prlce per cubic meter of Brick Kiln shoulder materal for the.
oav item listed below and shown in Ihe Bill of Quantities, which price and
oavment shall constitule. full compensation fof furnishing Ell materials'
irauling, mixing, placing, watering and compacting, labour, equipnent tools
and incidentals necbssary lo compleie the ilem

Pay ltern Descrlpt ion
No .

Unit of
Measurernent

T
T
t
I
T

al

I

CM115 Reinstatement of Sho!lders
from B ck Kiln Material,

I
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SUBBASE AND BASE

GENERAL

200.1 DSscPqrIoN

The work shall consist of furnishing, spreading, and c:mp3i-.1 gfaoeq
subbase. base, asphalt ic base course, crushed l imestane::r-. course.
cement stabilized subbase and base course, lime stabil:ed :!:,lase and' bitumen stabilized subbase and base, crack rclief layers. consii.laed on a
prepared bed and all incidentals in.accordance wjth these sFEcicslion !n
confornitywjlh the lines, grade thickness and typical cross-red,:fi shown on
the drawing and/or as directed by the Engineer.

I
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200.2

200.2.L

lVIATERIAL

The material shill consist of sand,
from the source approved by the

gravel or.a sand grave mir-ra obiained
Engineer. Matedal feqjiaerE.= fof this

I

rft ate

Samplinq rnd Testitrs

Adequate representative samples shall be.submitred to E.gin--:r- ':r testing
and pral iminary approval noi l€ss than twenty d?ys,.bErre iE:nt: jrded
material is to be used in the work: The material, wheri dee'ied -E:E5sa:v bv
the Engireer. snall  be sampled ard testdd in his presence cy !: :  -r: ;rcto;
fgr particular subbase, base course as called for rn th: sD::;__:aiicri of
padicular ?pplication and /or the bi l l  of quanli t ies,.and/or:s s1:.,, . ' :  ci  the
drawing, lo assure conformance with the requirements of :pec=c=jon. Any
material found not to confofln with the requirements Mill. b-= sJbie.t io
rejectjon. AJI rejecred mater;al shal be removed and r:pla:+: ,;rh tl-e
rnaterial meeiing the requirement, af no additional cost to th: CL:.:

Preliminary approval of source shall not mean that all. ih: mr--zl in lhe
soLrce is approveo

Sanrpling and testlng, unless otherwise stated, shal be rcco': -'l tc the
slandard methods prescribed in the latesl edition ci th. l.'neican
Association of Staie Highway and Transportation Ofilcias (/;SlTOl or
standaid speciticalion and methods of sampling and teing. :r:iid:C in
latest vercion of American Society of Testing and Matefiis ,rS-1,1;. Any
deviation from the meihods and procedurs prescribed ther:in ri€'r .E made
only as difected in wrjting by the Engineer as per reinra.: -?bls for
Sampling and Tesling Frequency''.

200-1



200.2.?

101r.2.3

?00.?..1

200.2.5

200.1

Sclcct ion of Ph(e for Sannl ing

The se ect ion of represe.Iat lve saTo,es for test ing sral j  bei  by'Random
Sampli.g Merl^od by which every pa( of a lol ot stockpile has equal cflarce
to be selecred. When il is necessary to sample stockpi'es. every efod
should be made to enlist the servrce of power equipmen! thal is capable of
exposing lhe material at varioLrs levels and locations. ln sarnpling sand from
stockplles, the ouler layer which may have become dry, causing segregation
shallbe removed and representalive sampies ofthe damp sand selected.

Nu brr and Sizc ofSnnu)lcs

The nu.nber ano size of sampre required depe_ds on tne i l leFded Lrse of the
material, lhe quantily of.natedal involved and the varjation both in quality
and size of agqregate. A suff ic ient nLmber of samples sl_al l  be obtaired to
cove' al. varialions in the material. The quartities rnust be srrfficienl to
provide for proper executjon ofthe rcqlired tests,

Schrdul( for Srirrolin{ rrd Testing

The sampling tiequency, acceptance limiis, and oth6r informatjon for propef
control of each work shall be as given in 'Tables for Sampling and Testing
Frequency" which will provide the minimum testing frequdncy.unde. normal
conditions. Where sarirpllng ffeqlencies are not glven in !he lable they shall
be as directed by the Engineer. Where frequedcies arc gjven as per layer or
per strip this wjll mead the wid{h of€trip br layer being laid ai any one item, lf
lhe maiealals or operations are varlable and good control is difficult to
maintain, grcatef sarnplihg frequency may be taken bs directed by lhe
E.1gilee..

I!lsr3-!!s!

The al lowaole tolerarces for lhe subgrade p'oj to placing lne overying
cources, logether wilh the allowable tolerances for the subbase and baae
are as specifled in'Table forAllowable Toleaances',, in these specificatiors.

PLAT.{T & EOUI?iVIEiVT

All equipmelt, too.s and macri les Lsed in the perfomarce of wo.< sh€ll  be
mainlained in salisfactory condifions at all times and be subiect to the
approval o' the E'gineer. List of recomr.ended lype of eouipmeni is on'y fo.
gJidarce of corPactor However contractor wtll be respolsrble lo cive.equied qLa ty and worxmarsh p rhrough aly type of eoLipn-enr
krespective of any apploval given by lhe Engineer

240-2
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. I 'RIAL 
STII IPS

9Tl:::9|,":iirii|.,:iIe kiat strip for any tter"r as aipearing in rhis chap(ef,
IO estaD tsn tne rcrtow.ng.

a) Maximum thickness ofloose layer. whjch can be laid.

b) Type of equipment to be used.

c) Wlte.irg and rnixing p-ocedJres.

d) Nurber of passes .equ:red to satisfacior: ly comDacr tne layer to requifeo
,evel.

e) Any other requifement ordered 6y the Ehgineer..

Engineer shall  . then inspect and test the Trial Sir ip and approve theprocedure in writing, to carry oLt tre work. However tn,s 
"pprovai 

Ja-tr noireLreve re contrador l-on hts c0nlractLal obl igatior
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IEM 2OT GRANTILAR SI'B3ASE
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201.1 DESCRIPTION

This item shall consist of fumishing, spreading in one of more layers and
cornpacting g€nular subbase according to the specifications and drawlngs
ano/or as oirected by the Engineer.

MATERL{L RnOUIREI}IENTS

cranular subbase materjal shall consist of natural or processed aggregates
sucF as g-avel, sand or stone ffagmenl and sha'l be clean and free ffom dirt,
oroen:c mader ano oihe- deleterious substa'']ces, and sha'l be of sucn Tature
th;t it can be compacied readily under watering and rolling to form a fnn,
stab e sJbbase.

The material shall comply to the following grading and quaJity requirementsi

a) The subbase material shall have a gradatlon curve wihin the
limils for grading A, B, and c given beTow. Howevef grading A
nay be allowed by lhe Engineer in. special circumstances.

Grading Requirements for Subbase Material .

Si€Y€ Deslgnation
Mass ?erc€nt Passtng

Gridins
Irci B

60.0

25.O

4.75

0.425
0.075

(2.112)
(2)
(1 )
(3/8)
No. 4
No .  10
No. 40
No .200

100
90-100
50-80

35-70

--
2-8

1oo

40-70

20.50
10-30
5-'15

The Coefficient of Uniformity D60/D'10 shall be not less than 3, where
D60 and 010 are the padlcle diameters correspcndjng to 60% and 10%,
respecrive y, pass:rg (by weigho in a grair size anajys s, curve.
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o) The Material shall have a CBR value of at leas{.50p6: determtnad
according to AASHTO T-193. The cBR-ieiieF]5| Oe outaineo
at a density conesponding to Ninety eight (98) percent of the
maximum dry density delermined according to AASHTO if-180
Meihod-D.

The coarse aggregate matedal retained on sieve No. a shati
have a percertage o' wear by the'Los Angeles A6rasion
(AASHTO T-96) of not Irofe than fifV (50) .Dercent.. --..--:-_ '1. 

./

In order to avoid intrusion of silty and clayey material from the
subgrade In the.subbase, the ratio D15 (Subbase)/Og5
(subgrade) sho"ld oe less than 5.

\Atere D85 and D15 are the parti;le diamete.s correspohdinq to
eighty f ive (85) % and f i f teen (15) %, respectively. passirglby
weigl'l) in a grain size analysis. cuNe.

' 
The fraction passing the 0.075 mn (No. 2OO) sieve shall  not be
greater than two third of the fraction passing lhe 0.425 rnm {No.'40) sieve. The fraction passing the 0,425 mm sieve shall have a
liquid limit of not greEter than 25 and a plasiicity index of 6 ol
less.

lf over-size is encountered, screening of rnateriaj at source, shall
. invaiab,y be dore, no hand pickng shall be allowed, howevef

hand picking may. be al,owed by the Engineer, if over-size

d ) .

' ' quanlity is less than 5% of the tolal mass.

g) Sand equivalenl for all classes shall be 25 nin.

CONSTRU CTION REOUIREMENTS

Soreadine

Grarular suobase s larl be spread on approved subgrade laye' €s a uriforr I
mixture. segreqation shall be avoided. duiing spreading and the final.
cornpacteq byer shall be lree frorn co n centra tion .of coarse or fin€ ma(edais,

Gfanula. subbase shall be deposited on the roadbed or shoulders in a
quantity which will provide the required compacted ihickness without
resorting to spotting, picking up of otherwise bhifting the subbase material.
ln case any material is to be added to compensate for levels, the same shall
be done after scirrifying the existing material, lo €insure propef bonding of
additioral n'aterial.

e)
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When the ?equlred thickness is flfteen (15) cm
be soread and compacted as one layel, but in
than seven and'one h6lf (7.5) centimeters
thickness is more than'15 cm' lhe a
coTnpacred in 2 or Fore layefs of aporoximate
cas; the fiaximum conbacted ickness of

r less, the aggregates maj/

cm, All su6sequent layels shall be spfead
manner . '

case shall a layef be less
ick. Wherc the required

shall be spfead and
equal thickness, but in any
e layer shallnot exceed 15
d compacted in a sinrilar

I
"lf

I

201-3.2

Grinular subbase shall  be spread with eq-ipmenl that wil l  provide a uniform
Iaver conforminq to the specified ilern both trinsversely and longitudirally
witni l  the tolert-ces as lpecif ied n Tabe for ArlowEbe Tolerances in
these specifications. No hauling or pldcemenl bf mate.ial will be perrnitted
when, i; ihe judgment of the Engineef, the wdather or road conditions ara
such that the hauling operation will cause cuttifg or.utiing of sLlbgmde or
contamination of slb.base material' 

i

s*rPl.:+ i
Prio. to cormelcerrenl of  granJlar subbase] ooeraf lon cor laactor shal l
constf lJct  a tr ia l  lengin, nol  to exceed fve hLndred (500) mete's a'd nol
less than two hundred (200) metefs with ihe approved subbase matedal as
will be used dudng conslruction to deierlnine the adequacy of the
conkactoa's equipment, loose depth measufemerlt necessary to result in the
speclfied conipacted layer deplhs, the field lrnoist!re content, and lhe
relationship beLween the number of compaitiot passes and the resulting

T
t
I
I

*l

I
T
T
T

content, and the
relationship beLween the number of compactio
density of ihe matedal. For details, refer to clai,se 1,20 (General) of lhese
e n . . i f i . ' l  ^ n c

201,3.1 Comorci ion

The moisture conteat of sLrbbase maierlat lhilt be :adjlrsted priof 1o
compaction, by watering with approved sprinklefs mounted on trucks or by
drying out, as requifed,.in ordef to obtain the spebified compaction.

The subbase matedal shall be compacted by fiieans of approved vibrating
. rolLers or sleel wheel rollers (rubbef tyred rPllers may be used as a

supplament), progressing gradually from the qutside towads the centre
=SM!l-a$!!C!gg9l9g-9rqqs, wtere tf'e roll;,r-9 sharl begin at the low s;de

aEl p.ogress fo rte high side Each succeedng pass shall overlap the
previous pass by ai least one lhird of the roller width. Whiie the roling
progrcsses, the entire sudace of each layer shall be proper'y shaped and
dressed with a motct g€d€r, to attain a smooih surface free from ruts oa
rioges and 4avi_g proper section and crowr. Ro'ag shall  co-t i_ue u|.t i l
enii€ thickness of each layef is thoroughly and lunifomly coflpacted lo the
spec:fied dersity.

Any afea i.accessib e ro roll:rg equio-en( shall be co.npacted by rnear6 o'
hand gL.rided rollerc, plale compactors 0a m€chanical tafipers, where the
ihickness in loose layer shall hofbe more than 10 can.

. i
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10r .3 .5

201.3,6

201.-1

l0 l . t . I

lf the layer of subbase material, or pad thereof does not conform ta he
required finish, the Contractor shall, ot hiF own expense, rework, water. and
recompacl the material before succeeding layer of lhe pavemeol staucture is
constructed,

lmmediately prior to the placing of first layer of base coorse the subbase
layer (both under lhe traveled way 6nd the shoulders) shall conform to ihe
required level and lhape. Prior to placing the succeedjng layera of
the matedal the top surface of each layer shall be rnade sufficien y moist to
ensure bond between the layers. The edges or edge stopes shail be bladed
or otherwise dressed to conform to the lines and dimensions shown on lhe
plars.

No material for construction ot the base shall be placed untit the subbase
has been approved by the Eng'neer.

Comnrction reouiremen rs

The relafive compaction of each layer of the con-pacted subbase sharl not
be Iess t l-an Ninery eight (98) percerr of the maximLm ory denskv
determrned accordilg to AAftlfo T-'30_ M.*t-o_d-D. The fierd oers:ty shair
be det-ArrniIed accord.ng to AASUl9fl9l_9.- other approveo 'ne!hod. Fo.
a .aarenars, lhe ierd de'1s'ty thus obta ned sl-al l  be adjLsted ro accounl iof
overske pa..ticles (retained on 1€ inm sieve) as directed by the Engineer
Also fo. adjustnent of any material retained on 4.78 mm sieve, MSHTO
Method T-224 sha l be used

Miristure Contert Derermination

As r! is cLrstomary in the paoject laboralories that small samples of materials
6re placed in ovens for r.noistufe deiermination for proctor; followina
precautions afe necessary to.ensure Froper compaclion fbsults

a) Same size bf samole is placed in oven fo. rroistJre dererminat or in case
ol laboratory density (Proctor) snd fleld density

b) l\4olsture conient for calculation of fleld den6ity and procior shall be
observed o'] matq-ri_al passing 4.75 r.n s eve

Tolerahce

Thq subbase shall be cornpacted to the d;sired level and cross slopes a"
shown on the d'aw.ngs. Tne a lowaole to erance sha,l be accordi 'rg to.he
"Table for Allowable Tolerances" in these specifications.

MEASUREMENT AND PAYMINT

Mcr5urement

The quantity of subbase to be paid for ihall be measufed by the theoretical
volJme in place as shown or t1e drawngs Q. as d fecred and app-oved fo.
consrucriol by the Engineer. praded and accepted in tfe conpleted grarula-
subbase course. No allowange will be given for matedals placed outside the
theoretical lirnits as shown on the cross-sections.
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201.1.2 3e!ss4

The accepted quartities rneasured as provlded.above shall be paid foi at the

..,itracr L,n:t piice per cubic meter of granulai subbase fof tl_e Pay ltern

l-"'i"Jo"fo* and shown in the B'll of Quantities. which price and paynent

shall constituG full co.npensation fof iurn;sfirg all mateflals naullng
piacinj, watering, rolting, labour' equipn€nt' lools and incidentals necessary
to comolete the itefi.

Pay ltem

I

I
I

I
I
I
I

Description Unit of
Measurerlient

CM2A1 Granular Subbase'
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ftcvl202 AGGREGATE BASE COIIRSE
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202' l DESCRIPTION

Thls i tem shall  consist of furn'shing, spreading dnd compacti.d one (1) or
more laye$ af aggrcgate base oo a prepared subgrade, subbase, or exislng
road surface, in accordance with the specifications and the drawings and/oi
as direcled by tne Ergineer.

IIIATERIAL RE OUIRIIIIENTS

Matedal fof ?ggregate base course shall consisi of crushed hard durable
gravel, rock oi slone fragments. lt shall be clean and free from organic
malters, lumps of clay and olher deieterious substances- The malerjal shalj
be of siich.a nature that it can be cdmpacted readily under watering and
rolling to fgrm a firm, stable base for both flexible and rigid pavements.

The aggregate base shall  comply to the fol lowing grading ard quali ty
reqJirements

a) The gradation cuNe of the maie al shall be smooth and within the
envelope limits for Grading A a. B given below.

Grading Requirements for Aggregrte Base Mrterial

Siev€ D6signat ion
lVkss Iercent Passing

Gradirs
Inch B

50.0
25.0

2.AO
0.425
0.075

1 .
3/8
No .4
No .  10
No. 40
No.200

100
70-95

15-40
8.20
2-A

100

40-75
30-60
20-50
12-25
5.10

t
I
I

The rnaterial shall be well graded such that the coefiicient of Uniformity
D60/D10 shall be greaterthan four (4).

b) Crushed Aggregate (malerial retained on sieve NO. 4) shall consist
of material of which ai least ninety (S0) percenf by weight shalt !'e
crushed padicles, having a minimum of two (2) fractured laces.
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c)

d)

e)

.  0 The materJal passing the 1gm.n sieve shall  have a CBR \€lue
' ' 

of rninimum eighty (80) percent, lested according to lhe AASHTo T
. 199. The CBR value shall be obtained at the mexi4gg1-d_ry.delgE

derernireo acco'ding to AASHTO T 180 MetFod O

' S) Laminated maledal shall not exceed 15% of lotal volume of
Aggregate Base Cou'se

20?.?.1 Filier for Blending

. lf filler, in addiiion 19 that naturally present in the aggiegate base matedal is
necessary for fieeiing the gradifg requirement ol for satisfaclory bonding of
the malerial il shall be uniforrnly blended with the base course mate al al
the crushing plant or in a pugraill unless olherwise approved The materlal' for such purpose shall be obtained frorn sources approved by lhe Engineer.
The mat€rial shall be free fiom organic mattef, dirt, shale, clayand clay lump
or oth;r deleterioua matter and shall 6ontorm lo following requirement.

AASHTO SieYe Percent  Pais ing

3/8 ln6h 100
4 . 85-100
100  110 -30
Plastiqily Index (AASHTO T-90) 6 rnaximunl
Sani Equivalent {AASH-IOT-176) 30 minhum

'However ihe combined aggr€gates prepared by mixing lhe coarse malerial
alcl fllef shall saisfy the reou 'e.nents as mentioneo in oause 202.2 above.

C()). ISTRLCTION RLOUIRLIl ILNTS

Pr€pirrni ion ofsxrf0c€ lor Aggregqte base course

ln case crushed aggregate base is to be laid over prepafed sub base
course, the subbase colase sh€ll nol have loose material or moist!rc. in
excess to optimum moisiure coilent.

The coarse agg.egate shall have a perceniage.of wear by he Loss
Angel6s Abra.sion test (AASf{To T-96) of noi more than fprty (40).

Tne malerialshallhave a loss of less than welve a'iz) percelt when
subj€Aed b five qcles df the SQdlum Sulphate Soundness test
according to AASHTO T-104.

The sano eqJivalent detefmined accororng to AASHTO T-176 shall
not be less lhan 45 and the matedal slhall have a Liquid limit of not
more than twenty tive (25) and a plasticity lndex oi not more than 6 .
as dete'nined byAAS-1TO T-89 and T-90
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20'!-3.2

202.3.3

2423,4

?02.3.5

Spreading shall conform ln all respects to lhe requirements specified unaer
this heading in ltem 201 - Subbase (201.3.1)

Comp!ct ion

Conpaction process slall confofm in all respect to the requiremerts
specified under this heading in ltem 201 (201.3.3).

'  Conrptc(ion Reouir€nrcnt

The relative compacton o'each layer o! the conpacted base shall  not be
less than 100 percent to lhe maxioum dry density deternined according to
AASHTO T-180, Meil 'od D (Modited). The feld de.sity shall  be determined
accordlng to AASHTO T-191 or other approved method. For all materials,
lhe field densiiy ihus oblained shall be adjusted to account for oversize
particles (retained on 19 mm sieve) as direqied by.the Enginee., Also fo.
adjustment of any rnaterial retained on 4.75 mm sieve, MSHTO lvlethod T- . .
224 shall be used

Completed base cou-se !hall  be n'aintahed in an acceptable cond t ion at al l
tirnes unlil primb coat is app{ied. When base course 's to caffy t|affic lor an
indefinite lehgih of time beiore receiving surfacing, ihe.contractor shall

.  .  maintain tre surfa:e.unli l  f :nal acceptence ald shall  Frever-^t reveling by
wetting, blading, rolling and addltion of ilnes as may be requlred 10 keep the
base tightly bound and leave a slight excess of maierial over lhe enti.e
surface which must be removed and the surface flnish restofed before
€pplication of prine coat.

M o l s t u r e  C o n t e n t  D e I s r m i n . I i p n

l !4o.stJfe cortent detenri.atio4 shal confo-n in all respecls io lfe
requkements speciiied under claLlse 20'1.3.5 for subbase.

Trirl S.cdons

Prior to commencement of aggreg6te base cource operaiions, a trial seciion
of two hundrqd (200) meters minimum, bul not to exceed five hundred (500)
herefs shall be pfepa-ed by the contractor Lsirg same rtaterial and
equipment as wil l be used at site io determine the adequacy of.equipment,
loose depth measurement necessary io result in the specitied compacted
layer depths, fleld moisture content, and relationship between the nurnber of
compaciion passes and the resulting densrry ui mate.ial. For details reier io
clause 1.20 (General) of these specifications.

t 0 l e r a n c e

The con'rpleted base course shall be tesied for requiied thickness and
smoothness before acceptance. Any area havinE waves, irregularities in
excess 6f one (1) cri in lh.ee (3) tu1 dr two (2) cm in fifteen ('15) f.4 shall be
correcied by scarifying the surface, adding app.oved material,.eshaping, re-
compacting and finishin! as specified. Skin patching of an a.ea wlthout
scarifyiflg the suface to permit proper bonding of added material shall nol
be pernitted. The allowable tolefances shall be accofding io the'"Table for
ALlolqable Tolerances" in these speciiications.
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202,3.7

Acceptance of sarrpl'ng and testjng with respect to materia's. and
consiruction requlrements shall be gover'led by tne lelevant 'lable r0r
Sampling and Testing Frequency''or €s approved by the Engineer.

MEASIJR.EM ENT AND ?AYMINI

M€asureme!t

I
I-r

I202.1

202.4,1

The quantity of aggregate base to be paid rfor' shall be measured by the
theor;tical tolume in place as shown on the drawings or as directed and

' aDproved for corsirl]ction by ihe Engineer, plaeed and accepted in the
co;deted crushed aggregate base course No allowance will be given fol

. mel;rials olaced oLltside the theoretical linits as shown on the cross
sect:ons.

202.4.1 84Jggl

The accepted quantities measured as above shall be paid for at the conkaat
unlt price per cubic meler of aggregate base, tor the ilem listed below and
shown in the Bill ol Quantities, vvlriqh price 6nd payment shall constitute fujl
combensation for furnishin! all matedals, hauling, placing' watedng, rolling,
labour, eqlipfient, tools and incidentals necessary to complete thls item.

D€scdption LJnit of
Meaiurement

242 Aggregale Base.

Pay ltem
NO,
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I ftEbl203 ASPIIALTIC BASE COIIRSE PLANT MIX
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?01.1 DESCRIPTION

This work shall consist of furnishing of plant, labour, equipment and rnaierial
and performing all operations in Gonrection with the construction of an
asphaltic planlmix base coJ'se on a previously constnJcted and accepled
sJbgrade, subbase or base course. subject to terms and conditions of the
Conkact, and ln strict accofdanoe wlh thls Section oi the Specification, the
Drawiags and lhe dlrections of the Engineer.

MATERIAL RTO LTRI $If NTS

Ming:rl Aegresate

Njl;neral aggregate fo' bitu-inous base course shall  colsist of coarse
aggr€gate, fine aggfegate and filler maierial, if required, all conforming with
tl_e following requirementsl

Coarse aggregate r,rhich is tl"e flatenal retained on AASHTO No. 4 sieve
shall consisi of crushed rock, cjrshed gravel or crushed boulder. lt shall be
cleafl, hard, tough, sound, durable, free from decomposed slones, o€aric
matter, shale, clay lump oa other deleierious substances. Rock or boulders '

from which coarse aggregate is Obtained, shall be of uniiofm quality

I
I
I
I

I
I
t
I

?03.?

203.2.1

I '  u l e u g , r u v L  ! r c  a q o ' r ,!hroughout the quaffy.

The crushing shall be so regulated that at least ninety flve (95) percent by
weight of matedal retained on MSHTO No. 4 sieve shall consigt of pieces
wjih at least tvio (2) mechanically ffactured faces, and when tested for
stability of bituminaus mix shallshow satisfactory stability.

Fine aggregate which is nate.:al passing No. 4 sieve. sha,l:corsist of lOO%
crushed rnaterial irom roc! or boulder, No natlral sand ,/vill be allowed in lhe
mix.

F'.1hel the combined grading ofl1e coarse and fine aggregales is deficienr in
. .. material passing No. 200 sieve, addiional firler mater:al sl-all be-ddd6A:T6;-

filler rnaierial shall consisi olllnely divided rock dust, hyd.ated linie, hxjrautic
cement or other suitable fiineral matter. However, in case the coatse
aggregates are of quartizitic nature, then hydrated lime or a better materjal
shall be allowed. Al the time of use, it shall be sufilciently dry to flow freety.
Filler naierial shallconform to following gradation:I

I
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The coarie snd fine aggfegates shall m€et the
lequrreTents

following appl icable

a) The percentage of wear by ihe Los Angetes Abrasion tesl
(AASHTO T 96) sha I not be rnore thanFrty (40).

b) The Joss when sub;ecl to f ive cyces of the Sod'um Sulphate
Soundness test (AASHTO I104) shall  be less ihan b. ' ,elve (12)

. pe_cent.

c) The Sand Equivale.t (AASHTO T 176) determinecj after all
processing except for addjtion of asphalt cement shall nrl be less
t 'ran'ony f ive (45)

o) Fine aggregates sfarl have a.l ,oJid in t noi more thaa h,eaty frve
- (29 ?nd_al-I?S!j9hy Index or not rnore tl-an s:x (6) as d::e.niled'-d7fiS]iTo 

T 89 e'ndT-go. ' - - ----

e) The ponioF of aggregare retai-eo on the 9.5 m.r .3/3 hch)
sieve shali rot contain mofe than 15 p6rcent by weigit of flat
andlo'elongated patcles (ral io or maximur to .-r inir i-u-r
dirnensions = 2.5r1).

1 Strlppi 'g tesl sha' l  be peformed on coarse aggreJates as
descdbed ufder AASHTO T-182 and on y lhat materie: shall  be
ailowed wFich q-alf ies t l-e lest.

The .coarse aggregates shall  be.checked if  desired by tfJe
Engineer for cationic aid aniooic behaviour so lhat th:i|. affinity
with t1e b:tuier.to be Lsed is ver: ' ied.

h) Pelrographic examindtion of the coaise aggregate shall be
condlcied f so diected oy the Engineer.

*-*-iq-*
Aspra't biroe" to be -n'ted wtf tre aggregale to prodJce asphe:ic oase
shall  be asphall  cement having penetratio,n grade 40-50, 60-7Q or 80-100 as
specified by the Engineer, Generallv jt will meel the requirer--,nnts ol
MSHTO N.1 - 20,

ArDlx l t  Conrrr rc  Buse C0u. \L ) I | i t  r re

Tle co.nposrt jon of t l 'e aspha t 'c concrete oav'-g r ixtures for oas:, couise
shaLi conform lo Class A and/or Class B shown in the follolving table
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Cofnbined Aooreqate Gladinq Reouiremenls

Class A Class B
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1 Mix Designalion

use Leveling/Baie Leveling/Base

Compacted Thickness 50-80mm

u,S. Standard Sieve Size Percent passinE by weight

2" (50 mm) '100

1,1/2" {38 mm) 90 - 100 100

1" {25 mm)

112" 112.5 mtn)

3/8" (S.5 mm) 45 -60

No .4  (4 .75  mm) 23-4A 30 -45

4 -10 5- t5

f.lo. 200 (0.075 rnnr)

Asphalt Content weight
percent of iotaL mix

3
(Miniftum)

3
(minimumj



/ base course mixlure shall meet lheThe ast)halt concrete leveling
following MarchEll Tesi Cdteria

Compaction, n!mber of blows €ach end
of sPecrmen.... . . .  .  . . . . . .

'  . . /
, t. Ttq!/t <

7  t . !  .

stabi1ity....... .....,.., ..... 1090 Kg (Min )

Ftow, 0.25 mm (0.01 in).....,..."" -" e-14

Percent air voids in rix

Percentvoids in minefal

"ssi"s"t". ... . :1,,- : A!!il1l"i"jfl,LXl'?,iiiYj,-,3;

Loss in Stabil iv.. . , , . .  . .  25 percenl (Max)

M:xes corposed or larger size aggregates lvith maximun size upto-38 mm
rl s inctresj wi t be prepa-eo according to n'oo:fed N,4arshall melhod as Pef
ij5-2 45piratt instirut;, six'r edhion' 1993 or the latest edition T're

o.i""Ou.J ia bas car'y the same as the odginal method.except for fo lowng

;iffeTences tha! a-e due to the larger spec me'1 srze fiat ls Llseo

a) The hammetweighs 10.2 kg (22.5 lb.) and has a 149-4 mm (5 88 incheg-' 
flat lamping fac;. only mechanically-operated devlce is used fot the
'same 457 mn 08 incnes) drop l"eight

b) Ihe specimen haa a 1524 mm (6 Inches) diameier by 95.2 mm (375
Inches) height

c) The batch weighis are typically of4 Kg

d) The equlpn'ert 'or conpacl 'ng and testi_g (molds and breakirg heads)
' 

are proportioralely largefto accommocate the lalger specimens

. e) The mix is placed in the mold ln i'ro approximately eqgal inc.emenis'-' 
with spading performed aftereach increment to avoid honey-combing

fl The number of blows needed fo.lhe larger speci'rer is 1 5 tines (75 or
' 

1-2 olows) of that reqJied for tne smaller spec'men (50 or 75 blo$/s) to
obtain eouivale.rt corPadlon

'o) 
The desig4 c' ieJa shall  be f lodif ied as wel, '  Ihe m:' irun stabil i ty shall

_ 
be 2.25 tlfles and tne r:lnge of flow values shall be 1 5 times rormal_

' 
sized speciners

h) S milaf to the normal procedure forlowing values s4all be used to corve't
the measu-ed stabilky values to an equivalenl valJe for a speci-en wth
a 95.2 cnnl (3.75 inches) lhickness, if the actual ihickness variesl
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Approrimate qeight Specimen Volume

160810 1626
1637 to 1 665
1666 to 1694
'1695 to 1723.
1724lo 1752
1753 to 1781
1782  to  1810
' !811 to1839-

184Q to 1968.

Cor!elation
Ratio

1 .12
.  1 ,09

1 .06
1.03
1 .00
0.97
0.95

0.e0

203.2.1

88.s (3:/'
90.5 (31,5)
92.1 (3 ' ia)

93.7 .(3l ' , /16)
e5.2 (3:14)
96.8 (3 116)
98.4 (3 /.8)

100.0 (3'"/16)
10'1.6 (4)

Job-Plix Formula

At least one (1) week paor to production, a iob-Mlx Formula (Ji/F) for the
asphallic base course to be used tor lhe project,.shall be established jointly
by rhe Engireer ard the Contractor in the projeq laborarory. Job mix
formula shall  corLbire the rnineral aggregates .and asphalts in such
propodi0n conforming to specif ication .equiremenls.

The JMF shall be established by IVARSHALL Method of l\4ix Design
accordjng to the procedu.e prescrjbed in the Asphalt Instilute Manual Se.ies
No. 2 ([4S-2), sixth editjon 1993, or the latest Edltion. :

The JlV1F, witr {he al lowable tolera4ces shail  be withi l  the ralge;peciJed in
Item 203.2.3. Each JMF shall  indicaie a single percentage of aggregate
passing each requjred sieve slze and a.single percentage of bitumen to be
added to lhe agg-egate

The rdtio of M. of flller (passing sieve No, 2Oo) to that of asphElt shall range
between 1-'1.5 for hot climate areas with tempe.alure more than 400C.

After t l-e JN4F is established, al. mixiures fJnrished for the pro--"ct
repfesented by samples taken from the asphalt'plant during operaiion, shall

'conform theTeto Moreover upon receiving the job-mix, approved by the
Engineer, the Contractor shall adjust his plani td propo.tion ihe individual
aggregates, r.ineral flller and asphalt to prcduce a final mix that, when
compared to job mix formula shall be.within the following limits.

203-5



Maximum Variation of Perceotaqe of Materia s

I
l
I

Retained No. 4 and larg€r
Passing No. 4 to No. 10o sieve
Passing No. 200

Asphalt Content

Weight.percent of total mix

!7.O4/o
! 4.0Vo
+ 1.Ao/o I'f

I
ln addition tb meeting the requirements specified in the pfoceeding items,
the mixture as established by the JMF shall also safisry the following
physica'PtoPe.iY

Loss o' Marsha l. stability by mn'ersio. of specinen i'] water al sixty (60)
dearee certiqrade fo|. 24 houfs as conpa€d with stab:lity measLred a'te'
imlers;on in water at 60 degrees centig.aoe for 20 n'nutes shal rot
exceeds twenty five (25) percent. lf the mixture fails io meet this cdterion,
JMF shall be modified or an antislripping agent shall be used

Should a change of sources ol malerials be made, a n€w Job Mix Fornrula
shall be established before the new material is used. Whqn unsatisfactory
results or other conditions make it necessary, a new Job Mix Formula will be
reqL:fed

CONSTRUCfi  ON REOUIREIIEJTS

Bitlrminous Mixinq Plant

Plants used ior the preparation of bituminous mixturcs shall be "Batching
.Planis" conforming to MSHTo M 156, and of adequate capacily.
coordinaled and operated to produce a mixture within the limils of these
speciiicaiions, Planl shall have nrinimum three cold bjns and at leasl 3.5
oecks of hot sieves.

l
I
I

203.3.1

I
'l

Preraration of Aggregnt€s

Sefore being ied to the dryer, aggregates for the asphallic base courses
shall be separated into ihaee or more slzes and stored separalely in cold
bind. One bin shall coniain aggregale oi such size thai eighty (80) percent

. wili pass sleve No. 4, and the othef two bins shall contain aggregate of such
sizes that eighty (80) percent will'be retained on sjeve No. 4. Should fine
materia{, be incofpoftted in the mix, separate bin shall be providdd in
addition io ihe three bins menUoned above. lf filler is used as a separale
component il will also be stofed and measured separately and accuaately
before being fed into the mixer through filler screw mechanism

Aspl_ak ce.lent sha. be heafed {r thin a tenoerarLre range of Fund-ed and
thirly llve to hundred and sixty three ('135-163) degrees oentigrade at the
tilne of mixing. Asphat cement heated above maximum shown shall be
codside.ed overheated and shal be rejected and rernoved froan job site.

rl
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Dried aggregate weighed and drawnproporrionate qdanrjty or asphart 
"".",ji":::fi llntlf 

'lr:",""r";y'l::Jly
Ternp.erature of asphalt, exceot for tenporal n*t,i"t,""", .n"lr .t i! i"ijiithan fifteen (15) degrees centrgrade bel
at rhe rirne, the M; ma,"d"'" Eni". ,n,olil"t!i,, je#f e'"t''re orthe assr"s"te,

For pracing the mater'als in bins or in mov:ng them from bins to the drverany method .wi;ch causes segregatior o. uncontfojted conUnaliJnrit
materials of diffefent grading shall  be
degfadeo materia.s sr-a,,ou 0.""".""n"00'rlllll,tLed 

and the segregated or

Each aggregate ingred'elt shat be heated and dried at iemperature not to
:;n:l il?r,1iX,"H"lJ#"*i;""!1,u.? i"""%::: ::"1::*;"["'^*p_li;
iernperatJfe is jn excess of fundred ana iity ifiee (i'd:) ;;s,""centig/ade, il"ey snat'be rernoved frorr the bins and |.",Lrn"i to"iirJi

. respective stock pjles. ln no case, shi
exceeo 163 degrce cent graae wheo aisllr:lgeel:flX)eratJreuoi 

aspha'tic m.,

/mn€dirtely after heattng. tFe agg.egates s'rall be screened to requifeo
:1ifi,;'Jl". ;:,r""ri,'" 

separate hor. bins .ror 66161,nn 
"na 

mi*ins";i

Aspralt plalr shall  fave mininun three ard hal. (3 
./2) 

sieve oecKs to. effectively conlrol the gradation of hot bins, . 
' 

" 
- 

. . 
""'" -

HRuline Equibment

Ounp kuck used for haul;ng bitumrnous nrixtuies shai, have t;oht ci65.smooth metal beds wh:ch nave been thinry co"feo wift an aootu.1 nr"',Il=i

:""11::":: ""TT,i:,":ffi 5:"';:,,ni"ji,":,":,I1,:*":[[,m:.hg
nixture fron tne weather. The .nixture wil j  be delive d---Jr.; ; ; ' . ; :
temperalure not tess lhan l-urd.ed ard thirty (130) dearee C. Oir"r"'";oump kucxs wttt ensure that whie reversi-g the vehiales. pave. is-nJrpushed back prodLlcing a hump.

Bituvninous Pavers

Eitun-,nous pave.s snaltbe self-contained power-propelled units. brovi. lFdwitr an autoraticaly corrrolted actvated screeO oj srr ike_off a{s"- '":)

i;:f i""x. ;::;iTl f#,oli ""l"i5,i.iool;: #1. j;,$;1,:;i'".":x
typ cal section and thick.ess showF or tl^e p ans. iauers usea for. sii-u'fcje'.1

ilHr:ix,:'i:.Iifl l,l'i:i i:."$',,T." J,:ilJ:11is ana -qn ihins c;J;sJ
Tl_e paver sl-al l  be equ,ooed witb a receivng hopper hav.rq suff icjF.lca,pacrty for a uniforn spreading operatioi. Th-e puu"i ,l"ri oi u+ip#j

ll l j,,",-?t:i: j;",1 ;TX""ll Jl"o. 
" r a d j L s red to rr a ;r ta;n u, ni roi,l-iJoti
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The screed o' skike_off assembly shall be capable of produclng a finished

=ri#?*'" ,"c,i.uo evenness and texture without rearing shoving or

gouging the mixture

When tayinS the flixt.fes' U'e Psver shall be capable of belng operated at

i"'i"'*l1O"iti. ""*i,L"ntwiih 
satisfactory lavino of the fi\ixtJre The paver

!illiu-,r-JiJr-"i"4 at speeds wnic".will give injoest result for lhe type of

power being used.

The mixed nate ar shall be delivered to- paver in time to permil complet;of

"i'Ipi""ii"s, 
i,ll;hi.g 

"nd 
cornpaction or mixtu'e dJr'ng day ligl't l'ours

The paver shal be equipped with a-tomaiic screed controls vMth senso'sfo'

"i#?tot" "i0"" 
oi the oavef' capable of sensrng g'ade from a-1 outside

i"i"i"*u rin", sensing he kansverse slope of the screed and provid:ng tle

;"ut-o;-tic il;;; whiih operates t're scr€ed to maintain tne desired grade

.iJirin.""-!" gop" Th; sensor shar' be so constructeo that it will ooerate

ioir'" reteren"e tine or a ski_like arrangement

The rransverse slope controlle- sl'all be capable 6f ma:ntain ng thq screed at

il" ii siio 
"tp" 

*i*i plus or flinus o l percent variat on

Manual operation will onLy be permitted in the conskuction af irregularly

shaped and minor areas-

Whenevel a breakdown or nalfunction ofthe automatic controls occurs,'the

"orioi"., 
."v u" o*rated manually or bv olher methods ir order to allow

if.1-i""tr"a-i" Lse tre aspl-a't already pioduced at the plant or in kans:t'

liZ',i"i"l in':J ti",Lil 
"i 

oPe;a on wll prodlce resJlts otherwlse reeting lle

specificat:ons.

Reference li'es will be reqL'red for bolh outer edges of tne traveled-wa,yJor
:.;;;;; lt* roaowav fof vert cal conkol Horizonlal conhol utilizirg the

,"Jr"o""" i'i" 
"iiiu" 

p"?mitted The graoe and slope ior inle'mediate Iales

!ij'i'1"- 
"i"iJl"" "-i.madcally 

frorn-rehrence llres or by neans or a ski

""a 
Jop. ionrof a"uce or a i lLal ski arangement Whe' t1e fnisl '  ofthe

iraoe ordoareo ror paving is super:of to tl'e eslabl;sred toleranc-A and wle'':ri:vi:r:*#s::J'l:i'[':""f ffi Tf iiil?""'x'"""i:;:
i"?""L-ii-, 

" 
J -'i.e ar-angerrent nay be substrtLted subject io t"e

*",",,,r * t"" Enoinee.. Tl.e Lse of rhe r;ference lines snall be reinstated
i#il"li"t"v *n*"i"r,he contractor fails lo mailtain a sLPerior pavement'

if" Lonii, 
"to|. 

." urr turnisn and instarl aIpins brackets tensioring devces'

rii! 
"na 

u"o""oti"" necessary ior satisfactory opefation of ihe auiomaiic
. control equiPmenl

Rollers

Rollers shall be ste;l wheei' pneumatic tyre and vibratory' or a combinaiion
,i",""j i i" to,rerrsr shal oe in good cold tjon' capabre of reve-s ng witho't
i'i.t,r.r' 

""0 
=hrtt be ope,ated at speeos slow enoJgh to- avo'd

iliL*.""t 
"r 

tn. bilumi4o,Js mixure Tne rumber ano we:ghl of rollers

Iii #..rir"i""i t" co-rpact rhe Fixtu'e to the reqrired density wl'ile it.is
i,: i  r"-, 

- ' ,. lor"rora 
coroition. Vioralory rolers shal be acc€ptabLe for

;ftr;.;;. ;.-g co-pacaon. Tne JSe or equ:o-nent wl-'cL resJlts i4

i icessive crus' i rg of the aggregale wl l l  nol  be pe'mi l ted
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203.3.6 Preparatlelg!3$llBistinqPsvemelr!Surface

Before spreading materi?ls, the surface of base or existing pavemen( on
which.the mix is to be placed sha be conditioned by applic€tion of a prime' oftack coat as specified.

After.a p ne coat is applied, it shalt be left undisturbed not less.thdn twefty
four (24) hours. The Contractor shall maintain the pdmed surface until the
mix materiat has been placed. Iiismaiotenance shallinclude the spreading
of sand or oiher apprqved matedal, if necessary tq preveni adheren;e of th;
p me coat to the tyres of vehjcles using the primed surfaee, and patching
any b.eaks in the primed surface with additional bituminous mate;ial. Ant
area oi pimed suface that has become damaged shall be repaired befor;
the mix is placed, to the satisfaction of Ehgineer. lt shall be ensured.that

. pdmed surface is not in tacky condition, when premix is laid.

After.a tack-_coat is applied, it shall be allowed 10 dry unail it is in the prope.
condiiion ottackiness to receive the mix.. The tack coat shall be apptied only
as far in advance of the placing of mix, as is necessary.to obtain ihe proper
condition oftackiness. Any breaks in the tack coat shallbe reDaired.

When the surface of tt'e existing paver4ent or old base is ineqular, it sha,l be
. ____blo.q!oht _tq.unifpfm. gr€deand .cross-section oy leve ling .corjr-se -as diieciecl..'- - -

The leveling course mixture shallconform to the requirements of ltem 203.2.

A thin coating of biturninous material shall be sprayed on contact surface of
curbins, gulters, manholes, and other shuctures, p or lo the bituminous
mixtuie being placed against them.

103.1.7 Sprcrdins snd Fjnishidg

The m:rlure shall be laio upon an approveq surface, spread and stiuct< off to
the section and elevalion established. Biturninous pavers shall be used to

. distribute the .nixtufe either over the entire width or ovef such padial.width
. c  h . v  h d  h E . t i . . ^ l a

The longltudinal joint in o.ne layer shall.offset to that inihe layer lmmediarety
below, by approxjmatejy 15.0 cm; howevef, lhe jojnt in he top jayei shal' be
at the centeriine of the pavement if the roadway comprises t*o lanes of

t
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I
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width, or.at lane lines jf the roadway is more than 2 lanes in width.

lanes and compacted to form a surlace wiihoul lalefal ioint.

On areas where iriegularities.or unavoidable obstacles make the use ol
mechanical spreading and finishing equipment impracticable, the mixture
shall be spread, raked and luted by hand.tools. For such areas the mixture
shall be dumped, spread and screeded to give the requjred compacied
thickness, ensuring evdn distribulion ol coarse and flne material.

When production of tre nixture caF be n-a:nta red ald whefever oracticar.
pave6 snall be used in ec,leloc to olace the weaing course i. adjaceni

I

I
I



I
t

All mixtJres slatl be spread at a temperalure of not less thar hunorcd and

iil.i""?iidi o:*+* c and arl loitial rollins or lampins shall be perflrmed

whe'n the temperature of the mlxture is such tl'st the sur or me al'

i.-""*irra oil. the teflperature of the mixture is betweel 165 degree C

,nJ"tgo aeqie" c The mixtu'e shall not be p'aced o1 any wet sud-ace o'

when weather coadiliors will othe-wse pleveni its proper nanofng o-

f inisl;1g.

Comn!ct ion

Afier soreadinq and str:ke off and as soon as the rnix cond:tion Derrrlits the
rcllinq to bd p-erforned witho,rt e-'(cessive shoving or tearing the mixiure
shal,ie tho'oirghly ald uriiomly compacled Ro ling shall not be prolonged

when cracks appeal oa ine surace

lnitjal or breakdown rolling shall be done by rnea'ls o'either a tandem steel

foller or three w'eeled steel rolle- Rolling shall begin as soon 9s .$e
mixture willbear the rolle.without undle displacement'

The nLmber ard weight of folers shall be sufllcient to obtaih lhe reqLrl'ed
compictton wnite trehixlure is sull in workable oondition. The sequerice of
r tiino and the selection of .oller types shall paovide the specmed pavement

oin"ity. tnitiat rolling lvith a lafdem steel ro{ler o. a three-wheeled steel
rolbr ;ha follow tho paver as closely as possible

. Urless otherwise direcieo. rolli.g snatl begin at lhe lower side a'ld Prcceed-
lonoitudihaJv parallelto the road centerline, each trip overlapprng ole-nalt or
tne-roller wiaih, gradualry progressing to the crown of the road whel
my;nq ;6 q6ns pr-or abuti ng a preMously placed lane the lolgltudinal^Jg[t

j-h9g1! _O.e.1ol|ea firsl rol oweo by the reoular rollino oroi€-dL-G- on supe-
' etevated curves the rortrrg snar oeg'r ui t'ii idf'f85 ana progress to the

hion side bv overlappirg crf longill,dinal hps pararlel to the centedile
In-termediate fo.lirg with a pneu4lalic tyed ro'ler shal' be done beh nd the
inital rollinq Final ro ling shall elininate marks fror p'evious rolling 14 no
case sl'al 

-the 
tenperatJre be less than hundred and t\i/enty (120) degree C

i* ini,i"i ui"rL down rolling while all other compactidn operallons shajl oe
' corpleted befo'e lhe terperatu:e d'ops down to l_Llndred end ieo (110)

deqfee c.

Rollers shalr move at a slow bL/t.un forr speed wilh the clrive ro l or w'leels
nea€st the paver' Rolling shall be continued until all aoller ma*s are

' eliminated 6nd a minimum density of Ninety seven (97) percent of al
labo€tory cornpacled specimen made from asphaltic material obtained for' 
daiiy Marshall density is achieved

Anv displacerrent resulting wl_ile reversr'g the directlon of a ro'ler' or fron
othir causes, shall be corrected ai once by the use of rakes and addilion of
fresh mixture. whea required. Ca.e shall be exercised in rolling nol to
disp{ace the line and grade of the edges ofthe bitunino!s mixture.

To orevent adhesio^ of fie mixtu'e to the rolle's wheels of rollers shall be
keot oroDerlv rnoistened wilh water orwatef nixed wirh very smalr qua']liies

of oeiergenior otner app'oved materia Excess liqu d wil' not be per-nitted

I
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:03.3.10

'Along 
forms, curbs, headers,.walls and other places not accessible to the

roller, the mixture shall be thor'oughly compacted with hot hand tampers.
smoothing irons o. wilh mechanical tempers. On deprcssed areas..tempera
be used or cleated compression strips may be used under the roller to
Vansmit compression to the depressed area,

Any rnixture that becon'es loose ard broken, mixed with dirt, or is in anv wav
defective in finish or density shall be removed and replaced with fresi ho-t
mixture, which shall be compacted to conform with lhe sunoundjng area.
Any area showing an excess or deficiency of bitLlminous material shall be
femoved and replaced.

Sequence of layilg and conoaction of p'emix sha be so managed. tFai a
lorg t ime does not elapse between success,ve durp trucks, which mav coo
down the - unco rr pacted prem,x, between paver and coftpacted a;pnat
berow 1200 c

Frecuencv ofTeslins for Cores

One core s\al l  be taken for each 1OO l;near rneter ef each lane oFAspl-alt ic
Base, of fraction thereof, in special cases. lf the core so taken is failed
against ihe specilled 97% density. then two (2) additional cores shall be
taken in the longiiudinal alignment of the road at an inlerval of three (3)
meters on either side with respect to the fai l ing core and shal be tested
against fleld density. lf all the tl-ree co.es give an ?rverage of 97%
compaction, and.lhe individual compaction of the core is not less than ninety
fve (95) percent, then the compactior is acceptable. lf ave-age of the core;
fudher fails against compaction, then retake the cofes at a distance of fifieen
(15) meters 9n either side and compaction shall be checked for all the five
co.es in'the same iashion. lf ave.age of five cores is 97ol0, the area will be
accepted. ln case average is ninety six 96% or more, then Engineer rl1ay
withhold. the payirlent in full or partly and obseNe behaviour dlring
maintenance period, for lhe release of payrtent or otherwlse. In case of
tailure of the average of these iive cores givjng avefage compaction of less
tler 96%, t l"e fa: led area shall  be removed a.rd sJoseqLrently be reptaced bV
specif ied n' ix in an approved marner ar the expense of contractor.

5Urrace toterances

After coTpletion of final roll:-9 the finished s,rrface sha'l be tested fof
smoothness wiih three (3) meters stfaightedge by Engineer at selecled
locations. The variation of surface frorn testing edge ol skaight edge
between any two (2) contacts wilh the surface shall at no point exceed six
(6) millimeiers when placed either parallel of perpendicula. to ceni.elj!e of
foadway.

Any irregularit ies trat exceed lFe specif ied tolefances of that reta,n watei on
tne su'face shall  be corrected oy'efioving the defecl ive area a4d rep,acinq
wirh ne,"^, asphaltic oase course wfthout addftio4a' cost to tne En-ptoyer.

203,11
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203.3.12

&Ejl!4lo'.9j!-IrEIess$

Fnr determination of thickness, one (1) core tor each hundred (100) Ilnear

m-eter'of each lane shall be taken Unlesq otherwiso permitted, . cores
extracred for thickness measurement ,9hall . not oe lsgq--lgr .sensly
determination and density cores shall not 0e useo tor mlcKness
measurBfients.

when layerlhickness of asphal{c base course is deflc'ent by morc tnan five
(5) mm from that specified In lhe Drawings, the deficiency shall be removed
w:il- satisraclory base co,irse nietedal and/oi made up by addiiiona' asphalt
concrete wearjng course tl_:ckness without extra cosi to fie Employe-. tf
such remedial aation ls authorlsed, letised thickness determinaiions shall be
rnada bV fteasuremeqls of new cores taken €fter placi"g of "Asphaltic
Wea'inq Course" malerial or as directed by the Engireer. lf base coJrse
deficien-cles are corrected in this manner. fLrll payment for the "Asphaltic
Base Course" will be made to the Contractor, bqt no additional payment will
be made for the increase in thickness ofthe I'Asphaltic Wearing course",

Acceslat rce Sampl i t rs  aqd T€st ine

Accepta_ce of samples and testing of materials add cblstrLction
reo,jiiemerrs, shalr be governed by tne relevanl, Table for. Sampling and
Te;ting Fr.equency'or as approved by the Engineer'
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1611 r1 werther Limitr l lors

203.1.14

Hot asphaltic mixtures shall be placed only when the air tempe6iure is four
(4) degrees centigrade or above ard no aspnalt shall be laid Lrrder foggy or
rainy weather or over molsl surEce

Tr!r.L&gi!-s

Contractor shall prepafe a trlal sectjon before the start of work in light of
prccedure given.in L ause -.20 (General)

MEASUREMENT AND PAYIITEI{T2 0 3 . 1 .

20J. l . l

The quantiiies for asphallic leveling / base cource will be measured by
volume in c!bic meters compacted in place. Measurement shall be based on
the dirnension as shown od plan or as otherviise directed or authorized by
the Engineer. No n1easurement'shall be made lor unauthodzed aleas ol fof
extra hickness.

The quantity oi asphaltic mateda used is included in the asphalt concrete
rixlure and w'll not be rneas-red seoarately

Quantities of liquid asphalt, wasted or lemaining on hand after completion of
rhe work. shall not be n'easurcd or paid fo-

*f
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PaYm€pt

The quantiiies determined as provided above shall be paid for at the contract
unit prjce respectively for each of the padicular pay items listed below and
showr in the Bill of Quantities, wh,ch pdces and payment shall constitute full
compensatidn fqr all the costs necessary for the p.oper completion oJ the
work prescribed in this item. Asphalt additive or antistripping .agent, if'
allowed and used to meet with JMF fequirernent shall hot be paid directly,
payment shall be deemed to be included in the respective pay items of
A. .h . l t i .  R . . .  an , ' r ca

. Payltem Descrlption Unit of
No. Measurement

203a Asphaltic Base Course-
Plant Mix (Class A) CM

2O3b Asphaltic Base Course-
. Plant Mix (Class B) . Cl\4

203c Asphaltjc Leveling Course-
Plalt Mix (Class A) CM

203d Asphalti6 Leveling course-.
Plant [4ix (Class B) C[,,|

I
I
I

I
I
I
I
I
I
I
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IEM 204 SOIL CEMENT STABIIIZED SUBBASE A\D BASE

I
I
I

20tt.1

201.2,1

204.1

204.2,2

2rs.2.3

I
'l

I

PEIEBIE:TIgN

The work shall consisl of performing all opeaations ln.connection with the
construction of cement stabilized subbase or base and all incidenials ln
accordance with the specificaiions in conformity with th6 lines, grade,
thickness and typical cross-sections showr on the plans or as dirccled by
the Enginee-.

MATERIAL REOUIREMENTS

MineI'l Aerregate

Aggregate shall oe clea1, torrgh, l'ard durable particles frde of decornposed
stone, organic matter and other deleteious substances and shall consist ol
marerial of which at least 50% by weight oftfe totalaggregates shall  have at
least two (2) mechanically fractured faces for. cement stab;liied sJbbase
whereas for cement stabilized base course, material shall have at le6sl
Ninety (90) percent by.weight oi total aggregate having two (2) mechanigally
f'actured faces.

cbarse aggregate retained o_ s eve No. 4 shall have a pelcenrage of wear
by Los Ange-les Abfasion as deterrnined by MSHTO T 96 not more than
forty five (45) tor base course and fifty (50) for subbase material.

Fractiofl Passing 0.075 mm (No. 200) shall not be grealer th?n twothird ol
the fraction passing lhe 0.425 mm (No, 40) sieve.. The fraction passing.
0.425 mm (No. 40) sieve shall have a liqLrid limit not greater thar 25o/o and
plasriclty index not g_eatertl'an 6.

Sardy and g/avely soi ls used for iemenr stabil ization sl-al l  ful i l l  the fottow,ng.
gradi|.g.equtements.

Passing fiaxlmum size 50 mm sieve 10A%
Passing MSHTO No. 4 sieve above 50%
Passing MSHTO No. 40 sleve. abov-. 15%
Passing AASHTO No. 200 sieve below 5%
Clay fraction, finer than 0.002 mm below 3%

Cemert

Coment shall conform in all respect to requircmelt specified under sub-itern
111.2.2 and item 401 "Concret-. ' .

wa  t c

Water used for cement stabilized ba!e course or sobbase shall conform in
aLl rcspect to requiremen'G specified under slb-ilern 112.2.3.

I
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?o1-2.4

20J2,5

i i) ,

iii)

Mix Desisn +eouirenenh in Laboratory

Prior to comrrencement the work of stabilization, pfoposed mix des;qn
indicaiing the exact percentage of cement and water to be used so as to
obiain a uniform mixture, shall be submitted by the Contrdctor for Engineer,s
appfoval, and shall fulfill the following requifements:

The mixtqre sample submerced in water. for hvo hours ieiore
crushing, after.storage in a box iaving minimum humidity of
ninety flve (95) percent for Twenly four (24) houls shall have a' minimum compressive strength oi twenty three (23) kg/sq.cm for
sub base and thirty (30) kg/sq. cm for base respectively,

The maximum permissive swelling of volume shail be two (2)
percenl and maximum loss in weight eighi (B) percent when
iested in accordance with MSHTO T-135.

lvlaximum variation during consL.Lrchons shall oe as given betow:-

Cement Conienll

Water contents:

-1 to +1% of thai given
in the mix design.

o to +2% of that given in
the mix design.

b.

iv)

Optimum moisture content shall be detefmined in accofdanbe with
MSHTO TJ34 by placing moist sample undel shade fqf.seven days and
crusTirg afte- h^/o hours of lmmersion in waler

Compositiop olMixture at Siie

The granu ar material shallthoroughly be mixed at site Mih sufficient cement
lo obtain required crushjng strengih. The cernent content shall be
determined at the laboratory so that minimlm comp.essive strength of
mixture is flfty (50) kg/sq. cm for.sub base and eighty (80) kg/sq. cm fof
base respectively at seven {7) days. The moisture content of the mix cemeni
stabilized material shall not be less than the optimlm as determined by
MSHTO I"134 Method and hor more than hro (2) percenl above ihe
oprimul as dere'r| ineo by this test or sJcn higfer value as may be ag.eed
by the Engineer or oasis ofp'eliminary fi ial.

Eituminous mateial
follov/ing:

Tape

RC.250
MC-250

l-( l -c

for cu ng seal shall be any onq

ADol icable SDeci l icat io f l  s

. MSHTO M-81
AASHTO lvl-82

. . AASHrO M-140
AASH1o M-52

of the

204"2
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I204.3.1

204.3-2

CONSTRUITIO N REOIJIREMEMTS

StationarY Plapt IU€thotl

Equipment, tools, machlnes used in the perforinance ol cement siabilized
. su6base, base shall be subject to the approval of Engineer and shall be
maintained in satisfactory working condjtion at alliimes.

ff,i?ii:l"# 5F,g!:i,i,:i,1,i1,;ffljJir$'* **"r driven paddre or pan tvpe

lf batch mixer is Lrsed, m€asured amount ol material and cement shallfirst
be placed in. mixer, waiea being added to bring moisturc content of mixture
within the optirnum r€nge, Mixing shall be continued until mixture is
uniformly mixed blt in no c€se less than one.minute fiixjng time.

Ihe drixlng plant shall be of approved type, coordinaled and operated as to
produce mixture vdthin mix.design requirements and shall be of suficient
capaciiy. :

The aggregate, cemenl and water shall be mixed at an approved central
n ixing plant by e'ther conlinuoLs-flow or batch rype rnixer revo{ving blides
o. totaty drun rnrxet,

The plant shall be eqL'pped with feBd;rg and melerilg oevices thar ad; the
rnaterjals; cemenl and water into the mixer in specified quantitiesi mixed
thoroLghly ano sufficiendy to obtain iniimate and uniform mixture wi[h oul
cement Jumps.

-h€ mixture shall be transooded to paving area in t.ucks or olher approved
equipments having cle€n bed wiihin a maximum hauling time of forty five
(45) minules.

lThe mixtlre shall be placed on moist subgrade/or subbase withoui
segregation at a rate lhat \4jll produce a uniformly compaotdd layel
confomirig to the requiaed gkde and cross-section,.The mixture shall be
sp.ead by spreader within thiary minutes afier placement of mixture.

Compaction sharl start as soon as poss:ble after spreading and elapsed time
between llre additioo of wate. to mixture and start of compaction shall.not
exceed rl.nety (90) fiinutes.

Mir ir  Ptsce Merbod

Cemed siabilized subbase/bAse course cen also be constructed by MIXJN.
PLACE rrlethod. The plant used tor pulverjsing and mixing the siabilized
mateial shall be approved by the Engineer on the basis of lrial oonducted to
establish that the pJant is capable of p?oducing the degree ol mjxing and
unifornrity of matedal according to specilicaiion r€quirement. The maierial
shall be processed thfoughout the depth of laier with.blades of approved
anix.ng equipmeit. The cenent shal '  be spreao ahead of mixer by rneans o,
cement spreader, lllted with a device to ensure uriiforn and reauired rale oi
spread o'cemen! botn transverce'y ano.ongitLdi '1al ly.

i .l
_f
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Moisture content of the material shall be adjusted to optimum using water
sprayer of such design lhat water is discharged ln uniform and controllable
'mannef bolh transversely and longitudinally.

ConstluctioE Joiuts

In the end of each day construction, a straight transverse conslruction joint
shall be formed by cutting into completed work to lorm a true verticalface,

For Iarge area, a series or pa_alel lanes of convelient length and wjdth
meeting approval of Enginee. shall be built \,lith true vertical face free of
Joose or shattered material.

Guide stakes shall be set for cement spfeading and mixing. .

crade and alignment stak;s shall be furnished, set and mainiajned bv
contractor, in order that the work shall conform to the lines, grade and cross'-
seciions shown or the dtawing.

All malerial shall be placed and spread evenly by mechanical spreader
capable oi leveling ofi the matedal to an even depth. The miKure shall be
mixed unifo'n'ly \^/itn proper moistu'e content. Areas of segregeted materal
shall be c.rrected by removing and replacing with satisfactory material or by
re-mixing. When necessary to meet the requifements, additional approved
mate al shall be gpread in such amounts as are foqnd to be necessary and
lhe added m?terial shall be uniformly mixed into previously plaoed material,
adding wglef as requked to obtain the specified density.

CQlqpaction

The thickness of layei shall be as shown on the Drawings but in no case
shall be less lhan eight (8) centimeters. lf thickness of each layer does not
exceed twenty centimeiers, it shali be conslructed as one layef. lf thickness
of layef exceeds twenty (20) ceotirnelers, it shail be constrlcted in bao o.
mo.e.layeF each withjn the fange of eighi (8) lo tw€nty (20) centimeters in' coirpacted thickress

The fl:r1ure shall be sp-ead and fin'shed true to crown and grade by
machine or hand method where machine methods are impracticable es
determin;d by the Eng;'reer and shall be thoroughly compacted wtth
approved rollerc untll entire depth and wjdth of subbase/base is uniforrnly
compacled to maximum densily of S5% as tested according to procedure
outlined in AASHTO T-134.

The coflpaction shsll be complete as soon as possible afier mixing[
nornally within three (3) hours aftef adding water depending on setting time
of cehenl and the weathef condjtions

I
I
I
I

201.3.3

204,3,4I
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Compaction shall not take place after cernenf hyd'ation and any mareriaj that
has been mixed or depolited afier cement has hydrated shall be rehoved
aro replaced lvrth fresh Tix ralerial.
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20,t.3.5

?04.3.6

PrelimirarY Trisl

At least one (1) week before fiair work of stabilizadol is slaned contracior
shall construcr a lrial seclon of tlvo hund'ed (200) meters in length at
location approved by the Engineer with sarte material' equipmeni rrix
olooortjon ind construoiioi procedlre thet he prcFioses lo use for the main
work.

puroose of this tdal section is to determine etficienby of mixing' spreading.
compaction, suitabiJily of consiruciion p.ocedures, depth of 'layer being
compacted wlth available cornPachve effoft.

ln place density diltermination will be made using MSHTO T.191 or
AASHTO T-205 & T-238 l,4eIhod

cuiins/Maintenance

After compactbn the staoi'ied sLbbase/base layer shall be prctected
against dryirg oJr by keeoing k continuously damp for a oeriod of at leasl
th;ee (3) days or by coating \4ih approved curirg material al lhe €le
approved bY the Engineer.

The cornpleted cement stabilized subbase/base shall be rnaintained in an
acceptable condition at'all lhe tjmes, prior to coosvuction of subsequent
asph6ltic layer.

No vehicular traffic shall be ellowed to.pass on the compacted layer until
curing perlod has elapsed with a minimun no'trafllc pedod of seven (7)
days.

t
I-f
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cement stabilized subbase/base shall be conslructed only
almospheric temperature is above 4 degrees cenligrade and
weather is nol |ainy,.

2OJ-3.1 Tolersnce

The slrrface ol each subbase/base coLfse lhall be properly shaped to a
srnooth unifolm surface pa€llel to lhe finished surface of.the caniageway
and shall not vary nore than lhe 'imits as specified in lhe rclevanl, 'Table for
Allowable Tolera-ces' in these specifcations.

The compleled Suobase/Base co.rse s'rall be tested b' 'equi'ed thickness
.and suface before acceptance. Anyafea having compacted thickness 'ess
than the thickness shown in the bll{ of quantities and/of on the drawings shall
be recliiled by scarifying the top seventy five (75) mm. reshdping wilh added
mateial and recompacting 3ll to speciilcalion. Skin pat6hing of an area
without sca.ifying the surface to permit propef bonding of added material will
not be Permitted.

when the
"t
I
I
I
I
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701.4

2oJ.J.t

MEASUREMENT AND PAYMENI

Measuremeni

The unit of medsufement for payment shall be cubic meter oflhe compacted
and accepted subbase/base matedal as meatlured in place. Measutement
shall not include any afeas.in excess of that shown on the drawings except
the afeas authorized, in wriijng, by the Engineer.

I
I
I
I
I
I

Measuaement of cement content used be the number of metric Ton
consumed to Etabilize subbase'/base. This quanlity o{ ceme , osed shall noi
exceed the theoretical percentage established in tl'e laboratory.

Bituminous curing rnaterial shall be measured by the metric Ton.
contractor shall tunrish in diJplicate cedifled weight tickels irom the
scales of commeacial plants.

Pavment

lvleasured qJantity of slabilized subbase/base detern red as provided above
shall be paid for at the cont|act unit pdce per cubic meter lor a padicular
item listed below and shown dn the Bill of Quantities, which paymenl shalt be
full compensation for furnishing all labour, mate.jal, iool, plant, equipment,
handling, mixing, manipulating, placing, shaplng,. compacting includlng
necessary waler for compactlor, rolllng, finishingi corecting unsuitable area
and unsatisfaclory material; maintenance including proteciion oi stabilized
subbase/bage layer and incidenlals necessary ior co.npletion ofwork excepi
cement consumed which shall be paid sepatately as measlred above,
Payment for bituminous curing material shall. include all labour, material,
heating (if required) equipment, spreading and protection from t|affic as
directed by lhe EngineeI.

. Pay llem DescriPtion
'No .

t n e
baich

I
I
I
I

CM

CM

Ton

2A4a

2A4b

204c

294d

2A4e

Cement Stabilized Subbase

Cement Siabilized Base

cement cbritenl

r r 9u ,u  ^JP , , o , ! , v l

curing seal, iYPe ___:_

Emulsified Asphalt ior
L l r  I g  s c d , i  L t P E  _

204-6
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ITXM 205 CRACK - RELIIF Lffi
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205-2

. 205.2.1

NF"DDf"IT'N

The work shall consist of conskJctilg a layer of graded crushed aggrcgate
or asphaltic open{raded plant mix on a pepared sQil-cement base course
in accoidance with these specifications and in coilormity $ith the lines.
gaades, thicknesses and typicalcross sections shoM) on the Dlawings,

MATER1AL Rf, OUIRE:VIENTS

Aggregares

Material for graded cfushed aggregates shall in all respects contorm wlth the
reqlirements specifled under ltem 202, with the following exceptions and
.supplenentary requtementsr.

a) The podion df lhe aggregate retained.on the 9.5 mm. (3/8 inch)
sieve shall not contain more than 10 percenl by weight of flat' and/or elongated parlicles (aatio of maximum to lninimurn
dimension = 2.5:1).

b) ' Crushed aggregates shall consisl of p€rticles v,/ith nol l€ss tha.
Ninety (90) percent of lhe portion reiajned on the 4.75 mm. (No.
4) sieve having at least two fractured faceg.

Agg.egates for the asphaltic open-gEded plant mix shdll conform to the
requirenents of ltem 203.2.1 with the following excepiions:

a) Fine aggregates and mineralfiller'will be r€quired.

b) Sand equivalent and plasticity fequirements are not applicable,

205.2.2 AsphalticMale.ial

Asphaltic binder shall be asphalt cement, 60-70 penetralion grade, meeting
the requirernents or AASHTO [,/1-20.

Aro!altic Opeo-Graded llixrure

The composition of lhe asphaltic open-graded crack-.elieJ layer shall meet
lhe following criteia

205-1
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Aggregate GradiDg Requirements

SieYe Desigiatio! Pffit 6"trg by 
"'"tght

37 .5  1 .112
19 3i4

4 .75  No .4
0.15 No. 100

Asphalt Cement Content of total
Mixing Time
Mix DeEign

0-5
N4ix I i-iv" ty *eisnt

30 seconds (Maxim!m)
I Within Master Range cradation

50-70

The exact percentage of asphalt cement content shall be such that at least
Nineiy flve (95).percent coating of aggregates will be achieved when te6ted
in accordance with MSHTO T-195.

CONSTRUCTION REOU1IREMENTS

Prior lo construction of the crack-relief layer (cRL) the completed soil-
cer.ent base course shall be duly accepted by the -Elgineer'

crsded Crushed Aesregat€

construction of this layer shall conform in all resPects to the requirements
specifieo under ltem 202.3.

Asphalt ic Open'Cr?ded CRL

Corstruction o'this layer shall  confo-n in al l  'esoects to the requirenents
specified under ltem 203.3, except as proyided belowt .. .

a) compaction shalJ be accomplished by ten (:10) Ton steel' 
Wh+led tandem roll;rs, A maximum oJ three complete

' coverages, or as otherwise directed by the Engineer, shall bil
sufficient. No denslty test will be requked, however the
conpaction shall  oe achieved ir the sa'ne h'anner as displayed
;r the tota, test aoo to satisfaction o'the Engi4eer'

D) The consistenry ano temperatu_e oi tne rn:x s4a l be sucl '
conlrol led that i t  does npt squeeze out or move undef the
pressJre of iompacting tol 'e'  Fo' th:s purpose. k;al reacl-es
shal '  be prepared oy the conractor to f x the above paramelerg

205-2
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ln order to ensure the Stability of CRL before the placement of
anv subsequeri layer or opening of a layer to trafilp, .a priming

. ti;e of 4 daYs in hot wealher will be allowed This tine may be
reduced to two days vlhere the lower temperature allows.

. c) . All trafic sha'l be kept ofr this layer ultil 2 subsequenl layer has
been placed onit Any damage caused by {raffic moving di'ectly
on the crack-relief layer shall be the rcsponsibility. of the
Conkactor and all necessary repair wo.k thereto shall be at the
ConkactoCs expense.

ITII,ASUREMENT AND PAYi\IE\T

!f-g!-ur!!r!!l

Tne quant:ty of g'aded crushed aggregate crack-re ieJ asphaltic opengraded
taver io oe oaid-foi shall be neaaured by the theoretical volume in place as
sliown on the drawings or as directed and approved for construction by the
Englneer, placed and accepted in the completed g.aded crlshed aggregata
crack.relief layer.

The quaniity of asphaltic open g.aded crack reljef layer shall be rneasured in
cubic meters by taking out cores as detailed for Base Course Asphalt under
iten 203.4 1

The quanr:ry of Asphallic .later'al is incluoed in the mixure and will not be
rJ.easured seoarate y,

PrlmenI

The quantities determined as provided above shall be paid tor at the contract
unit price respectively fof each of the parlicLllar Pay items llsted belbw and '

shown in the Bill of Quantities. whiqh prioes and payment shall constitute full
compensatjon for all cosls hecessary fdr lhe proper completion of lhe work
pfescribed in lhis iteml

I
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?05.4.2
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Pay ltem' DescriPtion
No .

Unit of'Measurement

il

I
it
:l

:l
o:l

C M

cr\4

2A5b

Graded Crushed Aggregate
Crack-Relief LaYe.

Asphaltic Open-Graded
Plant lMix Crack Rellef
Layer
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ITEIlI 206 \T.{TER .BOUND MA ADAM BASE

SieYe Desigtrrr ion
lnch Prr.. ' r  P.r. i",

9.5 3/s 100
4.35 No,4 Bj- loo
0 .15  No .  100  l 0 - j 0

t

The material passing No. 40 sieve shall have a liquid Limii of not more than
t\,^/enty five (25) and a Plasticjiy index of not rnore than six (6).

DESCRIPTION

This woak.snalt consist of furnishlng and placing one or more courses ofcrean c_usned stone base mechanically interlocked by to.l,ng, aj.td voids
]he:Tr,]1|:d wrtn screeni.g and binding materia wil- the assislance ofwafef. tatd on a prepared subg.ade. sub base. o. exist ing pavenerl inconfor.nity with tt'le lines. gfades and c.oss-sections stown on*tfie Oiawing".'

Ur' :ss otherwse directed by the Engineer this i lem ofwo.( may be app.iedto road structure of shoulde|s.

]I.\TERIAL REOUIREMENTS

Coa-se aggregates either crushed or b.oken store shalt con.orn- to thequarity requirements as specifled hereunder, except that no Cgn test,i-q ;i
be required. The gradation curve of tne coarse aggregate shalt Oe Winii if.r"
envelop limits given belowr

Siel e Desisnrtlon
'  ?€rcent Passins by weight

Class A Class B Class CInch

102 .

76
63.5

37.5

12.5

(4)
\3.1t2)
(3)
(2.1/2^)

11 .1t2',)
(1 )
(3/4)
(1D ' , t

100
90.- 100

25 -60

o 
:tt

.  100
90 - 100

0 -15

0 "5

100

F ne aggregare (f i l ler materiaj or sc.eeriags) shall  cons st o, crushed stone
screen ngs or any otfer fil.e rnate.ial approved by the Engrneer. tt shatt be
ree rron cray rumps, d'n and other objectorable rnateria| The f i-e
tsgg.egate shall be of the following gradation.

:06.1
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2n6.2.1 Phv!ict lReouiremeuts

The addkioral physical reqLiremerts o'coa.se aggregales for water bound
rnaceoar wll satisly tne followng linrits:'

I
I
T
T

a ,
! ,
c.

Loss Angeles Abfasion Value Max 45%
Flakiness Index Max 15%

4 iThe loss when subj€ct to five cycles of ihe Sodium Sulphate
Soundness test (AASHTO Tl04) shall be less than twelve (12)

Binding Maier ia l

Binding rnaterial to prevent raveling of water bound macadam shall consist
of a iine g€ined mate.ial passing 100 percent through 425 micron sieve and
possessing P.l value of four to nine (4-9) when the Waier Eound Macadam
iwBM) is to be used as a.surfacing course, and upto 6 when WBM is being
adooted as sub-base/base course with biiuminols surfacing. lf lime sione
for;ations are available nealby, lime stones dust oi as directed by the
Engineef, may ba used iully employed forthis pLrrpose.

I
I

t06.3

206.3.1

CONSTRUCTION REOUIRE}IENTS

Eouipment

Ary conb;nation of macFines or equipment lhat wll  p.oduce the results
rneeting these specifications may be used with the aPprqvalofthe Engineer.
These inclLrde mechanical spreaders, llater spdnklers and
rolle6/comPectors.

Srructure ?reparat iop

paeparalioh of surface for water bound rnacadarn, shall be carried out in
same mannea as foa aggregate base course item 202,3.1.

Whe-e the exist:ng roao sudace is black lopped. 50 mm x 50 ftm furrows
shall be cut in the exisling surfaoe at ohe (1) metef lnteryals et forly five (45)
degree to the centre line of the carriage-way before proceeding with the
laying of coarse aggregates.

Eefore siarling with WBIVI Conskuclion, necessary aTGngements shalJ be
made for the laleral confinefient oF aggregates. One mehod is to construct
side shouldels in advance to a thickness corresponding to the compacted
layer of the WB[.4 course. Afiet shouldels are ready, there inside edges may
be trirnmed ve.Ucal and lhe included a.ea cleaned of all spilled material
thereby. setting the stage for sprcad of coa6e aggregales. The practice of
conskucting WBM in a trench section excavated in the flnished fornatlon
.nust be avoidedl

'l
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206,3.3 Spreadins aBd Comp4ciiod

Crushet stone shall be deposited and spread on th; prepared.surface lo the
proper depth so that the cornpacted layer will not exceed two and a hatf
(2.1/2) {mes the thickness of maximLrm aggregate size. Each Iayer shall be
insoected thoroughly before rolling to detect high or low spots. CrLrshed
stones shall be added or shifted to provide a true surface. The course
aggregate layer, after being laid to proper thickness, sha{! be ligh y rolled
suftlc'ent only to establish the required grade and level of the stones

Sp,eading of the coarse aggregates shall be followed by rollinq with a
smooth v/neel roller weighing at least 10 tons. Rolhng sha beq-in at the
lo!\ef edge of the shoulde-s to lock the srones flrmly at the eaoe. then
pfogress gradually towards the centre line. Rolling shall continue 

-until 
the

aggregale is Well keyed and does not creep ahead ofthe roller.

11 no case, shall coafse aggregates be si.red in heaps dircclty on the area
where these are to be laid nor shall th. haul,ng over a parfly compteted
base be pe/mitted, however dumpers shall be a owed at tte consrrilcr;on
area where the maierialwill be spreaded quickly after dumping.

J:
I
I

I
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When the int;rstices in the coarse aggregate €re filled ,,!4ih screenrngs, ue
sudace shall be sprinkled wlth.water until ii ls salurated .The ioiling,
sp nkling and application of addiiionat. soreenings shall continue unlil a groit
is form6d that fills all the voids and forms a wave of grout jn front oi the

. roLler,

\dhen mbre than one layer is required to complete the Macadam base
. course to the thickness shown on the drawings,. each layer shall be

.  i4nct- r4rFdeqhFfn. . . .escr ibed.

Foliowing the initial rolling, dry screenings shall be applied unifofmly over the
surface.- Dry rolling shall be continued while screenlngs are being apptied,
The sudace shall be swept with mechanical of hand brooms to aid apr;id

Consrruction Control Tesritrs

tests for compt:anbe with the reqLirements of ltern 206.2 will be made as
often as deemed necessary and to the saiisiaction oithe Engineer.

Maintepance

The completed base course shall be maintained in an acceptable condiiion
!ntil the necessary subsequent treaimentis applied.

206.J.4



206.4

206.4.1

MEASIIR.EMENT AND PAYMENT

Mess'irement

The qualtit/ of Wa(er BoJnd Macadari Babe to be paid for shall be
measured by the theoretical volume in place, as shown on lhe Orawings or
as direcied and approved for construction by lhe Engineer, placed and
acceDted in lhe completed Waterbohd Macadam Base Course. No
allow;nce r&ill be glven for materials plqced outside the theoretical llmiis .
shown on the closs-sections

Pryment

The acc€pieo quantities measureo as provided above shall be paid for at tfe
contract unit price per cubic meter of Water Bound Macadam Base, fof the
Dav items Isied below and shown ln the Bill of Quantities, which price and
;avment shall constitule full .compensation for fumishing all malerials,
irairting, placing, watedng, rolling, labour, equipment, tools and incidentals

I
I
I

+l
i
I
I206,4.2

necessary to complete this item.

Pay llem DescrlPlion
{o.

Unlt of
Measurement

I
I

-l

I
zOGa Water Bound Macadam Base

with Coarse Agg: Class A

Water Bound Macadam Ease
wjth Coarse Agg: class B

'Water 
Bound Macadam Base

with Coars€ Aggi C{ass c

CM

br,r
206b

206o I'lCM

I
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t\T-\r 207 DEEP PATCIIING
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201.1

207,3

201-4.2

207.4,1

, DI6CRIPTION

Jf: *9ll :nll be carried out in iatches of roads where the existins roadbase mater;al has moved and is lying in loose conijition. n"quir"."niunili
this itedr is to remove the existing-fo;d base and to stfergthel it to taiJ.-.-*Eyer ot aggregate or water bound macadam base.

MATERIAI- RXOTJREMENTS

.Fresh agg-egate base orwater bound macadam base may be requifed to beadded to exjsting road base. Specmcatio
materiar requirements or ttem zoz.z or z&!o.r 

sLcn material shall conform to

coxsrnuctlon ruouml *tvr"

Patches of roads in \xhich surface courses have broken and road base hasmoved, lhe material which has lost its compacton shall be removej.-Ne;
layer. shall be watered and compacted, the;by rhe ,u-ou"a rn"juriui 

"iliioe.ptaceo oack duty screened to remove plastic contamination, bv handprcKtng anc passrng though sieve No.4. after propedy warering anO mixinq.tvt€terial witt be recompacted in layers.not exieeding fifteen fisi""" iiii",twlrn aporoveo equipments. Additional material will be added, if neededpadicularly non-plasticfines passing sieve No. 4.

MEASIJRTMENT AND PAYMXNT

Measdr€Fent

The qLantity of deep patching io be paid for sha be measured In souareneter ot Ine area demarcated o. aporoved by the Ehgireer. The mlniinr.rmare€ w t De taken as 0.5 squa.e meters inespective of the size of tho pot

Pdvnreat

The accepted quantkies neasured as provided above shall be paid for at theconrract umt pflce p€r square meter of deep patcning. which p ce pavment
snaI conslrute tu't compensatio4 for furrishing all mate;ials, h;ulino.praqng. l/vate-tng, ro|ltng Iabour. equipment. tools and incidentals necessat
IO ComDlele !ne rlern:

Pay ltem Description
No.

unlt  ot
Measurenent

^--zuta ueep Patchrng

2Q7b Deep Patching
/ 1 q - ? o  ^ m \

SM

SM

!

207-1



ITEM ZO8 REINSTATE}{ENT qEAOAq-IIEIACE

208.1

208-2

DESC{I?TION

This work shall consist of reinstalemeot of wom out road suface with a
rnaieriai app_oved by tne Ergineer. Pot holes, ditches and dePressions sha I
be fiiled with the approveo rnaterials in layers ln contorrnity v''4tn lines.
grades, sections and dimensions, as direcldd by the Engineer'

MATERIAL REQUIREME]VTS

The raterial used under fiis item sha l conform to tl'e mater;al requirem€nt
ofdifferent B,O.O. ltens selected for use byihe Engineer.

Granular subbase.
Aggregate base course.
Water bound macadam.
Asphalt base course.
Surface treatmenl.

The Engineer may select one, or more than one of ihe ilemi hentioned
above to reinstete the poi hole or depressions in the rced surface according
!o size and depth of the.hole or depressioa.

MX.A.S{'REMXNAAN} ?AYMXNT,

Measuremedi

The quanlities io be paid for shall be the number of square meter of pot
holes or road depressions, reinstated in accordance with the reqlirenlent oi
this ltem.

The matedal used for reinstatement of the pot hole or road depression shall
be measured in cubic meier'or iones as applicable under the item used. .

20s,3 CONSTRUCTIoN&XOUIRIIVIXNTS

The conhactor shall remove. ioose maierial fforn the poi hoies or from road
depressions and shall also reshape the holes and dePresslon by removing
fiB'i material as dirbcted by the Engin6er and dispose all materjal according

. to the instruciion of.the Engineet The sudace thus exposed shall be
compacted In accordance v!4th aPplicable requirement, for relnstatemeni of

. surface the Ehglneor shall select item of woak as dentioned here undec

I
I

1 )
2)
3)

5)

208.4

208.4.r

-,, I
I
I

lHl
I
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208.4.2 PrYment

The accepted quantities measured, as provided above shall be paid for at
the contract unit pdce per gquare meter of rdinstated surface, as tor the pay
item lisleij below and as shown on:th€ bill of qlantities which p ce shall.
constitute iull coripensation for excavation and disposal of material,
watering, rolling, labour, equipment, tools, and lncidental necesgary to
comolete fiis item.

However the matec'al used suah as subbase, aggregate base course, water
bound Macadam or asphaltic base course shall be paid at ihe rates
aDolicable to lhe item.

I
I
I
I
I
I
I
I
I

Pay ltem . Desctiption
No :

Unlt of
Measuremeht

208 Reinstatement of Road Surface . . SM
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S CARIFICATION OF E)fiSTING ROADEREAKiNG OF ROAD
PA1TMENT STBq

ITEM 209

209,t

709.X

DESCRIPIION

This kem shall consist of scarification of existing road surface ;r breaking of
' existinq road pavemell slructure {o ensure bondage of ndw l6yer with the

existin; road pavement and to ensure drainage of v\€ter be'ow the sLrface of
freshlilaid aggregate base. The sudace on wfich the base material is to be
const;ucted +;ll-be approved and accepted. by the Engineer prio'to placing
the crushed slone base agg'egate.

CONSTRUdIIOI'[ REOUIREMENTS

The method of scaificatjor] of road surface or breaking of pavem"nt
siructure shall De proposed by the contractor and approved by lhe Engineef,
ia accordance wjth the requirenrents underslte conditions

Afterthe existing pavement stnrclure has been broken off, the l11atbrial shall
be remo.ved and disposed off outside the light of Way, according t0 the
satisfaotion of the Engineer. The sudace obtained after scarification or
breaklnq the existing pavemenl shall be compacted to the denshy prescribed
undef iaem 108.3.1. Paynent of such compaqion shall be includeo in the
contracl price for iten 209

MEASUR.IMENT AND PAYI\{ENT

Melsu!ed€nt

The ouantiw for road pavenenl strlclL'c o.oken and rernoved, to be paid for
shall  be;easure.neli  h Cu. meter to a depih as shown in lhe
drawings/cross sections or as sPecified by the Engircer 6nd in the area
earmarked bythe Engineerlof such puryose.

The quantity for road pavemenl slructure scarified, to be paid fof shall be
measurad In Sq. rneter as sho!!"r in the d-awings/cross sections or as
specified by 6.l.e Enginoer dnd ln the area eamarked by the Engineer lor
such ourpose

faYm.o!

The quantities es rreasuled above sl"all he paid {o' at the coniraci unit prjce
per Cu. rnete. of brea<ing of road oavemeot sfuctlre and per Sq. meter of
scarii.:ation of existing road oavemeni structJre. for carrying out the works

. meniioned above including cosl of labolr, equipment, tools and incideotal
necessary to co.nplete lhese itens.

Pay ltem Description
No ,

Unit of
Measurement

I
I
I
I
I
I
I

t
I-r

I
I

ffi

CM

sr/

209.3

209.3.1

-I-l

I

209.4.2

I
I
t

I
I

2O9a Breaking of Erisling Road Pavement
Skucture

2O9b Scarificatjon of Existing
Road Pav€ment

.i:

2091
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210.1

210,2

210.3

210,4

DESCRIPTION

This work shall consist of tl.e widening of the existjng pavemefi ard
flnishing of the completed work in accordance with the specilcations an.l in
conForm:ty with the lines. grades, thickness of each pavement component
and typical qoss-sections shown on the plaits of as directed by the
Engineer.

MATERIAIS-'--

Materials fo. the construct;on of "Paverent Widening', shall con,orm to fhe
requiremenls speciied in relevant i tems of Subbase and Base course j;
these specifications.

TRENCEING

The contractor shall excavate along the edge of the ex,sting pavemenl for
the iull depth ard width as indicateo on tt'e Drawings or as di;ected bv th;
Engineer. The bottom of the trench shall be compacteo witn iotlers and/or
tampers approved by the Enginee. lo minimum nlnety five (95) % of the
maximum dry density as per AASHTO T-191 melhod, lf the plansdo notcall
fof a speciflc lype of compaclion, the subgrade, subbase or base $hall be
compacred by rolling with an approved type kench roler unnl the entire
surface is smooth, flrm and at the designated elevation. Adeouaie

. provis'ons shalL be made for drainage of the trench to prevelt damaqe to the
subgrade. Prior to placing any widening materiat. the tfench ahalt be
cleaned of all loose material. The edge of the existing pavement shall be
thoroughly cleaned. The trench mJst be approved by tre Engireer. before
plac:rg any wdenirg marer:al. All subsequent tayels shalt be aompacied to
the degree as sho\rn under reldvant item of these specifications 

.
. qricrAl pRoniroNrs FoR HANDLI\G TRAFrrc

Wdening opeEtions shall be perm;tted on only ohe (1) side of lhe pa!enent
at a time and excavation of kenches shall be perntihed only sLfficiendv in.
advance of other operations to ensure a continuily o. the ope|at,on; of
excavating; placing wjdening material, and tolling.

Reflectorized bariicades shall be placed along open trenches dav and njont.
'Lighting shall be placed at each banicade at nighl Barricadea ald ti;hh
shall  be approved by the Engineer. The barricades shalt be p.aceJ al
inte.vals not to exceed one hundred (100) meters or as directed bv the
En . i n66 r

The Convactor shall make adeq-ate provision to enable traffic to cross ooen
trenches at inte'seciing roads skeets and pnvate ertrances.

PA\4EMENT WIDENING

I
t-
I
I
I
I
I
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210.5

Padial sl'ouldefng shall be performed lmmedialely after completion of
widening of podjons of the Wotk in orderto elimlnate the hazard.

No separate payment will be made for handling trafflc which will be
considered sqbsidiaryto the hem of 'Pavement Wdening "

TfEASUREMINT AI\ID ?AYMENT

Me9surem€nt

"Pavement Wdening'shall  be measufed by tFe ul i l  of cLbic meter and shall
include all excavation. trimning, disposal and compaclion of subgrade and

. subsequent layers of stlbbase and base coulse.

The removal of edge kerb if exists, will not be paid for separately but will be
considefed subsidjary!othe ltem of "Pavement \Mdening".

Watef, ordered !y the Engineer or addod with the consent of the Engineer,
whioh is neoessary to oblain satisfactory compaction of the foundation
treatmentwill not be paid for separately, bllt'ilill be conside'ed subsjdiary to
lhe iiem of "Pavefient Wdening'. No measurement will be made of
unauthorized aa€as offor extra widih of thickness.

E.8IE!!J

The aiount of complei€d and accepted Worki measured as provided
above, v/ill be paid for.at. the lnit price bid in the Bill of Qtrantities for
''Pavement Wdening,' whicn price shsll be full compensation for furnishing
matoriali, such as subbase. oase course and water etc., for all labour,
equipm€dt, tools, supplies, and all other items necessary for the pfoper
completion of the Work

Pay ltem
No.

unit of
Measutement

210 Pavement Wdening
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2II,I DESCRI?TION

Thle work shall conslsl of performlng all operatlons ln connection wth
construction of "Lime Stabilized Aggregate. Base. Course" on the prepared
Subbase or SubgraCe surtace and all Incidentals in accordance with the
specifications in conformity with the lines and ievel grade, and typ;c€t qoss-
seciions shown on me plans.

21t.2.r

MAT{B]4!]EO!BI!4!IU!

Corrs4 Agqregal€

Coarse Aggfegates for crusl 'ed Lime stabil ized Sase Course shalt be
conposed of hafd, tough, sound du'able c'ushed l imestone, part icl is free
frorr thia and elongated, soft and disinteg"ated material or othef
objeclionable matters, complying with the following requirements.

I
t

I
I

I
t
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Lt1.22

ITjIIL2]1A

CRUSHf,D STONf, CF.\DffG

Si€veDeiigution
mm I Inch PercentPassing by Weisht

25,0
12.5

4.425
0.075

1.1t.2
1
1t2
No .4
No. 40
No. 200

'100 .

80-100
50-80

10-30
5-15

The fract'on of material passing 0 075 mn1 (No. 2OO Sieve) thall not be more
tha'l60% the fraction passing 0.425 mm (No. a0 Sieve).

Crushiro of boulder or rbck shall be regulated in sucl a way that f.action of
aggregates retained No.40 (0.425 mm) sieve shall contain at least Ninetv
(90) percent by weight of crushed padicles having more lhan one
mecnanical fractured faces.

The Abrasion loss ol Crushed Lirne Srone as determined by MSHTO
T96-74 shall not exceed forty five (45) percent,

Fine Agqreeste

The fraciion of crLshed aggregates passing No. 4 s:eve lhall co^sist oi
stone screenings free of loam, organic o. other matter.

211-1
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21r,3

The mate al passing 0.425 mm (Np. 40) sieve when prepared in
accordance with AASHTO T 146-49 and tested by appropriate methods shall
conform w1th the following requkemenl.

Liquid.Limit
Plasticity Index

250lo [.4axinum-
6 Maximum..

The calclum sulphate content ofthe fraction retained on sieve No.4 shall not
exce€d ten (10) percenr byweigh(.

CONSTRUCTION RIOUIREMINTS

qoulpmett

Ail equJpment. tools and machines used ir the perlormance oilhewo* shall
be in good \^ofting condition and maintained allthe tines.

Blade graders, if used for spreading, the maierjal shall have adjustable
blades for slopes.

Ail sprinkling equipmenl shall be suitable tor applying wat6r uniformly and at
conko'led quarlities to varlable wldth ofsurface.

Transport vehicles carryjng planl mix material shall have a capacity suited to
the output of mixing plant and the site oondition

Mixing plant shall be of approved type, coordinated and operated so as to
produce a mixiure wilhin fequired specification limlt and shall have sufficieot
capacrly.

T*ry*
Grade and qjignmenl oonkol stakes shall be furnished, set and maintained
by the contractor in order that wolk shall conforn to lhe lines, grade and
cross-sec oa shown on the dfawngs.

Maierial shall be placed and spread evenly using mechanicalspfeader. The
spreadershall be adjuslable so that width and thickness of the spteader can
be set to any di.fensian iequifed .by the drawJngs and for uniform and

. co1rplel6 coverage.

Aggregab shall be spiead to loose thickness necessary.lo obtairi the
required compacted lhickfess ofthe layef.

lm'nediately aler spreading and shaping operator, the hixture srial' be
tho.oughly compacted with approved rollers. Water shall be applied to the
matbrials during ihe rolljng operation in such amount as flay be required io
obtain he specmed densily. ln all the places not accessibla lo the rolltna
eqlipment, ihe material shall be compacted thoroughty with approve;
mechanical .or hand tanrpefs to density compar'able to that obtained by

I
T

:l
I
l
t
I

I
I
I
I

,>.

t
I

211,3,2

, i :
E

.:

I
.l

I{:

I
ffir

I
I



I

I
I

I

I
I
I
I
I
t
I
I
I

I
I

I
I
I
I
I
I

rolling. The surface of the final layer shall be finished by bladlng and the
addition of waler, until the surface is smooth and free from waves and
l.regularities and is true to grade and cross-bection. Where the thickness
exceeds twelve and hatf (12.5) centimeters, it shall be compacted in lwo' Iayers of equal thickness except that if vlbratory roller is used for
compaction, the layerthickness may be increased to maximum of twenty five
(25) centimeters provided that satisfactory compaction is achleved,

Each layer shall be compacted.until the eniire depth of course ld ai least
95% of density at optimum rnoisture content as determined byMSHTO
T 180.74. Compactjon shall be completed as soon as possible afte; the
material has been spread.

211.3.3 Thickness epd Fipish

.2t1.3.4

Completed base course shall be tested for ihe required thickness and
smoothness beforc acceptance. Any aleas of the completed base cource
having compacted ihickness less thao the thickness sho!'m on the drawing,
or waves and lnegrjlarlties as specifled in the relevant, 'Table foa Allowable
Tolerances", In these specificetions shall be corrected by sca fying the
surface, €dding approved material, reshaping, recornpacting and finishing as
speclfied and aS approved by the Engineer. Skin patching of an area withoui
scarifying the surface to permit propef bonding ot added material will not be
permitted.

MsiqleIauce

The completed bas3 course shall be maintained in an acceptabte conAiflon
at all times until prime coai is applied. When the base course is to carry
traffic for an Indelinite length of tirne before receiving the sudacing or
pavement, the contrdctor shall rnaintain the surface' until final acceptance
and shall preven't raveling by wetling, blading, rollingand the addition offines
as may be required to keep lhe base iightly bound and leave a slight excess
of material over the enli.e siJrface, which must be removed and the fnish
restored before the application of prime coat.

Mf ASIJREMENT AND PAYI{ENT

Measuremert

Ihe unit. of rneasurement for payment shall be in cuoic rete. of lhe
completed and accepted crushed lime stone base course as measured in
place, Measurement shall not include any area in excess of thai shown on
the dfawings except lhe area authorized in writing by ihe Engineer,
lvleasurement of lime used shall be the number of metric Tofl consumed to
stabilize base course. This qJantity of hfie Lsed shall not exceed lne
theoretical percentage established in lhe laboratory.

2L1.4

211.4,1



211,4.2 ?.Ymept

lvleasured quantities of crusied limestone base cou6e dete;mined as above
sha be paid for ?t the contract unit pdce pef cubic meter for parlicular item
tisted beiow and shown onlhe bill ofquantities, which payment shall be full
compensation lor fumishing all labour, material, tool, plaot, equiPrnenl;
handling, mixing nanipulating, Placing, shaping, cohpacting including
necessary water for compaction, rolling, tnishing; correcting unsuitable

.a€as and unsatisfactory material; maintenance including protectjon of
prepared base coL|se and al lncidentals necessary for compretion of wo&
except line used which shall be paid sepafately as measLrcd above.

Pay ltem
No,

Description Unit ol
. l\,leasiJrument

211a Lirne Stabilized Aggregate.
Base Course CM.

211b  L ime Tonl

211:4
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rfEN[2U BITI,${EN STABILIZED ST'B-BASI CIR B

212-2

DESCRIPTION

This wofk shall consist of performing aJl operatlon in ;onneclion wirh
corkuclion of bi lumen stabi ' ized subbase or base and a1 incidentals in
coniormity wifi the lines and leve , grade, thickness and typicaj cross_seJion
shown on ihe drawings or as di-ected by the E"gineer. 

.

MATERL{L REOUIRENIENTS

lf stationary plant is used for blending. all ing.edients shall comotv with ,nv
of the grading cutue g:ven in Tabte 1 whereas for mix in place ;dth;d. i;
s ' tu sand andgravel shall  meet the gradation reqr.: irement as per Table i  for
b:tumen stabilized Subbase or Base Course.

Coarse aggregate retained on 4.75 mm (No. 4) sieve shall  coas:st of louoh
hard and durable particles free ffom decomposed store. organic matter aid
other deleterioLrs sr,bstances.

CrLsning of material shall be regulated such that rnaterial ,etained on
4.75rnn (NO. 4) sieve sha have 50% Dy weight of total aggregates with i i
teast two (2) mec\an:ca y fractured faces ir case of OitumEn stabilizeJ
subbase where as for bilumen stabilized base, matedal retained on No. 4
sieve-shall have al least Ninety (90) percent by weight of total aggregate with
two (2) rlrechanically fractured faces.

Aggregate retail;d on s:eve No. 4 shall have a percentage of wear bv Los
Angles Abrasion Tesl as dereimined by AASh-O f-SO n-ot more in;'f;rti
five (45) percent in case. of base course matedat and fifry (Soj i;;;e;i ;
case oI suo-oase natefial

Fraction passing 0.075mm (No. 200) sieve shallnol be greater than 2/3 .d of
the fracl ion passng the 0.425mm (No..4q) s;eve. The fraction oassino
0.425 mm (No. a0) shall  have a l iquid l imit rot greater ttran ZSZ ant
plaslicity Index rot greater that 6.

lf mine.a . aggregales contain moistu-e IhLs .ecess:tating drying. birumen
marerja shall be or such nature -at it wi noi Joam when h-eat"A io nunJr"a
and e'gfly (i80) degree cettigrade ano snall confofm with reqr.Lirements ai
snown n taote JUt.z,

In dry areas where natural moisture content of nire.al aggregate is low
bituaten binder shalt be cLrt bac( confo..n,n9 with fl-e foltowin-gieq'uirenenis.
Cut back sha meer the fequie.nent of AASdTO M g,-ZO a-na I i  aZ_Ze tor
rapid .and flediJ-"1 curing type respectively lr shall comotv witrr rnl
requi.enents oi MSHTO T 49"74, T 50-69, T 78_74 ior rh" 

"",u"tuO 
q-uJu

to suit the cutback as approved by the Engineer. Alternatively the bituminous
binder shall be asphaltic cement of Bo/1Oo peneiration in 

"u.r"f "nJ120/150 in winieq bit lmen emulsion of 8O/1OO penetration in;;; ; ;r; ; ;
isoh80 penetratior in winter. The bturinous errJls.o4 sfatt comotv i i i i
the feqLire-1e,rts ol AASHTO lV1 100_70 ard be tested in accordaice witfr
MSHTO T 59-74.

t
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Btumen-Aggregate mi\4ure for the grade of bitumen selected shall be
ascertalre;-by trial rnixes ushg Marshal I\,4ethod to determine the afioLlnt by
weight of dry material, and using either heated or unheated aggregates as
appropnate

Charactedstlc S{bbss€ Base

Marshal Stability
(Min)
Flow (Min)

250 Kg

z mm.

4OO Kg

2mm

t
I
I
:t

t
t
I

I
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-TABI,I..I.

' Ldble=l

SAND - CRAVEL SUB BASE MATERIAL - GRA.D!{G

Fire aggregaie passi.g 4.75 mm (No. 4 Sieve) shall  consisl of sharp natural
sard frce from organic or othe" objectionable substances

SELECTED GRANULAR sIIBr4E4 tr4!!l44EBI4L9E4!Eq

,t
t

I

Stev€ D€signatior Percent Passins by w€isht
Inch TvDe-A Tvpe-B Tvr€-C

75

25
9.5

4.75
2.0

4,425
0.075

3 Inch.
2 inch,
1 inqh.
1f8 inchi
No. 4
No. J0
No .40
No.200

100
90 -100

24 .40
10 -25
3 -10

100
70-100
50-80
40-65

15-25

1,;

40-65
20-35

. Sieve Designation
I hch Perc€ltPa$iEg byWeieit

37.5
25.0
12.5
4.75

0.425
0.075

1,112 Inch
1 . Inch
ln Inch

No ,40
N0 .200

100
80-100
50'80
30-60
10-30



I
I
t

I
I
t

t
I
t
I
T
t

I
I

I
I
I
I

212.3

212.3,2

CONSTRUCTION REOUIREMENTS

All equipment. tools, rnachines used in Ine performance of work shall be ;ngood.working clndition and be subject to fl.e approval of the gngine;r, inlslratr be marntaired in satistactory working condltion at alltimes.

B ade g.ade-. if used shall have an adjustable biade for slopes and sha be
self propelled.

Mir ip PIace plethod ofConstrucrion

Mix in.place.method of construction may be aoopted where the use o. low
vrscosrry ornoer r.e. uuIDacK or H[umen emulsio4 are foudd sJitable.

crade and al ignme,]t control stakes shalt be furnished, set and mainta:ned
by the conlfactor in order that work sha,l conform to the tine. grade a;;
cross-section shown on the drawings. The stakes shalt be set in roivs on andparatlet to the center line o. pavemenr €nd spaced so that sting line may be
stretched betweeo them.

All matedal shall be placed evenly using mechanical spreader or spreader
Dox operated with a mechanism \ahich Ievels of the surface to an even
oep!n.

Mixing shall be acco.nplished on one or more passes of the mixer throuoh
the material and shall be continued until the resuking mir4lre is entire'ly
uniform and of proper moisture content.. fulo sture contenr. if less thai
reqLired,.shall be aojusted by sirihkling eqLipflent, which sha,l be suitaote
ror aporylng warer unrtorn-ry and at conirolled 6moLnt to variabre dep " oi
layef.

Areas of seg-egated materal shall  be correcled oy removing a.d feDtacinq
wirh saasfactory matbria' o. by re-rrixing. W-en necessary to m6ei tnE
requirement of specified, addit:onai approved material slati be spreaa in
such amoJnts as are found to be iecessary ard the added material shall be
u|iformlyspreadaddingwaterifreqUiredtoobtainthespecif ieddensity.

Srarloharv Mi:dns Planl Method

SBtiorary plant melhod of constructjon will be useo whe.e srabitization with
asohalt cernent binder of oenetral ion grade B0/1OO is necess€ry.

The mixing plant shall be designed, coordinated and operateal so as.to.
produce mixture within required Job-Mi!-Formula and shall haV. sufficient
capacity. The piant shall be weigh batch type.

Tranqpod vehicles carrying plant mix materiaLsha have a capaciiy suited to
the ouiput o' .nixing plant ard the site cor'drt ior and be capaole oi
discha'9ing cleanly. Segregatioa of material sna, be avo:deo.

t
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212.3.3

212.3,1

212.3,6

Compaction

lmmed:6tely after spreadinE, shaping lo required level, ctown and grade lhe
mixtltre shall be thoroughly compacted witl_ rubber or preumatc tyred
rollers. Compaction shall continue until the entjre depth and widlh of
subbase/Base ls unlformly compacled. Rolling shall begin at the low side
and proqress towards the h:gher side ovedapping each p'ecedrl-g trip until
entiri sirface has been rolled Alternaie tdp of roller shall be of slightly
different length. Roller shall be ln good working condition, capable of
reversing without back lash and shall be opefated by skilled operalor.

Compaction snall be checked o,1 stabilized layer in acoordance with ASTM'
D 9i5-61 (1973). Tl-e bLlk density of the mlxture shall  not be less than
ninety eight (98) % of the laboratory bulk density. Delicient pavement shall
be rcmoved and rePlaced with satisfactory mate.iai,

Tolerunce

Tolerance in the compacled layer shall be as specified iil the televanl,
'"Iable fof Allowable Tolerances" in these ipeciflcations,

Curins and ryIaintenance

After compaction, lhe .stabillzed Subbase/Base shall be protected against
darnage and maintained in an accepiabJe condition at all times prior to the
constructio,'] of subs€quent courses.

No vehicular trafiic shall be allowed to pass on the slabitized sur{ace for a
m,rirrun peaod o'two (2) days.

' \4esth€rLimitations

Lay'ng of bitumel slahLized base/subbase sl_al be avoided wheo air temp is
foir degrees centjgrade o. be'ow or w5er whether is rainy o. foggy. Placing
of nixture shall also be avoided when sudace is wet or on any surface which
is frozen or covered with ice or s'ow

MEAsI'REMENT OF PAY}IENT

lllegsurement

The unit of measurement for payr4ent shall  be cubic meter fo'the
compacled and accepted bitumen sldbillzed subbase/base course as
measured in place. Measufement shall not include any area except the area
authodzed in wdting by the Engineet Measurement of bitumen binder used
shall be the numbei of met c Ton used to stabilize sub base or base cburse.
The quanlity of bitumefl uied shall not exceed the theoretjcal percentage
established in !l'e laboratory

I
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212.4-2 Psvlnent

Niieasured quantity of stabllized SubbasdBase determined as above shal be
paid for at the contr€ct unit price per cubic meter for particular items listed
below and ihown on the bill o! quaniities, which paymeht shall be full
conpensation for furnishing of labour, material, tool, plant, equipment,
handiing, 'nixing. ma.ipulatirg. plac'ng. shaping, compacting. rol l ing,
flrish'ng, correcting unsuitable areas and unsatisfactory matedal,
maintedance including protectlon of stabilized Subbase/Base and ail
incidentals necessary for the completion of work except bitumen cbnsumed
which shall be paid sepaEtely as measured.above.

I
I
I

Pay ltem Description
No,

'Unit 
oi

Measurement

212a

212b

212c

Bitumen Stabilized
Subbase.

Bitumen Stabilized
Base Co!rse.

Bitumen Binder.

CM

cr\4

Ton

:

I

I
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]TMM ' ;? COLD RECYCLING OT ROAD PAVEMXNT
STRUtTIIFE/SOIL STABILIZATION.

213.2

t
I
I
T
T
I

DESCRIPTION

This ite'n shall consist of breaking. removal, mixilg, retayirg and
conpaction of layers of sudace, base aod subbase course in.a sjngle
operation, ln this operation, addition of water or binder will also be requjred
to add st.ength to the rix.

MATEBJAIIBIS.UBE.]4E.NIS

No f.esh material is to be.usea as far as quarry mateaals a€ concerred.
Howe\,€r in order to achieve proper strength of tho relayed malerial; water,
cemedt or bitumen binder mey be reqlired to be added. Specifioation .
requiemenls of these ingredients shall be same as described und€r telative
items of work. Cement and bitlrnen bindef of lolloraing nomenclature shall
be used.

.r..lihad P^rtlq..l ..hahr fivno-l\

Emulsified asphalt (RS-1, RS-2, SS-1, SS-1h)

CONSTRUCTION REOIJIRIMf NTS

EouiDmett

Eqliprnent uiilized lof this item of work shalj ensure followjng activiijes in a
singie ope'atron:

i) Breaking of layers in full depih in single operation.

i') Pulvedzing and mlxing bf difierent types .of materials to gjve' nomogeneous mx,

iii) l\4ixing ofwaler or bitumen bindef in the total mass.

iv) . Lalng oi keated material in smooth layer, keeping the grade and
I i . 6 . .  n6 r  r l ac i . n

Cold Recvcline of A3phalt

r. Millirg Process

This work shal' be car/ed out by specialized eq-ioneni designed to break
and pulverize the asphaltic layer in a manner that maximum aize oi broken
rareriar reduces ro basic size of aggregates. Aspnalt jc matedal lumos shatl
be.ed,ced ro a naximLn" s ze ot t i f teen (15) n m

I
I
I

I
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b.,A.ddii ives

Bitumen binder (Enujsif ied Aspha t) shall  be added to the mix through a
coflputerised, electronically controlled unit for selecting €nd measuring tne
required amount. Situmen binoer and addhives shall  be added witn pLmp
and spray/injection systeri, Quantity of bitumen binder shall be cont.olled by
programmable micrc.processors with respect to torward speed, millinq
depth, milling width and density of material.

c.Mixing and Lalins

Milled materials and additives shall be nixed in a forced mixer.to make the.
mass completely homogeneous. Materjal thus pfepared shall be relayed
through pav'ng block having tamping and vibratiog pavlng screeds. Paving
screeds shoJld be desigred to provide init ial compaction and shaprng the
surface to give the required grade. and profile.

d. Compr.tio;

lnitial compaction shall be provided with paving screeds, however final
compaction shall be canied out with conveniional rolling equipment
apdroved by the Englneer considerjng the type of material and lhickness ol
recycled layer. However flnal compaction shall be checked after completion
of rolling as determioed by,{ASHTO I-230 method and shall not be iess
than ninely seven (97) persent oi the Marshall density.

€. Getreral

Total Wdth of road asphalt shall be recycled in d number of strips, depending
on width of.ecycling equiprnent and width of road. However all longitudinal
and lateraljoints shall be proppdyworked up to ensure smooth riding quality.

snrr sronTT,rz.rro.i

a. i![illins Process

This work shall be carded out by specialized equipment designed to break
and pulverize asphaltic layers and base and subbase courses to a depth of
maxlmum three hundfed (300) mm ln a single operation. Bfeakjng and
pulverizing shall ensure reductiof of binding material to reduce to a size of
50 mm (maximum) of io a.smaller size depending on the thickness of
relayed layef.

In case cemeFt is Io be used fof imp'oving t l^e strength of relayed ni ix, the
same shall be calculated and spread over the paverneot structure before
milling starts.

I
I
I
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++*
Waler shall be added to the mix through a computedaed, electrcnically
controlled unit fof selecting and measuring the required aanount, water shall
be €dded with pump and spray/injectipn system. Quantity of water shall be
controlled by progrdmmable micro pfocessor wilh respect tq forward speed,
milling depth, milling width and density of materials

!,I4]Ii-!-s-€-!C-!efise

Milled materials and addilives shall be mixed ln a forced mixer to make the
mass completely homogeneous, N4aterial thus prepared shall be relayed
through paving block having tamping and vibraling paving screed Paving
sc€eds should be designed to provide initjal compaction and shaping the
surface to give the required grade and profile.

d. Comopction

Inltial compaction shall be provided !4ith Paving screeds, however final
compaction shall be carrjed out with conventional rolling equiPment
approved by ihe Engineer considering the lype ol malerial and thickness of
recycled layef. However inal compactJon shall.be checked aftef completion
oi rolling as delermined by AASHTO T-230 rnethod and shall not be less
than Ninety Five (95) percent of the modified proctof density.

e. Ceu€rrl

Totalwidth of road asphalt shall be recycied in a number ofstrjps, depending
on width of recycllng equipment and lvidth of road. However all longitudinal
and lateraljoidts shall be properly worked up to ensure smooth rldlng quality

MEASUR.EMTNT AND PAYMENT

Me,suiement

I
t
I
I
I
I
t
t
I
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I211.5

213.5.1

The qlantiv of cold recycling or soil stebilization lo be paid lor shall be
measu.eo by the tneoretrcal volurne recycled as showr oT the drawings or
as directed by the Engineer, comp{eted in place as'per prcc€dure detailed
above. No allowance shall be given to materlal laid outside. approved
theo.etical l inits.

MeasJrement for briumen oindef shal be nade in tons oelivered to t l-e
eq-ipment for wo* minus ne balance left n tne equiprrenl

Measurement for cement shall be made equal lo lhe numbea.of tons ol
cement delivered and laid over the pavement in manner descaibed above,

t
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I

_l
I
I

HI
213-3



I
I
I

I
I

Payrnert

The accepted quantities measured as provided above, shall be paid for at
ne conuad unll pnce tor each of lhe particular pay item listed below, whichpnce ano payment sha constitute ful! compensation for furnishinq allmaterials, labour equipFtents, too,s end Incidenials to conolete the it;;: 

-

Pay ltem D€scription Unit of
No. . Measurement

I
I
I

2'13a Cold recycling oiAsphaltja
layer

213b Soil Stabilization CM

213c Bitumen Einder (Asphaltic
Fml , l e i ^ . \ Ton

21gd Cement Binder (O:p.C -Type-l) Ton

I
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ITEM ?14 ASPII{LTIC CONCRETE BINDER COURSE

2r4.2,1

21,1.1 DnSCRI?TION

This work shall consisi of furnishing and mixing aggiegates and asphelt
binder at a central mixing plant, transpoating, spreading and oompacting the.

. rnixture on a prepared base in accodance with these speciiications and to
the lines, grades and typical pavement sections shown on the Drawings or
6s difecled by lhe Engineer. .

:\IATERTAL REOUIREIVIINTS.

AgErcqttes.

Coafse and flne aggregates shall be cleao, haid, tough, sound pa.ticles ttee
frcm decomposed maiedal, vegetable matter and other deleleiious
substances, and be of uniform quallty, geology and peirology. Water bome
material such as river beil gralel, if used, shall also conform to the above
a'.ler a.

Coarse aggregate, whlch ls material tetained on the No.4 sieve, shall
consist of c.ushed rock, crushed gravel ol a mixture of nalural and crllshed
q.avel The aggregate shall cortair not more lhar 8% by weight oi fats/or
elongated panicles (ratio naximum to minimum 5:1)and shalJcontain 100%
angllar maieial, such lhat all faces of each piece are fractured faces in
cuboid shaPe.

Fine aggregale, which is material passing the No. 4 sieve shztll consist of
100% crushed rnaterlalfrom rock of boqlder. No natlral sand will be allo!!€d
in tre r ix

When the cornbined grading ofthe coarse and fine aggfegaies is dellcient in
mate al passing the No.200 sieve, additional fillel nraterial shall be added.
The filler fiaterial shall consist of tinely divided rock crusl, hydrated lime,
hldaallic cement or other suitable mineral hatter and shall conform to the
followilg gradatiol:

The coarse and iine aggregates shall meet lhe following requirenents:

a) The percentage of wear by.the Los AngJ;s Abrasion test (MSHTO I
96) shall .ot be more than 40%.

b) The loss when subject lo flve cycles oi the Sodium Sulphate Soundness
tesl (AASHTO T 140) shall  be less ihan 12%.

214,1
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c) The Sand Equivalent (MSHTO T-176) delermined after alt processing
except for addition ol asphalt cement should nol be less than 45.

d) All aggregates shall have a liquid limit of not more than 21ah and a
Plasticity Index of not more than 4 as determined by AASHTO T-89 and

e) The portioi of aggregate retained on the g.5 mm (3/g inch) sieve shall
not contain more than 15 percent by weight of flat andlor elongated
particles (.atio of maxlmum to minimum dimensions = 2.5:1).

2,14.2.2 AsphalticMaterial

Asphaltic binder to be mixed \atth the aggregate to produce asplaltic base
shall be as asphalt cement penetration grade 40-50, or 60-70 or 80-100, as
specified by the Engineer. Generally it will meetthe requirernent ofAASHTO

li
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lv-20.

214.2,3 Asphalt Concrete Bipiler Course Mliture.

The composition of the asphallic concrete paving mixtufe for binder bourse
shail conform to class shown in the following table;

Table No. 1
CoEbiD€d Aggregat€ Grading Requireri€nls

Sieve Dcsigtratio! PercedtPasslng by
Inch _ ___yge!r_

25 1 100
1S 3/4 90-100
9.5 3/8 56-80
4.75. No. 4 35-65
2.38 : Nq.8 2349
O.3O No ,50
0.075 No.200 2-B

Asphall Codtetrtweigbt 3.5 (minimurn)
Perceli of total mix.

The asphllt concrele binder coursg mixture shall meet the fqllowing
lvlarshal Test C.ireria:

Compaction, nLmber of blows each ead
of Specimen
Stability (l\4inirnum) .
Flow, 0.25 mln (0.01')
Percent air voids in mix.
Perceni vpids in mineral aggregaie

Loss oi stability
Filler/Bitumen ratio

1000 Kg.
8-14
4-8
according. to adicle
5.3, MS-2i (Asphalt
Institute USA) ediiion
1993
25% (Max.)
1-1.5 (applicable to
hot cl imate (> 40 "C.)



I

214,2.4 CombipedAsgr€sgtesGrsoanon'

Retained No 4 1/,- r,^ i00 s.eves
7.A%
4.O%
1.0%

AsDhal t  Conteot

' 
Weight percent of lolal inix, I 03%

shoLrld a change of sources of tr]aterials be made a new J6b ivlix Formula
shall be established before the new maierial is used. Whbn unsatisfactory
results or other condltions made lt necessary, a new Job Mix Formula will be
reqLiied.

211.2.5 Job-ivlirFb nuh.

At leasl one week bdor to productiori, a Job'Mix Formula (JMF) for.the :
asphaltic concrete course mixture or mixtur€s to be used for the project,
shall be established jointly by the Engineerand the Conkactor.

The JMF shall be established by Malshal Method of lvllx Design according to
the procedufe irescribed in the Asphalt Instituie Manual series No. 2 (MS-
2), May 1992 Edit ion.

The J[,4F, with tl'e allowabl€; toteralces, shal be wu'in the rrastef rarge
specified in Table Nc, 1. Each JMF sh6ll indicate a single percentage of
aggregate passing each required sieve size and a single pelcentage of
blumen to be added to the aggregates.

After the JMF is established, ell'mixtures furnished for the project
represbnted by sampled taken from lhe asphalt plani during operatlon, shall
conform ihercto wRh lhe tolerances as per clause 214.2.4 of these
specificatio_s.

CONSTRUCTiON REOUIRf, MXNTS,

Constructioi requirerflenls for tnis ilem shall con'orm with tne s*.ne
corstruct:on requirenents specjfied for Asphaltic Concreie Base Course
Plan! Mix under lter. 203.3, except as modified in the following sub-items.

? 1.1,3.1 Prep a rrilo ! oI Bas€ Co.urs; Surfsae.

Before sprcading maledals th€ surface of the previously construcled and
accepted base course on which the mix ls to be placed shall be conditioned
by applicaiion ol a tacuo. prime coal, as directed by ihe Engineer,

21J.3.2 Pavedent Thickdess End Tolerances.

The asphalt concrete.b!nder course shall be compacted to the desired leve
and cross slope as shovfi on lhe drawings or as directed bythe Engineer.

I
I
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The tolerances in coBpacted thickness of the binder coufse shalt be + 10
pefcent from the desired thickness shown. on the drawings. For
determinaiion of the thickness, one (1) corerp€r hundred meiers of each
lane wlll.be taken. lf the thickness so determined is deficient by rnore than +
10 percent, the Engineer shall decide Whether lo accept the deficit thickness
orto direct reconsruction.

The surfdce of the binder course shal! be tested by the Engineer using at 3-
meter straight edge at selected locations. The variaiion of the surface lrom
the testing edge of the straightedge between any two contacts, longitudinal
or transverse with the suriace shall at no point I 5.0 mlllirneterc. The cross.
fall (cambe0 shall be within + 0.2 percent of that specifled, and the level at
any po:nt sha{l be wiifin drawings. All hunps or dep.essions exceeding the
specified tolerance shall be corrected by removing the defective wo"kt and
replacing it with new material, by overlaying, or by other means satisfactory
to the Engineer,

MEC,SUREMINT A}D TAYMENT.

Measurement

The quantities of asphqltic binder coufse shall be measurcd per cubic meter
oasls.

The quantity of asphaltic maleriar used is iftclJded in the ssphalt conc-ele
fiixture and will not be measufed separateJy.

Quantities of liquid asphalt, wasted or.remaining on hand after compleiion of
the wo|k, shall not be measufed or paid for.

Payment
1 . . ] l

The quantities determined, as provided above, shall be'ilaid for at the
contract unit price fespeclively for each of the partlcular pay item listed
belo,4/ and shown in the Bill of Quantitles, whichl p.jces and payrnent shall
constiiute full compensation .fof all the costs necessary for the propet
completion of the work prescribed in this item:

I
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Unit of
lV!easurement

Asphaltic concrete
Binder Course.

214

Pay ltem Description
No.
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ITEM 2I5 GEOTEXTILES

215:1 DESCRIPTION

The work coveied by this secdon shall consisi in fLrnishiag all mater'al,
labotr, eguipment and placing of Geotextiles on prcparcd surfaces complele
in accordance with the spocillcations for the work ltems involved, in
thicknesses and to the dimensions shown on the typical cross-sections oi
applicable drawings or as directed bythe Engineer,

GIOTEXTILE TIJNCTIONS

Where Indicated on the drawirgs or directed by the Engineef, ceolexlile wJ.
be pldced to perform one or more ofthe following functions.

! One road foundalion fof the purpose of separation beh{een road fill
material and soft underlying soils in oder tb eliminate the need tof
removaj of poor subsoil material and quiek and effective dBinage of soil-
flllinterface.

. For subgrade . siabilization and increasing soil shear strength by
pfovjding bondlng mechanism ofthe Geotextile - soil system.

. As a filter for all drainage systems $4tere a danger of clogging by fine
padicler of adjacedt soil is possible. The geotextile will retain the
padicles from passing whilst allowjng the seepage water to pass
through.

. As a fiiter element forall bodies of water where the soil can be eroded b;
cunent, wave actjon orchanging water levels. . 

' .

. For permanert proreclion of synthetic sea'ing syslems (Geomerbranes)
against nech6nical oamage durjng insrallation and after completion oi
con9ir!rciion.

I}IATER]AI R.EOUIRI MENTS

Compodtiotr rrd EnyiroBm€btal Behaliour

The raw material of geotextile shall be Ukra Violet slabi.ized polyproovlene.
The fbers shalconsist of conrinuous filaments of approxinaiety lO micron
diameterafd mechanically bonded by needling. The beolextile ;alerial shall
be resistant to acid and alkaline media in the pH range 2lo 13 rdsistan{ to
lifte, cement and concrete, resistant lo all nalurally occurring bacteria and
fungi. A prolonged out side exposurc of several months shall have no efiecl
on the propedies of Geotextile.

t
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. To ensure tree drainage, the
ire.meability,

.. Geotextile shalloffef high retention

geotextile shall have high water

capabiliti for almolt all types of soils.

215.4

21S. '1.1

. The georextile shsll have optimu.n stress-strain behaviour even.with low
unit  weig' l t  for l " ig\  resistance against instal laf ion damage.

CONSTRIjCTION R.EOII]RTIIEITS

Preparat ion

The qudace shall be fai yleveled before placament of Geotexiile. ll is to be
ensufed thai there are. no protruding stones which may damage the
geotextile fabric.t
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2L5.4,2 G€otertil€ Placernebt .

The Geotextile shall be rolled out direitly on top of the prepared surface in a
manner as recommended by the manufacturer. lt shall be over lapped at the
edges as shown on the drawings oras recommended by the manufaciuref,

215.4.3 Plscernenl of { i i l

The iirst layer of fill material shall be applied by overhead placemenl. Trafllc
on the geotextile. itself shall be avoided. Necesbary precautions shall be

. observed to ensure that geotextile shall not be damaged during .placement.

215.4.4 SDre8_diEs

Spreading of f i l l  o'aterial shall  be done with suitable equipfienr and
procedure ensuring thal geotextile must not b€ dqmaged by high axle load
sttesses of spreading equipment traveling on sharp.fill over the geotextile.

Compact ion

The cdmpacling method (Static./Dynarnic) shalt
material.

subgrade/fill

215.4.6 Jointing of Ceotexti le Pareh

A tension joint shall be achieved by ovedapping, welding or sewing as shollltl
on orawings or approved by the Engineer.

i) Overlappins

overlapphg width shall noi be less 30 cm on even surface and 50 cm on
uneven suface. ln order to avoid displacing the geotextile during backfill
over end paneljoints. the connecting panel must be plased undern€ath ihe
end ii the previously roiled oul geotextile.

2L5,4.5

be suited to



l iJ W€ldibs

Wetding width shall not be less than 10 cm. A wjde pattern gas torch shall be
used at a l6wtempefature and dbout 20 cm ffom the geotexlile. The welded
geotextile seclion shall be conunuously pressed dowrr bywalking on it dudng

iii ) Seeins

The stitching method shall be single thread, double lhread or butterfly type
.suiiable to geotextile thread type and strength, The thread shall be.
sufficiently tightened and stjtch deisity 6hall be three to six stjtches per inch,

215.s CEoTXXTILETIJR'CTIONTORREPAVFIG

This section deals geotextiles placed beiween old pavemdni and new
asphalt oveiay, alongwith suitable tack coal of bitumen. l\here indicated on
d.awings or directed by the Englneer, geolextile wjll be placed to perform' 
one or mote ofthe following functions.

. To ensure p.opef adhesion between o{d pavement and new aspha,l
oveday & thus rcducing lhe over all floxural tensile slresses and

place.1]enl

increasing life of road surface.

. As a cul ofl layer' pavemeni
cfacks ;n thefor the prevEntjon of propagation of

. A€ water barier, evear under high pressure to stop refleciive cracking in
the pavements,

Codstructiol1 Reouirem€nts

. Removal of dirt, dLEt and vegetation from wead|g audace and 6racks.

. Filling polholes and lafgef cracks (>smm) wiih hot mix or an adequate
filler.

. Removal ofsharp or craggy edges on surface.

. On badly damaged roads, a level course.of approx. 1,5 cm shall be laid
to avoid the labour inlensive and time censuming operation of crack
fijling.

Applv iEs tbe t rck coal

oepending on the condition otthe old surface, a calculaled amount of tack
coat.(Q.r) of approx. 1.1 kg/m' active .binder is to be sprayed.everty on the
prepa.ed sudace belore laylrg geotextile, making sLre tFat-

. Thebitumen is applied beyond the width of the geotextile by abolt S cm
, on enner sloe,

. The spraying temperailfe for pure bitumen is kept between lsooc and
1700C to achieve a coating as even as possib{e.
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When using bitumen emulsion, the coating amount is adjusted to contdin
the requiEd average smount o'bitumen.

The coatjng is only applied to areas whgfe the pavjng felt is to be laid.

No additional pre-spray agent is applied on top ofthe paving felt.

Where only sections for the.'oad are covered with the paving felts. tl"eir
sLrifaces fiust be gritted. .

La vl ns.clqleflils

ceotextile shall be laid by hand of rnachioe takinginto accouni that;

. . !\hen using pure bitumen as tack coal' Geotextile may be laid
immediately after coating.

. When using biiumen emulsions, Geotextile shal! not be laid until the
emulsion has cLfed.

. Wrinkles shall be avoided.

. Edges lengthways and across overlap by 5-10 cm, an additional pufe

bitumen binderof0.9 kg/rn'shallbe applled on ne oveflapplng seams

. . Transve€e overlaPping is io be carded out with referehce to the direci.ion
in which the asphalt finishef wiLl proceed ie. under the previous one so
that the felt does not shifi out of place when the asphalt concrete is
aPP ied

. When one hal{ of the road :s made (leaving lhe other opel to trafc), at
least 25cm of the lelgthways felt edge shall remain uncovered to allow
overlapping when laying the other half ofthe road,

. Ouing shori t ire stoooages of constrl lci ion wo'k ihe road unoer
consfuction shall be opened only lo slow traffic without detriment to
Geotextile.

, Raln dater on the GeotexliLe surface shall be allowed to evaporale
applying a toP laye-

Applyins the asohalt concrete sorltce

The asphalt concrete surfaci 'g snall  be appried imned;atejy after laying
Geotextile preierably by c'aw.er type f,nisner' tak ng the following oo nts inio
consideration.

The material nix shall have a temperature between 145 oC and 165"C

T o avoid tvpes ol the finisher ol truck sticking to the ielt (which can
haooen in irot cl iTates or v! 're-e too nucf tacK coat has been appried)'
so"e o'the mix can be spfead marJally n the pathway of tne vel ' icles

t

115.5.4

before

I
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'2t5.6 GTdTXXTILE TESTtrIG

ceotextiles testing shall be in
methods.

. Weight

accordance with following siandard. test

AST[,1 D-3770
. Thickness
. . CBR Puncture Resistance lesl
. Stdp Tensile Test
. Grab Tensile Test
. Tear Strcngth Test
. Peneiration Resistance Test (Drop Test)
. Vedical Permeability

. lso 9863
BS 6906/4
ASTM 0.4595
ASTM DJ 682
ASTI/ D-1117
NT Build 243
BS 6906/3 :

. Po€ Slze E DIN 60500/6
Based on the requked functions and the type of stresses, the contractor
st'ati o,opo." *'e type or Geoter:tile. The contractor shall fumish technical
tii.ratlre and Maiufacturer's Ced:ficate of Guarantee for th€ type of
oeotexlib matedal for apPfo'val of Engireer prior to deliveting the maledal lo
ine s;te. The certilcaie shall note compliance to tJ'e specifcado's and sh€ll
state the resLlrs of the tests pe'orrred on the Flatefial, as req-ifed by the
lpeciflcations. The contractor shall, when directed by the Engineer' have the
deobxtile material lested forconformance to the applicable specmcaiions at
an aoprov"d iesting laboralory. All costs connected ilh certificate of
cuarintee ana any lubsequent quality testing shall be at the contractois
expense.

MEASUREMENT AND PAY[ITYTzts.7

2t5.7,1 !4c3!!443!I

The ouantjtv of Geotextile neasured to be paid shall be lhe number of
squar; metirs of work completed jn accordance with . requirernent of this
it;m and the liniting dimensions shall not exceed than thoFe shown on the
drawings or fixed by the Engineer' Measurement shall only be rnade of area
covered wilhout co'lsider:ng ary overlap

215-5
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Eclglll

The accepted quantity measured as provided above shall be pa,d at the
contract unit price per seuare meter of Geotextile laid for the pav ltem ai
listed below in the BOO which price and payrnent stratt cdnsiituie tutt
compensatio.1 for fur-;sh:ng atl  materials, 'abour, equipment and placirg oi

Unit of
Measutemenl

geotextjie.

Pay ltem Oescription
No.

Providing aod Plabing
of Geoiextile, lype---:-,

s.M.
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ITEM 216

DESCRI}TION

This it6m shall consisl of laying of soling gtone,

I
I
I

?16.1

(subgrade) p.epared eadier and all interstices
approved materials lo provjde proper bonding
otne'.

MATERIAL RTOUtRIMENTS

The material for soliag shall be round a.ld durab e rock, properly shaped or
boulders of maxrnlim size 15-20 cm. The fiJer mateia to fill the interstices
shall be coarse sand or rock dust or any other rnate.ial aPproved pi the
Endineor. Ivlalerial shall be cohesionless €nd clean to allow its frce tlow
do;r to the bohon o'soJing area

CONSTRU CT]QIIRTOUIREMENT

T1e suogfade to receive the soiling store shall be prepareo und€f relative
item of lhe work.

Plecing of  Sol ing Stone

The soling stone shall be placed from outer edges of the road and finishing
at the c;vi,n of the road in such a.way that all stones are prdperly
handpacked and keyed with the surrounding stones. lt shall be ensured that
the maximurn dimension is kept in vertical position ensuring the variallbf of
the size of the stone does not exceed 1 1'r of specified thickness 0f soling
store,

The firLer material shall be dry and in free flow cond[o. wr'el plaaed over
the solino sione, The filler malerial shall be kept adding while the soling
stones aie rolled under a 6 tLis rollef. The addition of filler materjal shall
continue tillthe area does rot absorb more haterial.and il i3 ensured that all
lnterstices are tully filled. lhe area wjll than be watered and kept under

handpacked on
filled with sand

of all the stones

a si]rface
or similaf
with each

216.3

216.3.1

folling to achieve a smooth surface

MXASUREMENTAND PAYMENT

Measuref tent

The area io be measured shall be bound by the lines shown on the drawingd
whereas the normal thickness shall be thal whlch is described in BOQ. The
measurement shall be made in CM.
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Pay ltem Description Unit of
No. Measurement
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216 Laying of Soting Stone
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lTEM217 INTERLO CKtr{G CONqFETE PA1IING BLOCKS

I

I

DESCRIPTION

The wo|k shall ;onsist of pTecast concrcte pavi.g blocks intended for the
cdnitrlction of iow speed roads, parking areas, lay.b)€s, induskial and. oth er
Daved sufaces subjected to.all categories of static and vehicllar loading
and pedeslrian tfaffic. Paving blocks covered by these Specifications are
designed to.form a stnlclural element and the surfacing of pavements,
having the block to blockjoints filled, so as to develop frislional inledock and
placed in conformity with u^e lines, g'ades. lh:cknesses and typical cross.
seclion shown on tne drawirgs or as dhected by the Eng neer.

MATERIAIT REOIJIREMENTS - :

Fqr execution bf this ilem provisions made ln BS 6717 shall be applicable.
Detailed requirement of materjals and construction shall be as undec

Brnders ahd Bitrde!Consli tuenis

Paving blocks shall be naoe usrng ore or more of tl^e followirg bilders or
binder consdtuents conlplying wjth the requifenents of the rcle!?nt
standards:

Ordinary Poruand Cement

Portland Blastfumac6 cemefit

Portland Fulv€rized Flel ash Cernent

Pulvedzed fLrelash

Ground granulated Blast furnace slag

BS 12
8S 146; Part 2

BS 3892 : Palt I

BS 6699

Where p.lverized fuel ash is used, the pfoportions and propen'es of the
combination wilh Portland Cemeht shall comply with BS 6588.

Where ground gfanulaied blaslfumace slag is used, the propoftions. aad
properties of'the combination M/ith Portland Cement shall cornply with BS
1a6 | Paft 2.

4CSECE$! .

Pavjng blocks shall be made using one
compllng with ihe relevant standardg:

NaluralAggregates (C .lshed or
Uncrushed)
Air Cooled blastfumace slag

Pulverized fuelash
Ground granulated blasifumace slag

or more oi the following aggregales

BS 882 : 1983 (except grading
r ad " i r . da . t .  i ^  . l . L , . a  < \

BS 1047:'1083 (except
. grading requiremenis in 4,8)

BS 3892: Pad-1 or Part-z

217-1

I


