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GENERAL TECHNICAL SPECIFICATIONS
I -O General

procedures sel fr>t-lh iu IIIC relevant sectior.s reac in conjunction General Conditions oi Conlryct. The same shall nol however apply
in Ihr. iletll*. AI'- measurements and eompllt«ljons; unless indicotc.d, shall bc caaied neti.rcsl to thc

length and Ereadlh...

I',eiglzl, 01'

sub-base, and

arcas
eubic conterus ....„...

-0.01 sq.

cubic

2.0

teeotcling dimer-sions oi work thc scqae•nec of Icngi.hi width 811d hcighl et- deplil cr thickncs* shall be followed.

Mengurernent Of lend for Materials :

When: t,e.tEl i* spec.iliecl ill tilir.erials, the Shull be tileasu:-vcl us

he over lhe *horlesl practicable alid Ihe taken and cf the Engi-".eer-in- ocharge in this rezard bc: Iakc.c Iir,al. ancl iur.]1JIIiug shall unils of 30 metres. exceeding
100 ructre.s bul Viol. pxt.•ertli-.lk KM. ill units s. exceeding I ISHI. ilt 5013 and weater 11122 hall
of Il•-e unit* shall be reckoned on and than hali of lhe units ignorcd. ibis regard, the of the Inaleriid •sl:hll Iiivided
Gito suitable 21'.cI for the dislanc.e Irmn Ihi.' the the cc•ntn.• of placing pertaining to block
be taken as; dista:re.
3. Surface Rcqulat•iw of Subgrade & Pavement Courses :

be williit! inelicaled in •rable. belcnv. The shall be cheCkecl wilh a 3 long IIIC
tnitldk: 01' ,rae.h traflie Ifi%e along line ptrzllei to the centre line Cit'the road. profile Shay. be. with
earn ber at 01 Jnetres.

PER.\1r1TED IOIÆRANCES OF SURFACEREGU FOR PAVEMENTCOI..:RSFS

Sr.

1

T.'pe of

Construclion

2

Earth Subgrade
Granular / lime /

Cement Stabilised

sub-base

WaLer Bound

wiLh nominal size metal

(20-50) mm

Semi-Dense Calpet

Longitudinal Profile with

3 metre straight edge

Maximum
penuissible

undulation
in msn

3

23

18

15

Maximum number of

undulation permitted
in any 300 m, length

exceedingin rnm
18

30

5 6

30

7

20

Cross Profile

Maximum
penniwible variation
from specified profile

cumber {emplHte - mm

8

IS

12

Notes :

@ @ rorrnachine laid surfaces. laid manually, due to unavoidable reason. tolerance upto 50 percent Ihrse
values in this eo]utnn tuay• be permitted. However, tbis relaxation does not apply to Ibe values of maximum for l.jngitud:.taa:
and cross profiles mentioned in columns 3 and 8 in lhe IHble,



6

2. Surface evenness requirements in respect of both the longitudinal and cross profiles should be simultaneously e6sfied,

3. Rectifieadon Where Ibe surfacc in•egulatity of subgrade and the various pavementcourses fall outside the specified
tolerances, the corfractor shall be liable to rectify these in the manner described below and to the satisfaetian of the Engineer,
in-charge 31 his own cost,

(i) Subgrade Where the surface is high, it shall 'x: (fits-uned dild suitably compacted. Where the same in Iow. the
deficiency shall be corrected by adding fresh material, degree of compaction and the type of material to bé used shall
conform to thc epccificd requirements.

(ii) Granular/Sub•base : Same as at (O above except that the degree of compaction and the type of material to be
used shall conform to the specified requirements.

(iii) Lime/Cement e&bilized goil eub-beee For L5me/Cement treeted materials where the surface is high* .the
same shall be suitably trimmed while taking care that the material below is not disturbed due to this operation. Howevar where
the surface is low, the same shall be cortected• as described herein below.

For cement treated material, When Ihe time elapsed between detection ot irregularity and the, time of mixing Of the
material, is less then 2 hours, the surface shall be to a depth of 50 mtm suppleme0Led with freshly mixed material as
necessary and recomposed Lo the relevant specification. When this time is more than 2 hours, the (ull depth ot the layer shall
bc removed from the pavement and replaced wiff fresh material. to specification. In either case, the area treated shall OOL be
less ffan 5 nietres long by 2 metres wide. 'Illig shall also apply to lime treated except that the time criterion shall be 3
hours instead of 2 hours.

(iv) Water Bound Macadam Base Where surface is high or low, the top 75mm shall be scarified, reshaped
with added material as necessary and recompacted. 'lhe area treated at a place shall not be less than 5 metres long and 2

m&es wide.
(v) Bituminous Constructions ; For bituminous other than wearing course, where the surface low,

Lhe deficiency shall be correcLed by adding fresh enaLerial and recompacLion to ypecificaüons, Where this surface is high, the
full depth of Ille layer shall be rernoved aud replaced with fresh material and cotnpacted IO specifications. For wearing courte,
where the surfaoe high or Iow, the full depth of the layer shall be removed and replacedwith fresh material and compacled Eo

specifications in all case* where Ihe removal and replacementof a bituminous layer is involved, the area teated shall not be less
than 5 metre long and not less than I lane wide.

4. Quality Cont-ot Testz During Construc60n

'Ille materials supplied and the works carried out by the Contractor shall conform to the enclosed relevant specifications.
For ensuring the requisite quality of construction» the. matetials and works shall be subjected Lo quality control test as described

hereinafter, by the Engineerain-charge.The tesång frequencies set forth are the desirable minimum and the Engineer.in.
charge *hall have the full authority to carry out test as frequently as he may deem necessary to satisfy that the materials at

work comply with the appropriate specifications. Test procedures. for the various quality control Lests are indicated in the
respective *ections of the specifications or for certain tests within this section, Where no specific testing procedure is
,.tnentioned, the lest shall be carried out as per prevalent accepted engineering. praclice to the direcåons of the Engineer-in-
charge-

5.

5.1

5.2

Tests on Earthwork for Embanlanent Construction :

Borrow Material

sand Content (IS 2720 Part 11')
Two test per 8000 Cubic Metres of soil.

Plasticity•rest (IS : 2720 Part-V)

Each to be tested. 'I'wo tests per 8000 Cubie Metres Of soil,

Density US : 2720 Part VID

Each soil type to be tested, Two tests per 8000 Cubic Mett@$ of soil,

Moisture Content Test as 2720 Part•ID

One test for every 250 Cubic Metres of soil.

Compaction Control :

Control shall be exercised bv taking at least one measurement oi density for each 1000 gouare metres ot compacted
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arca. or
e.loger ae required to yield the minimum number of test resolts far evaluating day's work on statistical basis. *lhe

determination of density shall bc in accordance with IS. : 2720 (Part XXVIII)- Test locations *ball be chosen only through

random sampling techniques- Cnntrcfl *hall ILOI be based on Ihe resulL Df arty one tcst but on Lhe value of a set of 5-10

over borrow material and the. mcthod of compactions is being exercised, if considerable variations are observed bclwccn
individual density resutt*, the minimum number ot tests in one set of measurement shali be increase to ID., Ille acceptance of

work shaEl be subject to the condition that Ibe mean dry density equals or exceedR the specified density and thc staad8,-d

deviation for any set of results is below 0.08 grn/cc- However for earthwork in shoulders and in top 500 mm portion of the

embankment. below the subgarde. at Icast onc density measurement *hall be taken for every 500 square meters of thc

compacccd area provided further that the number of Lhe lcsLs in each Ut measurelllclil shall be aL leasL 10- Ln other

respe&, the control shall be similar I-hat described ear!ier,

rs : 269

. IS : 2116

IS : 383

: 1786

6. Following materials shall conform to thc endian Standards shown against them ,

(1)

(2) Sand for ,

Sand for coacre&:•..
(4) Coarxe

Mild Steel-..-

. IS : 383

High yield strength deformed bars

Hot Rolbed.-...

Cold Twisted...

1139

Barrel thiclmcss pipes of different. class gttall be under

1

3

4

7

8

9

10

11

15

16

80

100

150

250

300

350

400

450

500

600

700

800

900

1000

1100

1200

25

25

25

25

30

32

32

35

25

25

25

25

30

32

32

35

40

40

45

.50

55

60

6b

75

75

75

75

80

80

100

too

! 1.5
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Annexure : 'IECHNICALREQUIREMEMS OF HUI' MIX
Compositi or plant : shall confinn general)y.tq IS Specifications No. IS 3066/ 1965 as mended from timc to time and
shall bc equipped with the following arrangements :
1

- Cold Feeder : cold aggregate *hall have minimum 'thtTe independent bing or t.•orrtparlmcnl, each provided with
mechanical preadetermined rate to the cold or 10 some intermediale conveyar or directly into the dryer- Ille shall

provide for the adjustment of total and proportional feed and shall be capable urbeing locked ill &iay selling,
2. Dryer dryer *hall be capable Ofcontinuously agitating lhe aggregates while to lhe AL the discharge

01 the dryer any Other suilåible location. bc provided (or ascertaining Lhe lemperature of titc healed aggregate,
3. Screening Unit and Gradation Control : dried aggrcgatc Shall be screened it'.to nol less than three size. Ellie plant shall include
means for accurately proportioning cach bin size of aggregate. either by l')r measuremenL,When the gi%tdation control
is by volume, thc unit shall iuclüdca fecdcr mounted under {be com]nrtment lin.s. [dacli big have an accuralely controlled, individual
gale to form an orifice for proportioning the material drawn from each respective comparlntenl, The orifice shall have positive

adjusttncnl provided *illt 'd lock Indicators Sha] be provided on each gate try Ahow ,openirtg g,vntimelers.
Mixer Unit : 'Ihe plant *halt include a mixerofan approved twin shall. pugmill l.ype capable ofproducing a uniform mix. If not enclosed,
mixer box shall be equipped Wilh a dust hood to prevent loss of lines-

5, Mineral Filler Supply : *hall be an independent arranmttnent Io feed mineral filler into Lhe pugmil- bopper
hin for mineral fl!ler shall provide for Ike adjustment to proportion the. feetl with aggrekitlle and bittnncn feeds and shall be capable of
being tockcd in any setting.
6. Bitumen Heating heating system for bitumen always Wilb cffOcli1.e ULId positive control of iemperatllte shall providcdl
maintain proper temperature and for allowing continuous circulation IR.•twcc.'11slorage lank proportioning units during thc entire
operating period. Suitable areangements shall be provided for recordi:sg at lhe and in Ihe circulating systetn,
i, Synchmnization For Synchronization ofAggregate, Bitumen axl filler feeds shall bc provided positive

interlocking control bctwccn thc nowOf aggregate from thc bins or compartment, of bj Lutnen the and flow DI tnincra: filler.

1 , Tae Mix Plant and accessories to be used for Ihe work sJ1u]I be ill with Ihe specifications vrescribcd vide Govt. of
17111i1, Mini$lry Circular No, RQ/RMP/IGI 0784 dt.L4-87 Thc plant shall be equipped all units antl aspcrlaltst
I-S. 31,166/ 1965, ed from time to Contractor will pktr.ts suitably within a period 01 Six month* from thc
date of issue of Eatest IS. Specification or Codes.

work laying aggregate mixed With bitumen Shall start on sile ofwork only hours in Lhe tili)l'üirtg and continue upto2.
1 7.fÄ) in winter anel tipto 18,30 hours in S\ltntner, No work bc done except the period mentioned above and also

on Sundays and National holidays viz- January, 15 1.lte /\UkUSI & 2nd October,
Qilantity of bituminous aggregate mix to be !aid Sha!! be reslriclecl to 250 tones per day 30/'t0 plant and may be moæ3,

less depending umn the rated capacity of the plant.

4. The work orlaying asphalt mix shall *tart latest within GO days from Ibe dale of issue Of order except. when work is for

days clue to breakdown of machinery and during such petiod thc coulructor [Jas nul shifted paver phil',t to any other paver work nnt
iud by Ijit: same and will be eo:noleted asver 1.51tje liltiit. Reasons fur delay slariing 01 work ailer GC days *batl result into

*tifficiex. cause for levying compensation for disproportionate progress. lhe Irorn 1 Io 15th October monsoon shall

be. pnntose of .disproporlinnatc progrcss and consequent cause for levy of eonu:engt.tion. The contractors shall

lite work ot laying pavement on oi• beforv last date Of the lioncd failing which he shall pay for every day Illat

the work with clause-2

(1) .514

G) Hkildél Aiell 3+-4

( Interactor shall invariably get the jah tnis: Inrltiljia for mix approved hy li.ngineer-in-charge before starting tbc
work,

conditions shall be applicable to the Sf.ft.ifieations 01 thc items included in this conlractor where work to be

ND asphalt work sly-all bc cxecuted in monsoon per condition 4. Etowcver in critical circuntsraneeg asphalt work may he
executed during monsoon with permission of Superinlendirag Engincer who may give permission aller ascertaining the proportion
mni*lure in existing surface & atmosphere (R & B.D. C„R, dated 24-104M & No. S.S.R.-IU2%'j04 daw:cl

SCHEDULE OF WORK TX) BE SHALL BE UNDER
Time limit :

Sr,No, Period Degeriplion of ilt.•mg to be executed

L Collection of 'Materials 011 *ite



z From Month 2 4 Month
Front Moti

9

2, U rPlant required

3. Laying of asphalting work carpet & Scal coat & Flushing of • sand
ovr.:r- *ill-facet side with filling wilh cat-lh required and directed.

ANNLXttJRE - B OFDRUMMX PLANIS
GENERAL:

churn plant should beofrcpuicdmakeund proven design , study in snucture and capable ofpll>ductingdesimd quabtyofmix as
per for laying road surfacand should followingessential ;

Cold feeder :1.

The cold aggregate rcecleramnzcmcnt shouldhaveminimum 3 bins ofgu flicient capwjtycapable tostoring diffetent Simi* olaggregates
and fines to ensuje supply ofagglegatematchingthe (ätpaGIy Olthe plant- Each bin should have independent
feeder syslcm dlivcn by a vasiab]espeed tnotor conbul gate toensure aceunteaggrvga(e Lo meet designmix formula It is pre-
requisie thatonly properly screenedand graded matelrials fed to the bins,

There should be gathering cunvcyor tomceive alid transportmaterialdischargedfro]" this bins wilh scperaLe dlåve arragetnenl.
There should be a suimbte arrangement like bame plate MI Ihe discharge. en(l_ orgatshering conveyourfhr ofany oversize meral
ahovc dhc pcmlissiblc limit, 'Ille conveyor should be filled "'ith suitable electronic weigh device for weighingquan tityofcold aggregate
being fed dryer dnm,

The plant shouldhave a mineral lilk.•run-anget-ncnt suitable devi«g Io wu.'urale.k,' proportion the flow of fillermaterial into dryer
.clrum appropriate stage.

2. Dryer Drum
It. s] dnun type wilh smooth rotation at•ragement '(ogive ruled output and Ofrvducingthemoisture: content ofthe
aggregate to desirable limit of2bto and achieving hot. (upto ICD'SCas per tequirvrncnt) with such design that noblue
smoke is emitted from the exhau have optional anagement for feeding recletuned should be atragement
LO bumer flame upto certain length in thedrum befc•ne bitumen is injected.

shouldbe filled with positive displaeemeht bitumenpump drived byvariablespced motor autonulictdlycontmlled fromwntrolcabin,
capablc 01 ft-tiding desired quantity ofbitumensynchmnised wilh aggregate feed system-Thermo mix fluid system or hot nil cin.•ulation
system should ill-built feature Io keep bitumen pump and suffcicntlyhol,to avoid clogging ofpipcs.

Burner :3.

burneru sed should be capable ofburning thc rue! .
:ffieicnüyand develop the required tempereture. It should be fitted with remote

syslMt1, detectOz-me and also electric. spark ignilinn system or some other suitable art-agement. Burneroperation Should
have Lhermostatic control Of within Lhe specified range.

Bitumen Heater :
It should c.ocsistoran insulated teak ofadequate wilh effective culd positive contröloftcmpcratum,forallowing continuous
ei:ulatinn ot 'biinrnen between bitumen Heater and proportioning unils, Suitable armgements should be provided for recording the
temperature. at til e tank and in circulating system.

Fuel System5.

Fuel Einks should beorsuffcirntcupatityanclfitted "'it-II suitable LYE*.V of fuel pump gr;ccivc the fuelfrotn slorugc tanksuppbr to Line bealrr•
and burner,

CycloneSystem :

Cyclonc unitis required c»ntroldustdischulwc•, the admissible standard rpoilu lion lewl,
Operatin conl-rtbl unit. ;

El mix putnL musL have cetib71jsed mrz1ß'DI SYStCtt1 with ogn»ralionfrom acontmlcal}iillocated adjacentto thedrum plan(. "Ihe
syste:ll shuold capable of following

O

iD

iv)

V)

8.

Automatic control ofspeed ofeach bin feeder gait? as control ancl regulate the flow nrvariousgrades ofmaterial
ensure and awuraLe propottion ofaggregates,

Preset and control the of ITow of aggregate and asphaltrcquircgl as per design mix.
Au tomalicdetection of plantoperatjon failure, display ofaggregate temperature; axpball, and mix temperature, aggregate now

Fully automatic aggregate blendeing, bitlttmn/aggr-c:ga te ratio controland burnere.ontrol system.
Control for 1bLV-sc:liing thcmoisturecontentofaggregatec%.gplay digitilllyt
Entire control systenr should be such Lhål. if(tcsircd, ifwou!d bc ope:ated tnanually
SLttgo Silo :

The plan tmay havc optional amangement to store hot mixmaterials for at equivalent to31M of ratecleapacity locater for anydelay in
loading LippersrTcznporu-y storage silo should have adequate autmoatic hydraulicunloadingarrangement operated eilherfrom the
control cabin manualbr necessary safety control-
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STANDARD TECHNICAL SPECIFICATIONS FOR ROAD WORKS
Clearing and grubbing mad lengh includinguprooting rank, vegetation Wass, Ahrubsj seplitiß and

treea ørth up in 300 mm removal or stutnpaof b•eea cut earlier and disposal of unserviceablematerial* Hy mechanical meansin area-of liÖt junøe (A) By Manual means in rea ot (B) By Manual means in area of thorny Jungle, (C) By
Mechanical means iti area of IWatJungle & (D) By Mechanical means in urea of thorny Jungle

CIÆARING AND GRUBBNG
• 201.1. Soope

work shall consist of cuttingv removing and disposing Oi all materials such as trees, bushes, shrubs, stumps, roots, grass, weeds, top
organic soil not exceeding 150 mm in thickness. rubbish etc.. which in the opinion of the Engineer arc unsuitable for incorporation it. thc
works, iroitl. the area of road land containing road embankment, drains, cros'drainage stmcturea and such other areas as may be
specified; on the drawings or by the Engineere It 8ball include necessary excavation, backfilling Ofpits resulling from uprooäng of trées and
stumps to required compaction, handling, salvaging, and disposal Di cleared materials. Clearing 'ind grubbing shall be performed in

of earthwork operations and in accordance with the of these specifications,

201.2. Preemvøtion of Property/Amenities
Roadside trees, shrubs, any other plants, pole lings, fentX$I signs, monument* buildings, pipelines» sewers and all highway

facilities within or adjacent 10 the highway which arc not C0 be disturbed shall be protccled from injury or damage. The Contractor *hall
provide and install at his own expense, suitable safeguatxis approved by the Engineer for this mrpose-
During clearing and grubbing, the Contractor shall tøke all adequate precaudons against soil erosion, water pollution, etc., and where
required, undertake additional works to that effect vide Clause 306. Before start of operations, the Contractor shall submit to theEngineer
for approval, his work plan including the procedure to be followed for disposal ofwastc materials, etc. and the schedules 'for carrying out
temporary and permanent erosion control ag stipulated in Clause".3.

Method', Toots and Equipments
Only such mclhods, and equipment as are approved by the Engineer and which will not affect the propeny to Le preserved shall be
adopted thc Work. It the arca hag thick vegeutionnoc.s/trees, a «awlec or pneumatic tyred doter of adequate capacitymay be used
for cleanncepurposes.ffe dozer shall have ripper attachments for removal of Iree stumps. All trees, stomps, etc., failing within excavation
and fill lines shall bc cut to such depth belowground level that in no case these fall within 500 mm of the subgrade, Also, all vegetation such
as roots, undergrowth, grass and other deleterious matter unsuitable for incorporation in the embankment/subgrade shall be
between fill lines to the gatisfaction of the-Engineer, On areas beyond these limits, frees and stumps required to be removed as directed by
the Engineer shall be cut down to I m below ground level so that these do not present an unsightly

branches of trees extending above the roadway shall be trimmed as directed by the Engineer.

Alt excavations below thc general ground level arising out ot the removal trees, stumps, etc., Shal] be filled with suit-abte material and
compacted thoroughly gs to make che Gut-face at these points conform to the surrounding area.

Ant-hills both above and below the ground, as are liable to collapse and obS&uct frcc subuil water flow shall be removed and their

workings, which may extend to several metres, shall be suitably t-eøted.

201.4. Disposal of Materials : Allmaterials arising from clearing and grubbing operations shall bc the property ofGovcrnmcntand shall
be dispoæd of by the Contractor as hereinafter providcd or directed by thc Engineer,

Trunks, 'branches and stumps ortree* shall be cleaned of limbs and roots and stacked, Also boulders, stones and other materials usable in
road construction shall be neat!}' 2? directed Ly tl%e Engineer. Stacking stumps» boulders. stones etc., shall be done at specified
grots with att lifts and upto a lead of m.

All products 01 clearing and grubbing urbich, in opinion of thc Engineer, cannot be u•ed or auctioned sbal] be cleared away from the
roadside in a manner as dircctcd by the Enginecr, Care shall be taken to see that unsuitable waste materials are disposed of in such a
Jt•annet- that is 00 likelihood ot these getting mixed up with the materials meant for embankment, subgrade and toad gonstruction.
201.5. Measurements for Pwment Clearing and grubbing for road drai0$ and cross-drainagc strudurcs shall be
measured on arca basis in terms hectares, Clearing and grubbing Ofborrow areas shah be deemed to be a part of works preparatory LO

embankment congtrucLion and shall be deemed IO have been included in the rates quoted for the embankment construction item and no
separate payment *hall be made for the same. Cutting of trees upto '30b mm in girth including removal 01 stumps and mots, and trimming
of branches of trees extending above the roadway shall be considtred incidental Io the clearing and grubbing opcnltions.

Cutting. including removal 0K stumps and roots of trees of girth above 300 mm and backfilling to required compaction shan•be measurcd
ili IO Sizes given below

i) Above 300 mm to 6CNlmm
Above 600 mm to 900 mm

iii)

iv)

Above 900 mm to 1800 mm
Above 1800 mm

For this purposcr thc girth *hali be measured height of I metre above ground or at the top of the stump if the height of the
stump is less than one metre from the ground.

201.6. Rates

206.6, 1 The Contract unit rales for the yarious iLcms orclearing and grubbing Shall be payment in full rori*rrying out the

Noto : MOST MORT & N specification NO. means Relevant specification in fourth edition ot Ministry of Rpad & Transport & Highways
Specification Booklet.
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required operations including (ull compensatm for all labour. materials, tools,equipment and incidentalsnecessary to complete the work.

These will also include removal Ofstumps of trees less than 300 mm in girth as well as stumps left over after cutting of trees curied out by

another agency; excavation and back-filling to required density, where necessary and hanüling, salvaging, pi5ng and disposing of the

cleared materials with all lifts and a lead of 100() m.

Contract unit rate for cutting (Encluding removal of and roots) of frees of girth aboveWJ mm include

excavation and backfilling to required compaction, handling, salvaging and disposing Of thc cleared materials with alt lifts and upto

a lead of 1000 m.

201.6.3. Where a Contract does not include separate items ofclearing and m.bbingt the same shatt be considered incidental to the earth

work items and the Contræt unit price* for the same shall considered a ine2uding clearing and grubbing operations-

Item No. 2(A) : Dismantling the existing structure including removing and stacking the dismantled materials as and where
directed, (A) R.C.C. work (B) Rubble / Brick mason-ary
1. This work shallconsistofremoving. ashere inaner bridges, pavements. kerbs and other structures like
guard-rails, fcnccs, utility poles, manholes, catch basins. inlets, etc. Which in plaec but interfere with the new construction or ale not

suitable to remain in placej and of salvaging and disposing of thc resulting material* and backfilling the resulting trenches and pits.

2 Existing culverts, bridges, pavements and other structures which are within the highway ae.d which are degigned go be removed
shall be upto the limits and extent specified in the drawings or as indicated by the Engineer-incharge.

3. Dismanl*ling and removal operations shall bc out with equipment and in such mannct to Icavc undisturbed, adjwent

pavement, $trueture and any other work to be lef in place.
4. All osmationsnecessary for the rernovalofany existing structure whichmight endanger new construction shall be completed prior
to the start of new work.

5. Ihestructqrcs shall bc dismantalcdearcfullyand thc reaultiogtnatcrialssorcmovedas not to eguse any damage tothe serviceable
material* to be the part of the structure to be reuincd and any other properties or structures nearby,

6. Unless otherwise specified, the superstructure portion of culverte/ bridges shali be entirely removed and other partsrcmovcd to

belov the ground level or as necessary depending the interference they cause to the new construction. Removal of overlying or

adjacent materials if requi.ied in connection Tith the dismantaling Of the structures, shall be incidental to this item,

Whcre existing culverts/ bridgcs are to bc extended Of otherwise incorporatcd in the new work, only such part of thc existing

structure be rcmovcd as arc necessary to provide a proper connection to the new work. The connecting edges shall be cut* chipped
and trimmed to thc r«tuired lines and grades withoüt weakening or damaging any part of the to be r&ined. Reinforcing bars
which arc to be left in place so as to project into new work as dowels or ties shall not be injured during removal of concrete.
g. Pipe culverts shall be carefully removed in such a manner to avoid damage to lhe pipes.

9. Stcct structures shall unless dienantted in such a manner asto avoid damage to members thereof.
If gpcx•ificd in the drawing or directed by the Engineer-in-charge that structure is to be removed in a condition suitable for re-erection, all

members shall be. match marked by the contractor with white lead paint before dismantling end pins. nuts. loose plateg. etc, shall be
similarly marked to indicate their proper location, all pins, pin holes and machined surlacx shall be paintedwith amixture of lead and

tallow and idl loose parts shall be wcurely wired Io adjaccd members or pwkcxl in boxes.

'fitnberstructuresshall be removed in such a manner as to avoid damage to such timber or lumber asis designated to be salvaged

by the

In removing kerbs, guttets and Other Struettitæs like guard railS, fences. manholes, catch basins. üilets, etc, where11.
portions of the existing consfruction are to be left in the finished work the same shall be removed to an existing joint or out and chipped to

a true line with a face perpendicular to Lhe surface of thc exisdng strata. Sufficient rcmovarshall bc made to provide for proper grades and
connections with the new work as by the Engineer-in-charge.
'12. All concrete pavements, base course in carriage way and shouldcrs etc. designed for removal shall bc broken to pieces
volume shall not exceed 0.02 cbbic metre and stockpiled at designated iodations if thc materials is to be used later or otherwise arranged
for disposal as directed,

Where directed bythe Engineer.in.chargeholes and depressionscausedbydismantlingoperaüonsshallbebackffledwithexcavated
or Other approved materials throughly compacted in line with surrounding area.

14- Allmaterials obtained bydismantlingshall beth• property ofGovemment, Unless otherwisespecified, materials having any salvage
value shall be placed in neat stacks of like material with the right of way gs directed by the Engineer-in-chargev for which Contractor will
remain responsible for its safe custody and preservation for 60 days art.eérecording measurements of the salvaged materials. Pipe culverts
(bat are removed shall be cleared and nearly piled on thc right-of-way at rnint designed by the Engineer.in„charge,

15. l'ipewlverts that are removed shall Oecteared and neatly piled on the rigbtofway at points designated by the Engineer-in-charge,
16. Structural steel removal fromold strucmre shall, unless otherwise specified ordirected, bestored in aneatandpresentable manner.
Structures or portions which are specified in the contract for shall be stored in separate piles.
17. Tmberorlumberfromold structure which is designated by the Engineer-in-chargc as matetialsto be shalt have all rails and bolts
removed therefrom and shall be stored in neat piles locations suitable for loading.
18, te products Of dismantling operations which in the opinion ot the Engineer-in-charge cannot be used or auctioned shall, be
disposed as directed, within 1 00 me-treat

o
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19, ne work of dismantling structmes shall be pid for in units indicated below by taking measuremelits before and after, us
applicable,

(ii)

Dismantling Stone/bric.k/c.oncrete {Plain and kei*orced) masonry
Diamantling ne±ible and cenient concrete pavement-/RCC pipes
Dismantling steel structure.
Dismantling limber structure
Dismantling pips, guard rails kerbs,gutters and fencing,

Utility polei

Cubic
Cubic Merc
Tonne
Cubic Metre
Lincm• Metre

20. contract unit' rates for the various itet-nG of dismantling -ahall by payment in lull for carrying out the required operations
including fult compensation far.all labour materials, &JOIS»equipment; safeguards and incidentals Io complete the. work, Thee
will also include excavation axxl backfilling where newswry and for handling, Salvaging, piling and disposing of the dismantled matelia]s
within all and upto a kad oi 100 metres,

Item No. 20 / 'Brick nuasonhry
Ihe relevant specifications of Item No. 2(A) shall be P3Lyæd except that specification •ehall be executed for Rubble masooary / Brick
masonry indeed Of R.CC.
Item No, 2(C) :Demotidon &dlsposa! Muneenricqable tnatetlals with lead & dft. (H) unreinforced•cement concrete.
I .0. Worlananehip
I The demolition Shan consist of demolition Ofone or inore parts ofthe building as specified or shown in the drawings, Demolition
implies Äking up or down or breaking up. This Shal] consist of demolishing vhÖIc or part. ofwork includingall relevant items
or shown in the drawings.

The demolition shall ilwåys be planned before hand shall be döne in reverse order to the one in which thc smlcture was
constructed, scheme shall be got approved form the Engineer-in-charge before starting thc work. 'Ihis however will not absolvethe
contractor from the responsibility ofproper and safe demolition.

1.3. Ncccgury 'Topping. shoring and underpinning shall be provided'forthesafetyofthe adjoining work or propcrty, which is tobe
left intact, before dismantling and demolishing iB taken up and diework Rhall be carried out in such a way that no darnage i8 cauæd to the
adjoining

Wherever reguiredÅemporaryenclosures o!partidonyshali also be provided. Neeessatypcecautions Bhall bc talent-Qkeep
dust nuisanrx: down as and' where necesgary,
1.5. .Dismantlingshallbe commenced in a systematic.manner-Æ] materials whieharelikelytn be damaged by dropphugfromabeight
or demolishing roof, masonry etc. shall be carefully dismantled first. The dismantlefiardcleg Rhall bc propeny stacked as.directed.

1.6. All materials obtained from demolition eha31 be thc property orGove-nxnentunles$otherwise specified and shall bee kept in safe

custody until handed over to the Engineer-in-charge.

.74 Any serviceable materials Obtained during or demolitk)n shall be separated out and stacked proFiy as directed
with all lead and lift. All unscrviecable materiuls, rubbish etc, Shall be stacked •as directed' by the Engineer-in-charge,
1.8. On completion of work, the Site shall he cleared orall debris rübbish and Cleaned as directed.
2.0. Mode ofmeasuæmen&.andpayment
2.1. Measurements of all work except hidden work shall be taken before demolition or dismantling and no allowance for increase in
bulk shall be 4110%ed.ne demolition of lime concrete shall be measured under this item, Specification for deduction for yo!db, openings

Shatt be on same basä$ as that employed for construction ofworkr

22, All work shall be measured in decirpal system as fixed In Its place subject to the following limits; Unless otherwise stated
hcrcinaftct (a} Dimensions shall be measured LO the nearest 0.01 nit,' shall be workedout to the nearest 0.01 sq. nit (e) Cubical
contents shall be worked out to (he nearest 0.01 cu.m.
2.3. The rate shall include cost of åll labour involved and üsed in demolishing dlsmantling including scaffolding. The rate
shall algo include thecharges for separating out and the serviceablematerials properly and disposing the unserviceablematerials
with all leadand lift, The rate also includes for tempor•ary'boring for the safety of the portion notrequired to be pulleddown 06of adjoining.
property arid providing tr.mrxyary endogures or portions where. considered nccessary.
2,4+ The rate shall be for a•unit of one cubie

ITEM 3-A ; Earthwork for embankment ingluding breaking clods, .dreisiug with all lead and lift • (excluding watering
and eaneoiidadon) (a) Fmm borrow pits within land

I. The land width on which the earth work is to be done shall be cleared of all tree having a girth of 30 cm and less. löose, sbynes,
vegctuion, bushes, stumps and all other objectionable materials, AD the materials cleared will be the property of Government. Useful
material shall be arranged in convenient Stacks along thc road boundary or as directed at plaoes within 50 metres lead, and handed over
to thé department in convenient seeåon-UnsuiÜ)bIe material shall be burnt or otheryise disposcd olf by the oontrøctor at his Own cost
without causing any nuisance, inconvenience or damage to the works property or g:oplc'in the neighborhood. 'In cases, the materials
shan be disposed off in a neat manner-
2. After clearing thesite, the alignment oftheroad shall to line, curves, slopes, gradcsnnd sections as shown
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on the plan or directed by the Enginær-in-charge„ The contraclor shall provide all labours and materials such as hrne, strings, pegs, naitg,

bamboos, stone, niorl.ar, concrelc.i, clc, required for setting out, establishing. Berteh Mark8 giving profiles. The (Xlntractor shatl be
responsible for maintaining.the B, tMs- profiles alignment* and other marks as long as they are required for thc work in the opinion Of the

Engineer-itvcharge. If the contractor dehulls in this respect they may be restored by the department at the Ihe contractor.

34 Whcn Nn to bc horizontal atlcagt 03metre wide shall be cut inlo Lhc
existing slope for ensuring adequate bond with the fresh embankment of the embankment- 'The dumping of material from &ucks for
wideniag operations *hall be avoided except in difficultciltumstances when the extra width is too narrow to the movement of any
other type of hauling equipment.

4, 'Ille soil t. be used for embankment shall be free from trees* slumps, roots, rubbish or any obmionable
material considered suitable by thc Engineer-in-chargc shall bc used for the construction and that considezed unsuilable other
disposed off as directed by him, enve6e1eciion ot lhe to be used in the construction of embankment Sha]] be madc arter soil
surveys and investigations carried by embankment Shall consist Of earth available from road Side borrow pits

on either side with all lead all lifts.
5. Location, shape and, size of borrowpits shall be as indicated by the Engineer-in-charge, 'Pits shall not be dug continuously,
Ridges of riot less than 8 metres width should be left at interval i10t exceeding 300 metres:Small drain shall be cul through the. ridges of

facilitatc drainage. outcr cdgc of borTow pits shall be 50 regu]atecle that the botorn does not cut an line baving a slope of

vertical to 4 horimn1Rl projected from thc edge of final section of thc bank; the maximum depth in any ea*e being limited to 1.5
metres. Also no pits shall be dug within 5 of the toe ot the final scetion of the road embankment,

5.1 No borrow pits shall be allowed at the following Siles along the road.
(i} up to JO on either Side Of C.D.
(iD up Io 15 metres on either side of cart track crossing for which approaches are. to be constructed.

If there. is top layer orblack cotton or soils, {he same shall be removed and disposed off elsewhere and usable
material found at lower level will only bc used in the embankment,

embankment shalt be. constructedin uniform layers nnt cxceedir;g 250 Trim in loose. thickness. soil *ball be spread6.
uniforrnly over the entire width of the embankmenti otherwise directed by the Eogineer-in-charge. The consolidation including
watering and rolling of earth work shall be caLTied out by the Department. The operaßotnn laying IIIC suck.•esive layer of earth shall
have Io be suitably. All clods of hard lumps if earth shall be broken to bave maximum size of 15 when being placed in the

embankment and a maximum of Size 5 when being in the top 45 em of the embankment, The work next layer shall be
allowed only after the fir*t layer below it has been thoroughly compacted;

embankment is to be plued on slopipg groundv the surlaee of the ground shall be benched in the steps of trenches

or broken up in such a manner that the ncw material shall have porrect bond with the existing surface. Where the embankment is 10 be
placed over an existing road surface, the surraceshall be scarifiedIo minimum depth of a 5 cm so as to ptavide ampte bond
old and new material. However when thc embankment to bc placed over an old concrete pavement and lies within I of

subgrade level the pavement shall be broken up in pieces not to exceed 0.1 and m•uybe left under the new embankment, If
existing road surface. is of granulate or bituminous type and lies within 1 IJIL octhc new subgrade level. the same shall be c.arified to a
depth of minimum 50 mm. so as to provide ample bond between old and the new material.

To avoid interference with the construction of abutment. wing walls or return walls 01 culverts/bfidge structures, the8.
contractor shall, at point to be determined by thc suspend work on embankments forming approaches to such
structures, until such time Ihe construction of the latter is stilfieicntlyadvanced to permit the completion of approaches without the

Fiskof interference or damage to the work- Unless directed 0Lherwise, Lhe filling ground catlverts,.bridges and other structures
up to a distance of twice the height of the embankment, The fill material shall not bc placed against any abutment or wing wall unless
permission has been givcn.for 1.4 days. thc embankment shall be brought up simultaneouslyili equal layers on each side of the

structure to avoid digplaeement and unequal presyure, Ille sequence of work 'ia this regard shall bc got approved from thc Engineer-ine
charge. Where the provision of' any filter medium is specified behind abutment, the same shall be laid in layers simultaneously with
the laying of fill material material used for thc filter shall conform to lhe requirernents Ior filter medium and will be paid extra in

the relevant item.

94 nc embankment shall be finished in conformity with the alignment, levels* cros sections and dimension shown on lhe plans or
as directed by Engineer-in-cllarge. Whi.a-e the alignment of (he road is in a curve. the top of the embankment Shati bc formed with the

super elevation ond the increased width shown" on the drovings or as tbc Enginccr-in-charge may direct, Finishing operalions shall
include the work Of shaping and dressing Ibe shoulders, road bed and the side slopes to conform {be cross section.

nteearthwork measurements shall be paid on cross secGonal measurements and eotnput}ngthc volumes of carth work in cubic
metro* by method, ente contnctorshall sign day to day leveling work and also original cross æctioti, longitudin&l section etc,
in token ofhis acceptance. 'Ille working both longitudinal and cross ofthe ground shall be taken by the Engineer,ill-charge before
the aciual •vork is started,Thc contractor or Ibis representative shall attend day Co day levelingmyk and sign with date the field
book daily, iL token of his acceptance. If there is any ecmcnt thc contractor shall inform of itin writing to the omcerconcerned with
specifie referet.ce, to the sections before starting further workr Once thc work is started, no cognizance of any complaint be thken
Mcrclynot sigainzof level book shall not be deemed disagreement. The Executive Engineer shall also verify levelling work to the extent
Of 5% before commtncement of eai-lhwork and on finaiisationuThe contractor Shal] maintain the embankmegt by filling in ruts, rain cuts;
depression due to sb.{nkage etc, to proper formation and grade titl this item is finally measured and accepted by thc Deparuncnl. The
measurements shall be taken on compacted earth work. If the compaction as stipulated in para abovc is not done by the dcpartmcnt ir.that

o
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case shrinkage from such earth work quantity shall be deducted as per norms i.e. 10 percent after monsoon and 15% before monsoon,
However the contractor shall have to bear loss of quahtily due to all seltlcrncnts as wetl as other types of deformations etc. if any, that tnighl
httvc place at Lhe time of taking thc final measurement* of this item.
IL. The rate of earthwork includes, cleating jungles, dogbelling,ßxing crecüng necesary pillars for stones for bench tuarks
for levelling purpose, excavating earth from borrow. aretsy brcaking clod*l conveying and spreading earth ip layers with all lead and lift,
finishing Ihe entire embanlanent and incidenl%lsnecessary to complete the work to the specifications. The cutting stuff of cutting in

ordinary soil, softmurrum, soft rock, hard rntrrrum and bald rock shall be utilised in embankment construction under this item within the
lead specificd in particular item- No payment Sha-II be made under Ihis ivcm the cutting stuff used in the embankment but labour
cutting will be paid as per specifications in thc particular item, and only balance quantity of earthwork brought from borrow areas 'Rill be

paid in this item,

Measurment shall be taken & Paid in Cu.m.

ITEM 3B Earthwork for embankment ror side shoulders including breaking clods, dressing with all lead and (excluding
wuterixg and consolidation) (b) From borrowpits within__• lead.

Para to 3 of relevant item apply.

4, The soil to be used for embankment shall be free from trees. stumpsxoots,rubbish or any other objectionable
material considered suiLabIe by Lhe Engineer-in-charge shall be used for the construction and that considered•unsuitablé other
disposed off as directed by him.The selection of the materials to be used in the construction 01 embankment shall be made after soil
surveys and investigations carried out by the Department.frse embankment shall consist of earth available from road-side borrow pits

on either side with a]! lead and all lift* and Within land width in the manner specified iti para bc110W.Thc road,il any required for the

purpose of haulage of earth by men;animals or vehicles will be conslrucled not existing)and maintained by the contractor at bis own
cost.

Departuuent ill extend all necessary co-operation in helping contractor to get borrow area from nearby Government Or5.
Panchayat available-However,department is not responsible if not such area is made available to the contractor and in the

case,contractor will have to make his own arrangement to get borrow area for borrowing earth of the quantity even by making
temporary arrangement with the private land owners,

*ball be constructed in uniform layers not exceeding 250 mm in loose thicknessffhe soil shall be spread
uniformly over the entire width of the embankment.unless otherwise directed by the Engineer-in-chargeAlclods of hard-lumps of

earth Shull be broken Lo have maximum size or15 cill.whcn bciug placed in lite embi*ükjrtent and a tnaxirnul'l of yize 5 cm when being
placed in thc 'top cm of thc embankment, Thu work 01 next layer shall be allowed only after thc first layer below• iL has becn
thoroughly compacted.

7. Where an embankment is to be plaeed on sloping groutidtthe surface of the groünd shall be benched in the steps of trenches or
broken up in such a manner that the new material shall have perfect bond with the existing surface,Where the embankment is to be

placed over an existing road surface Shail be u•arified to minimum depth of a S cm so as to provide ample bond between the
old and new materialHoweverwhen the embankment is to be placed over an old concretc pavement and. lies within metre of new
subgrade level the pavement shall be broken up in pieces not to cxcecd 0.1 m and may bc left under the ncw cmbankmcnt, If the
existing road surface is of granular or bituminous type and lies within of the new subgrade level, the same *ball be scarified 1.0

depth ofminimum 50tntn.so as to provide ample bond between the old and the new materiål.
8. To avoid interference with the construction of abutment,wing walls of culvertg/bridge structures, the contractor shall, at

point to be determined by the Engineer-in-charge,suspcnd On cmbankment* approaches to $0Ch such
time as the construction Of thc latter is sufficiently advanced to permit lhe completion Of.approacbes without the risk of interference
or damage to the bridge work-Unless directed otherwise, the filling ground culverts,bridge and other structures up to a distance of
twice the height orIbe embankment from the back of the embankment shall be carried out independent of the work on the.main

embankment-The fill material shall not be placed against any abutment or wing wall unless permission has been given by the
Engineer-in-charge but in any case not until the concrete or masonry has been in position for 14 days,the embankment shall be
brought up simultaneously in equal layers on each Bide of the structure to avoid displacement and unequal pressure. The of

work in this regard shall be got approved from the Engineer-in-charge, 8M1ere the provision of any filter medium is specified bdllnd
the abutment, the same shall be laid in layers with the laying of fill material. eme material used for the filter shall conform to the
requirements for filler medium and wilt be paid extra in thc relevant item.
9. The embankment shall be finished in eonf6rmity with the sections and dimension shown on•the plans or
as ditected by Engineer-in•eharge.Where the alignment of the road is in a curve,the top of Lhe embankment shall be {ormed with Ihe

eecvalion aud Lhe increased width shown tin; drawings or as the Engineer-in-charge may operations shall
include work Of shaping and dressing the shouldcrsit•oad 'bed and the *ide slops to conform the cross section.

10, The earthwork shall be paid on cross sectional measurements and computing the volumesof earth work in cübic
metres by average area method-The contractor shall sign day to day lcveling work aud also original cross sections,longitüdinal scction
etc,in token of his acceptance.The working sections both longitudinal and of the ground shalt be taken by the Engineer-in-charge

before Lhe actual work has starLed,The contractor or his authoriS.cd shall attend to day Icvcling work and sign with

date the field book daily,in token of his acceptance.lf there is any disagreement,the contractor shall inforrn of it in writing to the officer

concerned With specifie IO the before starting further work-Once the work is started. no cognizance of any complaint

will be taken be'lerély not signing of level book shall not be deemed as disagreemeutffheExecutive Engineer shall also verify leveling

Fill in the blank whichever is applicable trom•O.5 Km ! T Km 2 Km / a Kma whilo makjngthe D T.P.
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work to the edent of 5% before commencement of earth work and on finalisation,Thc cvnlracwr shall maintain the embankment by

filling in ruts,rain cuts.dcprcssion 10 shrinkgge etc-to propér formation. and grade till this iem is finally measured by
the Department- The measurements shau be taken on compacted earth work. Deduction of 15% for shrinkage shall be made frogl gross
measured quantity if measured before first monsoon and if rncasured after onc or more have been passed over the earth

embankment. Ilowevcr thc contractor shall has*e to bear ot deformations etc, if any due to all settlements as well as Qthcr type 01

deformaliøns if any. that. might have takca place at the time of taking final measurement of the item,

If usable approved material is available within the land width of road, the 'tune Shal] be permitted for use in the road11.
embanlanent subject to the following conditions
(i)

(v)

The borrow pits will be so excavated as to from a road side longitudinal gutter to drain the water, interrupted by such guüer-

widuh ulte drain shall restricted 1„5$ttlsr UOly, depth will be restricted Lo such grede as {o drain the water
Efficiently. All balance quantity of earth shall be brought from distant borrow areas only.

It Lhere is top oi black or other objectionablc boils, thc Shai] bc rcarloved anddislnsed offelsewhere and usable
material found at the lower level will only be ueed in the earthen embankmentt if the contractor chooee to utilize this material,

Thc drain should bc aligned along thc boundary of thc land width of thc road, Not pit, other than this drain. shall be dug within
5 meters of thc toe 10 tbc final section of the road embankment;

No borrow pits shall be allowed in the length which earth obtained fro cutting from cutting is $tgseificd 10 bc used in

embankment,

The rate of earthwork includes, clearing jungles, dogbelling, fixing profiles, erecting necessary pillars for stones for bench

marks for leveling purpose, excavating carth from borrow areas, breaking clods, conveying and spreading earth in layers With All lead
and lift, finishing the entire embankment and incidentals necessary to complete thc work to the specifications. The cutting stuff of
cutting in ordinary *Oil, soft murtutn. soft rock, hard murturn and hard rock *hall be utilised in cmbankmcnt construction under this

item within the lead specified in the particular item. No payment shall be made under this item rorthe cutting stuff used in

embankment but labour for cuttingwill be paid as per specifications in the particular item. and only balance quantity of earthwork
brought from borrow will bc paid in Ihis ilern.

I a. Measurenlenl shall hr. taken & Paid in Cu.m,

EarthWork In cutting in all sorts ot Soil and Soft Murrum includiKg aneputting the stuff spoil bank
rnninminingminimum distance five meter lop edge of eutting and top Of bank. (a) *tyn 200
metres from ends of the eutflng with all required Lead and Lift. (B) for spou bank.

The land width requ ired for the roadway, gutter Ride. Riopcs t*tc.h water guttcrs shall bc cleared of all b-eeg having a girth of1.

30 uns. and léss, loose, vegetation, bushes, stumps and all other objectionable materials, 'Ihe roots•of trees and stumps Shan be
rcmovcd bo a depth of 30 cms below thc grade formaöon and slopes and excavation filled up with excavated materials and compactcd. All
thc material', cleared will be the "property of Government. Useful materials shall be ananged in convenient stacks along the road bounda-y

or as dir:eted at within 50 mts- lead. and handed over to the department in convenient sections, Unsuitable material shall be burnt

or dispoeed aff by the contractor at his own east without eausifiR any nuisaneet inconvenienci' or damage to lhe work. prop-'rty
or people in the neighborhood. If the materials are to be disbosed off outside the road landtnecessary permission from the private land

owners shall bc Iakcn by the contractor and royalty etc. II any paid by him without claiming compensations. in aucases, the materials shall
be disposed off in a neatmanner.
2. After clearing thc. gitc, the alignment,of the road shall bc properly out to lines, curves slopes, grades and secåonsas shown
on the plans or directed by the Engineer-in-charge. contractor shall providc all labour and materia}g such as lime, strings. pegs, nails.
bamboos stones mortar, concrete, eu.•, required for setting out alignmcot establishing bench marls and giving profiles. The matmctor
shall be rBpansibIe for maintaining the B. MS, profiles alignments and 0thct8takcsand marks 88 long as they are required for the work in

the opinion of the Engineer. If the contractor defaults in this respecteven after the direOion by the. near within the time, they

may be restored by the Engineer at the levels If there is any disagreement the contractor shall infom of it in writing to the officer
concerncd with thc rclcrcncc to thc sections before starting further york. Once the work has started, no cognizance of any
complaint Shall be taken. Merely not Signing Of the book be as disagnemcnt,
9, Profiles of the section including the road side gutters to be excavated shall be laid suitable intcnea13 of 10m, to 50 m. or
interval* as directed by Engineer to conform to the curved or straight alignment, sections, grades and side slopes- me line out sh?ll be
clearly matkcd and profiles of embankments where kozcavatedmaterials are LO be used •shall be sek up with the toe line marked on each side.

road wayæction shall first bc cxcavatcd with vertical side foreach lift and the sides that lift shan be excavated in steps, 'Ihese
steps shall be smoothened Io the required slope when the acavation reaches the road formation. The contractor shall on no account

cxcavatc beyond the slopes or below the specified grade unless so directed by the Engineer in writing. If excavation is done below the
specified level or outsidc thc scction, 11 sllall not bc paid for and Ihe contractor shall be required to fill up at his own cost such extra
excavation in Ibe road portion, with approved matcria15 of thc embankmcnt gradc in laycrs, watered and fully compacted to attain

maximum density laid down for Lhe embankment in its relevant Engineer may require measuremenl ridges and dead
man to be left at specified intervals or places and kept intact till ordered to be removed for the purm-)se of cheek measurements- 'Ihe

excavation shall be finished neatly, smoothly, and evenly to (he correcu linest curve*l grades, loose shall be scarified. watered and
compaetcd Io thc samc dcnsi$ the embankment. Thc section, side slopes and catch water gutter shall be maintained by the contractor
at his own cost in such a way Ibac thcformation and gutters be drained by providing for necessary divergiong etc, and notdamaged due
to obstruction of any drainage. Necessary passages shall be for leading away seepage, springs, •surface now or rainwater safely
without daJnaging the work If any damage occurs due •tefauli of the in this respect, he *ball make good the damage at his

o
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own cost. If it is necessary in thc cxwuliutl or Ibe work to interrupt existing surhce drainage, irrigation sewers or under
drainages temporary shall be providéd till such Eme is necessary. Thc contractor at his own cod shallmake the existiug
works or.work in hand caused as a resuh of his ope-ations or negligence shall bc made good by the •contractor gt•his OOEt. Roed bide

gutlen Rhall be excavated tn the specified ections and shall bemasurcd along with thc main cutüng in cubiC mctcrs.
If slides occur ib the gutting they *ball be removed as ordered by the Engineer. If finishedslopes slide into the roadways before the4.

final acrnntane.e. nf tile work, such s]jdes shall be removed by Lhe contractor and shall be paid for at the contract rate for fre clas
excavation involved provided the slides are not due to any negligence ot thc c.»nlractor,The classification 01 Lhc material in slides \hall
conform to its conditione thc •or and paymentmade aecording]y regardles of it* prior condition. Care shall bé taken to

Ihal. is arranged in a safe way so that there will•be no risk to the workmenby slides, filling materials. boulders and collapsing
sides etc-

If [here is [fic nearby or it there arc town and villages in thc neighborhood, barricades and or traffic signal* shall bc provided day5,
and night. thr the. duration of the work in such a way as to prevent accidents- Warning signals Khan be displayed at 7mt. from the danger
point on both sides giving sufficient warning. if necessary, signalers' shafl be stationed a!eych end k0 regulate traffic where it is heavy.
Measures shall be Oken to æe that the excavation docs not ifcct or damage adjoining structures or property, If there is damage to

property» injury to workérz, of the public, animals etc., due Io the negligence ofthe contractor, he will be responsible and
liable Io all the consequences including compensation,

Ali lhe excavated maLcriaI* shall be property of Governmenc. When the useful excavated material is to-be used embankment6.
within a lead of 200 metre and all lift, it shall be directly deposited at the required ]ocåtion in specified layeri- 'No hagding or conveyance.
chuges shåLI be paid if thematerial is temporarilydcposited elscwhere and subsequently conveyed LO site of deposition. "Ihe sequence of
opcrat.ions at coivcnient plwes, without interfering witb Ihe drainage in any way. JI no Government land is available but thc Qt.cavatcd
useful stuff is bc 8taeked temporarily before use under the same agreement, the contractor shall make his own arrangement* for lhe
Stacking ot this material not required for use on •embankrneni or rö,qterialy may be used on his own to uniformly widen
eqnbankment LO naucnslopes and to [ill Iow places in the road land, if so pcrtniuett 'by thc Enginecr. Material not required Ior any use
Whatsoever may be disposed off by the contractor at his own cost in amanner approved by the Engineer, excavated material shall not
be deposited within 3 m. from the top edge of slope or toe of lhe bank The lead shall be measured fr6m the junction point of cutting and
embankment up to 200. mt on either.side-
7, if the contmctor does not wish to utilise the q„antity. of cutting within the specified lead for any. reason, then he may do the
embanlanent work with the earth from other. sOurces borrow pits in Ihe length ot•lhe road wher cutting stuff is to be utilised) but
in that case Lhe full or part quaulity on acccptablc quality for which payment is made:or 10 be made wm •be dedu«ed from the nel
quantity of the ear-lb work ia embankment arrived within lhe chainage measured as above.
8. Contract rate Shal] be a unit of one cubic metre for the *tart mentioned in the wording of the item•of excavation acceptably
completedi limited to the dimensions showu on the plans or as by the' Engineer. Excavation shall be méasured in its original

r»siLi011B by buking cross sce.lions before the work stat-is and arter it is e-nürcly completcd. quality shul] bc worked by thc average cnd
area thc classifieaiion of the stratachangcs, thc contractor shall bring this to n;tice ot thc Engineer, who will then verify and
if ncocs.sary take for the Chaagc.d strata for purpose of mcasurcment-.
(b) In Spoil Bank :Spedficat.Eon be as per Item 2 (a) except that the excavated stuff shall be deposited in spoil Bank instead of using
same in road embankment.

Earth work for embanJanent including breaking clods, dressing with all lead and lift and including watering,Item No, 5
rollingntid eotp.olidatinn of 81.1b.grade in layera O.M.Cto requireddty including fillhrgtiæ dqjeegions
which occur during the process using Power/ Vibrato" roller (A) to (E) land width / Km. / Km. /
2.0 Km. 3.0* Km. From bortvmr avea wid'lin lead.

305, • EMBANKMENTCONSTRUCTION
General '

Description: nueseSpecifications shall applyto theconstruction of embankments includingsub grades, earthen shouldersandmiscellaneous
backfill* with approved gnatcriale ohifiincd from roadway and {hin cxavaiion, borrow pits or othcr sources. All embankments, sub
grades, eatthcn shouldcrs and miscellaneous bacfills shall bc accordancc with Lhc requircmcnts OL Lhese spedicatiøns
and in conformity with the lines, gtåde*, and crossasecüons*houm Ihe drawings or as directed by Ihe Engineer,

305, 1 Materials and Geaeral Requirements.
305.2,1 Phyzical tequiremcnts
305.2. I Tite materials used in embankments, sub grad.cg, carlhcn eboulderg and •miscellancousbw*kG118 shall be 80iI, murrum, gmvel,
a mixture ot these or any other materip3 approvcd by the Engineer. Such materials Shall bc tree of logs. stumps, roots, rubbish or any other
ingredient likely to deteriorate the subiltty of the embankment sub grade.

The rollow5ng tY12S ofmateriö shall he considered linstiilvble for embankment
Material* marshes and bogy

(b) Peat, log, stump and perishable Inatetial; and soii that classifies as or pt in accordancewith 181498;
(c) Materials susceptible to spontaneous combusüpn;
(d) Materials in a frozen condition;

Strike out which one are not a licabie.
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(e) Clay having liquid limit exceeding 70 and plasticity index exceeding 45; and
(O

•

Materialswith saltb resulting in leaching in the embankment-
Ihpansä•.e day exhibiting marked swell and shrinkage. properties (Ofree swelling index" exceeding SO percent when tested as

per IS:2720-Part 40) shall not be used as a fill material. Where an expansive Clay with acceptable "free swelling index" value is used as a fill
material, sub grade and Inp 500mm portjon of the embankment just below sub grade shaftbe non-expansive in nature.

Any fill material v,åth a saluble sulphate content exceeding 1.9 grams of sulphate (expressed as 503) per liter when tested in accordance
with BS:L377 Test IOrbut using a walct-eoö ratio *hall not be deposited within 5(k) mm or other disnnce described in the Contract,
concrete. cement bound materials or other cemenmtions maberials fon-nEng part of the Permanent Works.

Materials with a total sulphate content (expressed as SA)3) exceeding 0.5 cent by mass, When testedin acordanoc With BS: 1377 Test
9 shall not be within 500mm or other distances described in the contract, ofmenllic itemsforming part of the Permanent Works.
305.2.1.4 The size of the coarse material in the mixture of earth shall ordinarily notexceed75mrn when being placed in the embankment
and 50 when• placed in the sub grade- However, Ihe Engineer may at his dirxretiun perrnit the use of tnaterial coarser than this also

be satisfied that the samewill not prescnt any diffiaflty as regards the placement of fill material and its comcnctioh to the téquirements
of these specifications. Tie maximum particle size shall not be more than two-thirds of the compacted layer ülickness.

305.2.1.5 Ordinarily, only thematerials satisfying the density t•equirementsgiven in Table300-1 shall be employed for ffe construction
ofthe embankmentAnd thc gub grade,

TABLE 300-1. DENSITYRE UIREMEN'IS OF EMBANKMENTAND SVBGR'IDE MATERIALS,
S.Nn.. • .Type Work

1.

2,

3.

Notes :

Embankments upto 3 metres height, not
subjected to extensive flooding.

Embankments exceeding 3 metres height

or cmbanktneuts any height subject to

long pcriods of inundation.

Subgrade and earthen shoulders/

Verges/backfill

tWå.kih1Qin dry
: ; .

•

per
than 15.2

kN/cu.m,
Not ICSS than 16.0
kN/cu,m.a

Not less than 17.5
ICN/cu,m.

(I) This Table is not applicablc for lightweight fill materials e.g. cinder, etc.
(2) Flite Engineer may relax these requirementsat his discretion taking into account and
other relevant factors.
(3) Themateriale to be used in sub grade should also satisfy design CBR at•thé dry unit weightApplicable asper Table•300-2v

305.292 Genend :

30502.2, I materialsfor embankmentshall be obtainedfrom approved sources with preference given to materials becoming available
from neatOy roadway eicayation or any other excavation under thc sahe Contract,
rtlle work shall be planned and executed that the best agailable materials are saved for the sub grade and the embankment portion just

below the elb grade

3052.22 Borrowmaterials: Whet*thematerials are to be obtained from designated borrow areas. the location, site and shape 61these
areas shall be as indicated by the Engineer and the same shall not be opcncd wilhouL Itis written permissions Where specific borrow areas
are not design&d by the Employer/thc Engincer, arraagcmcnl, (or locating thc source of supply of materials for embankment and sub
grade as well as compliantx environmental requirements in respect ot excavation and borrow areas as stipulated, from lime to time by
the Ministry of Environmept and Forests, Government of India and the local bodies, as applicablc, shall bc the sole responsibilIVof the
Contractor.
Borow pits along the road shall be discouraged.'Ifpermjtæd by the Engineer, these shall not be dug continuously. Ridgeso[ notless than
b m width should be left at intervals nol exceeding 300m.SmatI drains shall be eut through the ridges to facililale drainage,
No excavated acceptable material other than surplus ID requirements ofthe Contract shall he removed from the site. Should thecontrector
be permitted to remove acceptable material from thc sitc to suit his operational procedure, then he shall make good uny consequent deficit
Of material arising therefore,

lhe Contractor Bhall ensure that he does not advenely affect the subility of or fills by themethods o:stockpiling materials, use
ofplants or sitting of temporary buitdings or structures

Contractor *hatl obt>in representative samples from each Of the identified borrow areas and have these tested at the site laboratory
following a testing progmmme approved by the Engineer. It shall be ensured that the sub gradematerial when to the density
rcquircmcnts in Table300-2 shatl yield the design CBR value ofthe gub grade,

TABLE 300-2. COMPACNON REQUIREMEMIS FOR EMBANKMD*TAND SUBGRADE.

o

o

1, Sub grade and earthen shoulders Not Ies than 97



2.
3

Embankment
Expansive Clays
a) Sub grade and 500mm.portion

Just below the sub grade.
b) Remaining portion embankment

18

Not less than 95

Not allowed,

NOI less thau 90

The Contractcr shall at least 7 workingdays before commencement of compætion.subm'tthe following to thc Engine(T for approval
(i) The values of maximum dry density and optimum content obtained in accordalice with O as the case

may be, appropriatc for each of the fill materials he intends to use.
(ii) Agraph•of density plotted against moisture content from which each of the values'in above ormutrnum dry deosity and

optirntun mois!ure confent were determined,

Gii) The Dry density•moisulte content„CBR relationships-far light, intermediate and hmvy comp active dorts (light corresponding
to IS:2720 Tart 7) ,heayy tD 8)

And intermediate in-bctwan the two) for •each of the materials he intends to use in the Sub grade,
Once the above informaåon has been approved by fre Engineer, it ahan form the basie f9f compaction.
305.3 Congwucüon Operatione ;

305.3.1. Setting Out The embankment/sub grade shall bc builtsuficiently wider than the design dimension so (hat jurptusmateriaj
may be trimmed, ensuring that the remaining material is to bc density and the position specified and confor11E to speeificd side
slopes.

30543.2 Dewatering : If the foundation of the embankmeht is in an area with stagnant wqtcr, and in the opinion of the En#eer is
feasible tn remove it. the ea.mp. ahau bc by bailing out or pupwing, as directed by the Engineer and the of the embankment
foundation shall be kept dry, Care shall be ta.kento discharge the dnined water so agnot to cauc damage to •theworks, crops or any other
property, Due to any negligence on the part of'the Contractor, it any such damaüc is caused, it shall be the sole responsibility 01 Lhe
Contractor to repair./ceetore it to original condition or compeneate the damage at hig own cost,

If thy cmbmkment is to be constructed under water, Clause .305.4,6 shall

3053.3 eripping and Storing Lopsoil In localities where most of the availabbe embankment materials are not conducive to
growth, or 'Rhen so directed by thc Engincct3 the iopyjil from all areas of cutting and from all areas to be covercd by embankment
foundaåon shall be gGpped to specified depths'not exceeding 150 mrn and stored in stockpiles of height not 2 m for covering
embankrnent slopes, cut slopes and other disturbed areas where is desired'.
305+3.4 Compacting gotind supporång embankment/Subgrade:
Where the originalground shall bc tcvelcd to facilitatep)acement of first layer of embankment, scarificd, with water and
then by rolling so as to achieve minimum dry density a-s given in Table300-2.
in where the differencebetween the sub grade level {Topof the grade on which pavcmcnt rests) and ground level tiari 0.5
mang the ground not have 9? per (*llt relative compaction with respect to•the dry density ag given in Table300-2rthe ground ghall
be loosened up to a level 0.5m below the sub grade level. watered and compacted in layers in accordance with Claises 305.36 and
to not less than 97 per cent of dry density as given in Table 300-2,

When: so directed by the any unsuitable material OCCUtTing In thc ctnbankment foundalion shall be removed and replaced by
approved materials laid in laycrg to thc required degTee of compaction.

Embankment or sub gradework shall not proceed until the foundations for embankment/sub grade have been inspected by Engin€*r
for condition and apprvved.

305.845 Spreading material in layers and bdnglng to appropriate moisåzre content ;
me embankment and sub gradematerial shall be spread in layers 01 unilorm thickness not exceeding 200mm compacted thickness over
lhe entire width otembankment by mechanical means, fnEshed by amotor gnder and corpppted as per Clause 305,3.6.Thc motor grader
blade Shan have hydraulic conto] suitable for ini6at *djustment and maintain the sayne so as to achieve the specifie slope and gradea
Succesive layers shall not be placed until the layer undar construdon has becui 'horoughty compacted to the specified require-montg
in 'Iible 3004 and got approved by the Engineer. Each compacted layer *hall be finiahe.d parallel (o lhe final ofthe embank-
menti

305,3.5.2 Moisture Content of the rnaEial *bail be at thc sitc orplaccment prior to commencement of compaction; if found to be
the same shall be madegood Where water is required to be added in such wåter shall be 9t•iok1ed from

a water mnker fided with sprinkler capable applying water uniform]}; with a controllable rate of now to variable widths of surßcebut
without any flooding. 'Ihc.water shall ad(kKl uniformly and thoroughly mixed in soil by balding, dicing or barrowing until a uniform
moisLure content is obtained throughout the depth of thc layer.

If the material delivered to tbe roadbed is too wet, it shall be dried, by aeration and exposure to the sun, till the moisture content
acceptable for

adding the required amount of water, the soil shall be processed by means of graders. harrowe„ rotary mixers or as otherwise
approved by the Engineer until the layet is uniforrnly wet.

lumps ofearth Shal] be broken to have a maximum *itc Ot75 mm When being placed in the embankment and a size
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of 50 mm when being placed in the sub grade.
All permanent faces of side 01 (nbankments and other areas of fill formed shall. subsequent to any trimming operations, be reworked
abd sealed to the satisfacdon of the Engineer by tracking a tracked vehicle, considered suitable by the Engineer, 011 Che s!opc or any other
method approved by the Engineer.

305.3.6. Compaction Only the cynnpaction equipment approved by the Engineer shalt be employed to contlNEt the different material

types cncountcrcd during constitution.Power or Vibratory rollers of suitable size and cnpacily as approved by thc Enginecr Sheli bc uecd
for Lhedifferent types and grades of matet-ials ræquired to be compacted either individually or in suitable combinations.

compaction shall bc donc with thc hclp ofpowcr roller of 80 to 100 kN Static weight with plain or pad foot drum or heaVy pneumatic
tyred roller of adequate capacity capable of achieving required compaction.

When density measurements reveal any soft areas in the embankments / gubgtade / earthen shoulders, (uriher compaction Bhatt be
carried out as directed by the Engineer, If inspitc of th*t thc specified compaction is not. whieved, the material in the soft areas shall
removed and replaced by approved material, compacted to the density requirements and satisfaction of the Engineer.

Drainage : he surfee of ffe emb•.nkment/subgrade at.all times dtlling construction shall be maintained at such a305.3.7
cross fall (not flatter than that required for effective dramage of an earthen surface) as will shcd water and prevent ponding.

Repairing of dam*' caused by af water305.3.8
soil in thc affoctcd portion shall be removed in such area;as directed by the Engineer before next layer is laid and refilled in layers and

comtncted using appropriate mechanical means such as small vibratory roller. plate compactor or power rammer to achieve the required
density in acgoünce with Clauæ If the cut is not sufficientlywide for uæ ofrequiredmechanical means Ior compaction, the same
shall be widened suitably to thcit use for proper compaction- Test* shall be. earricd out as directed by the Engineer to asccrtgin the
density requirements of the repaired area. work of repairing the damages including widening of the cut; any, shaJJ be cm-ried out by
the Contractor at his own COStt including thc arranging of machinery/muipmentfor the pumoge-
305.3.9 Finishing operadons :
Finishing operations shall include the work of shaping and dressing the shoulders/verge/ roadbed and side slopes to conform to the
alignmthlt, levels, cross sections and dimensions shown on the drawings or as directed by the Engineer subject to the surface tolerance
desctibed in Clause fN)2. Both the upper md lower of the side slopes shall be rounded Off (0 improve appearance and to merge Ihe
embankment with the adjacent terrain.

305.4 Construction otEmbankment and subgrade under special condldons,

305.4.1 Fatthwork Tor widening existingmad embankment :

When atl existing embankment and/or subgrade is to be widened and its slopes are steeper than I vertical on 4 horizontal continuous
horizontal benches, each at least 300 mm wide, shall be cut into the old slope for ensuring adequate bond with the fresh embankment/
subgrade material to be added. The material obtained from cutting of benches could be utilized in thc widening of the embankment/
subgrade. However when the existing slope against which the material is to bc ptaccd is flattcr than I vcrtical on 4 horizontal, thc
slope surface mtv qnly be ploughed or scarified instead of resorting to benching.

Whcrc thc width ofthe widened porlions is insufficient to permit the use oi conventional rollers, compaction shall be carried outwiüt the
help of small vibratory rollers/platc compactors/pov.er rammers or any other appropriate equipment approved by the Engineer.

305.4.2 Earthwork for embanhnent and subgrade to be placed against sloping ground •-

Where an embankment /subgradc is to be placccl against slopingground, the latter shall be appropriately.benched or
as requircd in Clause 305,4.i before placing the embankment/subgrade material.
For conditions, benches with slightly inward fall and subsoil drains at the lowest point shall provided as per the before the
f-u is placed minst sloping ground.
Where the contract requires construction of Iransvcrye subsurface drain at the cut-fill interfau•, work on. the same shall be carried out to
Clause 309 in proper sequence wilh the embankment and subgrade work as approved by the Enginær.
305.4.3 Earthwork over existing mad surface
MOacrc the embankment is to be ova- an existing mad surface, the work shall be carried out as indicated below:-
(i) Iftheex;gtingroadgurfaeeisoigranularorbituminoustypeandlieswithin I in ofthenewsubgradelevelp thesameshallbescarified
to a depth of 50mm or more if specified, so as to provide ample bond between the old and new material ensuringthat at least 500mm portion
below the top of new subgrade levet is compacted to the desired density.

(ii) If the existing road surface is of cement concrete type and lies within I m 01 the new subgrade level the same shall be removed
completely.
Gii) Ifthe level difference between the existing roads%eeand thcnewformationlevel is mote than m. the cxjstingsurfaceshall be
permitted to stay in place without any modification,

305,494 Embankment and subgrade around structures

To avoid interference with the construction of abutments, wing walls or return walls of culvert/bridge structures, the Contractor shall. at

points ro be determined by the Engineer sUspend work on embankment forming approaches to such structures, until stich time as the
construction of the latter .i$ sufficiently advanced to pet *'Lü the eompiction of approachcs thc risk of damagc to the structure,

Unless directed otherwise, the filling around culverts, bridges and other structures upto a distance of twice the height of the road from the

O
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back of lhe 4butnci11. shall be carried out independent of IIIC work on thc main embankment- fill material Shan not bc piacul against

any abulrncnt or wing wall, unless pennission has bccn given by Lhe Engineer but in any case not until the concrete ormasonry has been
in position for 14 days. The embankménL and subgrade shall be brought up simultaneously in gqual layers on each side of the'sü•ucture to

avoid displacement and unequal prcsure- "Lhe sequence of qrork in thig regGd shall be got approved from thc Engineer,
The material uked for backfill shall not be an organic soil or highly plastic clay having plasticity index and liquid limit morc than 20 and 40
respectively when tested according to IS: 2720 (Part 5) .Fi11ing bohind abutment* and wing walls for all Rtr,uctures shall conform to the,

general guidelines given in Appendix 6 of IRC,' 78,

i%ere the provision of any filter medium iR specified behind the abutment the same *hall be laid in layers with thé laying
of fill maeriat- 'the material used for filter shall conform to lhe requircanenls Lyr mer 11Ledium spelt ouL in Clause 2502/309.3.2 0) unless
otherwise .ecified in the Contract,

Whitcc bc irnpractical)le use conventional rollers. the compaction shall be carried out by appropriate mechanical means such as
small vibratory roller, plate compactor or power rammer, Care *halt be taken 10 BCe that the compaction equ ipmertt does not hit or come too

close to any structural member so to C.ali*e. any damage. tn them or excessive pressure against the. structure.
305.4.5 Construction ofembankment over ground incapable ofeuppoiting consåeuction equipment.
Where embankment is to be constructed acros$ ground which will not support the weight of repeated heavy IOiLdb orconstruction
equipmer.Lt, the first layer 01 the fill may be eonsu•uetcd by olaeing successive loads of material in a uniformly distributed layer of amipimum
Ihickness required ID support thc r.nnstruc.tionequipment as permitted by the Engineer. The Contractor, If so desired by him, may also use
suitablc geosynthetic material to increase the bearing capacity of the foundation. This exception to normal procædure will not be permitted
v.'hCQ, in thc opinion. of Ihe Engineer, the embankments could be constructed in the approved manner over such ground by the use •of
lighter or modified c.vquipment after proper ditchingand drainage have been provided, m-rre this exception is permitted, the selection of
the. material and the. construction procedure to obtain an acceptable layer shall be lherresponsibility of (he Contractor. -Ille cost of
providing suitable traffic conditions for construction. equipment over any arca of thc Contra" will bc thc responsibility Of the Contractor
and no extra payment will be madc to himene remainde• of the embankment *ball be constructed as specified in Clause 305-3.

305.46 Embankment eonstruetion under water :

Where filling or backfilling is to be placed under wata-, inly aw•eptable granularmaterial or rock shall be used ttnlcss otherwise approved
by the Engineer. AccepLab)e granular malcrial shall consist. 01 gradul, hard dutuble particles with particle size not exceediztg
75mm, The material should be non-plastic having uniformity eocmeicnt ot not than IO- material placed in open water shall be
deposited by end tipping without compacüon.
305.4.7 Earthwork forhi.gb,embankrnent
In thc case of high embankments the. Contractor shall normally use thematerial from Ihe specified borrow arear In case he desires Io use
different material for his own conveniencq he shall have to carry out ncccssary soil in€cb(igaLions end the high embankment at

his own cost. The contractor then fur-nigh the soil test dataand design of high embankment for approval of the Engineer. who reserves
Ihe right to accept or rcicct it,

required, the contractor shall surcharge embankments or nthrr areas nf till with approved material for the period* specified in fre

Contract- (f settlement of surchaxged fill results in any *urcllargina
Materials which is for use. in the fill being surcharged, laying below formation level, the ConLractor shall remövethe
unacccplablc material and dispose it as per direction of the Engineer. He shall then bring the resultant level uplo formation ]cvcl with

awepLabIe Il',alcriais,

305.4*8 pcriod :- }M1ere settlement.period is specified in the Contract the embankment shall remain in-place for therequired
period belote excavating for abutment, wing wall, retaining wall, footings, etc. pr.driving foundation piles, duration of thc

required period at each location shall be as provided for in the contract or as directed by the Engineer.

305.5 Plying of Trame :

Construction and other vehicular traffic shall not usc the' prepared surface of the embankment and/or subgrade without the prior

permission of the Engineer. Any damage ari$ing out of such use *ball, however be made good by the Contractorat his own as
dircc:lcd by lhc

305.6 Sulface Finish end Quality Control ofWork
The surface finish of construction of subgrade shall conform to the requirements of Clause 902. Control on the quality of malcrials and
workg shall be exercised in accordance with Clause 903e

305.7 Subgrade Strength

It shall be ensured prior 10 actual cxccution that thc borrow area material to be used in the subgrade satisfies the requirements o'deSgn
CBR
Subgraåe shall be compacted and finished to the design strength consisLenLwith Olhcr requircmcnts, actual laboratory CBR
values of constructed subgrade shall be determined OL •audisiliurbtd snuplcs cut out the compacted subgrade in CBR mould fited
with cutting •shoe or on remoulded samples, compacted (o thc ficid dcnsily at Lhe field moisture content,

305.8 Measurements for Payment
Earth embankmenl/subgrade construction shall be measured separately by taking cross sections al intervals in the original position
before work starts and ailer its cornpletion and computing the volumes of earthwork in cubic metres by the method of avcragc end
arcas.
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measurement of fill material fLTtn borrow areas shall be the difference between (he net quttntitics of compacted fill and the net
quantities of•suitable material brougIJL from madway and drainage ecavation.• For itii5 putvoset it shall be assumed that one cu.m. of

suitable material brought Io Sitc from road and drainage excavation forms CU-m. ofcompacted fill and all bulking or shrinkage shall be
ignored.
Construcdon of embankment ender w•dct shall be measured in cu.m.
Construction of bigh embankment with specified-material and in specified manner *hall lae measured in cu,m-

Stripping including storing and reapplication Oi topsoil shau be measured in cu.m-
Work involving loosening •and mmmpacting of ground supporting embank-ment/subgrade shall bc measurcd in cu.tn,

Removal of unsuitable material at embankment/subgradc foundation and replacement with suitable material shall be measured in

Scarifring existing gl-anular/bituminous road surface shall be measured in Square mctrcs.
Dismentaling and removal of existing cement concrete pavement sjrall be measured vide Clause 202.6.
Filtec medium and backfill manm•ial behind abutmentsr wing walls and other retaining structures shall be measured as finished work in
position in ctläti.
305.9 RATIS :

Ihe Contract unit rates for the items of embankment god gubgradc construction shall be paymentin full for carrying out the required
opemiions including full compensation ror:
(i) Cost ofatTangement of land as a source of supply of material ofrequired quariLity construction unles provided in Lhe

contract-

out;

Gi) Compactingground supporling embankmcnusuugradcexccptwhcre.rctnovaland replacement ofunsuitable material ortoosening
and recompacting is involved;
(iv) Scari(ying or culling continuous horizontal beaches 300tnm wide on side slopes of existing embankment and subgrade as appli-
cable;
(9) • Cosc of watering or drying of material in borrow areas and/or embankment and subgrade during construction us rcquircd;
(vi) Spreading in layers, bringing to appropiiate moisture content. aud compacting Lu *'CificaLiou requirements;

(vii) Shaping and dressing top and slopes of the embankment and subgradc including rounding of cornets;
(viii) Restricted working •al. sites of structures;
{ix) Working on narrow of embankment and subgrade;

(x) Excavation in all soils from borrow pits/designatedborrow areasinc]udingelearing and grubbing and transporting the material to
embankment and subgrade site with all lifts and Icads .unlcss othcrwisc provided for in Ihe contractor-
(x) AI labour, material, tools, equipment and incidcljcals necessary to complete the work to che Specifications;
(xii) Dewatering, and

(xüi) Keeping the embankment/completed formation of VF1er as per Clause 31L
In case thc Confract unit ratc spccificd is not inclusive cf auleads:the unit rate for transporting material beyond the initial lead, as

specificd in thc contract for construction 01 embankment and cubg•rade shall be inclusive of full compensation for labour, equipment,
tools and incidctitalg necesasy on account of the additional haul or transportation involved beyond the specified initial lead,
Measurement ghallbe taken and paid in Cu.m.
Iten-• No. G(A) :-RolLiDÆ & wateriJ* of earthwork in layers with Power' including filling in depressions which ON.nr during the

process. Layer not exeecdfng mm.
1. For spreading tcmteriats in layers and •bringing the appropriate moistuxe content, the cmbankmcni matuials 8hau b? spread
unitorrnly over lhe entire width ofthe embankment in layers not exceeding 250mm in loose thickneH8. Successive Iå\yerg of embankment.
shall not be placed until the layer under construction hes been thoroughly compacwd to thc rcqttirctncntß set down here under

Moisture contentof naterjalsshall bc chcckcd at thc sourccofsupplyund iff01tnd1esB Ihan that spcéficd foremnpacLion. thc
satnc, *hall be Inade good either at the source or afterspæading the soil in loose thickness for compaclion. Jn laucr case, water shall bc
sprinkled directly from a hoseiinc or from a uuck mounted waler lank, and flooding shall not be pcrtuittcd uadcr aty

If the materials délivered t"-v the road bed is 1 •et it shall bc dåed, by evaporation and exposure to gun, til] the moisture.
content iA' brought done to acceptable standard for compaction Shcu]tl circumslances arise, Wljcrr owing wet v,mther. Ille moisture.
content cannot be reduced to the level by thc above procedure, work of compaction shall be suspended.

Moisture contentofeach layer of soil shall be Shecked in accordance Vith ST 2720 (Part-II) and otherwisementioned *hall
be so adjusted. making due allowance for cvaporation lasses, that at thc time of the c.ompaccioa it is in the range of 1 percent co 2 percent
below the optimum moisture contcnL deter-rained in accordance with ISI (VarL•VIl). Iligh]y e*panswe clays shall however bc cornpoctcd
2 Io 4.percent above the. optitnutn mpistüfe content

Altet' adding the required amqunt of water, Ihe soil shall bc by meatl* of harrow.#i totary mixers or as os,heryise
approved until theJaye is uniformly wet, Clods or hard lumps ofcar(b shall be broken bavc maximum 0! I.Tmm when being viecéd
iythe lower layers the embankment and a rnaxirunrn size or6Crmn when being in the lop (I-5 meter portion of the etnbanku-em

o

O



below thc subgrade.

Hauling equipment shall be dispered uniformly over entire. gurt>c.e of the previously constructed layer to minimize culling of

uneven compaction 111/11ere the embankment is to be constructed on tow area ground that will not supporL (he weight 01 trucks of other
hauling oquipmcnt, thc lowcr part of thc fill should bc constructed by dumpling successive loads irr uni(ormly disuibuted layers ora
thickness not necessary Io support the hauling equipment while placing subsequent layers.

COMPACNON :

Only compacting equipment approved by the Engineer-in-chårge shall be employed to compact the materials The contractor shall
demonsLraLethe efficiency Of the plants he intents to for carrying out compaction trials,

Each layer of Lhe materials shall be thoroughly compacttyl go the densities spoc.ificyl in Tüble 1.2 Table.
1.2 Compaction requirements for embankinenl.

-1.

2.

3.

Top OS meter portion of embanktncnv below
subgrade level and shoulders.

Other portion of embankment.
Highly expensive class

Not less than 100,

Not less than 95

8510 90

erm e e,er as eenÜäiÜEör-yers a ep ce on
the Engineer-in-charge,

. spec ca n auge an occepted by

When density Is dJIY soft areas in lhe embankment further compaction shall be carried out a.sdirectedby thc Engineer-
iwcharge, If insice OtaIhat lite spccificd compaction is not achieved. the materials in the areas Shal] be removed and rcpinccd by
approved materials and compacted to lh(! density requirement to the satisfaction of the Engineervin.charge.
3. Measuremen& for Payment

Consolidation of earth embankinent. construction Tite.asurvd by lakiug (TOSS section aL intervals in the original position
bef(irc work starts and aftcr its completion and computing of (be volume of earthwork in cubic hy Ilic method of avenge and
areas. Ille measurement. of fill mateaial from bormw are a shall be the difference between the ogi quat'lit.ie* of suitable materials brought
(rum roadway and drainage excavation , For LIIis l)tlrvoe. it shall be assumed (hat one cubic meter cf suitable materials hrnüght to Rite. from
roadway and drainage excavation from one cubic tneter or fill und bulking or shl-inkage shall be ignored Sl.ripping including
storing and reapplication of top soil shall be measured as volume in eubig

contract unit ratc includes cost ofmechanical for consolidation inciuding ail jabour, equilÄtacnis Cue]. hire
charges, tolls, and incidentals necessary.
Item No. 6(ß) & wau•ring i-v Iwvers Titb vibratoxy roller 80 kN to 100 EN stade weight including filling

in depressionswhich occur durlneu..c proeese. Layer not e*ceeding _ mm.
Rclcvant specification of Item No. 5 (A) shall be follwed eotept that, vibratory 80 KN to ICO KN static weight shall be used instead of
Power roller.

TEM-7 : Earthwork in including preparing the slope bud camber and stacking or utilising cutting in
bank as directed up' Io 200 mt. from the eod of cuttingwith all Lead and lift (i) Ilard Murtum

(1) Para I to 80fltem "Earth work in cutting in all sort of soil" shall apply cxccpttbal thc work shall be calTied out in hard murrwn•.
Earth work in culling Bhall be made in hard soil such stiff heavy clay, hard *bale or compact murrum, requirink grafting tool(9)

or pick or botehand shovel, closcty applied and gravel and rubble stone having maximum diameter dirccåon belwccn 75 and mm and
soft conglomerate. •me classification of cutting shall be decided by the Engineer-in-enarge and his decision shall be binding on the
eontracror, Mode of measurement shall be measured after removal of ever burden by tucking cross sccIi0ü at suitable inlet-vals in the
original posiLion befoæ the work and after its completion areas, Payment sh all be made in CMTbasis. Thc rate shall include the cost
of labour bools to complete the job.

Earthwork in cutting includiig preparing the Elope and camber and stacking or udlising thc cutting stuff in
bank directed up to 200 mt. from the end of cutting with all lead and lift (i) Soft Rock (not requiring
blasting.)

(1) Para to 8 of Item '"Earth work in cutting in NII sort of *Oil• Sha]] apply except that the wordc shall be carried ouc soft. rock.
Earth work in cutting shall be in soft rock such as sand stone, literate, hard congtorcrcrate orother soft which mav

be quarried or split with crow bars, boulders which do not require blasting any rock which (try may be. hard, rcquiring blasting
but which when wet becomes soft and manageable by means other than blasting. The Sha]] be decided by the Engineer-in-
'charge and his dceision shall be final and binding on the contractor.
(LOI Modcor measurement shall bemeasuredafterremoyaløfoverburdenby taking erosssectiong atsuitableintervalsin the original
position che work startsand alter its and computing •.be volumes in cubic meter by method of average and areas payrnent shall
be made on CMT basis. rate shall incyudc thc cost orIdbour, 1001S LU complete Ihe job, Naine of Ehe works :

Item Nn. 9 Box cutting Ihe road surface to proper slope and camberformakingabase ofroad
cscavuLed depositing on the road *ide Elope us directed up Io 50 lead*
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Ille sub grade / sub base / base to receive the water "ovnd •macadam course shall bc prcparcd to thc specified grade and camber and

made of dust and other extraneous materials. Any nets 01 soft plact,s shall be corrected in on approved manner and rolled until firm.

Cutting shall be paid on cross section area as established by the longitudinal level and cross setlions for this purpose. Ihe work shall be

started after theinitial longitudinal section of the ground and cross sections arc taken and recorded,

The final shall confirm 10 proper profile. camber atid super elevatiotvetc- as directed by the Engineer- The earthwork shall be paid

on scclioual mcasuretrjvn1S, cross g.•tc. taken.
No allowance or p:vments shall be made fur mate-Hals excavated prior Io the taking oflcvcl by the Engineer,

ne rale is inclusive ofculling in all soil and murrum including removal of all shrubs, jungle cutting, eutEng stuff in side drain Dank

etc. eompletc;

Thisitem also includes the clearing the sides and demarking lite per requirement.and cutting out the existing tres on the road

not extra payment will bc paid ror.
the time ofpreparitig final bill, the road formation in embankment and cutting shall have be perfect condition truc to grade, camber and

side slope duly dressed and damages due to rain cuts etc, during cnlire workingperiod shall have to be done by the contractor.

The work taken in length shall be eompleted in all respects viz. width, grades, camber, side drains, side Rlapes and measurements for

incomplete work sham not be Laken otherwise.

L.O Mode of Measurement & Payment
Ille unit rate box cutting shall include the cost of aumateHalsy tools and plant required for excavation in all type ot in grade and

camberi line and levels and finishing as direction of the Engineer-inrcharge, excavation and other incidentalcxpo-itS.•s for producing
item of box cutting of specified breadth and depth and grade to comptete the item or its components as shown on the drawings and

according to these specifications.

Thc bax cutting shall bc meastt1tY&l for its cross section arca and compacting volUmes in cubic metres by the method of average areas.

The rate will be made on Cubic Meter ofthe finished Fork.
for (oundationup to 1.5 m depth including sorting out and stacking of useful material and dispog•

- 10
ing muff 50 metre read. (A) in loose of soft eon(B) in denm or hard soil.

1. Excavationforstructuresshallconsistofthe removal oimaterialfortheconstructionoffoundaüons cul
ofwalls pipe culverts and offer similar structures, in accordance with the requirements oi these ipecificationsand the lines and dimensions
Shown on the drawing or as indicated by the Engineer-in-charge,The work shall include all newb .ary sheetingshorting. bru;ing draining

an pumping and the removal of all logs, stütnps, grub* other deleterious matter and obstructions necessary for placing the foundations.

trimming bottoms of backfilling and clean:g ap the *ite and the disposal of all surplus material

2. After the site has been cleared the limits of cxcavaüon8ball bc set true to lines* curvcg and glopcs,

3. Excavation be taken tothe width of Ihe lowest step ol Ilw fooling, W"lruclor athis owtl expene- Shall put up yecessæy
shoring,strutting and planking or cut stores to a safer angle or both with.dueregard to safety of persons and wm•kssnnd to the

satisfaction of Che Engineer-in-chat-gc ,

Thedepth to which the excardlion is to be cat-tied out *hatl be as showo, on the drawings. unless the type of material encounted is

such as to require changes, in which casc the depth Bhan bc ab ordered by Engineer-in-ehuge.

MOrcre waters is, witli in excavaliotl due to flow, seepage springs, rain or other uueeonimctor shall lake
adequatc mcgaurcs such builingr pumping, constructing diversion channels drainage channels, and other necessary work to keep the

laundation trenches dry when so required and to protect green concrete/masonry against damage by erosion or Sudden rising of water

level. 'lhe method to be accepted in this regard and other details [lien-I of shall lefl to lhe choice-of IIIC contractor but subject b) approval
01 the Engineer-in charge, Approval the Fngineer-inclmrge 81KEll, however, relieve Ibe contractor nf lhe for the

adc(ldffcj' dewatering, and protce.ti01. arrangements and the qwplity an safety of the work.

6. npjngftomthe interior of any foundation cnc*nslrresshallbe donc in such mnnnerasto preclndc thc possihililYf1(thc rnovement
of wc,ter thmugh any fresh eoncreté No pumping shat •pertnilted during the •placing of.cnncn•le or for any period of at least 24 hours

thereaner, unless is done from a -suitable sump separated (rom conen;te work by a water iighi c,ther gim21ar means.

bottom ofthe IDINjd81i01E shall bc both longitudinally aud or slopped as directed b.7the

Before footing laid, the shah, bc watered and tantneti. ['A the event of excavation IJ?Vjng been made deeper t]HLT1 that

shown Oji lhe drawings or as Dlherwise ordered by the Engineer-indurge, the extra depth shatt be made up with e,unerele or raasonry 01

IIIC found gradc Ibe cost Of the contrac.tor,Ordinary filling not bc used for the purpose Di briüging lhe [ountklliD71 If
there ar: siivs ur blows ill lhc s:xravadon these bc by lhe contractor at his ÖWII cost.

Near towns, villages all frequented places, hunches and loundation pils shall be scull-ely Jencul, pyovldc.ll Willi caulian8.

sigm-,ard marked with red lighix at night to avoid accidents, euotraetor shall bc jcqu11_3Cdto tåkc adetjualc to

that thc excavation operations not affect or damage adjoining $tructures.
9. Hackfilling shall be done with approved matcHal after or masonty is Jld]y M.•t and carried outin such a way as nvttocauSe
under thrust on any part of the structure: All space between found#Lionrnæonry or concrete and the sides of excavation shall be refilled
to the original surface, making due allowance for settlement in 250 lam loose layers. Which shall be watered and compacted.

IO. TII thc excavated materiais shall be the property of the Govct-tnnent,Where matßJiaI directed to be u;ed in the

construction 01' emba:A• tent, it Shai.' be directly depo. e the rectuired Tocations.

o
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All useful maa:rials, not intended for use in Lhe bank, *hall be stacked neatly on Gmærnment land as direc&edby the Engineer-in-
chzuge within 50 metre$ lead, Unsuitable and materials not intended use in uny part of thc road shall be disposed Offas directed
by the

12, Excavation for *tmctures shall be measured in cubie mclrcs for each class of material en• countered, limited to the dimensions.
shown Ott the drawings or as directed by the Engineer-in-charge, Exeavalion over increased width, cutting 01 slopes. •shoring, shattering
and planking shall be deemed as convenience for the Contractor in execuling the work and shall nnt be measured and paid for separately.
13. The contract tifiit raur. for.the items of exeavation for structures shall be paid in full for carrying out the required operations
including.
l. Scating out

2e Construction of occesary *boring and bracing and their subsequent removal:
Removal of all logs stumps, grubs and dcletx:rious matter and obstructions for placing thc foundations including•ti'itnmiugUl3.

bottoms of excavations;
Foundation sealing, dewatering including pumping;

5. Backfilling, clearing up the site and disposal orall surplus material within all lifts and leads upto IO) metres;
6, All labour, materials, tools. equipment safeguatlls and incidcglals necessary to complete the Work to the. sbecifieation.

Excavation shall bc for ordinary. soil such as vegetable or organic soil, curf still and loam, clay,'mud, platt black cotton soil, soft
shale or soft murrum a mixture of these and similar material which yields to the ordinary application of pick and shovel, rake or other
ordinary digging equipment. Removal ofgravel or any other nodular matetial having diametre in arry one direction nol exceeding 75 mmoccurring in such strata shall bedeemed to be covered under (his category. Tlle.classificaion of-excavation shan bc decided by the
Engineer-in-charge and bis decision shad be final and binding or: the C.onrraetot.
ITEM • 11 .DO- In hard mumun
vo vPara I to 13 of the item of excavation for foundaLion in ofsoil shall apply,

Excavation shall bein hard soil such as or pickorboth arid
shovel. Closely applied and gravel and rubble stone haring maximum diamctrc in any one direcåon between 75 and 300 mm and soft
conglomerate. 'iheclassification ofexcavadon shall be decided by theEngineer-in.charge and his decision shali be final and binding on the
Contractor,

ITEM 12 DO in soft mek
Para L 13 of Lhc item of excavation for foundation is all sorts orOil shall apply.1.

Excavation in suit rock such as limestone, sand stone, laterite,. hard conglomerate or Other goner disintegrated rock
which may be quarried or split boulders which do notrequiringand any rock which in dry -5taec may bc hard, requirihg
blasting but which when wet becomes soft and manageable be meanR mhor blasting, classification ofexcavation shall be decided
hy the Ena;.nccr-in-eharge and his decision shall be filial and binding on the Contractor.
rrEM 13 DC) - in hard
1. .Para 1 to 13 ofthe 'item of excavation for fobndation in all sons of sonshall apply.
14. Excavation shall be in any rock or boulders for which thc use of mechanical plant for blasting js lequireu- classification of
excavation shall be decided by the Engineer-in-charge and his decision shall be fianl and binding on the Contractor. Merely thc
explosives in excavation will not be considered as a reamn for higher c.lasxification ttijless blastingis clearly necessary in the opinion of the
Engineer-in-charge.
15. Inthe opinion ofthe shall bccaried outbychiselling,
wedging or any olher agreed melhod,

16. Blasting shall bc carried out with (he •written Zoe-mission of the All the Rtarntory Iow, regulation roles. etc.
pertaining to the acquisition, transportT *lot-age, handling use of explosives shall Tye strictly followed,

17. %eContractormayadopt any methodor methods of blasting consistentwirh the safetyandjob requirements, after approval from
thc Engineer-in-charge.
18. 'lhernagazinelorthe storage ofexplosivessha]l be builttothe designsandspec.itications Explosivesnepartmentconcerned
and located at Ihe approyal Siler No unaulhorsied person shall be admitted into the'magazine whichwhea not in usc shall be kept securely
locked, No matchcs or in flammablc material shall bc allowed in the magazine, fie magazine shall have an elfectivc lightning conductor.
Ille following *hall be hang in the lobby Of magazine.

(a) A copy of the relevant rules regarding safe *torgge both in English and in thc language with which the workers concerned
familiar,
(b) A statement upto date stock in the magazine.
(c) A certificate showing the last date of te,qing orthe lightning conductor.
(d) A notice that smoking is strictly prohibited,

19. Ill addition to these, the Contrctot•xhail also following instructions and any additional instructions which may
be given by,the Engineer.in•charge and shall be respons:blc for damage 10'propcrty and any accident which may occur to workmen or the
public on account of any perations connected uilh thc storage, handling or use of explosive and blasting, fie Engineer-in-charge shall
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check the Contractor's compliance with thcec Dtecatwions.

20. ALI the materiatsr toots and equipments used for blasting operations shall be approved fy-pe.%e Engineer-in-charge may specify
the type of explosives to be allowed in cases. Thc fusc to be used in wét Idcationsshall be sufficiently water resistant as to be

when immersed in water 30 orburning of Ihe fusc \hall bc uniform and denfinitely known to permit such
a safe length being cut as will permit sufficient time to the fires or reach safely before explosion takes place, shalt be capable oi

giving effective blasting of the explosives, blasting powder detonators etc. ashalt be fresh and not damaged due to dump„
moigture or any other cause,my shall be inspected (Olally and removed immediately.
21, The blasting operaåon shall remain in the charge of competent and experienced supervisor and workmen who areathoroughly
acquainted with the handling explosives and blasting Opetüionsa

22, blasting Rha31 be ear-tied out during fixed hours ot Lhe day treferably duriog [he midday lunch hour or at the eloge Of I-he

works as ordered in writing by the Engineer,indlarge- hours shalt be made •knowll to the people in the 'ticinily. All the charges Rha]l

be prepared by the mm in' charge only,

23. Red danger flags shall bc displayed prominently in all dircclions during Ihe blasting operations. People @tlually

tight thc fusc, $ltall be prollibilcd entering this arcas, flags shall be planu-.•d200 meters from Lheblasting sile in a]] directions and

a]] persons including workmen be eecluded from the flagged area ELI least IO minutes before thc firing, a warning Whistle being

sounded for the purpose-

24. The enlarge holesshall be drilledfto required depths and in suinbleplaces, Blasting should beas light as Ikrssibleconsistcntwith
through breakage of the material necessary for economic loading and hauling, Any method pf blasting which leads to mershooting Shal]

be disconfintted.

25. When bla*tingiédonc with powder, thfuseeut to the required lcngth shall be into thc hole and powder dropped in, The
powder shall be gently tampered with copper roads wich rounded ends- The explosive powder gh2iI then, be covored with tamping

materials which shall be tampered light but firmly,

26. blasting is done with dynamite and Other high explosives, dynamite carLridgeg shall be prepared by.inserting the Eiquare

cut end 'Ofa fuse into Lhe deLona'Ior and finishing it with nippcrs lhe open end, the detonøior genLty pushed into the primer leaving 1/3rd
•

cepp1T lube exposed baLSide. Thc I-upcr of Ihe shall bc closed up and securely bound wilh yrire. or .twine,. The primer shall

be houscd into thc explosive, Borc holes shall bc of such size that thc cartirdgc can catiily go down. holes shall be cleared of all debris
and explosive inserted, 'Ilte of about 20 above charge shall-then be gently filled with dry clay, passed home and the rest ofthe

tatnping formed of any convenient mateial gently packed with a wooden hatnmet•.

27. Ata time, noc more than IO such charges will be prepared and fired. fie man in charge shall blow a in a recognised munncr
for cautioning the people. All the people shall then be required to move to safe distances. The charge shall be lighted by thc meti in charge

onlY*The mean in charge shall counL the numbers expliAonst He shall satisfy himseff that all the charges have been exploded before
allowing teheworkmen to go back lup thc work 8ilc.

28, In case Ofa misfire the following jrocedurc shall bc obscrvcd.
(1) Suffcienttime shall be allowed to account for the delayed blast. The man incha.rge eba]l inspect all chargcs,and determine the

missed charges.

(2) Jfitisthe blasting powder charge it shall be complete!yfiooded with water.A new hole shall bedrit]ed at 45 from thc old

hole and fired. should blast the old chzcge should it not blast the old charge the procsdure shall be repeated till the old charge Is

blasted.
Jtl ease of charges orgelatin , Ulc:. Ihe rnänin chit-ge shalt gently remove the (Tamping and the primer •with the detonator-(3)

A fresh detonator and primer shall then•be blast the charge alternativcty thc hole tnay be cleared of 30 cm. of tamping and Lhe

djreetion then by placing a slick in the hole, Another hole may then be drilled 15 em away and parallel ofit„ Thishole shall then
be charged and fired, Ihe misfired hole should explode at the same time. The man in charge Shall at once &port to Lhe contractor's offic
and Engineer-incharge all casei of misfire, the cause of the same and what 'steps were taken in connection therewith..

29. Ifamisfirehas becn found In be defective detonator or dynamite, thc wholc quantity in the bokfrom which defecdvearticle

was taken must bg sent 1.0 the authority by the Engineer-in-charge for inspection to.ascertain whether ail the remeining mateBaI$ in the

box are älso defective,

80. Aeare.(ul and day to dey aeeouüL Ot the e*plosive shall bc maintaincd by thc eonlraclor in thc approved mgistcr and manner which
shall be otrn to inspection by the Engineer-in,charge at all times.

31. Excavation shall be measured after .removal of over burden by taking CfOSS seet;ons at suitable inLervats in lhe original position
before the work starts and after it completion, and compuliug the volumes in cubie meters by the methods of average end afeas. Where it
is not feasible to compute volumes by chis method because o!erratic location of isolated deposåß the volumes shan be u)rnputed by other
auxpted AL Lhe option of lhe Enginccr-in-charxe, Ibe Cotilrcw(or Ehall leave dcplh indicators durihg .ewavalion 01 such shape
and size, and in such positions as directed so as to indicate the original ground level as accurately as possiblc. nc conttwtor shall set: that
these remain intact tilt the final meanwemente are taken, "Vhere cross sectional measuements could not be taken duc to irregular
configuration, or where the rock is adthixecl with other classes pf materials, the volumes shall be computed on the basis of *tacks of
excavated rubble after making 40 percent deduction therefrom,

HEM.13(B) : Filling available earål (ucluding rack) in frenches, plihtb, sides of foundations etc. in layers not
exæeding 20 cm. depth consolidating each deposited layer by ramming and watering.

1.0 'ficcartb to be uscd for filling Bhall bc free from salts, organic or other foreign matter, IMI c]nd8 of carth shall be broken.

o
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2.0 As soon thc work in foundation has been completed and measured. the site of ioundaüon shall be cleared of all debiis: stone.

mocat- droppings etc- and filled with eartl€lin layers not exceeding 20 crus, each layca- shall bc adcquatcly watered,rammcd and consolidated
before the succeeding layers 'is likid. carth *hall bc, rammed iron rammers where feasible and with the butt ctid$ Of crow-bare,
whete rammer can not be used. With iron rammers finished level. the surface shall be flooded with water for adeast 24 hours and allowed
to dry and Chen rammed and consolidated,
3.0 Theexcavätedstufl of the selectedtype *hall 10 bc in filling the trenc.fies and plinth under no black
eotlon goil be used for filling.

'1.0 Thepayment shall bemadefor filling in trenches and plinth, No deduction 'hall be made for shrinkage or voids, if consolidated as
instructed above.

rate shall hr. ftv aunit of one. cubic metre.
rlEM.14 Extra for dewateringin foundation etc. as directed.

Where wateriémetwithin excavation due tostream seepage, springs, rain or other the. contractor shall take adequate

measures such as bailing, pumbing, to keep the foundaLion trenches dry when so required and protect grccn concrcte/rnay.onry against
damage by erosion or sudden rising of water level. 'Ihe methods to be adopted in this regard and•other •detailsthereofShalt be.left to thc
choicæ 01 the cunracter but subject IU approval of Engineer-in-charge shall, however, nol relieve the contractor c! the responsibility for the
adequacy Of dewatering and protection arrangcmc.nIS and rorthc quality and safely Of Lhe work*

2.0 Pumpingfrom the Interiorof anyfoundat±on enclosure shall bedonein such amanner.astopreclude the possibility ofmovemcnt 01

water through any fresh concrcer No pumping Shull bc pcrmilicd during thc placing of concrete for any period of at-least 24 hours
unless it is done from a suitable pump separated from the concrete work by a waler height '*011 or other similar means,

3.0' The measuremcnIS shall-bc paid on Cubie Meler basisfor each class ofmatcrifds cncountcrd,

4.0 Thc ratc includcs thc cost of dewatering including pumping,
- 15 Supplying and Stacking murram hinditg materiAIR including materials an mad side including filling bo*es

wilh all lead & urt complete,
I. Material for the purpbse shall be of approved quality,Anymaterialwhichis found ihferior shall be rejected and the contractor shall

remove such rejected matefial from the siLe at his own cost, The material Shal] be collected from approved by the ExeÆutivc
Engineer. The material shall be granular and grit-br.

2, The material shall begot approvedby the Executive Engineer prior to collection on site It;bail be froc from all rubbish, dustmd
any organic materiak •aswell as clods of black cotton soils, Materials shall not be allowed to be collected from within the road boundary.
Material to be used as cmst and for side shoulders shall be as per C.B.R. report and thatto be use bindage in WVB.M. road construction s>all
have Pal. value of less than 6 as determined in accordance with IS 2720 (Part-V). The material to be used should be got tested prior to its
use in road gmstruct-ion, Testing charges shall be bcjrvc hy Lhe contracLon

3. ' River or nata or sea Saad, required [or the work Rhall be sound, properly, graded, free rtom organic materials siltclayetc, and
shall bc got approved by Ihe Engineer-in-charge,ne sand sball bc 'obtained and brought from lhe source approved by the Engineerin•
charge.nue sand shall wc'] graded.

'Ibe payment shall be made on Cubic Metre basis.

Stacking shall be done byfilling in.the standard steel boxes of 2 m m x 0.5 m size which shall be supplied by the Department if4.
availableon rent.Othenvise contractor shaltmake his own arrangement. No deduction for voids shall be madefrom the grade measuremenR
mere any doubl exists as Io whelhcr the quantity of stacks of tnurnun iu an is 1101 confit-ruingwilh lhe cubic conten! of the
standard (2 x 1,5 x (1.5M) thc same shall bc got corrected by the contractor it so ordered by I.hc Engineer-in-charge for which no
extra payment shall be claimed by Ihe contract-ort If qu antity of murrum in any *lack in a hectometre is found to be less than
the standard meaQtrements viz.. 1.5 ctnt. the entire collection in the hectomeu•e shall be paid on the basis orthe quantity so found, Regular
Stacks bc done by a fairly level groutid„Stacking 01 the be done in a as by (hc

Engineer-in-charge.
5.

collecåon shall always, be commenced at one end of the KM. and be carried continuously toward the other end unless the Engineer•ili-

charge shall direct otherwise.
6. The payment shall bemade on cubiernetre bagix without deduction rtlieeontraclorshallmaifltainall stacks in regular and
proper size Lill thewhole materials arc collected, measured and finally accepted by thc Departuicnt, spreading of 'matca6alsshall notbe
allowed till the matetials are fully stacked and. compleæd kilometerwise.
7. The rate of collection, conveyance to the site with all lead and lift and filling the boxes including all labour, tools,

equipment and Other incidental expenses.
8. The rate quoted are inclusive of all shall such tools duties, fees, royalties, etc,

Item.15<B) : Supplying and Stacking hard murrum/ sand/F110w earth/ binding enateria18 on road site including tilling
boxes with all leads and lifts etc. oompieie on (fwork as per

L Ille jnalerials for lhe purpose shall be Of approved quality,Any materials which is found inferior shall be rejected and Ihe

contractor shall remove such rejected materials from the site at his own COSI. •The material shall be approved by thc Executive
Enginecr or his authorised agent
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Para 3 to 8 of Item No. 15 shall apply.

*Ihe Rand used as cruet shall he as per C.B.R. Report-

9. The measurements shall be taken on cubic metre basis,

InM NO 16 Supplying standard size Stone agre•gatc.

ITEM M), 16(A) Supplying and *tacking ofhandbroken stone coarse aW•egates chippings etc ofhard stone of size 25mm.10 90
mm size nominal size free of disintegrated pieces, deleterious and organic matter including Filling boxesWith
all lead and lift etc complete forW.B.M. road.

1. Thc stone metal 8ball bc obtained fronå qum-rics approved by thc Executive Engineer prior to collections, The •neta] shall be of

;jpproved quality with ait Icads and lift- The metal sba]l be obtained from hard tough, sound eEosc l,e.atn-e as is locally

.available and reasonably free from •decay and weathering,Pieces of the *tone *hall be angular and roughly cubical in Shapc and
round,etongated or flaky matelials shall be allowed, Thc sizc of metal shall be 25 mm mm and shall be hand bröken, Atl unsound

weathcrcd or distintegratcd stone obtaincd form thc UJ.•pcr surfacc laycr of thc quarry or.other laycrs of boulders shall be rejected.

2, coElecLe.d approved be got tested laboratory as may be directed
to the.contraetor at his own cost, The testæsults shall conform to the standard requirements laid down for metal to be used for W
work»

4.

physical requirement rorstandard *izc *hall conform to indicated in the Table below

(a) Los AngelesBase
Abrasion VRI}IO

Aggregate Impact mlue
(b) Flakiness Indcx

50% (Maximum)-IS 2386 Part IV

IS 2386 Part.1V or40
IS $40 {Maximum)

Frequency ot test shall be. as per Ministty of Surface Transport *H2cifications.

The grading requirements of the metal 113 be usvd for W.B.M. shall be as under ;

1. 25 mm to 90 mm 100mm
90 mm
50 mm
25 mm
20 mtn

100

91M (JO

an6()

0-10

0-5

The sueof metal for W.B.M shall be 25 nun to 90 mm. wherein tolerance limit for oversize shall be up and that. for lower should
be up to

5, any exigls 'IO thc above. any pad, collection, metal Shall be
got, screened by contractor at his own cost if so ordered by Engineer-in-charge.
6. Stacking Sha]] be done byfillingin the standard steel boxesof2mx 15 m x 0.5m size which shall be supplied by the Députmentif
available on rent- Otherwise contractor shallmake his ovm arrangemgnts. No deduction forvoids shall bemade from the gros measurements.
Whete any doubt. C*ists as 10 whether the quantity of su•acksof metal in any hectometre is not confirming with the cubical content of Che

phara; ( 2 m x I m x 0.5 m) shall be got corrected by the contractor if so "dered by the Engineerimcharge for which no extra
payment Sha]] be claimed by the contractor- If the quantity of metal in any stack in a particular Hectometre shall be on.the basis of the

Quantity so found. Regulat; stack* shall be done by the conLractor on a fairly level ground. Stacking of the metal shall be done in a manner
as directed by the Engineer-in-charge. Collection of metal shalt be completed in two hcctomctrc wise as the final requirement and

measurement shall be recorded two hectometere-wise„ Until the quantity of melal as per Ihe final requirement is not collected in any two
and std, boxes nol. filled in two measurements Sh2El not recorded payment* Shall

not be done.

For road work complete staking of metal as per requirement shall be carried outin 2 Km. length before spreading. 'II-ie metal stacks
Shal be measured and recorded and gol cross chct:kcd by othcr Deputy Executive Engincörras pct" rules bcforc spleading, collection
shall always, commencc at me end of thc Km. and bc carried CA)ntinuous1y the Other end unless the Engineer-in-charge shall
direct othersise,

Thc payment shall bc on cubic mctrc basis deduction voids, lite contractor shall maintain all stacks in regular and

prvpcr size. titl thc whole malcriBIs shall not mcasurcd and finally aeccpted by thc Department "Ihe spreading of (haterial$, Shall not be
allowed till the materials äu-e fully stacked, and completed kilometer wise.

9. Talc inc.tudcs 01 conveyance Lhe Site with all lead and tilt and filling boxes including all labour, took.
equiptuent gnd other incidental rates quoted arc inclusive of all such tools, duties, royalties, taxes, etc:

o
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6 (B) Supplying& stacking ofhand broken stone etc ofhard stone or to 63mm
size •nominal size free of disintegrated pieces, deleterious and matter including filling boxes with all
lead and lift etc. complete for road worka

Para to I to g ofitem ofhand broken metel Bizc 25 mm to 90.mm size will apély except the size of metal mentioncd in para I and the
table of grading requirements. filose, will bc under

Para L to size will be 40 mm. to 63 mm. instead ot 25 mm. to 90mm, in para 1.

(4) adin re uircmcnls uf'lherm Io be used for W.B.M shall be as under

40 nun io

63 mm

75 rnrn

63 mm
50 mm
40mm
25 mm

10M00
90-100

60-80

I Ile, six: ot metal for W,B-M shall be 40 mm. to 53 mm. wherein tolerance limic for'ovcr$imt shall he and IhHt for loirer size should
bc upto 15 pcrc.ent and below 25 mm it shall be upto 5 percent,

10. Standard foe acceptance at reduced rate and rejeclion Shall be as under
(a) Retained on 63 mm. square mash Sieve :

Not more than
(b) R±tained on 75 square mash sieyc :
Nothing will be retained & I (KYS metal shall be pass through the sieve. For the over size metal, payment. at reduced Rate should be made
as under '

(A) 9ffÅ of accepted'Lender rates for the metal retained between ICYM and square mesh sieve of 63 mm. gauge.
{B) 75% of accepted tender rates for the metal retained more than and upto on square mesh sieve of63 gauge.
If more than 30% of metal is ætajncd on spec.tficd sicvc, (i.e. 63 mm. squarc sicvc) thc stack shall bc rejected. Also i! any stone aggregate
retained on 75 mm. sieve Ibe slack shall bc rejected,

quality for wlli{.di rg.'duced rate witl be applicable is the quantity retained on thc: above mentioned square sicvc aud not thc whole
quantity.

Forexample in a stack of 1.5 cum. metal if is rclallicd on squar mesh sieve of the prescribed sizc 63 ram}the reduced rate of
Will be applicable to 027 cu.m, only and the bH1ance quantity size •sbajl be paid for the act:epted rates for standard size tnetal.
Betore any secured advunce Ittelal is paid to lhe coølraciorv the shall have be lcslcd fur its quality in the laboratory. Contractors'
request for such secured UdvÅnee wilt be considered only after ot metals are received and arc. satisfactory.
[As per Government circular NO. SSR 1070-113-191-22* Of5-3-92]

IIT.M 16 (O Supplying and Stacking Of machine Crushed Stone Chipping etc Stone of 20 to 50 mm
nominal free of disintegrated piecem deleterious and organic (for bitumen surface dressing etc.) as per LR.C. Code
including filling the boxes With all lead and lift etc. complete.
I. The field ofM.C. metat shall be of shown on the quarry chat-Laswell asapprovedbytheb:ecudveengineerprior
IO collection,
2. The M.C- metal shall be hard, tough. soundndurable* black trap field metal otcloée texture, freefrom decay and weathering. Each

of the stone shall be angular and roughly cubical in sharÆ and round elongated or flaky material shall be rejected. No rouid or oblong
pebbles or angular Chip* or smallct• than specificd size shall bc allowed,
3. AJI unsound, or stone obnincd from thc uplx.•r sudacc layer thc quarry or Clhcr layer of boulders shall
be rejected. ffe physical requirement for standard size metal shall conlornp to the test result* indicated in para 3 Ofitem d.

4. M,C, metalshatt be as nearly uniform in site as possible ant$ball confOrm to following minimum requircmcnts of passing
through the -

mm.
50mm

20 mm

100

35>70

0-10

5, doubt exists as to whether Iheabove requirement are satisfied in whole or part. thecol]eclion ofM.C.metal shellbe
got screeped by the contractor if so ordered by the Executive Engineer and for which no extra payments shall be claimed by the

contractor.
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6, Any collec€on which does not fully sadsfy the above rupiremenLs is liable Io be rejected alloge(her.

SEIcking.sha11 be done by filling in lhe standard *Icel pharas of2.00 X 1,50x 0,50 metre and no deduction 01 voids be made from
Lhe gross measurements.
8, 'Regular be done by the contractors on a fairly Zevel ground, Al the stack* shall be marked wash immediate on
being measured and recorded by the Engineer-in-charge.

9. The rate includes blasting lhe rock, it any, breaking tbc metal. stacking; measuring in pharas etc, complete.

ITEM - 16 Supplying & stacking machine crushed stone chipping etc. of hard stone •of 25 mm to •40 mm
nominal size free of disintegrated.pieces, deleterious and organic matter, including filling the boxes with all lead and lifi
complete on site orf the work for bituminous surface dressing as per Code.

as per item No. 4 (c) except that gradation ofAwregate shall be as under.

50mm
40 mm
20mrn
I O mm

95
GS-90

0-10
0-5

rlEM-16(e) : Supp&ijg and stacking of quarry spitll* materials nt including filling boxes wilh all
• quarrysspauls shall be quarry a;approved-by the Ex.Engineer priorsto collection» Filling of boxes, Sha]] not bc1.

allowed till the metal is bü)ken to the specified site.
The quarry spaul shall be as uniform iti size as possibl& 'Ille quarry spaul shall bc: hard, tough, solid, durable o!black Lrap quarry2.

of close texture, free from decay and wealhering, stone shall bc angult and rough$ cubical in shape ütd round elongated or flaky

materials $tl&li be rejected, No sound or long rubble or angular chips srnalll-t than specifiedsizeshall bc älluwcd.

Ail unsoundsweathered or di$inlegrated Slone obtained •from the under surface layer Of thc quarry or other layers of boulders

shall be rejected-

4. any doubt as to whether above arc satisfied in whole or part. of the cnElCL.M30n it. shall bc by the

Contractor if so Ordered by thc Exccutivc Engineer, andor which no extra payment shall be claimed by the contractor,

5. Any collection which does notfülly satikfy the above requirements •is liable to be rejected-all together.

6. Stacking shall be made by (he Contactor by stcelpbaras ot '2M x 1.5 Mx 0.5 M and no deduction orvoids shall be made from lhe

gross measurcmcnts.
7. Regular sucks shall be made by the contractor en d fairly level ground, A]] lhe shall be. marked by white wash immediately

on being measured and recorded by Lhe Engineer-in-charge.
8. "Ihe rate includes blagling the rock, ifany, breaking thc quarry spauls, stacking measuring in pheraa etc- compk2te.

9. Stacks shall as pcr actual IT.quircmct11* ond any tmecrial$ in shah have to be b•ansportcd by the contractor at thc plar•ea

directed by lhe Executive Engineer at the risk and cost of the contractor-
IO. Whitc stacking rnatcriak the depqsiting should commence at one end ofthe K.M. and carried oonånuouslv towards theoth€f end
untes thc Executive Engineer shall direct otherwise and as a rule measurements shall bé taken åfter metal for half kilometer or Km. has
been fully collected. Any fraction of these shall nol be measured ttp,

I I. Tie measurements shall be in op Cum. basis & *hall be. paid accordingly.

MEM-16(f) Suppl$ing stgek{ngrubble of hard eione on toad Bide with all leads and lift ag dincted.
1. enterub%le be black in colour, shall be hard, tough, sound durable and ofclose texture, free from] cracks a-nd it shall be
obtained from the approvéd quarries.

2, rubble obtai»ed from the top surhce ofthe quarry is soft onc and hcncc such soft varicty shall not bc acccptcd.nn unsound
weathered or disintegrafed stones obtained from the uppr;,• portion of the qumty shall bc rejected,

3. The, quarry Shall shall be dug by removing all lhe katehå and weathered stuff till approved quality of materials is
available
4. The length and bread!b shall not exceed times the Ihickncss ofthc 8toncs,

5. 'Ille rubble slacks Sha]] bc rt1Nde ot' a fairly. Icvcl gti-fund shall be so made chat rubble stones are *tacked as'CIo;e
possMc 80 as to Icayc po cxu•ssivc void* end no hollows are left out-

6. •Ille tetidencytD Drepare the stacks by keeping excessive voids or keeping hollow places shall not bc Ioleraledc
7. The shall be uniforrn in length a-nd breadlh and top porfion shall be in so that height at any point is uniform,

8. All Lhe stacksshal] be ofstandard dimensions which *hall be prescribed by the Executive Engineer dedudonforvoids shall-not be

made.
9. "Ihérubble shall begot approvedby the Executive Engineer, prior to collector on site or othemviseitig liable to rejectionfo+which

no claim shall be entertained-

Tcconttactor maintain all stacks in regular andproper sizestillthe material is collected.Measurcd. and finally accepted

O

o
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by the department, 15 percent spauls will be allowed for filling in interstices-
11 b mjerubblc shall be stacked in quantities as per hectometre requa-eme.nt.as directed by the Executive. Engineer or his agent,

12. Measurementshall be given only when theful] quantity of measurements shall be recorded and paid only
in a hectometre and no piecemeal measurements shall be recorded and paid.

13. Stacks shall be made as per actual requirements and any material in excess Shal] have to be transported by the contractor at the

places directed by thc Executive Engineer at the risk and cost of the wnå•actor.

IVIEM.16 Suppylingand stacking of rubble rubble dumpingas and where required asdircetcd.
1.0 Stone shall be hardl sound, free frotn cracks, decay and weathering and shall be freshlyquan•ied from an approved quarry, Stone
with round surface not be used- 'Ilie length of stone shall not exceed three times ifs height and the breadth on base shall not be
greater than three fouth of thc tbickness of wall nor less than 15 ctn. The rubble shall be stacked in chhattas manner on fairly levelled

ground and where ditected as per the instruction of the Enginccr-in--chargc. IOX for voids Shall be deduclcd from grcss measured
quantity. The rate includes all labours, materials, took and equipments, dumping the rubble and all incidental expense* oecured.
The -payment shall be made on cmt, 'basis,

ffEM-16 ( II) ; Supplying and stacking unscreened gravel on gite ofwork etc. as directed.

*file unscreened grave] shall be obtained from guarrics approvcd by Exccutivc Engineer prior (o The shall of
approved quality with all lead and lift, malgrial be clear god frcc. from organic material sitet clay etc. and shall be got app ovo d
from Engineer-in-charge..
Whu-ever any doubt exists as to whether the above requirements are satisfied is work or any part of Ihe collection, it shall be rectified by
lhe conctractor athis own cost, it: so ordered by Engineer-in-charge.

Stacking shall be done by filling in the standard steel boxes of 2 rut, X 15 tnt„ x 0.5 mL size which shall bc supplied by the department if
available on rent otherwise constractor shallmake his UYtn arrangctncn1S. NO deduction for voids shall be made from the grossmeasurements-
Where any doubl exists as Io whelhcr the quantity sacks material in any hectotneter is not confirming with the cubical content of the
standard pharas (2 tat, I ,5 mt- x (15 mt.) shall be got corrected by the contractor if so ordered by the Engineer-in-chargefor which no
extra payment shall bc claimed by the contrator. Ii the quantity of material in any stack in particular tlcctome.lr;rs is found to be. less than
the standardmeasurements viz. 1.5 cmt, the entire colleclion in lhe HectomcLcr Shal] be paid on the basis Ofthe quantityso found. Regular

stacks shall be dpne by the conclraclor on Efrly Icvel ground, Slacking ofmaterialshall done in a manner as directed by the Engineer-in-
charge.

For road work complete stacking ofmaterial as per requirements 8ball be carried out in 2 length before spreading. Ihe material
shall be measured and rccordcd and got cross checked by the othcr Deputy JÅccutive Engineer as rules before spreading. The
collection shall always commence at one end of the kan. and be car-tied continouslYtowards Lhe other end unless the Engineerin•
charge direct otherwise.

The payment shall be made on cubic melj-e basis without deduction for voids/ 'Ille contractor shall maintain all stacks in regular and

proper size till the whole materials shall jot And finally accepted by the Department 'Ille spreading ofmaterials shall not be
allow«l till the materials arc fully stacked and completed kilometer wise.

The rate includes cost af collection» conveyance to the sibe udth all lead and lift and filling (bc boxes including alt labour, toolst equip Lents

and other incidentai expenses, rates quoted inclusive of all such toots, duties€ fees, royalties, taxes etc.

ITEM.) 7 Carting and stacking of scarciOrhand broken metal on Site witb all lead ioelüding the boxes.

Ihe stone metal shall be obtained from stacking of security metal which is broken in previou*IyscarciLY period carting shall be done as per
inslruction of Engineer-in•charge.
Stacking shatl bc donc by filling thc standard steel boxegot'2mm x I .5 m x 0.5 m size which shall be supplied by Ihe Department. il
on rent otherwise contractor shall make his arrangement and no deduction for voids shall be made from thc gross rpgusuretlue.nls.
Where arty doubt cxisls as whelltcr thc quantity of *tacks of metal in any hectometer is not confirming with thc cubical contea! the

•standard para (2m x 1.5m * 0.5 m) shall be got corrected by the contractor, if so by the Engineer-iecharge, for which extra payment
shall be claimed by the conlractor. If the quantity of metal in any stack in particular Hectometer is found to bc less than the standard

measutx:mcnt viz 15 cm, the entire collection the Hectometre shall be paid on Ihebasis of the quantity so found.Regular stacks shall be
done by the contractor on a fairly level ground, Stacking of the metal shall be donc in a manner •asdircclcd by the Engineer-in-charge.The
standard size box measurement for aggr%dte will be recorded as final and no subsequetl! charge will bc permitted,

paymcnt shall bc made on cubic meter basis without for voids. contractor shall maintain all stacks in regularand proper
tilt Lhe whole materials are collectc:di mcasured and finally accepted by the Department* The rate includes conveyance to the site with

all lead and lift and filling thc boxes including atl labour, tools, equipment and other incidental expenses.

rlEM : SpreadingSoåmurrum/murrutA/sand/FIIow/earth/bindageorroadcrugtfiIIingt.hggapsInm«aIand Leveling
to camber and Vadient as directed.

Spreading of material Shal] be started after the full supply in a particular is collected, measured and recordéd in the measurrnnent
• books. Permission Of the Engineer-in-charge *hall be Obi*linecl spreading, It shall he seen that the formation is dressed thc

required camber and grade- If the murrum is Io be spread over Lhe melalcd surface then the spreading shall be uniform and as its to

act as binding surface,it shait be used for filling thc intersticcs of metal and forming smooth runaing surface as far as possible. MI crum
blindage shall be specified as blindage shall be eprea.d evenly with a twisting motion of the baskets. No more Murrum shall be usea then

specified as blindages Ihe 171e is for gross measurements and no deduction ot' void* be made. I, the murrum is to bc sprcad over
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charge and as per required width and thickness. The contractor shall make good all unevenness, depression, projections etc.,during
consolidation work. Rate of this item includes all these operation consolidation. Thc payment shall be made on cmt. basis-

ITEM - 19 GA) t Spreading thc stoneagtregates for soiling andW.B.M. including filling thc Interstices to required camber and
gradient (excludingspreading•of blindagc) (i) .40 mm 63 mm H.B.Stone agregates (H.B.) Gi) 221 mm
to 90 mm size H.B. stone •egate, (iii) Chipping varyingfrom 6 mm to 25 mm size (iv) 20 mm to 5Ömm
sin crushed.

Metal shall not bc sm-cad without permission of the Engineer-in-charge. Mela! should be spread under careful super.'ision1.
trained coolics,Con1ractor shall see that uniform spreadipg as per c.ollcetinn of metal is done- 'he cqntractnr shall spread the metal fully

from the stacks without keeping any balance unless directed by the Engineer-in•charge to keep some stack in balance for making good
unevenness or depressions during riling worlgs, To ensure that the mateiiaJ is spread to the requircd thickness, thc road surfacc 'hall be
marked outin to length oyer whieh thecontents ofheaps are to be spread, The bounds of earth ormurum (one on either side} shall be laid
with a 4istancebetween them equal to the widlh of road 10 be. metaled and *hall be enough to prevent the loose metal fromspreading
during amsolidation as well as to retain water used for consolidation. Paymentfor bunds will be made in Ihe reslxclive item.

metal (including old metal) shall be screened and rubbish, dust. grass shall be removed and spread evenly on the prepared2.

surface in grade and camber by using camber boarxi cte, so as to ensure chat the surface true to camber and grade. At least two cambel
by using eamber boards shall be in use at sitc. surface shalt be.cheeked at every 50 ft. by means of templatewhile tlw corrcctncss oj

thc camber in betwccn shall be tested by string and eorrcctcd as required. Between the straight lengths and Ihe curves in camber of road
to superelevation shall be made very gradually as may be directed by the Engineer-in-charge.

The spreading of metal shall proeced only 200 mt. (max.) advance of the rolling operations. co!lcction and spreading otthe3.
metal shall not be carried out in one and the same kilometer.
4.

•

At thc time of rolling all surface irregularities, hollows,deprcseiong, bumps etc. shall be straight:me spreading of medal in
layer shall be done by the contractor. 'Ihe rale for this item shall be paid on cmt. basis and includes all the above operation with

all lead and lift except

Item-19 (B): Spreading the stone soiling and W.B.M. including filling theintergtices forming thc

rcquired camberand gradient by paver finishcr (labour charges onlybut including hire and operating charges
of paver)

Shecificationsame as item No.19(N except that metal or stone aggregate shall be spread by pavcr finisher and not manually,Bcsidcs all Thc
labour charges. the rdlcalso includes the hire and operating charges of paver. contractor shall have tomake is own arrangement for
procuring appropriatc

Item-19 - (C) Spreading quarry spauls in grade & camber complete.
•IIIC: quarry spauls shall be only be allowed to be spread anerthe writen permission of the Executive Engineer is obtained.

2, me permission for spreading the metal shall be given by the Execuåve Engineer if
(i) 'lite fuli quantity of a particular milcd€üomcler)is completely collected-
(ii) collection ofmetal'is algo completed in the adjoining two miles (Kilotfieters)
(iii) The measurements are recorded in the MeasuremenL book,

3. Q.S,shall ifrcquircd, bc dust, grassetc,itshall than befilledin basket&conveyedwhererequired
and spread evenly the prepared surface be given twisting motion to the basket at. thc time of spreading, surface shall then (15 m)
Ly means of templates and strings as well as with camber boards and Spiril level.
4. Between the straight lenglh and curves and at the meeting points orthc convex and concave r»rtions of the reverse CUtves. the
change in camber of the road, due to super elevations shall be made as wc•lä as with camber boards and spirit level,
5. At the time of spreading Q.S. a small quantiLy (about to 5 percent) of metal as directedshall be retained at the first instauce. It
shall be spread later on after partial consolidated as required to recti(v the camber and to fill up thc hollows if any, No excra amounl shall
be paid for Ibis,

Measurements shall be paid as pct Che measurements of collection less Ihe qtrantity remaincd•to be spread and on cubic metre
basis,

rate includes the cost of screening the Q.S,if any spreading. sectioning. with templateend adding rescrvcd quota of trietal,
while rolling is in progress for making good hollows and camber.

surface shall be.brought to the required (%jtLL'crwhich shall be checked at every 50 IL (15 'M.) bymeans off tctnplatesOfwhile
the necessary Of the in between shall tested by strings and wrrcc,led as required.
9. • centre shall first be marked in the subgrade which is consolidated and has uniform camber and grade as
rcquired,

IO. TheQ.S. shall be laid for a small length on 25 ft. (8 M.) and then the edge stoncs-shall be laid.
11. Pegs shall bedriven on either side of the road and joined with strings true and parallel with a distance between they equal to thc
width bo laid wilh oversite metal Similarly.

12. Thc Q.S. shall be laid as close as possible 80 as too leave minimum possible interstices and voids.
13. Before rolling isallowed onsortngthcside bermsshall be filled uptothetopofthcsolingand aLIcasi3'-DØ(L me) on either side so
as to prevent metal layer getting disturbed kitnes during rolling. maerate is inclusive of all the operafions as stated above.
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Rolling & Congolidadng water boond macadam (except laterite & Bankar) incl. watering not 150
Inm thickness (main layer including binding materials) including filling in depressionwhich occurduring the

proæse with power Riller exceeding 8.0 M.T. but not e«ceeding 12.0 M.T.
Immediately following the spreading of Lhe coaRje aggregates rolling shall be with wheeled power rollcrs of 8 to IO Lonne1.

capacity or tandem rolle or equivalent vibratory roller, fic weight of the roller Bhall dcpcnd upon the type of the aggregatc and be
indic.ßlt:d by Fangincer-in-c.barge-

Except on super elevated portions where lhe rolling shall procccd from inncr cdgo to outer, rotting shall begin from thc edges2.

gradually progressing towards the centre-First the edge/edgesshall be compacted with roller running forward and backward- *Ili". roller
shall thcn movc inwards para]lcl to center line of the road,in successive passes uniformly lapping preceding Iraek$ by least one hatf the
width.

Rolling shall conånueuntil the aggregate ts thoroughly keyed and lhe creeping of the aggregate ahead ofthe roller is no longer3.'

visible. During rolling slight sprinkling of water may be If neæssary,RQlEing shall not be done when the sub-grade is soft or yielding
or when it causes WBVC likc motion in thg sub-gradc or sub-base course.

rolled suriacæ shall bc checked Iransvcrscly and longitudinal wilh lemplates and any irregularities corrected by loosening
the surface, adding or removing necessary amounts of aggregate and rerolling until, Lhe entire surfacx: conforms to desired cantbet• an•
grade, In no case shall the use of screening be permitted to tnake up depression.

Thc blindagc matcrial whcrc iL iB rcquircd Io bc used sbatl be applied successively in two ot' more thin layers ata and uniforr.
rate: After each application, the surface *hall be copiously xprinklcd with water, the resulting slurry swept in with hand brooms OJ

mechanical brooms to till the voids properlyand rolled, during which water shall he applied to the wheel* 01 the rollers ii necessary to wash
down Lhe binding material slicking Lo them, These opera(i01W shall continue until the resulting *lurry aficr filling voids,forms wave
ahead ofthc moving roiler,

Aftcrthe linal compaction ofwatcrb011Qd macadam course the road shall be allowed Io dry overnight-Nextmorning hungry spot*6.
shall be filled with screenings of as dirgcted,tighlly sprinkled with watcr iC necessary and rolled. Na traffic shall be
allowed on tbc road until thc macadam has get.'lltc Engineer-in-charge huvc thc discrcdon to stop hauling traffc from using the
completed water bound maciåarn course if in his opinion it would cause excessive damege to the surface.

Payment be roade on basis the linished work and *halt de eost of walcring,rcQt of machinery cest fuel, wages ot
drivers and cleaners and murrum bund etc.
ITEM NO, 21 Construction ofgranular gub.bage by providing cloee graded inaterial / coarse graded materi&d, mixing bymix

in place method, in a lhechanical mb' plant at OMC, carriage of mixed material to work Bite spreading
in uniforrn layers with graderon prepared surføee and compactingwitb smooth wheel roller or vibratory
pawer r0110Ti to achieve the desired density, complete as porTecbnieal Specification Clause 401.

Granular sub Base
Seopet-
This work shall consist of laying and compacting well-graded B.T. material on prepared subgrade in accordancc wilh the requirements
these Specifications. The matcria[ 'hall be laid in one or more layers sub-bage or lower sub-basc and upper sub-base (Ica-med as sub-bas
hereinafter) as necessary according to lines, grades and a•oss-gccdons shown on the drawingx or as dirceted by the Engineer,
401.2 Materials:-
Thc rnalcriat Io be used for lhe work shall bc natural sand. murrum, erushed stone or combinaåon thereof depending upon •the

grading required, Matctials likc c,mshcd slag a-ushed concLTtc, brick metal and kankar be allowed only with the specific approval
thc Enginccr, 'Itiematerials shall be free from organic or olher deleterious constituents and conform to one of the three gradings given in
Table 4110-1.

While the gradings in Table 400-1 are Lnrespect of close-graded granular sub base materials, one each formaximum particle Bizc of 75 mm.53rnm and 26.5 mm, the corresponding gradings for the coarse graded materials for cach of Lhe thrcc maximum pgrticle .sizes are given at

Tablc 40t9, The grading to bé adopted for a project shall 'aeas specified in the Contract-
-2.2 PtuüaL requirements

L matcrial$ shall have a IO pcrccnt lines valuc ot 50 kN •r morc (for sample in soaked condition ) when tested in compliance with
BS-.812(Part '111), The water absorption value of the •caarse aggregate shall be determined per JS: (Part 3), if this value greater
than 2 per cent, Lhe soundness tesl shall be carHed out on thematerial delivered to site as per IS: 383. For Grading I] and Ill marcrialq, the.

CBRshail be dctcrtnined at thc dcnsily and moisture content likely to be in equilibrium mnditionswhich shalt be taken as being
the density relacing to a uniform air void* content of 5 percenL

TABLE 400-1. GRADING FOR CLOSE GRADED GRANULAR SUB-BASE MATERUUS.

75.0 mm
53.0 mm
26,5 mm

100

go-100

55-90

J00

70-100 100



9.5 mm
4.75 mm
2,36 rntT1

11.425mm
0.075 mm
C'-BR value (Minimum)

3565
25-55

20-0
10-25

3-10

30

33

50-80

4065
30-60

15>25

3-10

25

40-6
2035
3-10

TABLE 400-2, GRADLNG FOR COARSE GRADEDGRANULARSUB-BASE YLATEIUALS

15.0 mm
53.D mm
265 mm
9,EU mm
4.75 mm

236mm

0-075 .mm

CBR Value (Minimum)

IOO

55-75.

ltv3Q

.10

30

LOO

so-80

1535

25

100

25-45

20

Note:-'llle material passing d'25 micron (0.425 mm) sieve for all thc grading when tested according to IS: 2720(Part 5) shall have

liquid limit and plasticity il)dex not more than 25 and 6 rxpectiyety.
401.3 of gub-basc:•

II. be ensured prior Io actual execution that the malkTiaI to be used in the sub-basé Satisfies the :equiæments of CBR and other

physical requirctnctLIS when compacted and finished,

When directed by the Engineer, this *halt bc verified by perfin-ning CBR tests in (he laboratory as required on specimens remolded at field

dw density and moisture conmc and any other tests for thc oquality" ofmaterials, as may be necessary,

401A Construction Operations:
Prepergtion of subgrade:-

Immediately prior to laying of sub-base, the subgrade already finished to Clause 301 Of 305 as applicable be prepared by

vegetatioo and other extraneous matter. lightly sprinkled with water if necessary and rotted with passes of 80-100 kN smooth wheeled
roller.
Spro.Adingand compacting

sub-base material of grading specified in the Contract shalt be spread on the prepared subgrade the help 01 a tnot0f grader Of

adequate capacity, its blade having hydrauEie controls suitable for initial adjustment and for maintaining the required slope. and

(luring Ihe opc1ÄdLion vr other means as approved by lhe Engineer,

the sub-base tnaoarial consigtg of combination of tngtnriH]s in Clause 401.2,1, mixingshall be done mechanically by th

mix-in-piace- mctluul.
Mannal mixing shall be permitted only wheæ the width of laying is not adequate for mechanical operations a* in smatl sip-ed jobs,

equipment ued for mi*in.place construction *hall be a rotavator or similår approved equipment capable of mixing the material to the
desired degree. If so desired by the Engineer, trial runs with the equipment shall. be carried out to esmblish its suitability for the work,

Moisture contentof Ihe loose matedal shall be checked in accordance with IS:2721) CParL 2) and suitably adjusted by splinkling additional
waler from a tuck mounted or trailer mounted water tank and suitable for applying water uniformly and at controlled quantities to

variable Widths ofsurface or othermeans approvedbythe Engineer. According to need to obtainrequired Compaction & as per instructioné
Of Engineer-in-charge Contrwlor shall use required Rollers in order to oblain required compaction and as per instructions of EngineeNn»

charge, contractor shall use smooth wheeled / vibratory roller of 80 to 100 static weight, Rolling shall commence at edges& pmgress
towarxl* centre rorportions having crossfall on both sides,

Each pass qftherollershall uniformlyoverlap not k:ss than one third ofthe track made in the preceding pass, During rolling, thc grade and
cross fall (Camber) shall be cheeked and any high spots or depressions which becojne apparent, by removing or adding fresh
material. ne speed of the roller shall not exceed 5.Km. Per hour,
R012ing 8ha]l be continued till thc density achicved is at.least 98 pcr of thcmaximum dry density for thc material dctcmnined as per

8). The surface of any layer of material on compledon of compaction shall be well closed. free from nioyement under
compacüon equipment and from compaction planes, ridges, cracks or loose material. All looser segregated or otherwise defective areas
shall be made good to the full thickness of layer and recompacted,

o
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401.5 Surface Finish and QualiV Control of Worki-

-mesurfaee finish of construction shall confot-m to the. requirements of Claus,e. 902.

Control on the quality materials and works shall be exercised by the Engineer in accordance With Section 900.

401.6 Arrangements forTramc :-

During {he period arrangement of traffic shall be maintained in accordancc with clausc 112.

401..7 Measurements for payment
During sub-base shall bemeasured as fitiish«l work in position in cubic metiER.

proqecGOT1 ofedges of granular sut>base extended over the frill formation as show-nin the drawing shali be considered incidental to th
work of Vä'0Viding granular subbase and as such no extra payment Shall be made. the.

Thc contract unit rate rorgranular subbase *hall be payment in full for carryingout thc rpquired opcrafions including full oompcnsation
for
(i) making artzngements for traffic to Clause I)? e.'*cept for treatrnent to verges, shoulders and construction oi diversions;

•(ii) furnishing all tnatcri•tlls incorporal.ed in Lhe work including all royalties, fees. rents ',yhere necessary and all leads and lifts;
(iii) all labour, tools, equipment .and incidentals Io compiéIC Lhe v,ork to Ihe specifications

(iv) carrying oui the work in part widths Uf road whore dimcterl: ;anrl
(v) carrying out the required tests for quality coril$ihl-

1NM-22 Providing and laying W.B.M. Sub base/Base couse)

. Specifications for W.B.M. : (Sub base/Base Course) cmshettnroken Stone aggregates or _ mm compacted
(hickness rolling and bonded together "ith sasecnings B.T.M.C. metal of size 45 to 63mm glze ineluding 20%
grit (Stone Screeininø & otone dust as filler including spreading water & consolidaüon by required roller as
per specification.

2.0 Materials

2.1 Coarse agregates : General requirements coarse aggregates shall be stone metal obtained from quarries approved bi
the Executive Engineer prior to collection. The metal* *hall be 01 approved quality with all leads and [fts. The metal shall be obtaine I

from hard, tough. munti. durable, stone of close lcxlltrc as is locally,available and reasonably free from decay and weatheling, Pieces cl

the stone *halt be angular and roughly cubical in shåpc and round, elongatf1E or flaky mateHals shall be rejecled. No round or oblong
pebbles or angular chips larger or smaller than specified size be. allowed. 'The size of metal shall be 40 mm to mm and shall bc
gushed/ltand broken, All unsound weathered or obtained from the upJkT surface layer oi the quarry or other layers
& bouldes Sha-13 be rejected.

2.-1.1 Physical requirements aggregates :3haEt conform to the physical requirementsas indicated in the Table No.
hereafter.

TABLE PHYSICAL REQUIREMENTS OF COARSE AGGREGATES WATER BOUND MACADAM FOR SUB-BASE
COURSES

1.

2,

t Los Angeles
Abrasion value
Or
Aggregate

Impact value

Comb incd
Flakiness and
Elongation -

Indices (Total)

19.2386
Wart-4)

IS: 2386
(PRL-<) or

IS:2386
(Pan.-

4f) cent (Max)

30 per cent (Max)

.30 cent Olax)

Aggegate* may satisfy requirements of eilher oi Ihe two tcsts,

•t Aggregates like bricks, metal, kankar, ltlterite etc, which get softened in presence of waber. shall be tegted for value
under WCL condition in accordance with IS : 5640

2.1.2 Grading requirement : *Ihe coarse aggregates shall contor;n the grading requ[remeot as indicated in TableNo. 2 below :

TABIE 400-7. GRADING REQUIREMEN'ISOF COARSE AGGREGATES

125 mm90 mm 10 45 mm
9) mm

100

9MOO



2.

3,

63 mm to 45 mm

53 mm to ZZ.4 mm

35

45
22.4

90

53

45
22.4

45
22 -d

112

mm

mm

mm
mm
mm

mm

mm
mm
mm
mm

0-15

100

25-75

05
100

95100
+90
0-10

0-5

2.2 ScreenitWapproved qualiV of mun•um/Vitty materials Screenino/murrum/grittymaterials to fill voids tinthc coars
aggregate and to act as binding materials shall generally consist ofmedominandy rtD3)-öIasticmaterial such as mar-rum pr gravel {Othf
than roundcd rivcr'borae matcBaD provided the liquid ur:it and plasticity index of the matgrial is below 20 & 6 rcspectively & fractio
pasqing 75 micron sieve does not exceed IO percent.
2.2. I A$far as pö89iblc. scrccning/murrum/gritty matcriat3 shall conform tothe gradmgs getforth in Table No. 400.3 bclow ;

TABLE 400 - 3. GRADiNG FOR SCREENINGS

132 mm

IL2 mm

13.2 mm
11.2 mm
5.6mm
J8Q mcn
IL2 mm

mm
180 micn

100'
95100

0-10

90-100
1545

TABLE400 - 9. NPROXIMATE QUANITIUS oil COARSE AGGREGATES ANDSCREENNGS REQUIRED FOR OO / 75
MM COMPACTED OF WATER BOUND MACADAM (WBM> SUBBASE/ BASE COURSE FOR .10 M2 ARM

Type A 13.2 mm

Type A 12.2 mm

Type B

o

O
GradinÉL

Grading2

do

Grading3

90 mm to

63mm to

do -

53mm to

100 mm
45 mm
75 mm
45 rnrn

• do

75 mm
22,4 mm.

1.21 to

1.43 ms
0.91 to

-dg-

027 tö 0.30

0.12 to o.i5 mn

020 to 02 m'

0.18 Io O.21m•'

Not Uniform 030 to 0.32ma

- do •

0.22 to 024

-do-

3.0 "Op"iiong
Preparation of base The subgrade/sub.base/båsc to receive Lhe water bound macadam.counc shall bc prepared to the

specified grade and camber and made free ot dust and other extraneous material- Any ruts or soft yielding place* 8ball be corrected in
approved manner and rolled until firm-Where water bound macadam tn be laid over an existing black topped ram x 50 mm
furrows shall be at an angle of 45 degrees to the road at 1 metre interval* in the latter before laying the cozrse aggregate.

3.2 COUtSe RÜegte : Thc shall bc sproad uniformly upon the prepared base in such åuantiliesII-ull
the thickness of the compacted layer 100 for grading J and 75 IODmm gradings2 and $ as specified,
The spreading shall be done from stock piles along Ihe side 01 the roadway or directly from vehicll*.ln no cag shall Lhe aggregate bc

dumped in heaps directly on the sulface prepared to receive the aggregate nor Shal] hauling over uncompacted or paltially compacted •

be permitted.
Thc surfacc of Ehe aggregates spread sh*ll be carefully I.hccked templates and all high or low EßJts rerhedied by removing or adding

as may be required. No of large•or fine particles shall be allowed and the coarse aggregate as may be required. No
ass read Shal]' f u ifortnthe o e
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fine
Thc e,oarec aggrcgalc shall not normally bc sprcad more than 3 days in advance of Ibe. subsequent constnaction opcrations.

3.3 Rolling I-mmedie.telyfollowing the spreading ofthe coarse aggregatenlling shall be started with three wheeled power rollers
oi 6 to IO Ioane capacity or tandemor vibratory rollers Ofapproved tygc.Thc weightOL the roller shall depend upon the type of the aggregate
and as may be indicated by the Engineer-in-charge,

Except on super elevated portions where the rolling shall proceed from inner edge tp theouter,rollingshall begin from the edges gradually
progressing Lowards lhe centre.frst thc cdge/edgcs shall bc compactQd with roller running forward and backward-The roller shall then
move inwards parallel to the centre tine Df the road, in succmsive passes uniformly lapping precrediteg IrackB by ut least one halfwid&L

Roiling shall continue until the are thoroughly keyed and the creping of aggregates ahead or roller longer visible.During
rolling slight .rinkling of water may be done, if necessary.Rollingshall not be done when the sub grade is sottor yielding or when it causes
a wave-like motion in the subgrade or sub-base course.

rollcd surjace shall bc checked transversely and longitudinally with lcmplatcs and any irregularities corrected by loosening the

suråceradding and removing necessary amounts of aggregates and rerolling until the entige surface conforms to desired number and
grade. In no case shall the use of screenings be permiCed make up depressions.

3+4 Application of screening/ murrum/ griåy material : Aftcrthc coarse aggregate has been rolled to Chuse 33 streeuings/
murrutn/gricty material complcce]y fill the interscices shall bc appiicd gradually over the surface,ülese Shal] not be damp orwet at the
time application -Dry rolling shall be done whi Ie the sa•eenings/murru m/gritiymaterial are. being gprcad 80 th8LYibrations of the roller
cause them to settle into the voids of the coarse aggregate. screenings/murcum/grittymaterial shall not bc dumped in pnes but spread
uniformly in successive thin Layers either by thespreading modon of hand shovels or by spreaders.or directly from trucks-Trucks
operation for spreading the screenings/muruin/gritty shall be driven as not to disturb the coarse aggrcgal.c,

screenings/approved quali$ murrum/griüy materiål Shal] be applied at slow and uniform rate {in three or more so as
tn ensure fitting of ail voids,'lhis shall be accompanied by dry rolling and brooming with mechanical brooms. hand-brooms or both. rnno
case shall the screenings;be applied so fast End thick ag to form cakes or ridges on thesurfacein such a manner as w,ould prevent filling oi
voids or prevent the direct bearing of the roller on the coarse aggregate, Ihese operations shall continue until no more screenings can bc
(oreod into fhe. voidg of the coarse aggregate.

fie spreadjng,rolling and brooming of screening/munum/gritty material shall be carried out in only such lengths ofthe road which could
be completed within one days operation.

3.5 Sprinkling and grouting Aficr the M'.rmoings/mljrurn/gritty material have hmtl applicd,thc: shall be copiously
sprinkled with waterl swept and rolled Hand brooms shall bc used to sweep thc wet säeenings/tnurrum/grittymaterial into void and to
distribute them evenly. sprinkling,sweeping and rolling operation 8ball be continued with additional screenings applied as
necessary,until thc coarse aggregate has been thoroughly well-bonded and firmly set in full depth and a gtou; ha$ boon formed of
screenings/murrum/gritzy material-Care shall bc taken to seen that the base or sub grads gocsmot get damaged due to the addition of

excessiyc quantifies of watcr during construction,

3.6 Setting and drying :Afterthe final compaction otwatxbound macadam course, the road shall be allowed to doeovernightNcxt
morning hungry spots shall be filled with screenings/murrum/grittymaterial as directed, slightly sprinkled with water if necessary and
rolled, No traffc shall be allowed on the road until the macadam his set, The Engineer-in-charge shall have the discretion to stop having
traffic from using the completed water bound Ineeadam COUNC if in his opinion it would cause excessive froin to the surface,

4.0 Surface finish :

surface finish ot construction *hat] contirm to the following requirements

4.1 General : ALI mrks performed shall oonform to Lhe lines, gmdesr cross æcLions and dimensions shown on the drawings OE' as
directed by the Engineerin-charge subject to the pernittcd tolerances described hereinafter.

4.2 Hoüontai Aligrments : Horizontal alignments shan be reckoned Wilb respect Io the centreline ofthe carriage way as shown
on tbc drawings-The edges of thc_carttagcway as constructed shall bc within a tolerance ot ± 25 mm thcrcfrom, The gjrresponding
tolerance rvredges the roadway lower layet* of payments shall ± 40 mm,
4.3 Longitudinal profile : The levels of the subgrade and different pavement course as cons&ucted shall not very from those
calculated with reference to lhe longitudinal and Cross-profile Ofthe road shown on the drawings Or as directed by the Engineer-in-charge,
beyond Ihe IoEu-ancws meutioncd below:

Subgradc

Base course

25 mm
± 15 mm

Su b-basc

Wearing course

20 mm

provided, 'however, that the negative tolerance for wearing coarse shall liot be permitted in conjunction with the po?itive
tolerance for base course if the thickness of the rormeris *Lhereby reduced by more than 6 mm.

Surfaoe Regulativ : The surface regularity of coniplctcd sub-base basc coursc and weaxing surface in thc longitudinal and4.4
transverse directions shall be within the tolerance in Table No.Cbe10w:
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No. 4: Pennitted tolerance of surface Regularity for paymcnl. course

1. Water Bound Macadam
with normal size metal

00-50 mm and 40-63 mm Size)

12 30 .8

The longitudinal' profile shaJI be cheekedwith a 3 metre lung straight edge. at the middle of cach traffc lane along a line parallel the

centre line of the road. The transverse profile shall be checked with a set of three cambcrat interval* Qi IO metres.

4.5 Reet{fieation E Where thc surface.irrcgularlyofsubgradeandthevariouspavementcourseåliout*idethespeclficd
shall be liable to recti-ty these in die manner described below and to the satisfaction of the Engineer-in-charge.

'W%en the surface is high or Iowa the top 75 mm shall be ecarified, reshaped with added material'as necessary and recompacted as per the

gpccification of W.B.M. fte area frealed tt a place shall not be less than 5 melles long and 2 metres vide,

5.0 Quality Control •tests during Construction
5.1 General : Ille maleriuls supp!iedaud lheworkscarried out by LheconLraclor shall conforrn to the specification prescribed in Lhe

preceding Clauscs.

For eusuring the requisilc quality of Conseruction , the nraterials iLttd works Shan be illbjecled Io quality eonü-ol test,as describe hereinafter,
by the Engineer-in-charge, lcsling set j:orLh are. desirable minimum and thc Engineer-in-charge shall have Ihe full

authority to carty oct tests as frequendy as he may dccm necessary to satisfy himself that the maleri+13and works comply with the

appropriatespecifications.

Test procedures the quality LCSIS are indicated in the gpcx.•ifications or eeltain test thig sect-ion,

Wher no specific besting procedure is mentioned,the shall becartfied out as pet* ibe•prcvalcttt engineering practice to the directions
of the

52 Test on Sub-bases & Bases :

52.1 ütetests and their .lreqtteneies for W.B.M. Ines ofbases & sub-base shall be as given iti Table No.5 below

Tøble No. 5 Control tests & their frequency for sub-base & bases orwater bound macadam

1. Wute.r Bound (i) Aggregate.
Gi) Grading
(iii) Flakiness index
(iv) Atcerberg limit

Onetest per 1200cu.m.
One test per JOO cu,m.
()ne 200
One test per 25cu,m- oi
maw•rials for scrccaings.

5.2.2 Compacdon Control : Control shalt be exercised by tacking at. leastonetneasurcmentofdcnsity for each 1000 square metres of

compacted areaE or closer as tequited to yield the minimum nutlber of test rsults for evaluating a day>s work statistical basis.The
determination of density shali be in accotünce with IS 7/20 (PartXX VIII).Test locations shall bc on thercsults of any onc test
but on the meanvüe ofa set of 5-10 density determinations. The number of tests in one set of measurements Khali be 5.as long as iL is felt

Lhal sufficient eonu•o!over znateria]s and the method of eompaction is being exercised»lf considerabEe variations are observed bctwccn
individual densiÄr tesu]ts, the minimum number of tests in one set ofmeasurement shall be increased to acceptance ufwvt-k shall

öcsubject to thc condiüon that thc mean dry density equal* or cxcecds the spceificd density and the standard deviation for any of

rcsuJl&is below 0.08 gm/cc.

G.O Arrung:mcnt ofTrafficduring Construction
0.1 General The contractor shall at all times carry outwork on thc highway in a manna-creating least interferenc± LO the-flow ot

traffic while consistcnt wilh the salisfactory cxecutiotl of thc same -For 411 work involving improvements Io thc existing highway.the

contractor shall, in accordance wilh the ditT.cGves Ot lite Engincer;n-cbGrgee provided and maintain, during Ibe execution Of the a

passage for traffic along a part ot the existing way undet improvement. or along a temporary diversion coostructcd closc IU thehighway.

of Trofie along a part ot the INsting Carriage way Improvement method shall be adopted where. in the
opi nion ofthc Engineer-in-charge, the improvccncrit works, namely widening of the existing pavement or to cross.
drainge works, could bc cattied out ot) part widths at a time and the traffic could simultancously bc passed without undue delay and
dillieulty on the other part.Thc road shoulder shall be dressed and brought in line wilh the pavement and nuintaincd throughout the

duration of lhe work to the satisfaelion ofthe Engin@er-in-charge. Where work* i$ in progres in continuous long stretches, pasing places.

at least 20 metre long 6 metre wide, inclusive of the width 01 Ihe existing calTiågc way shall be provided hall to one kilometer intervals

as directed by Lhe Engineer-in-charge,Exlra Lreutment 'IO shoulders where neccsgary, shall be given as ordered by the.Engineer-in-
charge ,

o
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6.3 Passage oftraffic along a Temporaty Divcrgiotl Illeapinionofthe Engineer-in-chargeit is not possible topassthe traffic

on part width of Ihe carriage. way for any reason, a temporary diversion close to Ihe highway shall be cousåucted as dlrcctcd. It shall bc
paved with locally available materials such as hard murrum, gravel, brick or *Ione metål to the specified thickness and provided with
bituminous surfacing,where directed. In all cusc, Lhe alignmenl«gradicnts and surface type of lhe diversion,inclL1dingits junctions. shall be
approl.ed by thc Engineer-in-charge. hcfnre the highway is {lemured and closed Io '.rdfic. At. cross drainage points. the conbulor Shal]
provide tcrnporaor crossings for the diversion according to the designs approvUd by Ihe Engineefrin,chargé,

6.4 Tramc Safety and contTol "Ihe contractor Shall lake all nccmsatry measures for Ihe safCIY of traffic during constnction and

provide, ercet and maintain such banicades, including signs, markings flags. tights•and flag-t71CIL rnay be requited by the Engineer-in-
c-hzrge Ior information and protection of traffic gpproaching or passing through thc section of Lhe highway under improvement. Before
taking up any construction, an agreed phased programme for the diversion of traffic on Lhe highway shall be drawn up in consultalion with
the Engineer-in-charge,
'Ihe batyicades erected on either side of the earriage/portion of the carriage way closed to traffic, *ball be of strong deign to resist

violation, and painted 'With alternate black and white stripes. Red lanterns or warning ligllis of similar type shall be mounted on Ihe
barricades at night and kep! throughout from SUfiSOt to sunrisc.

At the point where traffic is to deviate from its normal path whether on teauporary diversion or part width of the camiage way the chamel
for Ira-me Shal] be clearly tnarkcd with thc aid of pavementmarkings painted dtume or'a simitar device to the directions of lhc Engineer-

in-charge, right thc passage 51t?LJIbe willi laüleros or suitable light source.
One way traffiLt operation shall be established wherelter LrHftic is Lo be passed over part of thc carriage way inadequate for tycylane
Ixaffie.'lhis Shal! be dotte with the help üEflagmcn kcpl. positioned oppi)5iic sides during all hours for regulation of traffic, Tte flagmen
*hall be equipped wich red and green flags and •IRBIcrnB/1ighl$.

On both sides,suilable regulatory/wurtting signw *ball be installed for the guidance of macl On cach approach at Icast two signs shall
bc up put one close to Ihe point where transition of carriage way begins and thc other 120 metrcs Elwuy,lhc sigrjs bc of approved
design and of refractory,t.nyc it so directed.
6.5 Maintenance of Diversion and traffic control : and other traffic control devices,aswell Ihe
riding suråceof diversions shall be maintained in satisfaeLory conditions dll such time they Eu-e requilt!d as directed by the Engineer-in-
charge,Thc lemporary travel way Shal} be. kepi. free of dust by frequegt appliu2åon of waler u necessary.
6.6 Measuremcnis for payment tramc Arrangement : N) arrangeanenlS ror It-affie during construction including maintenance

off but exclud iog initial dressing and/or extra treatment (f Ihe*boulders and coli Sl ruction ot' temporary diversions Shal) be considered

as incidental 10 lhe works and Contractor responsibility.

Construction Of temporary diversions, initial dressing of the shoulders and extra paving passing places paid foi as
provision surrg, if writdctt order is is*lted to dn so by the Engineerrin-charge.

Measurements for payments forW.B.M.
Water bound mgcadam shall bc rncztsured as fini*hed work in position is cubic mctrcs,Thc finished thickness of sub-basc and7.1

base courses to be p,'lid on volume basis shall be computed in the following manner ;

I shall be taken before and alter construction, at glid orpoints JO metres ct±tltre 'LO centre longitudinally En straight tcachcs but 6

metres at curves,NorrnaIIy, two-lane roads Lhe levels Sha]] be taken at four positions transverselh at 0.75 and 2.75 metres from cither

edge of the carriage and single lane roads these shall be taken at two positions Iransvtrsely br.'.ing al. I .25 metre. fram either edge
01 the carriage way.

the transverse grid line should be left in the form of embedded on citherend* or hy t.he other means that

it is possible Io locate the grid points for level measurement* after each successive course is-laid.

For pavctncnt$ taid OOEYoverwidening portion, at leastone line of levels shall bc taken on cach *trip ofwidening or more dexnding
on thc width widening as decided by the Engineer-iiH-•harge, nowtithstanding IIIC above, if thc need ntay arise. particularly in the case
of cs(itnation Of thc volutne Of thc material for leveling course. The average thickness 01 IJte pavemcnc source in any area shall be 'he
etilbmelicat mean of difference of bevels bcfoæ and ancrconstruction at Lhe grid {alling jn that 'area, pmvidcd that thickness
of finished work shall be limited to thosc shown on the upproved by the Engineerån-charge,

As supplernetRIo ]evcl Incasurcmcnt, Eljg5neefri1Rharge shall have the portion to cutcorcs/holcs Io c-hcc:k on Lhe depth Ofeottg±tvction,

"Ihe contractor shall sign day Io day levcling work and also original cross section, longitudinal section in token of his acceplancu elc. Iltc
working sections both longitudinal and cross Uf (he sub-grade $11all be taken by the Engineer-in-charge bef01T thc actual W.B.M. work is
started. The contractor or his authorised reprucnlative Shall attend day to day leveling work and sign wiLh date the field book daily in

token ot- his acceptance. It there is any disagreement the confractor shall inform of it in witing Io the officer conccrmxl wit-a specific
reference (o lhe sections bef01x.2 starting further work. Once the work started no cognizance of any complaint taken. Mcrcly r 01 signing
of the levet book shall not be dcc:ned as disagreement. 'the Executive Engineer shall also verify leveling work to the extent GI 5

beforc cotnmencclltetll o[WBM, WBNI shall be maintained by the contractorto propcr fonnuion and grade till this ilR,fiJ i* fina)iymeasured
and. accepted by (bc measurement shall be taken on compacted WBM.
Any crack Iortlldlion obsenred in between any layer ofWBM work shall bc deducted frorn the measurements taken and

net quantity Oil IrVBM work shall be considered for payment.
8.0 lüitc

TIIV conlruct bound macadam sub-base/base course shall be payment in full for carrying out the t•equired

operaliong including (ull eotmx•nsaljon for a]] components !isted below :
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Making atzangemcnts for traffic to Clause-6 except for initial treatment to and construction of diversions.

Furnishing all maierials to be incorporated in the work inchiding royalties. fees. rents where necessary and anleads and Efts.

All labour, 100], equipment and incidentals to complete the wofk to the specifications and

Caerying out the work in part widths of roadway Thctt directcd,

Etem No. : 23 : Providing laying, spreading and eompncünggraded •ekateto mixrnecadum specification inciading
premixing the material *ith water at OMC in mechanical Of material by Gppcr to Eitc

laying in uniform layers with paver in sub-base / base coursh on xvell prepared sutface and compactingwith
vibratory roller to achieve the densiv. including e•'dsdng asphalt as & where requii•ed.

d06.WLTMIXMACADAM SUB-BASE/BASE

406.1. Scope
Ihiswork shall consist of laying and compacting clcan, crushcd, graded aggregate and material, premixed yith water, to a dense
ZTIaSS on a grade/sub-base./bæ.e Ota as the may be in accordance with the

Specific.Atianx.'[he material shall be laid in one ormore layers aä necnsary tn lines, grades and cross-metions shown on thc: approved

drawings or as diecctc.d by (be Engineer,
The thickness ni a sirgle compacted Wet aMix Macadam IQver shall nnt be less than 7?' mm. When vibrating Of other approved types of

compacting equipment are usedt the comrncted depth of a single layer of the sub-base course may be increased to 200 min upon approval

of the Enaineer.

406.2. Materials
noe„2.1.
406.2.1.1. Physical requirements: Course aggregate* *hall be crushed 'Slone, Ir gravel/shingle is used, not less than 90 per cent
by weight of the gravel/shinglc picccs retained Ott 4.75 mm shall have at least two fractured faces, 'The aggregates shall conform to

Ote physical requircrncuts ut •rable 400* to below,

O, PHYSICALREQUIREMENIS OF COARSE AGGREGAI%S FOR

wvr MN MACADAM FOR SUB-BASE,'BASE

*Los Angeles Abrasion value or

'Aggregate impact value,

2- Combined and

Elongation indices (Total)

IS: 238b
IS: 2386 or
IS: (PART-D

'10 percent Max)
30 percent

30percent (Maxi•r

Aggregate may satiS19 requirements of eilhcr of IWO ltStS.
' determine this combined proportion, the flaky *torae fram a representative sample should first be separated out- maltiness index is
wcight orflaky stone metal dividcd by weight of stone sample, Only Tie elongated art-icEes are separated out from the remaining (non-
flaky) slune metal. Elong-dlion index is weigilt purliclcs by total ncm.flaky particles, Ille va\ucof flakiness index and
clongation index 30 found ere Nd dcd up,

water absorp1i01j vwlue Lhe coarse aggregate is greater than 2 per centi the soundness test shall be carfled out on the material

delivered to as per IS: 2386 (Part 5).

406.2.1.2. Grading requirements:The aggregalcs shall cuniunn to thc grading givel) in Table

TABLE 400 - 11 GRADING REQUIREMENTS OF AGGREGATES FOR WETMIX MACADAM o
53.00 mm
4500 mtn
26.50 tnm
22.40 mm
1120 mm

TOC
95-1

GO-BJ

40-6)

4.7.5 mm
2-36 mm

600.00 MiclTn.
75.CO Micron

2.5-40

L5-30

0-8

Mata•ials Encr than {25 micron shall have Plasticity Ihdex (PI} not exceeding 6,

The fitLaI gradation approved within these limits shall be well graded from coarse IO fitc and shall vary Iow titnii. on nge sieve
to the high limit nn the. adjacent sieve or vice versa.
406.3. Construction Operations

406.3. t, Preparation Of base: Clausc '104.3.1 *hall apply-

or lateral eontnement of agre.gates: 3%ile constructing mix macadum, arrangerneit shall bc made thc:
lateral confinement of wet mix- This ghall be done,by materials in adjoining shouldcrs along with at of wet mix macadam layer and
follnwing the. sequence of op-:rations described in Clause 407.4.1„

Preparation ofmix: Wet Mix Macadam shall be prepared in an approved mixing plant ofsuitable capacity having provision for
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controlled addition of water and icnved/positive miking arrangement like pug mill or pan type mixer of concrete batching plant. For small
quantity 01 wel mix work, the Engincær Inay pcrtniL lhe mixing Io be done in cont-rele mixers.
Optimum moisture for mixing *hatl be determined in accordance. with IS: 2720 (Part-8) ater replacing aggregate fraction retained on
22.4 mm sieve with material of4.75 mm to 22.4 mm
4063.4. Spreading of mix may bc spread r.ithcr by pavcr finisher or motor grader. For porLionswhere. mechanictil
cannot be usedv manual means as approved by the Engineer shall be used. ffe motCH' grader *hau be capablé of spreading Ihe material
uniformly all Over the surface, Its blade *shallhave hydraulic cont cl suitüble for initial adjustments and maintaining lhe s.o to

»ehicve the specified slope and grade,

The paver finishershatl be self.propelled, having the following features:
(i) loading hopjxrs and suitablc distribution mcchanism
(ii) The screed shall have tamping and vibrating arrangement for Initial eompaecion..to. the layer as it is spread without rutting or

othcrwise cnarring thc surface profile.
Gii) 'Ihe paver Shal] be equipped with necessary control mechanism .GO as to ensure that the finiShed surface is drc,'Cfrom surface

blemishes.

406,3.5. Compaction:
After Lhe mix has been laid Lo the. required thickness, grade and cross fall / camber the same shall be uniformly compacted. Io thc full depth
with suiæb]e roller. If Lhe thickness of single compacted layer does not exceed 100 mm, a smooth 'wheel roller of 80 to ICO KN weight may
be used. For a compacted *ingle taycr up to 200mm, the compaction shall bc dorj with lhe help 01 vibratory roller ofminimum static. weight
of 80 to 100 KN or equivalent eapaeity roller- fie speed of the roller exceed 5 kit'/tl.
In portions having unidirectional cross fall / super elevation, rolling commence from thc lower cdgc and progress gradually towards
the upper edge. Illereafret'r roller should progress parallel the eel)lt.e line of JUad, utli{cnnly euh preceding track by at
Icast onc third width until thc entire sur&cehas been rolled, Alternate ttip,s of the roller shall be terminated in stops at least I in away from
any slop.

In portions in cambcr, rolling should begin at lhc edgc with the roller running forward and backward until the edges have been firmly
compacted- roller shall then progress gradually towards Ihe centre,

Rolling shall be continued till the density at least 98 per cent the maximum dry density for thcmatcaial as determined by the
meLhod outlined in fS; 2720

After lhc ofany-linishcd laycr Bhall bc wc-II closed. frce from movement Inder compact-ion equipment or any compaction
planes, ridges, cracks and loose material, All !oosc, segregakR1 or olherwise defective areas shau be made good to the full thickncss orthe
layer and recomputed,

406,3.6. Setting and drying: After final compaction ofwet mix macadam course, thc road Bhat! bc allowed to dry for 24 hours.
406.4. Opening to Tramc
Plererably 110 vehicular traffic 0': anyqkinri should be allowed on lhe finished wel mix macadam surface dlJ it has dried and the wearåtg

lay ,

406.5. Surface Finish and Quality Control OfWork
406.5. T. Surface evenness: The surface finish of constru ction Rha15 conform 10 the requirement * OfClauSe 902,

406.52, Quality control: Control on the quality of materialsand works shall bcexercised bytheE tgineer in accordance with Section

406.6, Recdficaåon of Surface Irregularity
Where tile surface irregularity of the wet mix macadam COItrsc exceeds the permissible tolerances qr where the course is otherwise
defective due to sub grade soil getting mixed with the aggrvgates, Ihe [tilt thickness of Ihe layer shall Lie scarifiéd ever the affected u•ea,
reshaped with added premixed material or removed and réplacc.•dwi!h fresh premixed material as applical.•leand recomputed in accordance
with Cause 4063, The area treated in the aforesaid manner shall not. he less than 5 in long and in wide In no casc shall depressions be
filled up with unmixed-and un graded material or fines.

406*7. Arangement for Traffic
During the period construction, arrangement of traffic *hat: be done per Clause 112.

406.8. Measurements for Payment
Wet "Jix shall bc mcasured as finished work in position in cubic metres,
406.9. Rates
•lhe Contract unil rate for wet mix macadam shall be payment in full {orcarrying out the required inc)qding lull compensatioii
for all componenls listed in Clause 401.8.

Item No. 24 Prime Coat over granular base providing & applying priming coat medium setting emulsion bitumen @
on surface by mechanical means including cleaning the etc. complete.

502. PRIME COAT OVER GRANULAR mST.:

502.1. Scope
'Thigwork *halt consist of the application of a single coat. of sowviscosity liquidbituminous, f0Rterial to a ponus granular surface prcpuralory
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the superimposition of bituminous treatment or mix.
502.2, Materials
502.2.1. Primer: The choice of a bituminous primer shall depend upon Lhe porosity characteristics orthe surface to be primed as
classified in IRC: Iti These are:
G) Surfaces of low porosity; such as mix rnacudaro and væte:- bound macadam, Gi) Surfaces of medium porosity; such as cement
stabili7Æd soil base,

(iii) Surfues of high porosity; such as a. gravel bae.

502.2+2* Primer viscosity: 'Ihe type and of the primer shall comply with requirement* of IS 8887, as sampled and tested for

bituminous primer in accordance wilh these standards. Guidance on viscosity and rate of spray is given in 'Fable

TABLE 500-1 vrscosrr REQUIREMENT AND QUAN'ITIY OF LIQUID BTLTMINOUS PRIMER

bwporosity

Medium porosqiLY
High porosi

30-60

70-1.40

250.500

6'1'og
9 To 12

12 To 15

502.2+3. Choice of primer: The primer shall be bitumen emulsion. comptying with (S Ofa and gradc specified in the Contract

or as directed by thc Enginccr. Tlic usc of medium curing cutbeck as per IS 217 shall be restricted only for sites al. tupperatures
or for emq'l..•ncy applica{iøns as directed by the Engineer.

502.3. Weather and Seasonal Limitations
Bituminous primer shali not be applied a wet surface (see 502.42) or (luring a dust.storm when the weåther is foggy, rainy or windy
.or when the in the shade is less than IO'*C. Surfaces which are to rr.•ceive engulsion priJncr should be damp, but no free or
standing water shall be present.

502.4. COTL$1„ruction

502.4. i. Equipment: primer distributor shall be a self-proocllcd or towed bitumen pressure sprayer equipped for spraying thc
material uniformly at specified rates and Hand spraying Of small treas, inaccwsiblc to the distributor, or in narrow
shall be sprayed with a pressure hand sprayer, Of ag directed by the (tngineer,

6024.2. Preparation of raad surface: 'Jhe surface to be primed *balt be pxpared in accordance wi(h Clauses GOI .8 and 902 asappropriate,
Immediately to applying the primer surface shall be carefully ewept clean oi dust and loose particles, care being taken not to

disturb the interqacked aggregfite. is best achieved when thc *Ltrraee layer is slightly moist (lightly sprayed •ith water and the surface
allowed to dry) and the surface should be kept moist until thc vrimcr is applied.

502-4.3. AppEication bituminous primer. lhe viscosity aed of application of theprimer shall be as specified in lhe Contract, or
dr.tc1T11incd by site •Ilials carried out HS diæcted by thc Enginezmr. Iulere a geosynthetic is proposed for user the requirements of Clauses
703.32 and 703-4 shall apply, 'bitnmi00115 primer shall be spraycd uniformly in accordance withClause The methodfor application

of the primerwill depend on the type ofequipment to be used. size ofnozzles. pressure at Lhe spray and speed of forv,rard movement.Ihe
COTILrgcLKjr. shall demonstrate at a spraying trial, that the equipment and method to be uge&iscapable of producing A uniform $lrrxy, within
the tolerauees spæified.

5024.4+ Curing ofprimer and opening 10 traffic: A primed surface *hall be *Ilowed Io cure for at least 24 hours or such other period
as is Iuutldlu bc ttccessan.l Lo allow all Lhe volalilcs evaporate before any subsequent surface treanent or mix is laid. Any unabsorbed
primer shalt first be blotted with an application-ofsand, using the minimum quantity possible.A primed surfact*hall not.be opened to traffic
Other than that neeessary to lay the next course.A very thin layer of clean sand may be applied to the surface of the primer, to prevent the
primer picking up under the wheels of the paver and the trucks delivering bituminous material tn the.paver-
502 Tack coat: Over the primed surface, a tack coat should be applied in accordance with Clause $.13.

502.5. Quality Control of Work
For control of the quality of materials supplied and the works cartied out, the relevant provisions of Secl.ion 900 shall apply,

502 Arrtngcmenlsfor Traffic

During consb'uction operations, arrangements for traffic shall b e made in accordancc with thc provisions orClause 112,

502.7. Measurement for Payment
Prime coat shall be measured in terms surface area of application in square metjes.

50248. Rate : The contract unit rate for prime coal witb adjustments as described in Clause 502,7 sba]l be payment in full for carrying out
Lhe required operations including full compensation for all components listed in Clausc 401.8 (D to (v) and as applicable to the work
specified in these Specifications. Payment shall be made on the basis of the provision of prime coaL at an application rate of 0.75 kg Jx•r

square. metre,with adjustment*plus or minus, for the variation between this amount and the actual amount approved by theEngineer after

Tbc prcliminary trials referred Io in Clause 502.4.3.
ITEM 25 : Providing & Supplying evenly Coat with rate. Of OKg/srn(. (including headngthe bitumen

excluding thc cost of bitl.tmen).

o
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TACKCOAT:
503. I. Scope ; "Ihig work shall consist of the application of a single coat of low viscosity liquid bituminous material to an existing
bituminous road sujface preparatory to the superimposition 01 a bituminous mix, •when specified in the Contract or instructed by the

Enginccr.
503.2. Materiids
503.2. l. Binder: The binder used for tack coat be Rapid Setting Bilujneti EmulsionGrade RS-I complying Mith IS:8887 of as
specifeed in the Contract a type & gndc.. use of put back bitumen medium Curing grade as per IS:217 bitumen as per IS',217 shall be
restricted only for Ailes at sub-zero temp return or for emergency applications as directed by the Engineer, or as directed by the
Engineer the of cut back

503.3. Weather and Seasonal Limitations
Specifications shall be same as that 01 It-em no. 502 exceptvth41.Where the tack coat DJcur.back bitumen. Lhe surface Shall be dry.

503.4. Construction
503.4.1

5034.2
Equipment : Same cquiötnents shall be used as rxr item 502.4.1.

Preparation of bage fie surface on which the. tack coatis to be applied shall be clean and frw• dust, dirt. and any
exlrancous material, and be otherwise in acxordallt:e with the requirements orClause 501.8 and 002 as approprite. Immedia'tely
be-tore lhe application of thc tack coatr the surfaec shall be swept clean with a mechanical broom, or by other means as directed by the
Enginccr.

Application orTack coat : application of mck coat-shalt bc at the Nite specificitioa in thc Contract, and Sha]] be503.4.3
applied uniformly. If rate of application ofTack Coat not epeeificed in the eotltrar.r. then it shall be at thc rate specified in Tabite_ Thc
normal range of spraying.

TABLE 500.2 : RATE OF APPLICATION OF TACK COAT

(i) Normal bituminous surraees
(ii) Dry and hungty bituminous surfaces

(iii} Granular surfaces treated with

(iv} Non Bituminous Surfaces

a- Granular base {Not primed)
b- Cement Concrete pavcmcnL

0.20 to 0.25

0.25 to 0.30

0.25 03)

0,35 to 0.40

0.30 to 035
-remperalure for bituminous emulsion shall be 20t to 70'C ancl for a cutback to 80 C if RC-70/MC-70 is used,

503.4.4 Garing of tack coat : tack coat shall be left to cure until all thc volatiles have evaporaled before any subsequent construcLion
is started. No plant or vehicles shall be allowed on Ihe Lack coal other than those essential for thc conslruction,

503.5, Quality Control of Work
For control of the quality ofmaterials supplied and the works ear-icd our, the relevanl provisions of Section 900 shall apply.

503.6. Arran#ments for Traffic

During the period of construction, arrangementx for II-dic shall Ije made in accordancewith the provisions of Cluuse 112.
IIEM-26 Supplying of machine crushed stone aggregate chipping etc. of hard stone folloqing nominal size free of

disintegrated pieces deleterious and organic mauer including filling thc boxes with all lead and lift etc.
complete on site of road.
(a) Kapchi and (b) Grit

1. Stone chips shall consist of regular fragments of clean, hard, tough and dukable rock of uniform quality throughout.
•shall be obtained by crushing rock, and shall be free of elongated and flaky pieces, SOIL and disintegrated materials, and

vegetable or deleterious matter, ney shall satisfy the quality requirements set forth as shown Ilereaftere

3,

4,

T Angeles Abrasion Value

Aggregate Impact Value
Flakiness Index

Stripping Value

Water Absorption

IS : 2386 (parl

IS : 2385 (Part

IS : 624)

: 2386 (Part

35% Maximum
30% Maximum
30% Maximum
25% Maximum
2% Maximum

• Aggregate may satisfy requirement of either of thc two vests,

Sir. or *Lone chips shall be as under
(a) Kapchi : 12 mm size : Pasxing 20 mm sieve and retained on IO mm sieve,

: 5 mm size : P4*ing IO mm sieve and retained on 2,3ö
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3. 'Ille Samples of stones, chips collected from approved quarries shall be got tested at Government recognised
laboratory as may be dirwLEd Lo Lhe wnLracLor al his own The resvIL *hall conform to the standard requirementslaid dO%T1

in para 6) above- Collection of stone chips .as per approved samples shall be allowed by the Engineer*n-charge. TesHng chares
&hall be borgc by thc contractor. Payment at full rates for the stones chips shall not be made tilt the test results from the

, laboratory a-réreceived and found acceptable.

Stacking shall be done by filling in standard steel boxes ot 2.0 m x 1.5 m x 0.5 m size which shall be yupplied by4.
the Department if available On rent, otherwise contractor shall make bis own arrangements.No deduction for voids shall be

Hade from the gt'08s meagurementsr Whete any doubt exist ag to whether Lhe quantity of slacks in any hectometre not

confirming with the cubic content of the standard pharas (2,5 m x IS m x 0.5 m) it shall be got corrected by the Cont-actor if so
«dered by the Engineer-incharge for which no extra payment shall be claimed by the Contractor. If the quantity in any stack in

a panicular hectomem•e. is found to be less than the standard measurernentfviz. 1.5 crag the entire collection in the. hectometre

shall be paid on the quantity of the smallest stack so found. Regular shall be done by the Contractor on a fairly level
ground, Stacking shall be done in a manner as directed by the Engineer-in-charge.

The collection shall always commence at one end of the Kilometre and be carried out continuously towards thc

other end. unless the Engineer-in-charge direcLS otherwise.

6, Control on quality ofmaterial shall be exercised by the Engineer-in-charge by carrying out the follöwing bests at

the uencäesshoqm against each.

1. Grit/Kapchi for open graded

Carpet and seal coat.

aggregaLes

(D Aggregqte impåct value One test per 100 cu.rn„
Gi) Flaldnegs Index of aggregæ One test per 100 cu.m.
(iii) Stripping value &
water absorption of

source of supply subsequently

the quality of aggregates.

Grading of aggregates

initially one of 3

representative specimens for each

when warrantedby changes In

One. test per 100 cu.tn,

of aggregate

'Itie payment shall be made on cubic metre basis without deduction for voids, 'Ille contractor shall be responsible for
preserving the materialg IhroughouL the period the contract remains in force, use of materials Shal] not be alloyed til} the

materialsconveyance to the Nite with all lead and lift and filling boxes including all lalpttc, tools, equipment and other incidental
expenses.
TEM - 27(A) Supplying and Stacking 80TiOO asphalt perrequirementincludingcartjng, etaeking, andprotectingonroad

*ide etce complete. (If is supplied by Department)
Bitumen shall be issued by the Depatment at lhe rate and place mentioned in Schedule Al of the tender. It shall havc Io be1.

carted by Ihe contractor to the site of work at his own cost- Empty asphalt. drumg shall ifaR to be returned free of cost to P.W,D, Store

from where they are issued or as directed, if so provided in Schedule IN Any damage causedto the asphalt drum or los of asphalt anet
issue from the 61Dré shall bc the responsibility of the confractor, Drums of asphalt shall be so stored as tn allow easy inspection and in

such place a will not damage the drums and cauc leakage or allow water and other rorcign matter to enter, (dilate may be included in
labour)

Bitumen shall bc iggucd by dcpattmcqt in bulk at the sate and places as shown in ScheduleA. For bulk asphalt contractor *hall2.

have to make adequate arrangement taking bulk asphalt at plant site according to requirement

Bulk a»ha.lt shall be as per instructions ot the Engineer in charge of work. The tankér of bulk asphalt, should be unloaded
in esphatL tank or in empty dn.lms on site of workas directed Proper rale for carting shall be deducted as per carting ratg, it thc bulk
asphalt is given on site Of work instead Of place shown in SchduIe.A- *Ibe carting Of bulk asphalt Shall be made by thé confractor from
Koyali Refinery as per Scheduli>A.

Keeping Record; :

department shall keep a day to day account ot thc supply and use of the asphalt in separate bound registers having

numbe.fd pages and in the proforma prescribed by the department contractor'* responsible representatives shall alS9 *ign day 10

day in (he register.

o

O

3.

4.

payment shau be rnade on tonnage basis.

TIIC contract unit rate of supplying binmen shall include
(1) Obtaining Lhe bitümen from the Department,
(2) Trangpoding to site,

(3) Storing, stacking and protecting
(4) Keeping record of suppty and use and
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(5) Returning of handing over the empty drums in good qxjnditiotL 10 the Department if so provided in Schedule 'Al.

HEM - 27(B) aephalt asper requirement including carting, stackitw tegtitsgand

on road side etc. complete. (If asphalt is supplied by Contractor)
Bitumen shall be procured directly from refinery hy the. Contractor- '[Ile contractor shall Inake adiYNtatc arrangement* for1.

storinz bulk asphalt at Diant site, •meContractor will'produce in 06ginat the bill ot Refinery, •all the gate pases issued by the rennet-y and
the number of transport tanker, The Contractor will also produce the Tegt Certificatc regarding thc gradc oi asphalt issued by Refinery.
Tho Department does not undertake to furnish IIPII form (regarding Sales Tax Concessions) [or purchase of asphalt.

On and storage of bitumen, bitumen shall be got in GJCRJ Laboratory or other Laboratories approved by R &24
B. Department. "lhe frequency of test is specified in Para 5.

9. Thc Contractor will establish on sitc of work sitc {aboratory in arca not lcss than 25 sq„m. with pucca construction and equipped
With instruments to enable to carry out thc following

I.Penetraåon lesl as per I.S. 1203

2. Softening poitit as per IS, 1204
3. Ductility test as per I-S. 1208
4,Viscocity test as per IS 120b

5, Spoe.ificmtion Gravity as for JS, 1202

*Elie above instruments should be certified as per I,S- standard, the same should be regularly calibrated and should be maintained in

cftcient conditions
Thc Registers for usc, tcmpcraturc and othcr quality rcquircrncnts of bitumcn will bc maintained at Plant site, Ihe registers4.

will bc printed, as pcr format* approved by Department and authoriscd for use by thc The entries in the
registers will be made. by the departmental representative. and signed by the contraclor or his authorised representative,
5. Frequency of

regards quality of binder, (hree of one sample pct two tankers will bc donc on eplünt sitc, Thc tests will 'be carried out as per
Table 900.4 of Section 900 of $tandaed syx:cifications, frequency Ofuu orspccifications will be as under ;

No. 0fTanker
I.Ipto IO

20t050
ITEM-28

No.
One

Three

No. of Tanker

For furthur every 50 tanker

Nm of Tcsts
Four
One

Scari@ing gavelled macadam of bitumen macadam surface 6 cm to 10 cm. depth including stacking
materiale on road side and depositing or remaining stuff.

1.0 *Ille layer of the e:isting layer metalling shalt be excavated and shall be screened on $itc Of work, Stacking of ofmeta]
obtained from scræening shall be done by filling in the standard steel boxes of 2 m x L5 m x 0.5 mt. size which *hall bc supplicd by
deparlrnenl if available on rent, otherwise contractor shall make his own anangements- No deductions for voids shall be made from the
gross measurements, any doubt exist as to whctber the quantity of stacks of meta! in any hectometer is not confirming with
cubical content of the standtltl pharas ( 2m x 1.5 m x 0.5 m) shall bc got corrcctcd by the conu-actoc if so ordered by the Engineer.irt*
charge rorwhich no extra payment shall be claimed by the contractor. If the quantity 01 metal in any stack in a particular hectometer
found to be. less then the standard measurements vix. 15 emt, the entire collection in Ihe hectometre shall be paid on the basis ot the
quantity so found, Regular stacks shall be done by the contractor on a fairly level ground. Stacking of the metal Shal] be done in a

as directed by the Bnginecr-iT14'hTgc.

2.0 The remaining material except 75% of metal obtaincd from screening process shall be used in embankment with all lead and

lift. It shall be directly deposited at Ibe required loeaC0TJ in speciEcd layers. ND handling or conveyance charges shall be paid if the

materials is temporarily deposited else where and subsequenLly convey to site of depo•siiion- 'Ille sequencx:.of operations should bc
atTdnged properly, Material not required for any use whatsoever may be disposed off by the contractor at bis own cost in manner
approved by the Engineer-in-charge. TTJe material udlised in the embankment will be deducted from t]le net. quantity of earthwork in
embankment. arrived at within thc 'chainage measured,

3.0 payment shall be made on sq. mt- basis, the contractor shatL maintain all stacks in regular and proper size till the whole
materials sh%ll not be measured and finally accepted by lhe department. TIEC spreading of materials shall not be allowed till the
matel±als are fully stacked and compleccxlkilometcrwise.

4.0 The rate includes the cost of scariMng screening, deposting, conveyance with all lead and lill, filling the boxes
includingall labour, tools, equipments and all othei• incidental expenses.

rrEm„29 (1) Surfwe dressing one coat with paving bitumen using 18 bitumen per 10.0 Sq.m, with 0.15 cum cÆ
Stone chipping 12 mm. nominal

gi.ze
per 10.0 sq.rn of road surface excluding rotling and consolidation (stone

chipping gnd bitumen Shall be paid separately).
(2) Surface dressing in two coats with bilgmcn using JS Kg. per IOsqm. with 0.15 sqm of stone chipping
12mm nominal size per 10sqmr foe first I Ikg. of bitumen witb 0.10cum of stone chipping 10mm
nominal size per I Osqm. of road surfice for second coat Q:xcIUding con*0iidation (Btone chipping
and bitumen shali be paid separately)
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1. DßCRIPTION
This work shall consist of the application of one coat of surface dressing, consisting of a layer of bituminous binder sprayed on a

base prepared previously followed by a covcr of stone chipping properly rolled to form a wearing course to the requirements of these

specifications.
2. MATERIALS

2.1 Stone chipping The machine crushed B-T, *topc chipping shall consist Of fairly cubical fragments of clean, hard, tough
and durable rock of uniform quality throughout. These shall be obtained by crushing B.T.stonee Thc chipping shall be free of

elongated or flaky pieces, soft or stonq salt, Nlk81i, vegetable matter, dust and adherent coatings.

2.2 Binder : The binder shall be Straight run bitumen of $0/ 100 or 60/70 penetration and satisfying the requirement of IS, 73

or other type of bitumen as may be approved by the Department,

.Nc.•ccsgury *toragc arrangements i,c, provision of tanks ctc. for bulk asphalt shall be done by the contractor without any c-stEd
charges.

In the case of bitumen is to be supplied by Department in bulk at the and placc shown in Schedule lot bulk asphalt,

contractor shall have to make adequate arrangement for stacking bulk asphalt at plant site, aecording to requirement. If the asphalt is
supplied as bulk on plant SLC, lhe rate of conveyance for lead difference from Rtore to plant site Rhall be.mcoverod at S.O,R. for Qty of
asphalt SupptiegL

2.3 Keeping Records : Thé Department *hall keep a day account of the sufply and Of 'tho asphalt in separate bound
rcgi5tcr having numbeltd pages in the proforma m•escribedby the Department. Day to day signaturc of the responsible contractor or
his representative as may be directed by Engineer-in-charge shall be obtained in this register.%e register shall be maintained by the

Department and Rhan be produced with each bill-
TABLE . Physical requirements af agregeteg

o
1

'3
4

5

6

Los Angeles Abrasion Value'
Aggregate Impact Value*
Flakiness Index
Stripping Value
Soundness
(i) Loss with Sodium Sulphate 5 cycles
{ii) Loss with Magnesium
Water Absorption

IS : 2386

IS 2386 (Part 1)

IS : 6241

IS 238B (Part LID
• Aggregatemay satisfy requirements of cither of the IWO tests.
Note If crushed glag is used, (]ause 4042,3 *hatl apply,

of stone chipping and binder content for surface dressing for 10 mt.

1.

2,

3.

Single coat surface
dressing of first coating
of two coat surface
coaling
Second Coat of

two coat surface
dressing

12 mtn

10 mm

Passtng 20 mm Sieve &
Rctaincd on 10 mm Sieve

passing 12mtn Sieve &
remined on 4.5 mm
Ric vc

0,15

CM

4

30% Maximum
Mæcimum

25% Mæcimum

Maximum

II kg

CONSI'RUCTION OPEL.'LTION
3.1 Weather & seasonal limitations : 'Ihe surface dressing work shan be carried on only When thc atmospheric temperature in
Bbkdc ia above 150 C No bituminous material* shall normally be applied when Ibe surface of cover rnatcrial is damp.when tbe weather
is foggy or rainy or during dust storms.

3.2 Preparation Thc on which surface dressing is to be laid shall be prepared, shaped and conditional to thc
specified lines. grade and cross as; directed by thc Engineer-in-charge,

surface shall be thoroughly swept and scraped cleans of dust and any other extraneous matter before the spraying of binder. As
necessary thc cleaning shall be done firs! with hard brushed, then with softer brushes and finally by blowing with Backs or gunny
bags.

3.3 Application of binder Binders shall be heated to 163) C to 1770 C. and sprayed on the dry surface in uniform manner #ttith the
help of self-propelled mechanical sprayers having, self-hcnting arrangement and bihlmen pump and spray nozzle bar capable
Of spraying bitumen uniformly at specified rate as given in above table. Excessive deposits of binder causk,'d by slopping or starting of

the sprayer or Through leakage or any other reasons *hall bc Ruitably corrected befotc the stone chipping are spread.
Applicaåon of stone Chippings The eover material Inachine crushed B. T. chips of 11.2 mm, nominal size shall be slacked

r,Rn side b fillin standard boxes of 2.0 m R 1-50 m x 0.50 m the measurement shall bc recorded in the measurement book after
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collection in two kilumelrc Icnglll is cornplcte. Inatcriul shall be cross chcckcd by anolhcr D.E.E. as rules. There after, thc
spreading Shal] bc allowed The permission of Engineerin charge shall be obtained before spreading.

rrnmediHleIy ancr the of bintrcr, Slone chippings in a dry aud clean. state shall be spread uniformly an the. surface,
preler•ably by means of mechanical gritlQi'\ otherwise, manually so as to cover thc. completely, II ncccssar.r, the surface *hall bc
broomed to ensure uniform spread of chippings.

3.5 Rolling Immediately after the upplicat,iun oi the cover material, the entire surface *hall be rolled with a Fy-10 tone; thrcc
wheeled roller. Rolling *hall commence at thc edges and progress the ce.nlre excÆpI in supper ele+ated porti.ns, where iL shall
proceed from the inner edge. to the ather- Each pass of the mller shall uniformly be not less than one third of Ihe Gick made in the.
pieceding pass- M'llile rolling is in progress additional chippings shall be spread by hand 'in whatever quantities requred (o make up
irregularities, Rolling *hdll continue unli] aggiegate particles are firmly bedded in the binder and present a uniform etosc. surface.

3.6 Applicadoa or second coat of surface dressing ; surface dressing in Lwo coats is specified the second esoat shall bc
applied immediatelv after laying the first eost. Ille operation shall be the same in 83.3 to 8.36.

OPENING TO
Traffic shall not be permitted to run on any newfy xurface dressed acea until the following day. In drcumslances, however. the ) •n
in-chatgc may open thc IT)ad to traffic immediately after rolling, but in such eases speed shall tiJJlitcd Io 16 k.m.per hotn Lill the
following day-
5.

6.

7.

8,

SURFACE FINISH AND QUAUtY CONTROLOFWORK
surface finish 01 consIrucLion shalt conform to requirements ofM,O.S.T- No, 902 Specification,

Control on the quality 01 materials and works Shal! be exercised by the Engineer-in-charge. in accordance wilh section 900.

ARRANGEMENTS FOR TRAFFIC
During thc period of construction noy of tramc shall be maintained as per clause.112.
MFASUREMENISFOR PAWENT
Surface dressing Shal! be measured finished work in *quare

'Ilut contract until ralc surfacc drssing shall be payment in full for carrying out the i'equired operations including full
compensation for all components listed in item No-I para 2.8

I'DM-30 Providing and laying 20/2Gmm thick bituminous open graded carpet with ajar-estates 0.66 cm/M.T,
using bitutuenious for tack coat at the rate of@rate of IO Kg./ 10 Smt. on W.B.M. surface and 5 Kg./IO Smt.
for B.T. surface and for mixing at the rate of 32.8 kg/M&Ta.of total mix i.e.3.28 per M.T. of total mix and
heating asphalt & by continuouR batching hot mix plant. and spreadhw the same by puver finisher
including consolidation with power road roller including providing equipmentT & P oil, fire
labour charges etc. compt. using contractor'* machineries hot mix plant and paver finisher including
flushing of saud 0.30 cmt/100 sq.mt.

1 work shall consist of constntction in a single course of 20/25 mm, thick premixed carpet. as courser on previously prepared
b:jse Single course 8ball also include additional if any to rernove unevenness Of the existing surface.
2, Thc coarse aggregates shalheonsist of crushed only. ynaese shall be durable of fairly cubical shapesfree
disintegratcd pieces, organic or other dele(erious matter and adherent coatings. shall preferably be hydrophobic and
of Iow porosity and shall satisfy the physical lequirements set forth as under.

Physical Requirements of for Bituminous Maeadam.

1.

2

4.

5,

Angles rasion Value

Aggregate impact Value
klakiness Index

Stripping Value
WT.er Absorption

IS : 2386 (part rvrr

IS : 2386 (Part 1)

35% Maximum
31YS Maximum

Maximum

25% Maxim urn
2%Maximum

Aggrcgaws may satisfy requirernen(s of either the tests.

3, The fine aggregates shaft consist crusher run scrcening, natural sand ormixture of both.These shall be clean, hard durable.
uncoated. dry and fme. injurious, sun.or flaky and organic or deleterious substance.
4. The required, shall bc an inert material, Ihc whole of which passes GOO micron sieve at least, 90 Pta-cctlt passing 150
micron sieve and not lees than percent past*ing 75 micron *ieve.ne filler shall be cement,stone dust, hydrated fly ash
approved by the Engineer-in-charge.
5. The mineral aggregates, including mineral be so graded or combined as to conform to the grading as under.

Table gradation for Asphalt carpet.

mm I Oli



12.5 mm
LOD 01m
4,75

2.36 nun
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7TH 00

2040
0-5

6. Thc samples of aggrexate of requires gradings tor the 'éork shall be got approved from the Engineer-in-charge prior to

transportation and•ollection on plant site. Unapprovcd matcrials shaJI havc to bc rcmofcd from the plant site by the contractor at his
own cost. If contractor fails to remove the inferior Lype ofmaterials from the plant site, Ihe sume will be removed by the Department at
the cost of the Contractor.Collection 01 aggregate shall be it's different stacks according 10 various sizes 01 aggr&gates.
7. For the purpose of collection of materials, plant site shall be established at suitable place, where hot mix plant shall bc installed,
Department will extend all necessgry co-operation in helping Contractor to get nearby Government land of establishing plant site.
However, department is not responsible if no such land is made available to the Contractor and in thc Contractor will have to

make his own arrangement for the same, Ihcoming material shall be recorded in a register for the purpose Of record,
8. fie binder *hall be straight run bitumen ofa suitable grade satisfying the requiretnent$ of JS,TJ. Bitumen shall be 00/80/100
grade and *hall be supplied by the department at the rate and place as mentioned in Schedule of the tender and it shall have 1.0 bc
cartcd, by IIIC Contractor to thc sitc ofwork at his own cost. Empty asphalt drums Shan have 10 be reluned ftæe of cost to P.VV-I). Store
rroruwhert: they are issued or as directed, if so provided in Schedule Any danlage caused asphalt drums or loss 01 asphalt
after issue from store shall be the responsibility of the Contractor. mms of asphalt shall be so stored as to allow easy inspection and
in such place as Wii} not damage the drums and curse the leakage of allow 'FHter and other f01eign matter to enter-For the purpose ot
calculating consumption, wastage will not be allowed beyond percent.Excess consumption ovcr 2.5 percent "'ill be charged at a
panel rate.
9. Incase bitumen is to bc issued by dcparbnent itt bulk, tbc sarnc shall bc issued Ihc Conlrucy.orat plant sile by tankers at the

samc ralc as shown in Schedule Contractor shall have Lo make adequate arrangement stacking bulk asphalt al Piant site

according to thc requirement.No deduction in rate Wi] be made for supplying heated bulk asphalt-

IO. Tbc asphalt should not bc uscd as fuet„lf however, Contractor is found to be using as the quantity of asphalt
uiiiised shall be assessed, by the Executive Engineer whose decision will be final and binding to the Contractor who will be. charged at
double the rate provided in Schedule 'A' of the agreement even though Lhe total consumption of asphalt may be within the tl)coretäcal
consumption.

II. Department shall -keep a day Io day account 01 Il•c supply Hild consumplion of bitumen in a separate bound register having
numbered pages and the proforma prescribed by thc Department. Day to day signulurc 01 thc Contractor's representative shall be
obtained in this register.lssue rate oi bitumen asphalt from Deparlmettt's to site, (iiilStorjng
and slacking (iv)Keeping ru•ords of supply and cousum;tiou Lhe émpty drums in good condition to thc Department.

12. Semi dense carpet shall not be laid during rainy weather or when the base course. in damp or

13. The base on which semidense carpet is to be laid shall be thoroughly swept and scraped clean and 'free of dust and foreign
matter,
14. work shall,consist Of application ora single C.oat Of hitltminölis IO an cxigtitiR road surface preparatory to another billitnin,011$
construction. Thc temperature of bitumen at the time of application shalt be in the range of 160 (legrcc centigrade to 175 degree
centigrade.

15. Binder shall be heated to zhe temperature appropriate Lo Ihe grade 01 bitumen used and appiovgd by the Engineer-in-charge
and sprayed on the base at the rate specified hereafter.lhc rate of spread of straight run bitumen for tack coat shall bg 5 kg pcr IO

square meter area for an existing bitumen treated surface.'lhe binder shall be applied uniformly.lhe tack coat shall be appligd just

ahead of the. nn coming bituminous construction, •In case carpet is be laid on W.B.Mxurrace.raLe of spread of Bitumen for tack cost
will be IC kg./IOsmt.
16. binder content for premixing shall be 328 percent by weight of the total mix unless otherwise specified.The quantities of
aggregates shall be sufficiee,t to yield the specified thickness after compaction.

17. 'Jll,e contl'actor shall get the job-mix formula for the mix approved by thc Engineer•ind1Hrge before starting the work. In order
to obtain the required type of mix, thc department muy chungc Ibe proporl.ion of bilutnen and grndings aggccgatc and contractqr
shall have to collect the material* accordingly.lncase of increase in proportion of biunncn the increased or decreased quantity will bc
adjusted at the rate. provided in Schedule 'A' The contractor shall luve the responsibilityof ensuing proper proportioning of materials
in accordance xvjth the appmved job-mix formula and producing a uniform mix.
18, Hot. mix plant of adequate capacity and capable of producing a proper and uniform quality shall be used for preparing the
mix-The plant may be either a batch type or a continuous oncr having coordinated set of essential unit such as drjcr rorheating thc
aggregates, a binder heating and control unit for riltg out the correct quantity ot healed binder logélher with paddle mixer for

intimal". mixing of the binder and aggregate.
19. Ihe temperature of binder at the time ormixing shall bc. the range of - t77n degree centigrade and of aggregates lhe
range 011550 - 1630 degree centigrade. provided also that at•no time shall Che difference in temperature between the aggregates and
Lhe binder exceed 1411 degree centigrade.
20, Mixing shall be thorough ensure that a homogeneous mixture is obtained in Which all the particles Io the mineral aggregates
are coated unifotanty,

21, mix shall be transported from the mixing plant to (he pointd use in suitable velliclcs.The vellic.les ernployed for transporl



4B

shall be cican and be covered over during. transit il so dirccled by the Engineer-in-charge.

22. The rniK,transporqed from tha hot tnix Piant to the site, shall be spread by means of a self propelled mechanical paver with
suitablc screeds capable of spreading&mping and finishing the mix, Io spx•ificd grade, lines arid cross sections, Thc temptrab,u-e oi

mix at the Mme of laying shall be in rang-c 1210-1631 centigrade-

23. Longitudinal joints and edges shall be constructed true to the delineating lines parallel to the centre •line of Ihe road.
Longitudinal joints shall be offset by at least 150 mm. trom those in the binder course, AILjoints shali be cut vertical to the full thickness
of thc previously laid mix and the surface painted with hot bitumen bef01æ placing fresh material,

24. Immediately after the spreading of mix, it shall bc thoroughly compacted by 8-10 tonnes 3 Wheel roller rooving at a speed nol
exceeding 5 km per hour.

25. wheels *hall be kept damp prevent the mix from adhering to them but in no case shall fuel lubricating oil be used
for this purpose. Rolling shall commence longitudinallyfrom the edge and progresg towards Lhe centre except on •super elevated
portions, When it shatl from the' lower to upper edge peal[el to the centre line of thé pavement. 'Ihe roller should proceed on
the fret) mateial with rear or mixed wheel leading or as to minimise thé push[ng of the ynix and each pass of the roller shall uniformly
overlap not less than one thiLd of thc track madc in thc plT.ccding passeRoIlingsbaÜ continaeun151 Ibe entire surface has bccn rolled to

compaction and all thc roller marks eliminatcd„
26, Sand or stone dust flushingat {he rate of Off* cmt, / 10 smt- shall be done on asphalt surface for which no separate payment will
bc made.

o 27. may be ailowed immediately after completion of the final rolling when the mix has cooled down to the surrounding
temperature.
Y28. Surface finish and quality control of work Control on the quality ortneterials and works shall be exercised by thc Engineer-in-
charge by carrying mit thc following lest at the frequencies shown against each

oatac

Semi-Dense Carpet2.

2.

Int. er temperature
tor application
(ii) Rate of spread of binder
(i) Aggregate Impact Value
(iD Flakiness Index of Aggre-
(iii) Stripping Value
(v) Mix Grading

(v) Teo-aperatur of binder in
the boiler, aggregtte In thc
dryer and J11iK at tbc Iirgc or •

laying and rolling
(vi) Control of binder content
and gradation in the mix
(Binder Content test•vide
(ASTM D-2172)
(vil) ratc of spread mix material

t regu ar c ose It'

Two test per day
One test per 100 m. of aggre.

One set of test onindividua] constituents and mixed
from the drver for each 100 tonnes ofmix

subject to minimum of two test day
At regular close intervals.

One test for each 100 tonnes of
mix subject tri max. of two text
per day per plant

Regular control through checks on
layer thickness

e contmctor s at tunes carry out wor on t. e lg way a manner creating east In nceto e tow o
consistent with the satisfactory execution of the same, For all work involving improvements to the existing highway, the contractor shall

in accordance with thc directives if the Enginecr-in-chatgc provide and maintain, during the cxccuüonof lhe work, a passage for traffic
either along a part of the existing carriage way under improvement or on diversion,
30, In case of the improvement works, namely widening sb'engthening of the existingpayment or reconstruction repairs to cross,
drainagc works. such works could be carried uuL on pari widlhs at EL lime und Lhe tramc could si nullaneously be passed %åthout
undue delay and difficulty on thc other part; thc road shoulder shall be drcssed and brought in-linc v.ith the payment and
throughout out the duration of the work to the satisfaction 01 •the Engineer-in-charge, Wherewor!cis continued on long stretches,
passing places, at leasl 20 metre long and 6 metre wide inclusive of the width of dieexisdng carriage way shall be provided at half or
one kilometer intervals as directed by the Engineer-in charge. Extra treatment to shouldeß where neceÆaryt shall be given as ordered
by kheEngineer-in-charge.
31, The contractor shall take the all necessary measures for 'the safety of traffic during eonså-uction .and provide. erect and maintain
such barrlcades including signs. marking lights and flagmen as may bc required', by Lhe Enginerr-in-chargelor the information and
protection of t•affie approaching or passing through the section, of the highway under improvement- Before taking up any construction
an agreed phased programme for the control of tråfic on the highway shall be drawn up in consultation with the Engine;et-in-charge,

32. Ille banicades erected on either sidé of the carriage way/portion of the carriage way closed to traffic •shall be strong to resist
violation, and painted with alternate black end white Btripé$. Red lanterns or warning lights of similar type Shal] be mounted on the
barricades at night and kept lit throughout from sunset Io sunrise, At the points where traffic is to deviate from its normal path the
channel for trame Shall be clearly marked with the aid of payment marking,painted drums c-- similar device to the direction of the
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Engineerain-charge-Atnight the passages shall be delineated with lanterns or other suitable light source.
33. One vay traffic operation shall be established whenever Llte traffic is Io be passed over P8rt of the carriage way inadequate for

two lanc trafficmtis shall bc donc wilh the help Of flagmctt kem positioned on opposite Sidc during all hours.For regulation of traffic.the
flagmen shall be equipped with red and green flags and lanterns lights, On both *ides, suitable regulatory/warning sings shall be

installed for the guidance of carriage way begins and the other 120 metres away. The signs shall be of approved design and the

refractory tyvc if so directed.
34, ne•paymerÅshall be made on the tonnage bagis of the weight ofmix of aggregate and bilbmcn, For Ihis purpose bhe contractor
shall have Io install a weigh bridge of suitable capacity for lhe purpose of weighment of dumpers at suitable. lilar.e Al. his eosl/ as diruted.
IWeiR111.of ccnpLy dumper and '*Vigl't of loaded (10Tnpcr will bc rwordcd in bound and numbered register on plant Ri'e-

Depertment will be free to get some loaded dumpers test checked at oiher weigh bridges, Weigh bridge will be periodically got

calibrated and ve ificd from weight and measure authorities.

35. Weight of mix materials wül be done in ptesence Df responsible person, not less Iban thc rank oi supervisor of Departnnent and

the measurements shall be recorded by the Deputy F*tgineer; Junior. Engineer orSupervisor, if so authorised. of each dumper

will be maintained separately in bound and numbered register which will be maintained by the department representatives and signed
by the coatractor, Proper gate pass system Shal] be established, for the. vehicles coming to r.he.planth Ail". out going from the plant
site„ Thc location 01 hectometre in which individual dumpers are unloaded shall be recorded carefully.

fer

I,

2.

3.

4.

rlEM*1

oMaking arrangcmcnts Ofconltol and gaiety of traffic.
Preparation Df base-

•Providing all material* to be incorporaled in the works with all lead -and lifts,

All tabour, toolst equipment and incidentals to eotnpletc (he work IO lhe specification.

Providing and Iæoingscal coatwith 0.18 eum stone chips i.e. 0.2727 M. T. per IO sq. mL using42*50 kgs
pet M.T. (4.25% by formbdngate heatingthe asphalt includingmixing by

continuous batchingofhotmix plant und spreadig the same bypa•ærfinisher and consolidation with povær
fuller including providing all equipments thecontractormdnusllhlgsmdat the ofO„30 cuvm / 100

1 DESaæ110N
work shall consist ofconstructionofpremix seal coat aswearing course, on a previously plepared base, to Ibe requirementofthesc

specification.

ofthe binderto bc u sed shall be decided by Ihe Engineer-in-chmge and it sluill have to bebloughtby contractorto the sitc at his own cost
u n less; otherwisc specified in schedule

22 ; lhecoaryeaggregaLeshnIIconsistofcmshedstoneorcmshedgraveLTbese shall beclcan,durablerotatbical
shape,free (J pirns, orranicor other deleterious matter and ådherentcoatings.Ihe aggregates shall preferably behydropho-
bic and oflow pomsity and shall satisfythe physical reguitunentssetforth inTablegiven in nem No. 30 Para2, Except that the upper fin-uit
forwaterabsorption value shall be percent.
2.3 :'Ihefine aggregates shallconsisto(crusherrunscree.nings, hdmraIsandoratnixturcoIboth.These shallbe
Clean, haddurable, uncoated, dry and free frolf injurious, soft offlaky pieces and organic or deleterious substances.
2.4 fitter shallbeaniner(malerialthewholeofwhichpasses€mmicron sieveatlea$t90pcrocntoassing

sieve and not less than 70percentpassing75 rnia-on sicvc..Tle filJcr shall be cement stone dust, hydrated time, ily ash and
mineral matier approved by the Engineerin-ckwrge,

2.5
set forth in tables below :

Table gradation Pre•Mix Seat Coat

12.5 mm
IO

4.75 mm
2.35 rnm

L 75 micron

100

5-20

0-4

100

70000
2040

2.6 (4.25%byweighDfoemixingaggregatn-
The quantities Ofaggregates shall be sufficient to yield thespecifed thicbmess aftercompacåon.

contractorshall get tbejob-mixfonnåtafor thc mix qpprovod by theEnginccr4n-charge before starting the work.

ofmateri81 : 'Ihe shall have the responsibility
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in with approved 30bmix formula and producingaunif01Tn mix, A Ian-ia(ionin binder content of± percent byweightof
total shall, however, be permissible in individualspccimcn taken forqua)itycontrol tests viic. MOSTSpecification Section XX),

3. CONSIRUCIIONOPERATONS
3.1 Weatherandseæonal limitün thcbasewurseisdumporv,et-

3.2 which premixsealcoatisto be laid shall be prepared shaped andcondidonedto thespecificdr
lines, grade and section in accor<ancewitl MOSTSpecitiealion Clause 601 as directedbythe Engineer-in-charge, surbce shall
be thomughly and scraped cleati and free ofdusL and f01X-.•ign rnatlcr,

3.3 Applicalionorbinder ; Bindersha31beheated m the temperatureappmpriate to the grade of bitumen used and
approved by thc Engineer-ifR.ILarge and sprayed on the base at the rate specified heledcer, The rate ofspread in termsofstraight run
bitumen shallbc 5 kg per IO square metreareafor an edsting teateclsulficeand 10kg per IO square metreareaforan untreated
waterbound.macadam surface-Thebindet:sh -IIIbe applied uniformly with the aid ofsprayers. tæk shall be applied just ahead of
Ihe oncvrn.ingbituminouswnstruction.
3.4 Pf+l»rationofihetnix: Hntmixplantofadequatecapac.ityandcapabtefifpeoducingaproperandunifnrrnqttalityshal]beuscd
forpreparingthe fie plant should be continuoustype having a coordinated set of essen tial nnits such as (Iryc:rfor heatingthc

device for fcccling bywcightorvolumc thc ircxl quantitics a binder heating and controlunitformetering
the Correctqu antity binder parldte ttii*ing Of binder and tggregates, For details

regardil Hot mix plant the Annexure 'A' may be referred.

-nuetemperature ofbinder at the time oCmix5ng shall bein the range of 150' C- 177) C and aggregates in the mnge of15ffl C -1630 C
provided also thal atno titncShall (he diffé.rctjcc in temperature Ollhc aggregates and the bindcrcxceed 141> C.

Mixing shall be throughout to ensure that a homogeneousmixture obtained in which an(he particles ofthe mineralaggregates
coated uniformly.

nix shall bc fi-otn the. mixing plant tothe pointofuse in suitable vehicles-The vehicles ctnployed tog-transportshallbe clean
and be cover«l over in the transit if so directed bythe Engineer-in-charge.
9.5 Spreading: Themix, bymeansofselfprop&lledmechanicalpaverwitb
suitable scrccn scapablc of spmading, tarnping and finishing thc mix, true 10 sped-fled grade, line and cross secdons.The ternpeature Df

mix t.imeonaying bc.in thc. range 121

Longilt1d5ntdjoints and edges shall be onstructed bue Io the delineatinglines parallel LI) the centre tine ofthe road, Iongitudinal joints
shall bc Offuttby at ]cast 150mm from thoscin thcbinder course. Alljoints shall bg cutvcrBcal to the full thickness ofthe previously laid
mix and the surface painted with Jotbitumen before placing fresh material
3.6 Roiling; Immediately üTthc5prcadingoIrn.ix, itshallbclhoroughlycompactcdbyrollingwithasctofrollesmovjngataspeed
not exceeding 5 kmper hour. 'lhe initial or break-doyvn rolling shall bey.'ith tonne three wheeled rollers and the surface finished by
final rollingwith 8-10 tonne tandem rollers, or suitable pneumaticmllers. Rolling temperature shall notbe less than in atty ease the
rolling shall be cunpletedthe temperature oflni.x falls about MYC-

wheels Shal] be kept damp to prevent tbcmix adhering to them butin no case Shal] fuel lubricatingoil be used for this purpose,
Rolling shall cornrncncc longitudinallyfrom cdgc and progress towards thecentre except that at super elevated portions, itsbatl
progress from the,lower Io apper edgesparallel 19thccentre linc orthe rollcr shouldprocced on the freshmatedalwithrear
orfr.ecl wheelleading so a.s to minimige the puehing of the mix and caeopass roller*hall tmi ron-nly not.less than onethirdof
the trackmade in thepreoeding passRoilingshall continue the entire surface has been rolledtocompaction and all thernIItTmarks
cruninaled.

OPINING'IIYI'RAI•VIC
T17fic may be allowed immediately after completion ofthe final tolling thc mix has eonled (o the surrounding temperature.

QUAMYCOMROLOFWORK
The surface finish ofconstruc60n shallconiom-t to the ll±quiretnents ofmostspecifimtion•CIause 901 Control on thc quaüty ofrnatcrial and
works Sha]! becxeæised by theEngineerincharge in accordance withMOS? Specification Clause 902-

6 ARRANGE>ENTFORIRAFFIC
provision ofMOSTSpecification Clause 105 shaliapply as regards Lhe.flow to Iraffic during consttuctåon.

7. MLASIJEUiMENTFORPltyrvtrxr
"Ihemvment shall bemade on the tonnage basis ofthe weight ofmikof aggregates and bitumen. Foe Ihis punyxse thecontraclorsb±LtI
to iT'SLaIl weigh bridge ofsuitablecapacity for thepumoseofweighmentoldumpers at suitable place at his cogtag directed. Weightol
empty dutngx-Tand weight olloaded dumper will be recorded in bound and numbmed IWister on plant side.

nepartrnentwill be rrcc:10 gel,some loaded dumper iCS1. checked at (II-her weigh bridgerWeigh bridgeWill be periodiCaIly got
calibrated and verified from wc.ighl andmcasutc: authoritics,

For the ofapplication DftkT.k coatifthe. theorcl arca aspcrsanctioned cstima(e forbasisor differs with Lhe actual area of

work donc in Ihc field, then the reduction in or addition tbpayment shall have LO be effected to the contractor on pmportionate basis
dependingupon Lhe area reduced orcxceeded lespecLive]y,

Weighofrnixmaterials will bedone in prescuoe 01 reswnsmepeN3m nol less than the rank of supem.'isorof Department.Deputy
Executive Euginecr or Assis(anl EngineerorAddl Assistant Livineer ifso au thorised, Recc)ld ofeach dumperwill be main Lained
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separately in bound and numbered register whichwill bemaintained bythe dcoartrnentalrepresentativesand signed bythe enntractor.
Ptopergale pass shallbc cstab)ishcd forthc vchic]cscoming to the plant site and out goingftonr lhe plant. site* Ihehcation ofthe

kilometeri hectometer in which individual dumper unloaded will be recvrded carefi-llky.

8.

The Contract unit rateforsealcoat Shal] beforpaymentfor carrying out Lhe æquired operations including full compensation for all
components[stedinMOSFSpedfieatiotlClause 50Ø.7

Item No, 32 Providingand laying 25mm thick Semidense Bituminous concretewith drum mix plant uging crushed stone
of specified grading and stone dust as filler, premixed with ashphalt bitumen by weightof totalmix

Sq.mt transporting the hot mix toat 5.00% (i.e. SO kg/MD and tack coat by emulsion asphalt
work 'gite, Iwing "ith H paver finisher to the reqiired grade / level and alignment, rolling veith power roller /
vibratory roller to achieve the desirod compaction as per MoRM4 specification clause No. eomplete in an
respects. Complete using contractors own machineries drum mix plant & paver finisher etc. complete or as
specifiedr

508. SEMIDENSE BITUMINOUS CONCRETE
508, I Scope
'llais clause specifies the construction 01 Semi Dense Bituminous for use in wetuing / binder and profile corrective COL-rseg. This
work shalt consist ul construction in a single or multiple layers of semi dense bituminous concrete on a previously prepared bituminous

bound surface, single layer shall be 25 mm to 100rnm in thicknes-

5082. Materials
Bitumen: Ille bitumen shall be paving b [tumen ofPenetration grade complying with Indian Slandzrd Specifications (or508.2.1.

"Paving Bitumen" JS: 73. and Of Ihe DCttc1ration indicated ia Tab]e 500-15, for semi dense bituminous concrete. cur tbig bill' as modified

by one of the methods specified in Clause 521. Guidartcc lhe seiection of an appropriate grade 01 biLurnen in given in TPac Manual for
Con9Lruetion and Supervisioq of Bitumbous Works.

Coaxsc The coarse aggregate* *hall be generally as specified in Clause 507.22, except that the aggregates50842.2.
shall satisfy the physical requirements ofTable 600-14.

508.2±3,

508.2.4.
Fine fine aggregalcs shall be d]] specified in Clause 5072.3.

Filler : Filler shhil be generally as sper.ificxlinC.Iause 5072.4.3%ere the aggregates fail to meet the requirements of Lhe
water sensitivity lest in Table then 2 per cent by.tota] weight of aggregate. of hydt%lted lime shall be added without additional cog.

grading and binder content: When tested [n aecordat'.ce with IS; 2386 Part I (Wet sieving method), Lhecombined grading Of

the coarse and fine aggregatcs and added filler shall fall wi&lin the limits shown in Table 50D-IS forgradings or 2 specified in lhe Contmct

508.3. Mi?dure Design
508.9.1. Requirement for the mixture: Apart from conrormiLywith thcgrading andquality requirement* for individual ingredi?nts
the mixture shall meet the requiremcnts set out in Table 500-16.

TABLE 500-14. PHYSICAL REQUIREMENTS FOR COARSE AGGREGATE FOR BITUMINOUS CONCRLTE PAVEMENT
IAYERS

Cleanliness (dust)

Particle shape
Strength

Polishing
Durability

Water absorpli0J3
Stripping

Water sensitiviryUi

Notes
1, IS:2386 Part 1

2. Pari

Grain size analysist
Flakiness and elongation Index (combined)?
Los Angeles Abrasion Valuel
Aggregate Impact value'
Polished 3tone Value*

Sodium Sulphate

IMagnesium Sulphate
Water absotplion•?

Coating and stripping of bitutnefi
aggregate mixtures9
Rcl,qined lensile strength*

6. IS: 2386 5

7. IS: 2386 Part g

Max passing 0.075 mm sieve

Max
Max 27%

Min 55

May
Max

Minimum, retained coating 95%

Min

(the elongation test may be done only on nan-flaky aggt•egales in the samples)
3. 2386 Part
4. IS: 2386 Part
5, BS: 812 Pari 114

AASHTO T
9, IS: 6211

* Aggregate may satisfy requitements of either of two tests
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t* The water sensitivity test is only required if the minimum retained coaling in thc stripping tee, is less chan 95%,

Thc requ;rcnuent for minimum per cent voids in mint!ral aggegate (VMA) are set out in Table 50(.M2.

Binder content: 'Ihe binder content shall be optimised to achievc Lhe requirements ot thc mixturcsct out in Table508+3.2,
16 and the traffic volume as specified in the Contract. Thc Mat*hall met110d determining the.optimum binder contentshall be adopted

as described in the Asphalt InsLilulc Manual MS-2, repiæfing 'the aggregates retained 011 the 26,5 mm sieve and retained on the 22.4 mm
sieve, where approvcd by the Engineer.

500-15. cmæos1T10N OF SEMI DENSE BITUMINous CONCRETEPAVEMENTLAYERS

90 .100

35 - 51
- 39
30

9-19

3-8

Grad*

Nominal aucegate size
Luyer
IS Sievei (mm)

45
37.5
26.5

19
13.2

9.5
4.75

2.36
1.18

0.6

0.3
1).15

0.075

Bitumen content by

mass oftotal mb:Æ
de (pen)

1

13 mm
35 40 mm

70

Min

90

2

10 mm
25 — 30 mm

% by qelght of total agregate passing

100
90 - IOO
35-51
24-39
15 30

3-8
Min 5.0

Notes : I. he combined aggregate grading not vary from the Iow limit on one sieve to the high limit on the adjacent sieve,
2, Determined by the Marshall method.

Only in exceptional circumstances, 80/ 100 penetration grade may be as approvwt by Ibe Engineer,

TABIÆ 500-16. REQUIREMENTS FOR SEMI DENSE Em-IMINOUS PAVEMENT IAYERS
Minimum stability (kN at WC)
.Minirnum flow (mm)
Maximum (mm)

Compaction level (Number of blows)
air

Percent voids in mineral aggregate (IQvIA)

Pcrccnt ids filled with bitumen Fl))

82
2

4

75 blows on each of thc two faccs of the specimen
3-5

'C

(-i5e78

508+3*3, Job Mix Formula: (or formulating thejob mix formula Shu-II be•geuerallypusswclficd ill Clause 507.33 ujid Ibe
lesults of lest* enumerated in *I'able as obtained by the Contractors.

5083.4. Plant Trials — permissible variation in job mix tonnula:
The. requirements for plant trials shaF, be all as specified in Clause 507.3.4 and permissible limits for variation as shown in Table 500 13

508.3.5. Laying Trials: The requirements for laying trials shall bc specified in Clause 507.3-5.

5004* Construction Operations
508.4. Weather and seasonal limitations: The provisions of Clause 501.5,1 shall apply.

508.4.2. Preparation of base: The surface on which thc Semi Dense Bituminous material is to be laid shall be prepared in accordance
wilh Clauses 501 and 902 as appropriate Ur dircc@d by Euginecr, surface shall be thoroughly swept clean by mechanical broom and
dust. rcrnoycd by comprcsscd air. In locutiona where a mechanical broom cannot access, other approved methods shall be used as directed
by Ihe Engineer,
508.4,3 Geosynhci.iw - Wbere Geosynthetics are specified in the Contract this shall be in accordance with the requirvmcngs in

703.

508.44 Stress absorbing layer - Where a slrcs-absorbit'.g layer is specifi&l in the contract, this shall be ppplied in accordance with tbO

requirements 01 Clause 522.

508.4.5 Tack coat ltVhere specified in Ihe Conlrucl, or olhengisc required by the. Engineer, a tack coat shall be applied in accordance

with the requiremer,ts of Clause 503,

508.4.6 MixinR and transportation of the mixture - provisions as specified in Clauses501.3 and 5014 sball apply,
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508, 4.7 Spreading fie. general provisions of Clauses 5015.3 and 501,5.4 *hall apply.

5084.8 Rolling - general provisions ofClauses SO 1.6 and 501.7 gbåLt apply, as modified by thc approved laying trialg. 'Ihe compaction
•proces shall be carriUj out by the same plant, and using the samemethod. as approved jn the taying trials. which may be varied only wilh

the express appmva: of the Engincca-dn vritäng.

50845. Openingm Tramc
The newly laid surface shall not be open Io traffic•for at least 24 hours after laying and completion of compactiom without. the express
approval. of thc EORinccr in

508.6. Surface Finish and QualiG* Control
The surface finish of the completed consfruction shall conform to the requirements of Clause 902. All materials and workmanship shall
comply wilh IIIC provisions set. in Sr:cfion 900 this

508.7. Arrangement forTramc
During thc period of construction, arrangcmcnts for tramc shall be made in accordance with the provisions of Clause 112,

508.8. Measurement for Payment
The measurement shüll he as spe9ified in clause 607.8

508,9a Rete contract unit rate *hall be as specified Clause 507.9, except that thc rate shali include the provision of bitumen 4.75

percent. by weight ot total mixture. 'Ille variance in acc.m percentage of bitumen used will he assessed and the paymcnt adjusted up or
down, accordingly:

thickness with B.T. P«egates as perM.O.R.T.&H.Item No. 33 Providing and laying Denæ bituminous macadam of

gradationand emulsion asphalt for tackcoat@ 2.50 Kg. / IOSq.Mt. with mechanical eprayer & bitumen grade
60/70 formixing@ 40.00 Kg./M.T. i.e. 4% by weW1t of total mix including beating and mixing the
gnd giphalt by continuousbatching drummixplant "nd åe same by pm•er finisher and antsolidadon
with vibratory roller including providing all materials, equipments, tOoIs and oil. kerosene, firewood,
labour cbarf&8 etc, comp. uspil* contractofsogn machineries, drummix plant and pavorfinisher etc. (ünplete.

507. DENSE GRADEDBITUMINOUSMACADAM
507.1. Scope
This clause specifies the construction of Densc Graded Bituminous Macadam, (DBM) for use mainly, but not exclusively, in base/bindcr

and profile corrective course, DBM is also intended for use a road base material, This work shall consist of construction in a Bingle or

multiple layers of DBM on -apreviously prepared base or sub-base. The thickness Of a single layer shall be 50mm to

5072. MaterialS
507.2*L Dibnuen; specifications ofrequiremcnts 01 bitumen shall be as per Clause No. 5082.1

507.2.2. Coarse agregatcs: 'tie aggregates shall satisfy the physical specified in Table 500-8, for dense bituminous

macadam. The requirement shall be similar•to that of Clause 504 except that aggregates shall satisfy physical requirements in

Tablo 500-8,

When crushed gravels proposed for use in aggregate, not less than by weight of the crushed material retaincd on thc 4.75 mm sicvc
shall be have at least two fractured faces.

Fine a*regates Fine aggregates shall consists ofcrushed or naturally occuring minel-al material or a combination
of the two, passing thc 2.36tnm sieve and retained on thc 75 micron sieve. •tlle finc aggregate shall have a sand equivalent vålue of not less

than 5.) when tested in accordance.with tho requirement. ot IS',2720 Wart, 37} plasticity index ortbc fraction passing lhe 0.425 mm sieve

shall not exceed 4, when tested in accordance with IS;37ZO (Part 5)

TABLE 500-8. PHYSICALREQUIREMENTS FOR COARSE AGGREGATEFOR DENSE GRADED BTUMJNOUS MACADAM
o

Cleanliness (dust)

Particle shape

Strength

Polishing
Durability

Water absorption
Stripping

Water scnsilivity••

Notes.'
I, IS-2386 Part I

2. 1S2386 1

Grain sizz analysis!
and n

(combined)t
Los Angeles Abrasion ValueA
Aggregatc Impact value*
Polished stonc Valuc3
Soundness•
Sodium Sulphate
Magnesium Sulphate
Water absorption7
Coating and stripping of bitumen
aggregate mixture*
Retained tensile strength*

6. IS: 2386 Part 5

7. 2386 3

Max 5% passing 0.075 mm sieve

Mar

Max
Max 24%
Min 55

Max
Max2%
Minimum retained coating

Min
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(the elongation test may be done only on non-flal€y aggregates in the samples)

3. JS: 2386 Parte
4. IS: 2386 Pad
5, FS; 812 1M

8, M.SHTO T 283"
9. IS: 624!

Aggregate may satisfy l?quirements of either oi these twn tests

The water sensitivity test is only required if the minimum retained coating the stripping test is less than '95K

507.23. Fine aggregates shall be thefradion passing2,36mm sieve and reüed on 7.5micron sicvc, 'consisting of
cru sher„run ing , gravel , sand or a milt" re. ofhoth. shall be.e,lean, hHITI, durable,uncoated, duy and free from any injürious.,
soLor flaky piecesand organic or other deleterious substances-

5072.4. Filler
Filter shall consists offinely divided ininem] matter such asrock dust. hydrated lime orcement as approved bythe Engineer
The filler shall be graded vithiø the following limit* :

TABLE 500-9. GROING REQUIREMENTS FOR MINERAL FIUER

06
(1.3

0.075

Minelül liller shall consistof rock dust* hydlated lime orportland cement, or inertnaincralmallerapproved by the L)gineer. Jt shatt
be frum lumps.

The filler shall bc free from organic impuritiesand havc a Plasticity Index not greater than 4. ThePlasticity Index requirement shall

apply Lffiller is cement or lime.When the coarse aggregate is graveJ, 2 per ccnl by mass 01Lola] aggregate ofpoflland cement orhydrated
iirne shall be added and the percentage offine aggregate reduced Cement Ot- hydrated lime is notrequired when thegravel
is limestone.
507+2.5, Aureg•te grading and binder content : in accordance with 1$;2386 Part I (Wet sieving .method), the
combined grading ot the coarse and fine aggregates and added fLEler Shal] fail within the limits shown Table 503-10 {ordense
macadam gradings I or 2 as specified in the Contracl- The type and ctoantity of bitumen, ancl appropriale thickness are also •indicated for

each mix:urc Iypc.

TABIE 500-10. COMPOSITION OF DENSE GRADED BITUMINOUS MACADAM PAVEMENT
Grading
Nvminal aggregate Oe
Gyer
IS Sieve' (mm)
45

37,5

265

13.2

4,75

2.36

0.6

0.3

0.15

0.075

Bitutncn % by mass of total mix!

1

40mm

mm

2

25mm
50•75 mtn

Cumulative %by weight of total aggregate

6343

38-54

28-42

7-21

2-8

Min- 4.0
65 to 90

100

90-100

71-95
56-80

38-54

28-42

701

2-8

Mine 4.5

90

Notes; I, Pthc combined aggrcgatc grading Shal! not vuy ftrnn the Iow litnil. on ooe sievc (Ile high limil otl'lhe adjacent sieve.
2. t)etermincd by thc Marshall method,

507.3. Mbdure Design
507.3. 1 e Requirements for the mixture: Apart from eonfortnLy with (bc grading and quality requiremexts for individual
ingredicntt; themixture shall meet the requirements set. out in Tablo 500-11 ,

ate 'M set OMI in Table 500-12,
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TABLE 500-11. REQUIREMENTS FOR DENSE GRADED BITUMNOUS MACADAM
Minimum stability (ICN at

Minimun now (mm)
Maximum flow

Compaction level (Number Of blows)
Percent air voids
Percent voids in mineral aggrcgatc O'MA)
Percent voids fiEled bitumen

9.0

2

75 blows on cach oi Ihe (wo faces of the specimen

See Table 50(S12
65-75

Binder content: Ille binder content shall be nptirniscd to achieve Ihe requirements ofthe mixture set ddt. in -rahle 501)-507.3.2.
II and the traffic volume as specificd in the Contract, unwre40 rrun detwe bituminous macadaan iS spccified, Lhe modified Marshali

method described in MS} shall be used. Thig method requires modified e.qttip:nnt and procedures: part-iculnrly thc minimum stability
values in Table 500-11 shall be multjplied by 2.25* and the. minimum now *hall he, a Tram.

JOG mix formula: contractor shall inform the Engineer jn writing at least 20 duys before the start of the work,507.3.3.
approved job *hall remain elTetIive unless and until a revised Job Mix Fonnu]a is approved, Shoukd a change in the source
materials be proposed, a new iob mix formula shall be forwarded Io lhe Engineer for approval before thc placing of Ihe material

507.3.4. Permissible variation from job mix formula: [t.shall bc the. responsibility oi the Contractor to produce a uniformnw.
0JIJ101Ti1ing Io Ihe approvedjob mix formula subjectto the pennissible •mriationsoflhe individual ofthevatious ingredients in

the actual frorti thejob mix rurmu]ö t"bc used withinthe limitsas specified in Table 500-11. variations en-e intended to apply to
individualspecimens taken for quality control teslsvidQ Section 900.

TABLE PERMISSIBUCVAEUATONS JOB

2

5

Aggregate passing 19 mrn sieve or lager
passing 13.2mm, 9.5mm

Aggregate pasÅugd.75 rrun

Aggregate. passing 2.36 Inm, I -18mm,
Aggregate passing 0.3nm, 0.1

Aggrcgatc ptwsing OU?5mm
Binder

Mixing ternlyrature
*03b

± IOC
507.945 Once lheplanttrialshave been successfully complc:LtN3 atldapmo+ed,the Contractorshallcarrymt(
laying tiiaLs. to demosu•atc that thc proposedmix can besuccessfi-llly laid, andcomp lacied all in Clause 501-

PIhe Contractor shal previously inforni the Engineer tmvposedmethodfor laying and thcmaterial.%eplant trials shalt
then establish if thepmmjsec] laying plant.cntnpaction planl; and tncthodologyis capable ofproducing I of the
finished paving liver shall be detenninedby taking cores, no sooner than 24hoursancrlaying, or by other apptoved method.

thclwing have appmved. the same plant and meth«jology shall be applicxt Io the laying ofthematerial on thc prcjec.l, and
no vaxiati01i ofttilher shallbc unless approved in MiLing bythe Engineerv.oomatyathis discretion requil?further trials,

507 A.CotBtruction Operations
507.4. I. Wether and seasonalGmit&idons "Ihe. provisions ofClause 5016.1 Shal] apply,

507.442. Preparaion ofbase: 'lhe base on BiturninousMacadam iSto be laid *halt be pre.pam•cl in with
Clause 501 or asdirected by the Engineer.Ihe surmee*hall be üRJroughly sweptdean free fromdust and foreign mallet-using rnqn:hanical

btT0tn and dust removed orblown offbycornpressed air. In portions whcrcmcr,hanieel bruorn cannotLeacb, other approv€xl shall
be used as by Lhe Engineer,

5.7+4.3 : Where icosyniheiüxarc •xi4ied in the Contractthis shall be in accordance with the. requirementsstated in

S&ess abwrbinglayer : Wherea stresx abeybing layer is srn•cified in the contract, this shall bc appüed in accordance50744.
dae lvquiærnenls ofCIause

o

507.4.5 Prime Coat : the materialonwhich the tlcnse bitu minous macadam is to be laid is other than a bitumenbound
[«ver,a prime coat shall bc applied as specified. in acco«iance with the.provisionsofCIausc 502 or dirwLed by the Engineer.

507.406 'Ihe.k Coat Where. the which lhe dense bituminousmacadatn is be placea is billmenbound surface, a
tack coat shall be applied as specified, inacrordancc with Ihcprovisions ofClause 503 or as directed bythe Enginccr.
507.4.7
507-4,8

5074.9

Mixing and transportationofthe mixture : 'I orovisions specified in Clause 501.3and 501.4 apply-
Spreading Ille pnyvisions ofClause 501.5,3 and shall apply.

Roiling : generalpupvisions ofC]ause .fi and 501 ,7 shall apply. Jnodificd by Lhe applijved tuying uiaIsThe
compaction process *hall be caried outbythesame plant, and using thc same method, as approved in thc laying tlials,which maybevaried
onlywith thc express approval oUheEngineer in writing,
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5073 Openil*to : newly laid surface shallnotbe open to tra(Lc for at least 24 hrs after laying and compleüon ofcompaction,
withoutthe express approval of the Eingineer in wriüng,

507.6. Suffec*! Firdsh tod Quality Contai difWork ; surfu:e fillish orcunslnacåon shalloonform to therequirements ofCJanse 9ffZ

Controldn the quality of 'naterialsandwork shall be exercised bythe Engineer in aecorclancx.• with Section 900.

507.7.Arra*tnents forn-affc ; During thc period ofconstruclion.anangemcntsforthc shall be done to Ctause 12,

507.8 Payment: DenseGradedBituminousMaterials shaltbe.measiit•edasiinishcdworkéitherincubicmetres,
tons or by the square metre at a specified thickness as detailed on the Contrac(drawings, or d0Ä1rnenIs, oras directed by the Engineere
507.9 Rate :The Contmct unit rate for Dense GradedBituminousMacadam shallbe payment in full forcarrying out the all required
operaåons and shall include,butnotnecessarilylimlted to all componentslisted in Clause 501-8-82 (i) to (xi).Tic ratc shall
include the provisionofbitumen, at425 per æntbyweight ofthe total mixture.

The variance in actual percentage ofbitumenusedwill bc assessedand thc payment adjusted up or down accordinlw.
HEM-34 Providing and laying bitumineous 37.5 mm thick lean bound macadam in one or two layers considering 0.66

cum. per M .T» mix materialB with machine cnrshed stone aW•egate and asphalt for tack eout @ the rate of 4 Kg
/ IO eq. mt. (on metaled surface) / 2.5 per IO sq. mL (on existing B. T. surface) -using 30 of bitumen
per asphalt including mixing the heating the asphalt including mixing by continuousbatching of
mix plant and spreading the same by paverfinisherand oonsolidaüon with power roller including providing all
équipmenig by the eontraeor and nusbing gand at the rate of 0.30 cu.nu / 100 sq. mL

DESCRIPTION1.

work shall consist ot construction in one layers each 37.5 mm thick LBM on previously prepared to the requirements of thcsc
specificbÉonA,

2.

2.1 Binder : The binder shall be straightrun bitumen of 60/ TO or (K) grade. satisfying the reqoircmentof 1973. actual
grade 01 binder 1.0 be used Shal) bc decided by (bc Eliginccr-in-charge and it shall have to bebrought by the contract.Ot' to thc site
af work at his own cost.

242 Coarse aggregates : Thc coarse aggregate Shal] consist of crushed stone or etushed gravel. shall bc clean, of
eubicaj shape, free disint%rratedpieces, organic or other deleterious matter and adherent coatings- aggregaics shad) prcfcrably be
hydrophobic and of Iow porosity and shall Siti.sfy Ihe physical requirements set forth in Tablegiven in Item No, 18 Para 2,

Fine agregates fie finc aggregates shall consigt cyusher run screeningsr natural sand or a mixturc of bol.h. 'lhcgc shall be
clean, hard, durable, uncoated, dry and free from injurious, soft of flaky pieces and organic or deleterious substances.
2.4 Filler filicr, where required, Shall be an inert material the whole 01 which passcs 600 micron sieve at leaåt 90 percent
passing 150 micron sieve and nol less than 70 percent passing 75 micron sieve. The filler *hall bc cement. stone dust, hydrated lime, fly
ash and othci non-plastic mineral matter apporoved by the

2.5 Aggregate gradation mineral aggregates, including mineral filler, shall be so graded or combined as to conform to
gradings set forth in tables below :

Table : Aw•egøte gradadon For I-MM

37.5

30-55

75 rn.m,

75-10b

2.36 mm
0.75 mm

'1,75 mm

37.5

15-35

-5-20

75 m.m

25 mm
20.0 mm moo
10,0 .nm 35-60

-The abcve gradaiiotE is teutalivc. To acliive CorrccLquanIi(y (he conLraclor shall get the job" mix. farmula for the mix approved by Engineer-
in-chart•e before starting the work,

roportioniug ofmaterials : The binder content for premixing shall be pcrccnt b/ weight of the total mix. Ihe quantities of
Bhull bc suffcicnt to yield the specified thickness after compaction-ne contsa-tor shall get the jolymjx formula foe the mix

approved by the Engineer-in<harge before starting the work.

•2.7 Variation in Proportioning of material : 'Ihe Contractor shall bave the resr,onsibitity of cnsuring proportioning of
materials in accordance with lhe approved job mix formalu and producing •auniform mix- variation in binder content of ± 0.3 percent by
weight of total mix shall, howcver, bc perrnissible in Individual specimen taken for quality control tests vide MOST Specification Section
900.

3. CONSrtwcnON OPERATIONS
3.1 Weather and seasonal Lean Bound Macadamshatl not be laid during rainy weather orwhen the basc damp
or wet-

3.2 Preparation of base base on which LBM to be laid shall be prepared shaped and conditioned to the sgnified, tines, grade
and cross section in accordance with MOST Specification Clause 601 as directed by the Engineer-in-charge. The. surface shalt be.
thoroughly swept and scraped clean and free of dust and foreign tnaller.



57

3.3 Tack : Application of binder : Binder *hatl bc heated to the temperature appropriate to thc grade 01 bitumen used and
approved by the Engineer-in-charge 4Ttdsprayed on the base at the rate specified heteafter. rate of spread in tertns of straight

bitumcn shall bc 25 kgpcr IO square metre area for an existing bitumen treated'surface and 4 kg per IO square metre area for an untreated
water bound macadam surface. ne binder shall be applied uniformly with the aid of sprayers. At. specified tcmpcrat.trre, *o as provide
uniformly rau and unbroken spread bitumen. tack coat shall be applied just ahead of the oncoming bituminous

Preparation the : Hot mixplant of adequate capacity and caiable ofproducing a proper and uniform quality'hc.n be used
for preparing the mix, plant should be continuous type having a ccyordinated set of essential units such as dryer for heating the

aggregates, device for feeding byeweight or volume the required quantities oraggregates, a binder heating and control unit for metering
out thc corrcct quantity of hgatcd binder together with a paddle mixer for intimately mixing of the binder and aggregates, Pot' d&ils
regarding Hot mix plant the Annexure iA' may be referred.
The temperature of binder a! the time Of mixing shali bc in thc •range 1501 C - 177> C.agd aggregates in thc range or 150b C - 1630 C

ffmvidcd also at no time shall the difference in of the aggregates and the binder exceed 141 C.

Mixing shall be throughout to ensure t.hat a homogeneous mixture is obtained in Which all the particles of the mineral aggregates are
coat'd uniformly,

mix shall be tranéported from thcmixingplant to the point of use in suitable vehicles. 'Ibe vehiclés employed for transport shall be clean
and be coveted over in the transit if go directed by the Epgineer.in.charge.

9.5 • Spreading: Themix,transportedfromthehof.mixølanttothesätevshall be spread by means ofselfprøpelkimechanicalpaverwith
suimble screens capable of spreading. tamping and finishing themix. true to specified grade, linc and cross sections. Thc temperature 01

mix at the time of laying $hH]l be in the range or1210 C - C.

Løngittldinal joirtts and edges shall bc constructßd tme tn the delineating lines rnrallel to the centre line Ofthe roade longitndinaljoints
shall be offsct by at least 150 mm from those in the t)inder course, All joints shall be cut to the full thickness of the preyiousty laid
mix and the surface painted with hot bitumen before placing fresh materials
3.6 Rolling : after the spreading ofmix. it shall be lhorouhly by rolling with a set ofrollersmovingataspeed
not exceeding 5 km per hour, Thc initial or break-down rolling shall be with tonne t.hrccwhcclcd rollcrs and thc surface finished by
Gnal rolling with 8-10 tonne tandem rollers, or suitable pneumatic roElers.

roller wheels shall be kept damp to prevent the mix adhering to them but in co case shall fuel Oil be used for this
Rolling shall commence longitudinally from the edge and progress topnrds the centre except that at super elevated portions. it shall

progress from the lower to upper edges parallel to Lhe centræ line of Lhe pavment,The roller should proceed on the fresh material with rear
or fixed wheel leading so as to minimise the pushing of lhe mix and each pass of lhe roller Shidl uniformly overlap not less than one third of

the track made in the preceding pass Rolling shall continue until thc cntirc surfacc has ben rollcd to compaction and all the roller marks
eliminated.

4. OPENING TO TRAFFIC
Trafficmay allowed immediately after completion of the final rolling when the mix has cooled down to the surrounding temperature,
5. SURFACE FINISH AND QUALITY CONTROLOFWORK

surface finish of construclion shall conform to the requirements of most specifiattion Clause 901 Control on the quality of material
and works shall be exercised by the Ltngineer-in-ehtnge in accordance with MOST Specifcntion Clause 902.

6. ARRANGEMENT FOR TRAFFIC
Tse provision ofMOST Specifiüition Clause 105 sfiall apply as regards the flow to traffic during construction.
7. MEASUREMENT FOR PAYMENT
lhe payment shall be made on the tonnage basis of the weight of mix of aggregates and bitumen, For this purpose contraetor shall
have to install a weigh bridge of suitable capacity for the purpose of weighment of dumpers at suftable place at. his cost as directed.
Weight of empty dumper and weight of loaded dumper will be recorded in bound and numbered register on plant side,

Department will be free to gct some loaded (lumpcr-tst checkcd at otber weigh bridge. Weigh bridge will be periodically got
caliblated and verified weight and tneaSL.1re authorities,

For the purpose of application of tack coat if the theoretical area as per sanctioned estimate for basis of tonne differs with the actual area
of work donc in Lhe field, thcn the IX3duction in or addition to shall have Io bc cffcctcd to thc contractor on proportionate basis
depending upon the area reduced or exceeded

Weight of mix matcrials bc donc ip prcscncc of rcsponsiblc person, net lcss than .thg rank of supervisor of Departmcnt,Dcputy
ExeZutive Engincer or Assistant Enginecr or Addl. Assistant Engineer if 90 authorised. Record ofeach dumper will bc maintained
separately in bound and numbered register which will be maintained by the departmental representatives and *igned by the
contractor. Proper gate pass system shall be established for the vehicles coming LÖ the plant site and out going from the plant site. The
location of the kilometer. hectometer in which individual dumper unloaded will bc recorded carefully.

7.2 In case ofLBM, DBM and asphaltic concrete Of thickness 50 mtn and above, initial levels before commencement ofthe work and
final Zevels after completion of the work will bc taken as indicatuj •below for working out the average Illickness of pavement laid. also
thc nctual area Ofwork done will be measured and the quantity or Lhe work actually done shall be computed in Cu.,M. basis. actual
tonnage of the mix shall then be worked out based on the designed defisity, for broad cross check on the actual tonnage of total mix
used jn the works.

Surface levels before and after laying the pavement course shall be taken as below :
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Cross profiles will be taken Icasl at every Jnctc,r5 ltJTlgiU1dit1411y as Shown below :

For single lanc : Invels at [5 Cmx & 75 cms- from bath the edges and centre point- (Levels at

For double Lane : T,avclx at 15 ('.ms & 75 emg 175 Chfi. 275 Cm«. from hoth lhe ctlgc.* and lhe centre point. (Levels at 9 Points)

(e) Widenings-ingte Lo double lane : Levels at 15 Cms, from both the edges and the centre Carriage way (Cp to 2 meters widening)
point (I avels at Points)l

However, in special if the crags profiles may be taken at close length upto 3 meters.

RATE 'Ille contract unit rate for L B. M. shall be for payment in full for canying our the required operations including full8.
compensation tor all components listed in MOST Specification Clause 503.8.

Item No. 35 BITUMINOUS CONCRETE
509+1. Scope

•clause specifies the construction of Bituminous Concrete, for tise in wealing and prone corrective courses. This work shah consist of
constmction io a single. or moltiple layers of bituminous concrete on a previou prepared bituminous bound surface, A sing]c laycrs shall
be, 25 mtn to ICE) mm in thickne•s-
509.2. Materials
509.241, Bitumen: bitumen shall be paving bitumen of Penetration grade 60/70 complying with Indian Standard Specification for

Paving Bitumen, JS: 73 and of the penetration indicated in Table for bituminous concrete, or this bitumen as modified by one ofthe

method *peeificd ia Clause 521, or ag othFFise specified in the Contract, Guidance on the selection of an appropriate wade of bitumen is
given in '1%e. Manual for Consh-uction and Supenision of Bituminous Works,

5092.2. Coarse aggregates: ne coarse. aggregaIitR *hatl bc generally specified.in Clause 5(j7.2.2, cxocpt ihat Ihe aggTeg,qtes Shal]

satisfy the physical requirements ofTable 500-17.

509.2,3.

50942.4.
Fine agregates fine aggregates shall bc all as SFmifiedin Clause

Filler ['Sller shall bc generally as specified in Clause Whete the aggregates fail to meet the requirements of Lhe
water sensitivity test in Table then 2 per cent by weight og aggregate, of hydrated lime Sha!] be added without additional cost-

5092.5. grading end binder content WIIC.TI tested in weordanw with 182386 Part I Wet gmdimg metho&}, the

combined grading oflhe. coarse aud fine. itggregat0$ and shall rail within limits shown in Table 500-18 for gradings L or 2

as specified in Ihe Contract.

509.3. Mixture Design
509.3.1. Requirement* for the mixture: Apart fram conformity with the grading and quality rcqcircmentg individual
it',gredientg, the tnixture *hall meet the. requirements set out' in Table 500-19.

The requirements for minimum per cent voids in inineral aggregate (VMA) are set out in Table SCO 12.

509.3.2. Binder The binder content shall bc optimised to aphicve the requirements of the mixture set out in Table 50()•

19 thc traffic volumc as spccificd in thc Contract, Thc Mer-studlmcthod for dctcrmining thc optimum binder content shall be adopted
ag deseribtyl it thc Ågphalt JnqtiLute Manual M*2, replacing aggregaces retained on thc 26-5rnm sieve and ret*ined on the 22Åmrn
sieve, where approved by Che Engineer.
509.3.3. Job mix formula: 'Ille procedure for formulating thejob

TABIE 500-17. PHYSICALREQUIREMEMS FOR COARSE AGGREGATE FOR' BINMINOUS CONCREIE PAVEMENT
LAYERS

Cleanliness (dust)
Particle shape
Strength

Durability

Walcr absorption
Stripping

Water sensitivity"
Notes:

1. 192386 1

2, IS:2386 Pari

Grain size analysisl

Flakiness aud Elongation Index
Los Angeles Abrasion Value:
Aggrczatc value
Poti*he.d stone
Sautfdnessf
Sodium Sulphate
Magnesium Sulphate
Watcr absorptionY

Coating and stripping of bitumen
aggregate mixttues!i
Retained tensile sfrenglh8

6. IS: 2386 5

7. IS: 2386

Max passing 0.075 sieve
Ma..x 30%

Max30X

M ill 55

Max

Max2%
Minimum retained coating

Min

(the elongation may be donc only on non-ftalo aggregates in thc samples)
3. IS: Part 4'

IS-. 2386 Put

8. AASHTO T
IS: 6241
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5. BS: 812 pah 114

Aggregate rnay satisfy requirements of either of these two tests

The water sensitivity test iB only required if Lhe minimum retained coating in Ibeslripping test is less than 95%.

mix formula shall be genera]jyas specified in Clause 5073.3 and the results of test enumrated inTable5(XE19 us obtained by thc Contractor.

509.4. Plant trials permissible variation in job mix formula:
"1%e requirements for plant triak shall be all as specified in 507.3.4. and permisible limits for variation as shown in Table 500-13,

509.3.5. Laying bials: requirem ents for laying hials shall be RII as specified in Clause 507-8.5.
509.4. Operations
509.4.1. Weather and seasonal limitations: The provisions ofClause 501.5,1 *halt apply.

TABLE 50M8. COMPOSITION OF Bl'1tMLNOUS CONCEIT PA'ÆMENTLAYERS
Grading
Nominal aggregate size

Layer Thicknæs
IS Sievel (mm)

37.5

202)

13,2

9.5
4.75

2.36

1.18

0.3

0.15

0.075

Bitumen content % by mass of total mix:

1

l!mrn
SC-G5 mm

2

13rnm
30{5 mm

Cumulative by weight Of aggregate passing

79-100

59-79

52-72
35-55

20-34

5-13

28
5.0-6.0
65

100

79-100

70-88

gug
2608

12-20
4-10

5.0-7-0

65

Notes: 1. The combined aggregate grading shall nol. vary from thc Iow limit on onc sieve LÄ'¯Kgh limit on the adjacent sieve.
2, Determined by the Marshal] method,

Preparation ot base : The surface on which the bituminous concrete is to be laid shall be prepared in accordancewith509.4.2
and 902 as appropriate, or as directed by thc Enginccr. Tbc surfacc shall bc thoroughly swept clean by mechanical broöni and

dust removed by compressed air- In locations where a mechanical broom cannot HQ.•ees, other approved methods shall be used as directed
by åe Engineer.

Geosynthetics 'Mhere Geosynthetics are specified in the Contract tllis shall be in accordance with the requirmncy'ht$50944.3
stated CIHItse 703.

Strwe absorbing layer Yr%ere a stress absorbing layer is specified in the Contract, this shall" be applied in accordance.509.4+4
with the. requirements of Clause 572,

Tack coat : Where specified in the Contract, or otherwise required by the Engineér. a tælc coat Shal] be applied in509.4.5
accordance with thc rcquircmr:nls ofC1a1tse 51B,

509t4.6

5094.7
509.448

Mixing and transportation of the miktuore.The proviHion as sprxified iJ1 8 C}auscs 501,3 and 501.4 shall apply.

Spreading: The general provisions oi clauses 50153 and 501.5.4 shall apply,

Rolling: Thc general provisions of clauses 5010 and 501.7 Sha]] apply, as modified by the approved laying trials,

509.5 Opening to Traffic : newly laid surface shall nol be open Lo Ira-Æc for at least 24 hours after lmving and the cbmp]etinn Di

compaction,without the cxprcss approval of lhe Engineer in writing.

509.6 Surface Finish and QualiV Control The surface finish Of the complelvd construction shall conform to the requåements Di
Clausc 902. All material* and workmanship i50Enply with the provisions SCI. out in Section 900 of Ibis SIN-•cificalion.
509,7 Arrangements for Traffic During thc period of construction. arrangcmcntg for traffic shall be made in with the
p:ovisions of 112

509.8 Measurement for Payment : -ntemcasurementshall bc all as specified in Clouse No. 503.8

509.9 Rate : %econcraet *hall a]] in Clause 507-9, except that *ball
at ver centi by weight of total mixture, •mevariance in actual pcgcntage of bilumetl used will be assessed and lhe paymcnt adjusted
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up OT down, accordingly.
Liquid / Premixed seal coat (IRC type witlirlEM.36 : cmt, af agreg•te / stone chippings of Kg. / IO
mg, bitumen per road surface. excluding rolling consolidation (chipping & bitumen shall be paid).

513.1 Scope:
shall consist application ofsealcoatfor sealing the voidsinabituminoussurface laid tothe specified levels, grade

and c.roxs tall (camber)-
513.1.2. Seal coat shall be of either orthe two types specified below :
(a) iquid scal coat comprising of an application of a !ayer of bituminous binder followed by a cover of stone chips-

(b) Premixed seal coat comprising of a thin application offinc aggrcgatc Eitb bitiuminous binder,

513.2 Matærials :

513.2.1. Binder : the requiremenLs of Clause 511.1.2.1 and 511.22.L Shall apply.

The quantity ofbitumen per IO square metresr shall bc 9.8 Rgför*IYpeA, and Kg for 'IYpe B seal coat- Whcrc bituminous emulsion is
used as a binder thc quantiteg for 'IYpe. A and "EYbeBkeal coats Shati be 15 Kg and IOS Kg respectively.

513.2.2. Stone chips for type A seal Coat : The stone chips shau consist oi angu.iar fragments of clean. hard, tough and durable rock
of uniform quality Ihroughout. They should bc of sg[t or disintegrated stone, organic or Olhcr dc]cæriotls matter, Stone chips shall be
of :run, size defined as 100 1.R.•rccnl.passing Ihrougl\ I t .2mm 5ieve Nltd on 2.36 sieve, Tbc quantity used for spreading shall
be 0.00 cubic per IO tnctre area.

Agrcgate for VIYpe eal coat : Ihe aggregate shall pass 2.36 mm sieve and be retained on 180 micron $ievc.513.2.3
quantity used for premixing shall be 1).05 cubic metres per 10 Squaremæes area.

513.3. Construcdon Operations
513.3+1 Weather and seasonal limitations requirements ot clause 5015. I shan appty-

513.32 Preparation of surface The coat shall be applied immeditately after layting the bituminous course which is required to
be sealed. Before application of seal coat malerials, Lhe surface *hill be cleaned free of any dust or olhcr exlrzneous matter,

513.3.3 Construction ofTypeA seal coat : Bitumen shall be healed Io 15YC-163iI C alld sprayed at thc rate specified on thedry surface
in a uniform manner wich a self„propelled mechanical sprayer as desclil*d in the Manual for Construction and supervision of Bituminous
Works.

Immediately after the application ofthe cover material, the entire surface shall be rolled .with a &10 tonne smooth wheeled steel 1011er, 8-
D static weight vibratory roller, or other equipment approved by theEngineer after lafing trials if required-Roling shall commence

at the edges and progre€ß towards the centre except in superelevated and unidirectional cambered portions where it shall proceed from
the lower edge to the higher edge. While rolling is in progress, additional chips shall be spread by hand in necessary quantities required
to make up irregularities,

Constrtlr.iinnof FIYpe B Seal coat A mixer of appropriate capacity and approved by the Engineer shall be used for

preparation of the mixed material. Ihe Plant shall have separate dryer arrangements for heating aggregate.
effe binder shall be heated in boilers of suitable design. approved by the Engineer to the temperature appropriate to the grade of bitumen

by tlle Engineer before thse components are placed in the mix•errMixing ofbinder with aggregates to the specified proportions *hall be
continued until the later are dyoughly coated with the former.

The mix 'ball be immediately transported from the mixing plant to the point of use and spread uniformly on the bituminous surface to be
sealed.

As soon as a suffeient length has been covered with the premixed material, the surface. shall be rolled with 8-10 tonne smooth-wheeled
roller. Rolling shall be continued until the premixed material completely seals the voids in the bituminous coutze and a smooth uniform
surface is obtained.
513.4 Opening to Traffic In the case ofType B seal coat, traffic may be allowed soon after final rollingwhen the premixed material has
conted down to thc surrounding temr.ratue. In the case of qype A sea!c.nac. traffic shall nat be perm itted tn run nn any newly sealed area
until the following day. In STK2ciaI however, the Engineer may open the road to traffic immediately after rolling, but in such
cases trafe speed Rhal] be rigorouslylimited to LG Km. per hour until the following day.

513.5 Surface Finish and Quality Control ofWork : The surface finish of consLructi6Måhall conform to the requirements of Clause
902,

For control on the quality of müterials supplied and thc works carried out, lhe relevanl provisions of Section 900 shall apply,

513.6 Arrangements for Tramc : During Ihe period 01 construction, arrangements for traffic shall be made in accoldance with lhe
provisions of Clause 112.

513.7 Mc:asurcmcnt for P;vrncnt Seal coat Type A or,B Rhall be measured as finished work, overthe area specified to the coveled, in
square Inetces thickness speeified in the Contract.

513.8 Rate 'Ille contract unit rate for seal coat Type Aor B shall be payment in full for c41TYing out the required opentions including
full compensation Ior a]] components listed in Clause .TIA8,2 C). to (xi)
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- 37 BITUMINOUS MACADAM
504.1. Scope
"Ibis work shall. congi51 of Construction a single course naving 50 mm. to 11}0mm oe multiple course of thickness of compactexl
aggregates premixed with a bituminous binder on a previously prepared base to the æquirements of these Specifications. Bituminous
macadam is more Clauses 507. 508 and 509.

504.2. Materials
.5.4.2.1 Bitumen: ffe bitumen shall be paving bitumen of 60/70 Penetration Grade complying with Indian Standard Specifications for
-Paving Bitumen" IS:73, and of the penetration indicated in Tab2e 501.).4

5.4-2.2 Coarse Agregateg: coarse aggecgatcs Ghall consist orcrushed rock, crushed gravel or other hard material reLzined on the

2.36 mm sieve, They *hall be clean, hard. durable, ot cubical shape, free from dust and soft or friable matter. organic or other deleterious
matter. 'Ilie bitumen shall be tiratcd with appmvcd and-stripping agents, as pcr thc manufacturcr's rccommcndations, without additional
payment. Before approval of the source', the aggregates shall be tested for stripping.

aggregates the physical set in 500,3-

Where crtléhed gravel is propo*d for use as aggregate. not less than 90 per cent by weight *orthe crushed material retained on the 4.75 mm
sieve Shan have at Jcast fractured faces.

504.2.3 Fine Aggregates : Finc aggregates shall consist of crushed matcrial or natura!ly occuring materiat ora combinadon of the two,

passing 2,36 sieve and rezainedon 75 micron sieve, *hall be clean, hard, dårable, dor andfree fmm dust, and soft or friable matter,
organic or other deleterious matter,

TADLE 500.3 : PIIYSICAL REQUIREMENTS FOR AGGREGATß FOR BTUMINOUS MACADAM

Cleanliness
Particle shape
Strenglh

Weucr Ab8Jrp(ion
Slrippiug

Water Sensitivityt

2. 1S•.23Y6 Parti

May passing 0.075 mm sieveGrain size analysis
makincss & mongatlon Index [Combined} Max. 30 per cent

Angieles Abrasion value
Aggrcgatc: Impact Value
Soundnesg'
Sodium Sulphatc
Magnesium Sulphate
Wul.cr absorpLion5
Coating ajld Slripping Of
aggrcxate mixtures"
Retained Tensile strength

4, 182386 5

5 _ l,S2386Part 3

Max. 40 per cent
30 per cont.

Max. 12 per cent
Max. 18 per cenl

2 per
Min, retained coating 95 per

Min 80%

The elongation test to be done only on non flaky aggregates in the sanlple
3- JS:238G G. 186241

7. The•water sensitivity test in only to be carried out if the minimum retained coating in the *tripping tesl is less than

Aggregates may satisfy requirements or either orthese two tests,

50442,d 'W•egate mading and binder content: When IC$tcd in accordance. wilh 15;2386 (Purt I) (wet sieving method), thc combined
aggregate grading particular mixture fall wil,hin limit* Shown in Table 500,4, type and quantity Of bitumen arc also
indicated in •rabie 500.4. far thc: grading spccititd in the contract. 'Ihe type and quantity ot bitumen and•apprnpriate thickness. are AIM
indicated for each mixture Orpe.

504.2.5 Proportioning ofMaterials : The aggregates shatt be pmporlioned and blended Io produce a uniform mixture complying with
the rcquiremcnts Of Table 500-4. The binder conlcnl shall be within Eolcntnce of pcrccnL by weight of tolid mixture when Iltdividual
spccimcns arc takcn for quality control in accordancc with lhc provisions of Sf-wtion 900

TABLE 500.4 : COMPOSITTON OF BTLTMINous MACADAM
GRAOLNG,

45
37ß
26,5

19

13.2
4.75

2.36
0.3

100
90-100
75-100

35.61

13-22
4-19

2--10

too

16>36

19

2-10



0.075

*Ritllmen content, hy or If)ial

Penetration Grade

62

0-8

. 36 to 90
333.5
35 go

Notes : Appropriate bitumen contents tor conditions in coolcrareas or!ndiämay bc qaplo 1)-5per higher, subject to lhe approval of lhe
Engin','.e.r.

The binder content shall be within a tolerance of cctit by weight of total mixture when individual specimens are taker. for quality
control tests in ucordance the provisions fff Srciion 1800, Aspha}t 130/70 3.4 % by weight of total mix shall be used for mixing

504.3. Construction Opentiong
504.3.1 Weather and seasonal limitations: Thc provisions ofClause 501.5.1. shall apply,

Preparation or the base: base on Whie.h iO be. shall be propitreö, sliftiYid Aftd

required profile in accordance Clause 501.8 and 902.3 appropriate, and a prime coat shall be applied in accordance with Clause 502
where specified* or as cljlectcd by thc Enginccrv

504,3.3 Taek Coat : A tack coat iti accordance with Clause 503 shall be applied as specified in the as dil?dted by
Engineer, prvvisiovts Of Sill-3 531.4 apply,

(i) At the: edges of the layers Ofmaterial and at gul!ies ancl manholes.
{it) At the approaches to expansion joints at bridges, vilducts or other *truetures-

As direclcd by Eltginec•r.

504.3.6. Rolling
Compaction shall be carried out in accordancc withlhc provisions of Clauses 601,6 and

Rolling shall be specified density is aeliieved, density ent-il there is furi.lu:r rnoveyneTiL
the roller. mrerequired frequency ot' testing defined in Clause 9113-

504.4 Surface Finish and Quality Control ofWork
surfaee finish of the completed construction shall confor12 the. rmtliremeuts of Clause 902. For eonirol of the quality ofmaleriaEs

supplied and the work* carried oet, the relevatlt provisior, of Section 900 shall apply,

504.5 Protection of the I*yer

The biltminous macada:n shall bc covered with cither Lhe nexl pavcmenl course Qt- courses as the ease rnay be, within a maxirnum
If Lhere is Io bc any delay construction pruceducv adopted by •Coutractor, the course shall be

covered by a IO thc requirement of 5M.} upeniztg IO traffic. coat in such CNSCS shall bc considered
incidental to the vork and ghan not be paid for separately.
604,G Arrangements for Traffic
During Ihe period nrangemenLs for traffic shall be made in accordance with Lhe prov'sions of Clau.* 112-

504,7MeasuremenIs for Payment : Bitumenous macadam Shan be measured as finished wotÅl( in cubic metres or byu weight in metric
toones VVhere used as regulating course or square meter at II:e specified thickness as indicåted ira the contract or shown on thc drawing

as alhcr Wisc directed by Ihc Engineer.
504.8 Rate : contract unil rale rorbilamiousmacadatu shall bc payment in lull for carrying out Ihe required operations as specified.

The race Shall in 501.g,d.2 (i) Ixi),

ITEM 38 : BUILT-UPSPRAYGROV.rr

Thiswork shall consist.ora o/ crushed aggregates wilh appli(tiljon ofbi(unfnousbindcr
aftereach layer and key aggregates topfcü•tbe second layer, in aceolliancvt wilh lhe requirementsOJ Specifications Io setve as a
base course and in conformiiywifrlthe lines, gravies and c.rosssecåinns shown on the drawingsor rlireetrd bytheEnginccr,•ntic.kness
orLhe course he 7ämm.

Builtup spray grout shall be in a single course in apavement

5062.1. Bituinen : Clause 5(SL2. I. shall apply,

506,22 Ago-epties: The coarse aggregate Shai! eonfcnm toClause 4.2.2.

•me shall sa(isfy the physical requirement* scl out in. •rabie 500-3 coarse and key aggregates for built•up spray- grout shall
to the grading giveti iii I-able 5110-7.

TABLE 500„7 .GRADLNG REQUIRE-MEMS OFCOARSEAND KLY ACGREGATES BUILT-I JP SPRAY GROI
IS Sieve'

SJO mm
2G.5 mm
22.4 mm

'Per the Siéi',e
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5.6

28 mm
506.34 Comu•uction Operadot1S

63

OBJ

0-5

,T75

05

5063.1.Weatherand seuunz-tl limitations: Thcvrqvisions ofCIåusc shallapp&.

*Equipment 'Ilic provisions ofClause 5/05.3.2. shall apply.

506.33.
to the specified lines, and cross-sections in acwrdance with Clause 50 and 902,A primingcoal.wltct-c needed shall be appliedin

accordance with Clause 502with suitable primeras directedbyAhe. Engineer,
506.34* Tackooae Ataekcoatovvrlhebascshallbeapplic.d asper
5063.5.Spreadingazyl coarse for the.first Immediately after the application aftack coat, the coarse aggre-

gates in a dry and clean form shall be spread uniformlyand evenki pl*ferabb' bymechani«timeans at the rate ofO.5 ctl.m. per IO sqan area.

Jmmc.diiLlc.ly spreading orIbe aggregates, lhe be rolledwit-hh 60'100kN smooth-wheeled roller.Rolling
comnlence at the edges and progress towatdsthecentre exceptin supel?levøtedand uni-dirætional cambered portibnswhere it shall
proceed fivm the Ioumsr edge to thehigher edge,
Aflcrinifiai rotling, surface shall be checked transversely and longitudinallywith templatesand ahy irregularities eorrcctcd by
loosening the surfacer adding orremoving necessary amonnts ofaggregate, followedby rolling. ORollingshall be slopped before voids in Lhe aggregate layer areclosed to such an extent as toprevent free and uniformpenetration of the

binder,
506.3.6, Applicadon of binder-fist sprtv :Tw bindcr shall bc healed to (hc appropriatc Io5adc ofbiturncnapprovcd by
theEngineer Uld sprayed on aggregate lhc rate 15kg/ IO sq, m, Gn Icn-nsofstraight-fun manner lhe
help ofmechanicalsrmyers ('Npablc orsprayiogbiiitmen uniformly at xpedlied rates and tempe.tatlms.

506.g.7. Spreading and rolling of coarse t)rthe second Layer: Immediately after the first application ofthe binder,the
second layer ofcoarse aggregates shall be spretåd and tf.lClauseA506,ar5.

506+3.8.Application ofbinder-seeond spray: second aggregate Tayer*hatl then begiven a binder spray at Ihe rale of 15 kg/ IO

sq.tn- (in terms orstraight-run bitumen) toClause
506.3+9.AppEea(ion Immediately after secyjndappli-:aiionafthe. binder, key aggregates in aclean and dry slHlc Sha]]

spread ut1ifotTt11y and evenly, prcrcrably bymechanical means at l.hc Df0.13 I
, so as Iocoyer thc surface

tuce*ary, tbc surface *hall be tnensure u niform applicatinll Clflht'. key aggegate.R. entire shall Ihen berolled wilh a

80-1M)kN smooth-whccled rollertoClause 5063.4, Whjlc rolling is pmgrcsé.additional keyagzregatcs, where rcquiretl shallbe splead
byhande Rolling shall mtatioue until the entire course is thomugh!y compacted and key aggregates are firmly in

506.4. Surface finish and Quali$Control
c surface. finish Sha l) form 10lhe reqtlilvmenl$orCIRI

Control on the quality ofmaterial*and works*hallbeexercised by the Engineerin aecordance with Section 94k).

506.5. built-ulnpray-grout shallbc pzv.riclcd With final sulfacingwiLhoutany delay. If.there is to be any delay, thecourse shall be
by a seal to the requirementofClause 513 belOre alloviing any trafficover it. Ille seal coat in such cases shall be considered

ine.i(lental Io the work and shall notbe paid separately.

506.6, Arrangements br Trafic : During thc L&Tiodofconslmdion, anangcmcntoftraffc shallbe doncto Clause 112
506.7. Measurernents forPtyment Built-up spray krroutshan be measured as finished work in square melres.

506.8. Rete: VIheconlracluni( rate rorboi}l-upsptaygrotgt shallbepaymcnlin lherequil?doperatfonsincluding
full for all components listcclin Clause 501,8 (i) to (xi)

,

Item No. 39 Close graded premix surfacing / mixed seal suffacing
80391. Scope :

512.1. -[liis work L, laying 'g •acted surfacing Tt

composed 01graclN3 aggregates premiked with a bituminous binder on a IreeiOL.jeIy prepared •xurface, in act*rdanccwith the requirement*
ofthese Specifications, to save as a wearing courge-

512.1.2. Close gradedp:emix shall bc ofTypeAorType B specificd in the Conttact documents.

512.2. Materials
512.2, t, Binder: 511.1 shall apply,
512.2.2, 511.1.22 shallapply-

5122.3. Ikine .erefåies: fine aggregates I'DC]q/quarry sands, naluralgtvvel/satllt ur
shall bc clean, an-coated, mineral yurticlcs, dry und injurious,soft or flaky picccs and organic or dclclcaious

and fineaggregates Shall be..so graded OF cojn.bined as conrot•tn to ergrading
Table

o
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TABLE 50&26. GRADATIONFOR rtnxsFAr„SUTFACNG

rnrn

112tnrn

56mm
2.8mm

0.090 rnrn

310
5-2514-38

05
5t22.5.
cubic metre per IO squarc metres area. The quantity ofbiuder u scd for prqrnixing io ofslraight•n.zn *hall be 2.0 kg and 19.0

kgper lö squaremetres area forTypeA and "IYpe B surfacingrespectively,

512.3. Construction Openitions :ThcprovisionsofCIausc511.1.3,1.%rough511,135, shall apply,
512.4. Opening E)Tramc :*Dafiic may beallowedafter completion ofthefinalrolling whgn.the mix has cooled down tothesutrounding
temperaiuje.

512.5. .Surmce Finish and Quality Control ofWork : The surface Linish ofu-mstruCtion shall confonn to the requimmentsofClau sc
902. For mnt1'Dlon the quality ofmaterials supplied and theworkscarried out, the relevant provisionsofSætion shall apply,

512.6. 6t•Tramc : During the period ofconsUuction, an-angement for traffc shallbe aecorüncewith the provisions of
Clause 1

512.7. Measurements for Ptyment :Close-graded prærnix. surfacing,TypeA orB Shan bemeasured finishedwork forthe area
i specified Io bc covered, in squaæmetres at a spcdficd thickness,
512.8. Rate. contract unitrate for closegraded premix seal surfacing,TypeA or B shall be payment in full for carrying ou the
tæquited operations including funcompensat.ion for all components listed in Clause 501,818.2 (i) Io Cd)

Item No, Road markinguith hot applied thermoplasticcompoundwith on bituminous surface

providing and laying hot applied thermoplastic compound 2+5 mm thick including glass beads@
250 gm$ per area thicknes* of 2.5 mm exclusive of surfaee applied glass as ver IRC:35. Ihe
finished surface to be level, Uniform & frec from *ieakg & holes,

803, l. General
The colour, width and layout.of raad markings shall be in accordance wilh the code of Practice ot Road Markings with paints, J 35, and

specified in the drawings or as directed by Engineer.

803.2. Materials
Road marking ghgll be of hol applied thenr.oplastic compountl, and relleclorised painl specified in the item and the materie;l shall meet the
requirements specified below,

803.3 RotApplied%ermoplastic koad Marking
803.4.1 GenenL :

Gii)

Thc work under Ihis section consists 01 ,markiug Iraffiestripes using a thermoplastic compound meeting the. requirements
spectücd herein,

'III-crtnoplastie compoujld shall be screeded (extruded or: to Ihe pavement surface in a molten state by suitable machine
capable of controlled preparalion and laying with surface applicalion of glass beads at a specific rate. Upon cooling to ambient
pavement temper-dturc, it shall be .producc an adbcrc.nt.pavcmcnt marking of spccificd thickness and width and capable of

resist-ing deformation by Iraific.

The colour ofthe compound shall bewhite or yellow (IS colour nd, 356) as specified in the drawings or asdirev.'ledby IJwenginccr.

803-4.2 Thermoplastic materials.
803.4.2.1 General:
The thermoplastic material shall bc homogeneously composed ofaggregatq pigmente resins and gla$$ rcnw•torizing bcudB.

803.4.2,2 Requirement:
I composition the pigment, beads and aggregate shall be uniformly dispersed in the resin- material shall be free. from all skins, dirt and
loreign objects and shall comply with requirements indicated in Tabie

Table 800-3 PROPORNONS OF CONSTITUTEMS OF. ILARKING MATERIAL (Percentage by weight)

Bioder

Titanium dioxide
Calcium Carbonate and Inert Fillers
Yellow i ent*

18,0 rain.
30 - 40
10.0 min-

42 .Omax:

18.0 Jilin.
30 - 40

seeNOT.
See Nöte
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Noce: Amount of yellow pigment. calcium carbonate and inert fillers *balt be at the option of the manufacturer, prwidcd all other
requirement of this spct.-ifiV8tCion are
II Properties :

The rq-or;erlies lherrnoplaslic. TT"'1et-ial, when lcsled in Hccordarteæ with ASTM D36/8.%2fj2 (Pan-I) Shal] be as below:

A) Luminance:

Daylight luminance at 45 degree - Gb percent min. as per AASHTO M 249,

Reflectorizingglass beads;
803.4.3& Genera] lhe specification covers types of glass heads to bc used for ID production of refletltx-iscd pavementmarkings,

IYpe I are Ibose which are a constituent of the basic thermoplastic compound vide Table 800-3 and Wpe-'2 beads are thoec whieh
to spraycd on the. surfac.r Clause 803/3.3

803, 4.32 'Ihe glas beads shall be transparent. colourless and free from miliness. dark particles and exeesgive air inclusions. Illig shall

conrorrn10 'lhe requircrncrus spelt oul in clause 8Q3.4.3.3a
803 Ed .3.3 Specifie rpquirement$ .

Gradation : gtass beads shall meet the gradation requirements tar the two types as given 800-4.

TABLE 800,4 GRADATIONREQUIREMENT FOR GLASS BEADS

18
8.50 micron
600 micron
425 micron
300 micron
180 micron
Below 180 Micron

0103
5 to 20

65 to 9b

D to 10

5 fom

30 to 75

Of) Io 15

Roundnogs : t, r: Rhal spheres,

RefraeLiye index: glasg beads ghalt! a tniflirnum refractive index Of LSD.

Free flowing properLieg glass bead* shall be free ofhard lumps and clusw.rs kind *hall dispense readily under any cor.ditions suitable
for paints striping. They shall pass the ft-cc flow- test-

Testmethods The Oecific requ{rement Shal] be tested with the following :nelhod$.

'Ille requirements of gradation, roundness and refractive index of glass beads and Lhe amour,t of glass beads obtained from a reputed

laboratory showillg results ot' all tests specified therein and shall eerLiry malerial meets requirements of this specification. Howevela
if so required, these tests may be carried out as directed by the engineer-

Application properties of lhcmoplasfic material.803.444

rut2Lh0dorEpplictl lion Io producc a linc of spocificd thick-nowwhich shall be continuotls and uniform in shape having clear and shar8 cdgt*.

803.442 'IIIC materials upon healing IO applicacion temperatures shall not exude fumew, which are. toxic, obnoxious or injurious to

opersons property.
Preparation : Thc materials shall be melled in accordance with the manufocmrefs instructiouæ in a heater filled witb a

mechanical sirrer give a smooth consi$lgncy the lhermnplas15c materials to avoid local overheating. The temperature ofthe mass shaij
be within the range specified by themanufacturer and shall account bc H]loved to exceed the maxinzum temperature started by the

manufacturer-
iD AftiTtransferto maintained within the temperature range
for tchieving the consistency laying, 1,3.fi Ih'»per-ttes of finished road marking:

The stripe Shall be note be slippery when wet.

marking shall not lift from the payment in freezing weather.

Afict: application and proper drying lhe stlipe shall *how no æppreciable deformation of discoloralion under Iraffie and under road
temperaturesup to GO C.

The marking shall be delerioraLe by contact willi sodium chloride calcium chloride or oil drippings from traffic.

Stripe marking Shall maintain its original

colour of ye]lowmarking conform to IS COIOLW no. 3.5B giyetl in 15 I (YI,

803.5 Reflectorised Paint : Rcflectcrised paint, jf used, Shal] conform to-the. specification by Jt&lEturacturcrs and approved by lhe
engineer. Reflcc.inrising glass beads for paints where used shall conform to the requirements DI clause 803.4 3

803,6 Application :

803.6.1 Mö*'king shall be done by machine For locations where painting cannot-- be donc by rnaehine, approved manual
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all te used with prior approval of üaecagincer. The. cont-actor shall maintain control over uzfiic while painting operations are
in 50 as to minirrn:m inconvenience. LO compatible wil.h protecting thc workmen,

The thermoplastic materials *hall be applied hot either by sereeding or extrusion process. After cransfcr to Ibe !aying803.6.2
apparatus. the material shall bc laid at a tcmpcraturc within thc range spccjflcd by the manufactuter for the particular Ene.l}itki laying
being used, 'lite. paint shall be applied using a screed or extrusion machine,

803.6.3 pavement ternværaLure Shal] 00t be 'less than IO C during. application.
All surfaces Io be marked shall bc thoroughly cleaned ofall dust, dirt, grease, oil and a]] other foreign matter before. application of the. paint,
-j'he material, when formed into traffic. stripes, must. be readily rene.wable. by placing on overlay new malerial directly over an oid line
compatible maleriaE. Such new material shall so bond itself to Lhe old Eine that no splitting-or separation takes place.

'Ill.ermopk*tic oaintshall bc applica iti interniittr:ot or continuous lines Of uniform thickness Of Ht Icast 2.5 mm unless specified otherwise.
Where eLrrows or Ieteers are to be provided, thermoplastic compound may be hand-sprayed.

Tnc• minimum Ihickncss soccificd is exclusive O (surface applied glassbeads. Temethod of thickness measunærnent shall80346.4
be willi appendices B and C Of BS - 3262 (Pall-b)

The finished linew shall be free fr01.•. r ggedness on sides and ends and be parallel 10 the general alignment the803.6.5
, carriageway. The: uppcr surface of tlie lincs shall bc level. unifon-n and free steaks,

8031 Measurement for Payment :

O 803.7, 1

803.7,2

'Ille painted mark;ng ghaLI be measured xq- of actiial arca marked (excludinK thc gaps, if any) ,

In respect ofmarkings line directional arrows and lettering, ete. thc measuremeju shall be by numbers,

803.8 Rate: Thc contractor unit ratc for road markings shall bc payment in full compcnsation of furnishing all labour, materials, tools,

equipment, including all incidental costs ncxcssaty for carrving ouL the work al. lhe siic conliming Io »pccification.complc.lc ay pcr
the approved drawing(s) as directed by the engineer and otr2r Incidental cost necessary' to eotnpiete the worl< to these

803.9 SPECIALTERMS AND coNDrr10Ns FOR THERMOPLASTPAINTWORK:
(l) Agenc.Y5hould carryonllhesuchtypcofworkbyonlyofthcrmoplaslic.painaayxugmachinc (power driven only) with temperature
controller ancl automatic mixing ur-ranger-ncnl orglasb bguds in required proportion.

After c€ltqplciion layitlg l.lterrouplaslic paint work, IWU years guaranlce for durabilily and reflectivily •as M.O.S.T-
specification for road and bridge. clause. 81B should be given by Ihe bidder in Ihe writing,

Guatantee security deposil •ball be tetained It%of cost. ilertl of Iberinoplas( paint from IheRA bills, which wi!l be(3)

rclcased•afterexpi1Y of guarante8 period-
(4) Agency who carry out thc such type work shall have an ex1N-Tience of carrying out similar type 01' work.
(5) Test certificates as per specification (or road and bridge works clause 80332.2 (i) should be furnished of æputed
laboratoty before.

Supplying and fixing Cat. Eye. made our of ASA (Act'lic. Riyrettc acrylonitrite) .injucüon higb compressedItem No. 41
mouldinq with rcficc.tormadc ofMMC rcncctor cube comer design filled with lighLIy adhering polLing
compound per 788 size I I .5 cm x 7 cm x I provided with bituminous adhesive 100 gm.
with each unit for fixing (Engineer Grade) .

801.1 General
801,1.1.1 The colour, configuration, size and location of cat eye for highways other than Fxpressways *hall bc accordance with the

Practice for Road Signs, JRC: G? or as shown on (bc drawings. Or as dilTctcdby thc Enginecr,

80 i .
I. i .2 'Ite cat.eye shall be as shown on (he drawings or as directed by thc El)mncer, Ic shall bc 01 retro-rcflccLoriscd type

and made of encapsulated lens type reflective sheeting vide Clause 801.3, fixed over aluminum sheeting ax per these Specifications,

801 El ,1.3 Ict general, cautionary tn.d mandatory sign. s..dl be Labricated through process of screen printing. In Legard to intotinatory
signs with inscriplions, cilhcr thc mcssagc could bc prinlcd overthe reflective shecting, or cut letters of non-reflecüve black sheeting used
for thc purpose' which must be bonded well 00 Ihe base sheeting as directed by the Engineer.

801.2 .Ma1eria1s

various materials and fabriemion of tho cat eye shall conform to the following rcquirc:nctits:

8012.1
801.2.2

8012.3

The adhesive material* gha]l be ofstar.darci quality and it be high r.esisl;ane.equality against heavy moving vehicles,

The materials shall be used for the body of the delineator is of high density PVC inaterials,

Thc dimensions and sizc ofthc cat-eye shall be as per IS standard. me retro sheeting used on the shall

C0h*i$I Whitc or coloured sheeling having smooth outer surfaec which has thc property of robo-refleetion over its entire surface. It
shall be ureadtet-t•esjstancatld *how CO[DL1r fastness. IL Shal!- be and and shall show no of cracking, sculing, pilfing,
blinering, edge läfting or curling and shall-have shrinkage or c.xpansion- certificate of having testcd Ihe sheeting jor thcsc
propetties in an unprotected outdoor exposure facing the sun for years and •its having passed shall bc obtained trom a

reputed löboratory. by thc manufacturer o.:the sheeting, tenective sheeting shall be either of Engineering Grade material with
enclosed lens or of High Ingensily Grade wilh lens. The type of (he sheeting to be used would depend upon the type, fundional

and importance Ihe row-I
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intensitygrade sheeling: .qhö.p.Lit)R Rhall be. Of enc.at*lilared lens type e.01ikigEtiR lens, elements adhered to a

synthetic resin and encapsulated by a flexible transparent water-proof plasEc having a smopth surface. 'l'he retrn-reflective. surface after

cleaning with soap and water and in dry condition shait havc thc minimum co-clficåcnt of rctro-ræflcctior. (determined En aeeoedance wilh
ASTM E: 810)-

TAmE 800.14 ACCEyrABJÆ MINIMUM COEFFICIENTOF RETRO. REFIÆCI'ION FOR HIGH INTENSITY GRADE
SHF.E..*TING

(CANDELAS PER LUX PER SQUARE MEneE)

0.2

0.2

0.5 +30

250

130

95

6b

IOO

62

45

100

25

45

25

10

20

7.5

When tntally wet- the *Imtjng shall not show Ies man 90 per ecnt Df Ihe values of rctro-reflcctance indicated in Table 80M}At the end 01

7 years, the sheeting shall retain at least 75 per cent of its otiginal ret-m•reöectanee.

Processed and wpplicd in accordance Willi n-X01nmet1(1cd oroccdurcs, the material shall be weHlher resistant and. following
show no'apprcc,iable discolouration. cracking, bli$.tering or Change and not have than SO per cent Of

spccificd tniüimum rcflcctivc intensity values (TableR when *tibjccted to aceclcrutcd weathering for IODO hours, using
type E or F.H (Msxro Designation M 2681.

1.4

The Cat eye shall be ,installed ctijectly on toacl surface. after cleaning eon) pletely by remo'ing all dusL and Olher foreign ruaIcTiaIs from Lhe

surface of the road.

1.5. Measurements for PQvment
Thc measut-cmenl of Cat cye shall bc in numbers, tilese shall bc mcasttrccl in NO.
1.6

lhe Contract unit rate shall be payment in full for lhe eual. making Cal-Eye, includingatl mxterial*, installing it at the site and incidentals
to complete lhe work i" accordance thc Slm.*ificalions.

Item No, 42 : Road Delineator*
80541 General 'ITw work coven-i supplying and fixing roadway indiCHIOt3hgeard markers und object markers.

805.2 'Ille design, 10 be used and the Iotation (If the. mad shall to Recollitnendccl Practice ROHd

Delineators, IRC: 79, and to eclevant•drawings or as otherwise directed by the Engineer.

805.3 Measurements for Payment : The measurement shall be made in of cle]inat01S fixed at site-

805,4 Rate ente contract unil rule for road delineators shali bc payment in full Cütntxnsalion for furnishing all labour, materials, tools,
equiptnetlL preparing supplying and fixing at site and all OLher incidental ntxessary Io eomplc(e lhe work to thcsc Spccificatiosns

Item No. 43 t Providing and fixing Stone as per IRC type design including painting and lettering etc.. complete
(ii) fixing in CC 1 10

Thc work covers II',e supply, painting, lettering and fixing of Hectometer stone.
stones and lhe size, eclour. arrangement of letlers and scripts shall be as per I-R.C-- 26 type designs- Thc Hectometer

stone shall bc prc east cement concrete for which elevant specification shall be followed. The stone shall be bedded into thc ground
with adequate foundation in C.C. as indicated io tbc drawings or in lhe televant I.R.C. Specifications or as dijected by Engineer-
in-charge. orienlHfion and of thc *hull be as indicated in the drawings or ir. the relevant IRCe Specifications or as
directed by the Engineer-in-charge.

MEASUREMAT OF PAYMENT
Tbc measurement will be t*ken in Numbers of Hulomcter stonc fixed at sitc.

The eonlmct unit rate for Hectometer stones shall be payment. in full compensation far furnishing, all laböur, matcrials including providing

ncccssary reinforcement. tool* equipment and unal<ing the slv»nes, paicning and I<teriug and fixing al sile and a]] other incidental costs
neces«u-y to complete the work to the specifications.

Item Ng, 44 : Providing and fixingGuard stone asper1RCtype design including whitewashing comp, (i) Fixing in earih

The guard stone shall be approved quality of precast C- C. 1:2:4 including necessary reinforcement and of 20 x 15 cm. size and its length
shall not bc less than 75 cms. me top potti01j *ball be rounded- top 38 cms, shall be ch ist:led dressed 00 all sides. Tic size, shape and
dimensions Of thé guard stone shall bc exact and sball be neaCy dressed and finished,

Thc guard stone shalt be fixed in earth, Rate. inclüt,lesall IaLouc & cliring etc. necessary for exposed part Uf Ihe guard slvne shall
be giveNthxee coats of white wash'- Any cxcavatibti necessary for fixing In guard stones shall 1m.clone by thewrit-actor at his 09/11 cost, -Ihe

o
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measurement for payment shall be per Number orguard *Ione fixed in position.

RA'IE

The contract unil rale ior Guard Sconcs shall bc payment in compensation for furnishing ail labour. materials including providing
tools, equipment and maldng the stones 'Fhite washing and fixing at site and alt other inciLlei11aI,

necessary to complete the work 10 these *pecilicalions,

Item No. 45 Providingund fixingordinary E.per
IRC type dcsi.pt md fringin C.C. paints ctc. complete.

L. Ordinary Kilometer stoae *ball be of approved qualily ofptius( RCC as specified Ln Lhe item.
2, Tae. size, fixing, painting and IetjeriTIR0FKM shall e.onrnrrti soecification asper IRC —8 crype design for Highway
kilon;cget' Stones), fixing of KM *tone shall be carried out in ordinary payrnent *hall be made of KM Stone fixed in position.

C.C.

The indiea.torstone sliall be fixed in C.C 1:48which will consist ofone part of five part ofgood sand and ten parts ofgood brick bats,

Rate includes all labour and curing etc, ncRessary for concrete.
Unit rate for ott]inary kllometei: stcne includes the cost of all materials labour, tools, fixing finishing euriog jetlcring and painling as

directed by the Engineer-in-charge.

PAymenL Shal] be nude carried out on number basis.5.

Ptovidingand fixingfiflh kilometre Ntnne. (if 1 includingnecessary reinforcement ng per
LR.C. kype designin C. C» t includingpainting and lettering etc. cornpLe(e, (fan N.H„S.H. and M.I).RJ

work be carried out a-g perthe item otordinajy kilometre exeept al. the size thc fifth kilometre stone shall be
'1.

thau Ihatofotxlioary kilometre, Stonc asper I
, R„CÆ design forhighwaykilotnc.•trc stones) , The fixing ofK- M. stone shall be

in ordinaryconcveqe oi specified in the item. tneasuretnent for pasanent.as well as the01R.ra10J1included in Lhe uniLrate Sha]] be
as perordinatykilomeüe stone.
liem No. 47 : ProvidinÆand fixing R.C.C. Indicator Stone of approved stone. as per IRC type design in C.C. including

white washing etc. complete (i) Fixing in C.C.

thdicator stones shall be Df approved quality and o:'the size 20 cm x
ZI) cm its length shall not be less (hao 61) cms. The lop, 38 cm

Shal! bc chisel dressed on all s3des. The size, shape and dimension of the indicator stone shall be exact and *100es shall be neatly dressed
and finished before fixing. The indicator stones shall be fixed Ormly in position in embankment or eu{ting case may be, Thc cxposed
par( orthe indicator slone shall be done by Lhe conlrwlor HI his own cost. ThemeasuremeJ1t for payment shall be par number
stone fixed in vusiliotl ,

'Ibe indicalor slone shall be fixed in C.C. whichwill consistof one part of cement, five pal't of good gand and ten port*2.

brick bats, Rate includes all labour and curing etc, necessary for concrele.

unit rale of indicalor stor,e includes lhe cost ofall materials, labour, tools. fixing and white washing as directed by Lhe in
c,hHrge.

Ilcm No. 48 : (Route Marker Sign) Providing & fixing bizn boards made out of 2mm aluminium sheet size c.ms. square
.45 per Ibe desiwu. of IRC 67 1977. •Pre treated with phospheting process & acid etching. coaled with one coat
of Qlxvxyprimc:r ana coats orbest qualiIY paint reflectorised with retro sheetingas per latest M.U.S'I'.
Specifications, Lctt.crs & numeral should us per IRC 30-1968, 3.1m long stand pout and frame fabricated
cither from suitable size iron angle of mm, Painted with best quality epc»o• coating. The
fixing at site shall be shall be in CC block of size cmg. cmg. for ecch leg including excavation
curing etc. complete under the supervision ofengineer in charge, (B) HiØ1 Intensity Grade

*ign board *hall confoun iRC•67-1977 and nineth schedule of the motor vehicle Act, It shall be providing and fixed as directed by
(hc Engineer in charge.

L2 Tramc Signs having retro•reflcctive sheeting :

12.1 General :

The rettwreflective Rbectings used on the sign shall consist white Or coloured sheeting baviag a smooth outer surface which has the

property of retro-reflection over its entire surface. It Shal] be weather resistant HIId show lifting or curling and shall have negligible
shrinkage or expansion. A certificatk of having tested the. *IteeLiug for lite-se vrover(ies in -unproteæled outdoor exposure facing thc sun
rortwo years Hnd its having passed these teste shall be obtained from a reputed Inborawjry by I.E(,• or $hccLing. type
ot' sheeting would depend upon Lhe lype» functioqal.hiera&hy and importance of the mad.

12.2 High Intensity Gnade Sheeting :

Encapsulated Lens •rype
This sheeting shall be of encapsulated lens type consist.iLu}of spherical glas* lens elements, adhered to *YDt.1veGcresin and encapsulated
by a flexible. transparent water proof plastic hnving a smooth surtae.e. 'I'hr, retro rellective surface e.leattiag with e-cap and water and
in dty condition shall have thc minitnum co-cfficicnl retro-reflection (delenniued in act•ordancc with ASTM Standard E:810) as
indicated Table 0-1.
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TABLE 800-1 ACCEPTABLEMINIMUM CO-EFFTCIENT OF RETRO REFLECTIVEFOR HIGH ncrnasmt GRADE
SHEEIING (CANDELAS PER LUX SQUAREMETRE).

0.2

0.2

0.5

0.5

-4

+ 30

+30

150
95
5

170
too
62

100
60
30

25

45
25
15

1

20
11
7.5

• totally wet, the sheeting shall not show less than 90%oi the valuesof retro Feflectance indicated Table800-1- AL the end or7 years.

Ihe Sheeling shall retain at least of iw retro-reflectanc?,
1-3.2 En#eering Grade Sheeting :

This sheeåug shall be of enclosed lens type consisting of miü•oscopic lens-elements embedded bencad) thc surface of a 8TJ001hi flexiblc,
transparent, water-proof plastic, resulting in a nonexposed lens optical, resulting in a nonexposed tens optical reflecting systems.
retro-reflective surfwe anercleaning with soap and water and in dry cbndition shall have the minimum coefficient of tetro•reflection

{determined in Willi ASIM Standard E-810). as indicated in Table 800-2,

TABLE 800.2 ACCEPTABLEMINIMUM CX).EFFrcrmcr OF RETRO REFLECTIVE FOR ENGiNEERING GRADE
SKEETING (C\NDELAS PER LUXSQUAREMETRE).

0.2

02
0.5

0.5

-4

4.30
.4
.00

70

30
15

22
25
13

25
7.0

13.5
4.0

5.5
14.5

2.2

14.5

6.0

7.5

30

1.7

2.0

0.8

11.2.3 When totally wett the sheeting shall not show less than 9VbOf thc: values of rctro-rcnectance indicated in Table 800-2.

of 5 years, the sheeting shall remin at least 50% of its original retro-reflectance.-

1-1.3 Messages/Boarders : The messages (legends, letters, numeral$ etc,) and borders shall either be screen-printed or of cut-outs.

Scrccn-printing shall bc processed and finishcd with matcri31s and in a manner specified by the sheeting manufacturer. Cut out* be

ormaterials specified by the sheetingmanufacturerand ghHJJ be bonded with the sheedng in themanner specified by the manufacturer,

1.1.4 For screen-printed transparenteoloured white sheeling, be less than SO%ofthe
values of corresponding colour in Tables 800-1 (a), 800 1 (b) and 801}2 as applicable,

LIS Cut outmcssages and borders. wherever used, shall be made out sheeting (asper Clause e.xcq»t Iltosein
black which shall bc of sbæting.

Colour ; Unless u{berwisc specified, Lhe gcneral colour schcme shall be as stipulaled in IS„'5 "Colou for Ready Mixed Paint•,

Blue

Red IS

Green IS

Orange JS

Colour NoJ66 : French Bluc
colour Signa] Red

Colour No,284 : India Green
Colour No.591 ; Dcvp Or-üige oThe colours shall be durable and uniform but when viewed in day light or qnglernormal headlights 8t night,

1.1-7 Adhesives : Thesheeting shall either haveapregsuresengitiveadbesiveoftheaggressive-taektyper«tuiringnoheat, goEventor
other preparation for adhesion in a manner recommended by the sheeting manufacturer. adhesive shall be protccted by an easily

removable liner (removable by peeling wiLhout soaking in water or other solvent) and shall be suitable for the type Ofmaterial Of thc base
plalc used for the sign. The adhesive sba12 fonn a durable bond to smooth, corrosion and weather reislanL surface Ld the basc plate such
that il *hall notbe possible to remove the sheeting from the sign base in one piece by use of sharp instrument', In casn olprcssurc-scnsilive
adhesive $hectitug, Ihe sheeting shall be applied in accoraance with the manufactureds specifications.

1,1.8 Refurbishment; signs arc spceifi«l for rcfurbishmcnt. thc sheeting shall have semi-rigid aluminium backing
precoatedwith aggressivetaek typo presure sensitiveadhesive, adhesive shall be suitable for type of material used for the sign and
should thoroughly bond With that material.
l. Fabrication :

Surhcetoberenceoriscd bcprcparcd 10 rcccivcthcITtrt-reflcctivc 3hccting. The smooth p]ainsutface beforethe application
of tVtro-re.flecIivesheeting- the rough, approved surface printer may be used. Ater cleaning, melal shall not be handled, except
by suitable dcvice or clean canvas gloves between all cleaning and preparation operation and of teflcctive sheeting/prime.t.
1.1.9.2 Complete sheets of the n&riat shall be used on the sigm except where it is unavoidable, At splices. sheeling With pressure
*nsitivc adhcsive *hall be ove:flapöed•not.less than 5 mm, Sitcc:ting with heat-activated adhesives may be spliced with an ov&lap not legs
than 5 mm orbuLted with a gap not exceeding 0.75 mm. Where serccn printing %ith transparent colours is proposed, only but joinling shall
bc used, Cut outs to produce legends and borders shun be bonded wilh the sheeling in Ibemanner specified by the manufaclurer.
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Warranty : For each 101 of sheelings procured, the contractor shall obtain from the mantlfac.ugrcra 7 yearswarranty
for satislö€:uyry $tiputaetl of Ihe shcctings 01 bigh intensity grade and a 5 year* warranty for

enginæring grade and submit the same to the Engineer. In addition, a 7 years 2nd a five ycars warranty for satisfactory in-field
performance of the finished sign with refro-réfleelive gbL*ting of high intensity g-ade and engineering grade respectively, inclusive of the

screen printed or cut-out letters/legends and their bonding to the rctrt)-rcncccive shceüng shan be obtained from the
and passed on to the Engineer,
Processed and apblied in accordance with recommended poce.dut-cs, Che ff:.f1cctiVc matcöal Shidl be weather and following
cleaning shall show no appreciable discolouration, cracking, blistering or di$tnen*onal chaoge and shall nol have less than 50 percent of
the specified minimum reflective intensity values Tables 8CO-I and 800-2) when subjected coaccelcralcd wcathcring for 1000 hours using

E Ell weacheromeleer AASHTO M 268).

1.2 Installation :

12.1 Sign mst* their foundati0fiR and Sian mountinrs *hall be so constructed as.to hold these in a proper and permanent position
against the normal storm wind loads or displacement by vandali>tu, Noimaliy sixns wilh an area upto 0.9 sq.m. shall bc mounted on a single
posti and for greater Lwo ormorc supports shall be provided. Sign supportsmay be bfmild $teelrrein[oroed concrete orgalvanised iron

(G.I.)- Post-end(s) shall be firmly fixed the ground by means ofproperly designed foundation'.The work of foundation shall conform to

relevant specifications as specified.

1.2.2 All components signs and supporlB, other bhan the reflective portion and G.L Posts shaJlbe thoroughly descaled, cleaned,
primed and painted with two coats of epoxy paint Any parlor mild steel O"I.S,) post below ground shall be painted with three coats of red
lead paint.

1.2-3 *Ille *igns shall bc fixed Io the posts by yeldingin the case of steel posts and by bolts and washers of suitable size in the case or
reinforced concrete or G.L Posts. Alter -the, nutg have been tightened. the tails of die bolt* shall bc furred over with a hammer to prevent
removalv

13 Measurements for Payment :
The measurement for standard eauGon mandatory and information sign shall be in number of different types ofsigns supplied and fixed
as 1)C.r above details and specifications.

1.4 Rate :

Thc contract unit rate shall be payment in full for the cast. nf making the road sign, inclüding aumaterial* installing il Ihe site and
incidentals to complete the work in accordance viith the $iXW'ificatäons.
Item No. 49 ; Providing end fixing name boards made out 2 mm alluminium Rheet 8i.ze 90 * 60 ctnå

Rectangle as per the designof IRC-67-i977. pre treatedwith Phospbeüng process and acid etching coatnd
onc coat of epoxy primer two ofbest quality epc»+' paint tencetonscd With t•eå-o reflective sheeting as
per latest M. O.S.I' specifieaüong letterg and numerals Should be as per IRC30-1968-. 310m loug (2 Noa)
Bland post and frame fabricated from suimble sue iron mele of50 X 50 X 5 mm' painted best quality

cooGng in blackend white bends'Ille details orsyrnbol or incripiion / numerate for each boards shall be
ae per the instruction of engineerin charge . fi'dng at shall"ein 1:2:4 CC block of 45 x 45 60

for cach leg including excavation, curing etc. complete under the Engineer, in.chat# (B)
High intensity Grade

Slkcificationof Item No. 49 shall be followed for theexecution of thiRitcm Lhe bize of board made out or aluminium 'hect
is size 90 x 60 cm equilatc:til instead of siæ 60 x 45 cmg rectangle.

Item No. 50 For Curvca Parking speed limit / Hazard marker providingandfixingsignboards made outd
• aluminium sheet Size X

_ x cms.•equilateral triangle as per the design of IRC'67•1977 pre
treated with phospheiing prot*sg & acid etching; coated with onc coat of epoxy primer and coats
quality epoxy paint; renectorised retro renective sheeting as pct latest M. O.S.T. 3.1m inng

post and frame fabricated from suitable size iron anøeof35 35 x 3rnm 75 x 75 x 6mm us required
paintedwith best quality epoxy coatings in blacktmd white bends. 'lhe details ofsymbol for each board shall be
as per instruction of Enggneer in charge. ne fixing at site Bhall be in CC block of size 45 x 45 x 60 cms.
for each leg. including excavation etc. complete under the supervision of Engineer in (B)
Intensity Grade

Specification ofItem No. 49 shall be followed fm them er.L'tion of this item except the size of s.ign board madd out pt2mm aluminium sheet
is size equilaLera3 rectangle instead oi size 60 x 45 cms rectangle, or ax directed by Eizncer-incharge.
Item No, 51 (Parking Ahead) Providing and fixing boards made out of 2mrn Oluminium sheet; size 150 x 90

cms. rectangle per tbc design oflRC-67-1977 pre treated with phosphetjngprocess & acid etching; coated
with one coat of epoxy primer and LWO coal* of best P?int; reflectorised witb retro reflective

sheeting us per latest M.O.S.T. Spedficadons; Letters and numerals Ehould be as pet IRC-30-1968, 3;1m
long (2 pos) stand post and frame fabricated from guitable sim iron anøeot 50x50x5mm 75x75x6mm as
required; paintedwith bést quality epoxy coatings iD black andwhitebend* the details of symbol or inscription
/ numerals for cach board sball be as per the instruction ofengneer in e.harge. The axing at gite shell be in
I :2:4 CC block of si.zc 45 45 x 60cms. for each leg including excavation cutli* etc; cx»mplete under the
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supervision of Engineer in charge. (B) High IntensityGrade
Specification of Item No. 49 shall be followed forthc execution Of this item except the size of sign board made outot2m m aluminium sbcct

is size 150 x 90 cm equilateral rectangle instead of size 60 x 45 cins rectangle.

Item 52 PLOVidiog and fixing Dirc<ion / Junction boards made out Of 2 mm allummiurn sheet Size X •122 cms
Rectangle as per the design of pre treated v,'ith Phosphering process and acid etching coated
with one coat of epov mimer and two of best quality epoV paint, reflec:t01ised with retro IZflective
sheeting per specifications Letters and numerals should be as per IRC-30-1968 3. I O m
tong (2 Nos) su•nd post and frame fabricated from suitable size iron angle of 50 X 50 X 5 mm & 75 75 x
6 mm painted vÅth best quality epoxycoating in black and bends The details of synbol or inscription /

numerals for eecb boards shall be as per the instruction Of enWneer in charge Tte fixingat site shall be m 12
d C C block 01' Size '15 x 45 x 60 Ctns for each leg including exeavütion curing Cte complete under the
supervision of engineer-in-charge (B) High IntensityGrade

Specification of Item No: 49 shall be followed for Lhe execution Ofthis item except the size of sign boardmade qut of 2Jnrn alurninium sheet
is Bizc 244 x 122 cm equilateral rectangle instcad• of 60 x 45 emsmetangle,

(Speed Limit) Providing and fixing *ign board* mude out Of 2mm .uluminium Sheet; 60 cms. diameterNo. 53
circle as per the de:Riß1of IRC•67"1977 pre trented with phosphe6ng proce«g& acid etching; coated one
coat of pHmer and two coats of best quality paint; reflectorisedwidi retro reflecåve gheeting as pee
tategt Specifications; 3.1m long stand post and frame fabricated from suitable siR iron angle of 35
x 35 x 3mm 75K75x6mm as puinted with qutdity epoxy in black and while bends the

details of symbol for each boaid shall be perthe instruction ofengineer in charge. fixingat site shall be
in CC block of 45 x 45 x 60cms. for each including excavation curing etc. complete under the
supervision of En#cct• in chårgc. (B) High Intensity Grade.

Specification of licm No. 49 be followed for thecxccgG0ä) of ;tem qxcept the of sign board made out 012mrn aluminium sheet
is $0 equilateral Of size •60 x ems rectangle,
Item Noa 54 : (Hayat-d.Marker Sign) Providing and fixingSign boards made out of 2mm aluminium sheet. sine 90 x 30 cms,

as per the design / drawing attached IIRC). preatreated with phospheting& acid etching. equated

one coat of epo»r primer and two coats of best qualityepoyor paint reflectoriscdwith retro reflective sheeling as
per latest MOST Specification 3.1m long stinti post and frame fabricated either from suitable size Iron angle

35x35x3mm & 50850x5mm painted with best quality epo&Y eoatings in black and white bends. The details or
symbol ocinscription / numerals roreach board shall be as per instruction of engineer in charge the fixing at

Shall be in I block Of Size 45x45*60cms for cach leg including curing etc. complete
thc supervision of engineer in charge. (B) H igl intcnsiW grade,

Specification ofItem No. 109 shall be followed for the execution of this item except the size. of•sign board made out of 2mm aluminium

sheet is size 90 x 30 em equl!ateral rectangle instead of size GO x 45 cms rectangle.

Item No. 56 Painting tines, dashes, arrows, leders etc. on roads. Ær fieldgand like•in two coals road marking paint,
brushing including cleaning the gurface of all dirt„ dust and other foreign mgtterg (i) Over i Ocm in width

Materials 'Ille Road marking paint *hall be confirm to IS 164-1951.

Workmanship : 'Ihe painting of lines dashes arrows and letters on Toads, air fields and tke shall be carried out with road marking paint
in two coats upra 10 cm. width,

Mode of Measurcmcnt and Payment : taters figures and similar items etc. stops, commas, hyphcns and like shall bc dccmcd Io be
include in the item the rate per height/ width shall hold ofwidth Of figures or thc Ihickncxy of lettering,

Rate shall be for a Cnit of one Sq.mt, basis.

Providing and laying uncoursed rubble masonry"With bard stone otapproved quality foundationsand plinthITEM 56
in cement mortar (I cement : 6 course sand) including levelling up etc. complete.

Stone shall be hard» sound, free from cracks, decay and weathering and shall be freshly quaffied fmm an approved quamr. Stone
with round surfacc shall not bc used. stoneswhen immersed in hours shll not absorb water by mop3 than percent of their
dry weight when lcsted in accordance with IS length nf stone. shalt not execy:d thrct2 limes its height and lhe breadth On base
shall not be grætef than Ihree fourths of the thickness ofwall nor less than 15 cm.
Z. Cement and sand *hall be nåixed in proportion as specified in the item, Cement and sand shall be proportioned by voltme after
makitig due allowance.fof bulking. The required quantity of water shall then be added and the mortar mixed to produce workable
consistency.
3. Ille mixlng shall be done intimately. Thc operation shall be carried out clean watertight platform, and cement and sand shall
be first mixed dr in thc rcquircd proportion to obtain as uniform colour and thcn thc mortar shall be mixed for at least two minutes after

addition Of water, In ease oi (12tncnt mortar, that has stiffened bd.•ausc of cyavoralion 01 waler lhe same shall be retempered by
water as frequently as needed to restore the requiste consistency, but'this ætempering Shal] be pemitted only, v.ithin thitty minutes ftVJ1ti
the time of addition of water at the time of initial mixing.

a. 'lhcdressingofstoneshall conformto the generalrequirements ofdressingofstoneccveredin IS: 1129- Stone-Ashall be sufficiently
wetted before laying to prevent absorption of water from mortar,The bed which is to receive thc stone shall be cleaned, wetted and covered
with a layer of fresh mortar. All stones shall be laid full in mortar both in bed antl in in plaec With a
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wooden mallet immediately on placement so thaLilis solidly bedded in mortar before the same has set; Cleau chips and spells shall be edges
ino the mortar joints and beds wherever necessary to avold thick beds or joint* of mortar.Whenever foundation masonary is laid directly

on rock, the face stones oi the first course shall be dressed to fit into the rock snugly when pressed down in the mortar tx:dding over the
tock. No dry •orhöllow space shall be left anywhere in Ibe masonry and each stone shall have all the embedded faced completely covcrcd
with mortar. Vertical joint* shau bc ag fRd ag possible. Sufficient. transverse. bond ghan be provided by the use of bond stones

e;ctending from the front to the back ofthe masonry, In case of thick walls bond stones shall overlap each other in thcir arrangement, Bell

shaped bond stones Of headers shall not be used.

5. Ak all angular junctions. slones.at each alternate course Shal] be well bonded into Lhe respective course of the adjacent wall, All
conncclcd ruason1Y in Strucbtu-c shall bc carried up at one uniform lcvcl throughout as far as possible, but when breaks are unavoidable,
thc masonry Shan be raked in sufficient long steps to facilitate joining or new work with old. Ille stepping of taking shall not be more than
45 degree with horimntal wing walls. Abutments andpiers etc, shall be carved up truly plumh or •With thc specifiéd balter, Face work and
hearting *hall be brought up evenly. The top of each cours, however, ghalt not be levelled up by use.offlat chips.
6. StottQ, 9hA11be hammer on the face, the $idCß and bcd$ (o enable it to come in proximity with the neighboring stone.
bushing on the face shall not be more than 4 cm on exposed face chips and spalls .of .une may be ued where necessary to avpid thick
mörtar beds or joints and it shall also be cnsured that no hellowspaces are len anywhere in themasonry. The chips shait not'bc uscd below
beading *lonc to bring thcs,c upto Lhe level offacc stone, Use orchips ehalt be,restricted to fl]jng ofinterstices between the adjacent-atones
in hearting and they shall not exceed 20 percent of the quantity oi stone masonry-

hearting or interior filling of wall face shall consist of rubble stones not lees than 15 cm. in any direction. carefully laid,
hammcrcd down with a wooden mallet into position and solidly bedded in the mortar, The hearting should be laid near:y level with facing
and backing. Through bond stone shall bc provided in Ihasonry upto GO ctn.thiekness and .in_caseof masonry above 60 cm,thickness a
of vwo •ormore than bond stones ovcrlapping cach othcr at least by 15 cm shall be provided in a line from face to back, In highly
absorbent bypcs of 3tonc (Porous limc 3toncand sand stones etc.) thc bond gtonc shall extend only about two third into the wall, as through
stone in such cases may give riseWpenetration of dampness and therefore for thickness 01 such masonry a set of tvo ormore bond
stones overlapping cach other by at Icast 15 cm shall bc approved. One bond stone or a sct of bond shall be provided for every 0.511

square metres of the masonry surfaæ Bond stones shall be stacked separately and tuarked to distinguish from other stones.Masonry work
shall be started after sufficient number of bond stones are collected on *ite as directed by the Engineer-in-chage,

8. The quoins shall be laid header and slretcher Evely stone khall be fitted to the adjacent stone so as to form neat and
c10$C joint, Faec 81-onc shall cxtcnd and bond in thc "Ilmcse shall be arrangcd to break joints, as such as possible and to avoid long

lines orjoints.
9. joints shall 'not be•morc than 2010m thick, but shall be sufficiently thick to plevent stone to stone contact and shall be
completely filled with mortar,

Greenwork shall bepru[ccLcd from rain by suitablecovering. Masonry work in cement or composite mortar bc keptconslandy
wet on all fEiCC9 for & minimum period of scvcn days. Thc top of the masonry work shall be left flooded with water Lhe Close Of thc day.

During hot weather finishcd or partly complcted work shall be covered rorwetted in such manner as will prevent rapid drying,
racking of joint* where shall be, done. at lhe end or day's work when mortar is green.
11. Ihe scaffolding shalE be sound and strong to withstand all loads likely comc upon it, Thc holes which provide resting space for

horizonLaImembers shan not bc left in masomy under one metre in width ar immediately near the skew backs ofarches. The holeg leit in
the masoory work for supporiLog Lhe scaffolding shall be filled and made good-

12. When fresh masonry is to be placed against cxisling surfiweof structures, these shall be cleanded ofallloogematerial, roughcncnd
and wetted as directed by the Engineer-itpcharge so as to effect a good with the new wotk:
13. Stone masonry shall be measured cubic meters.

14. The contract unit for stone masonry work Shal! include thc cost of all labour, materials, Ebols and plant, Scaffolding and owler
expenses incidental to the satisfactory completion of the work as described heroin above,

Providing& fixingm«xxl post 75 x 75 x 6mm incl & fixing pæiåon
ordinary C.C. as dire&d

Thc nood guagc iSto befrwdaspertRC.Standa1d Specification having75 mm x 7.5mmx 6mm sue,MS. angle havingheightcqual to
1.43mt It *hail be fixedin C.C.'12:4as per drawing. 'The paintingshall bedone applying one primercoat & three coatsof oil paint 8s per
requiremcnt& *pcrdrawingttsingavv std,

Theworkshall becarried outand materials hall betoihe entiresatisfaction ofthe Engineerincharge.
ratc inclusive Ofa] materials and labourwith•earriagG fixing, paintingetc. complete asperdrwaing and direction ofthe Engineer-in.

The Ratc paid shallbe onNumberbasisofflood guage fixer-I.

IVIEM.5B : Providing and fixing jundion Baard ot R.C.C. precast as perztandard design of I.R.S. including fixing in C.C.
block of 1 withnecessary eccuvution enamel painting, figureg etc, complete.

1, boards should be fixed ata distance 01,120 metre from.the centre uneofthe crossing and they should bc located on the left
batid side OCLhc road in Ihe direction of Ihe traffic and lacing the traffic,
2, Will be lot*led in such a way that Ihe edge of the board towards the centreoftheroad will bc at*distanceofd-,57 metres
from the centre of a National Highway and 3.66 meters from the centre of Stale Highway br•Major District Road.
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3. The bottom ofthe board should bel me&e above the roadsurfaceand the board beat right angle tothecentrelineoftberoad
facing thedhvclion of traffic,

'Ihe board shall be ottbesizeof lü7c-m- in length and 91 c,m- in hcightfor and junctions shall. be 145 C.M. in length and 91
C AI. in heighl (or cross roads.

'Ille hoard Shalt be painted by two coars thc Board and postg shall he R.C,C, ag in .tlie, type

6, 'Jhepost*hull bc fixed in concretcand thc projection 01 5haII cm and heightof2d cms. above
lhe road level and thc topic to be finished in plaster from the height. of 15 cm.
7,

8.

9.

II.

The six: of letter and figures *hall be 8 em. for English and IO C.M. for devamqri and Gujarati scripts.
The post 8ball be painted in black and white reflective strips 23 cm- in height.

board shall bc painted in white with border 2 C,M. wide.
On this board tablet* shalt be painted in yellow with black and the tablets *lull have 5 em- clear distance from the, board.

Each such tablet shau be 6t (m , in length and 33 C.M. in hcighLarrow lines indieal.inr the db-eeLiß11 of Ibe t•oad at the junctions shall

he in anr;Sha!! have a •thiekness of C.M. for National Highway and C.M. Otl a Slate Highway and a CH. for

a Major distriet road.
12. AIE lettet* and figures shall be painted in black.

13, •Ille work shall be c.a1Tiedoutasperdesignaspertheinstruc,åonsoftIje Engineer-in-charge,The measuremenBshaIIbereeorded
and paid on number basis for board fixed in position.

Providing& fixing Boeid ofMS. Platawith argies imn post and fixing in C. C. ConcrctcrtEM-59
Thc size of thcboard shallbe 110ctt1 in length & height It shall be prepared from M.S. Plate of6 nun thic.lmess.lilc angle iron

postshaltbéofsi%.e75mm 75mm and 6mm thick.The length ofiron post shall be 2.1 mcUV*. POSI.shall bc fixed to thc boardby
welding. weldingsha II be tn:eand strongand neat inappeamnce.
•l •JL12boatxi *hall be lhced in C.C. cnncreLe.enteconet:teblock for each post shall be 30em x 30cmin size. ofthe concrete
block shall bc 85e.m Ofwhich60c.m%ill be belowground and 25cmabove ground level.The exposed dÄ)ncaeIe block i.e.its above
ground Wel shall be neatly finished and its shape should bc halysquare.
üle post Shal] be paintedwith two coatg ofpaint, alternatively in black & white strips 23 ems in height after applying one coatof
andcormsive painL Thc painL shall beofaptroved boatd shall be paintedwith colour, asditecled by Engineer-in-charge.
information as perinstrucåon of Enginccr-in-chargc shalt bc w•åttcn on board wiL.h letters& signs inaccoidancewidl I.R.C.The informa-
lionmay be one or moreofthe three viz, Hindi, English&Gujarati
Ille board shall be fixedbuly vet-lit.al&workmanahipofthe boattl shall be neat, clean& good jn appcamncc,

measurcment for payment shall befornumberofboardfred inposition & complete ill all resvccÅ.
The unit rate includescoslDfmaterial, labour, toolsewelding. concreting.painting, lettering etc.

U.C.R* Masonry for super structure in C.M. :ITEM - 60
Para i to 14 item No. 56 ot' the roads specification shall apply-for thc worlq Ot item.

Providing and laying rubble tnaéonry hard stone of approved Quality for super structure and plinth in- 61 :

cement mortar .1:5 cement course sand) etc. complete.

raraT Io M ofC.C.R.tnaqonry shall apply.1,

15. Masonry shall bb. laidtvith.course, where there iS variation is Ihe height coursc. Large COUtSCS shall placed at lower levelswitb
hcight ot courses decreasing gradually towards Lhe top.

16, ot abutment and wing walls. weep holesshall bc provided in the drain moi*tugefrom the baekfilling. Weep holes
be tf eni wide, 15 em high or circular of 15 Ctn. ditnctrc and shall extend I.ItrouglJ liL;: width 01' the ntasontywith slopes ofabout 12

vertical io 20 horizontal towards thc dntining frr.c. spacing of weep boles shall be i •metre in either.direction with thc lowest.

one al about 15 cm. above the Iow waler Icvel or ground level whichever is higher or as directed by {he.Engineer-in-cbargc,
ITEM.62 : Providing and laying Brick work using common burnt clay building Ericks having crushing stren*h not less

35 Wsq.m. in foundHtionand plinth in cementmortar 1 :5 (1 cement : 5 fine sand)
1. Burntclaybricksshall confirm 1.0 thc requirement* ofß•. 1017, except that theminimum compressive strength when tegtednatshall
not be less then 35 Kg/square em, and that the size may be accoyding to local prac.lice wilh a Iolenlnc•c or5
2, Ccmcnl and sand shall be mixed in proportions as specified in thc ilcm, Cement and shall be proportioned bit volume after

making duc a';lowance for bulking. The quired quantity of water shall LIICII bc added and mortar mixed to produce workable
consistency,
3. The mixing shall bedone intimately. The operation shail be carried out elean waster tight platfonn, and cemenl und shall be
fil*l mixed dry in the requiréd •proportion to obtain uniform colour and Then the mortar shah be mixed for at least twominutes after addition
of Willer. In case of cement mortar, thal has because of evaporati0% of waler the same *hall bc re-teanpcrcd by adding watcr
frequently as needed to restore thc rcquisilc consistency but retempering be txzrmitlccl only wihtin. thirty minutes from thc lime
ot addition ofwater at the lime of initial mixing.

Bricks shall be soaked in water for a minimum period of onc hour before uye.. When brick* are soaked they shall be removed
Lhe tanks sutfieently in advance go that atthe time of laying they are skin-dry. Suth soeakcd bt5ckR shall be nocked on a clean place•5here

O
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they are not spoitt by dirt, earth etc.
5, Al brickwork shall be laid in English bond. even and true to lune, plumb level and joints accurately kept. The brick* used'on Lhe

face shall be selected whole oges of uniform siic and with rectangular face.

5.1 Bricksshall be laid frogs up. ifany,on a full bed ormortar,oWhenlaying bricks shall bc Slightly pressed so that the mortar gets into

Edl lhe surface pores of bricks to ensure proper adhensiun. All joints Shull be I-roycrly flushcd -aid rncked wilh morLar so that no hollow

spaecs tcft.

5.2 Before laying bricksjn foundations, a'layer of not less than 12mm. of mortar shall be sptæad to make the surface on which the work
will be laid even.
5.3 brick work shall be built in uniform layer, corners and other advanced work shall be racked back. Brick work shall bé done
true to, plumb or in specified manner.No part of it, during consbucdon, shall rise more than one metreabove the general,construction level
to avoid unequal settlement and improper jointing.

5A Toothingmay donc where. is eonieinplated but *hall be used BS art altcrnative to mking back.

5.5 'Ihe thickness oi joints shall not exceed 12 mm,
6. When fresh masonry iSto bé placed against existiLigsurface ofslructures,these shallbeclcanedofallloose material, roughened and
wetted as directed by the Engineer-in-charge so as to effect a good bond with the new work.

Green work shall be protected from rain by suitable cov&ring, Måsonty work is cement or composite mortar shall be kept constantly
moiston all faces for a minimum period ot seven days. The top of themasÖnrywork shall he left. flormied with wa:cf at the close of the day-

7.1 weather, finished or partly cotnpleied work shall be covered or wetted in such manner as will prevent rapid drying ot
the brick work.

The scaffoldingshallbesound.and it. The holeswhichprovideretingspaceforhorizontal
members shall not be left in masonry under onemetre in width or immediately near the skew backs or arches. The holes left in the mäsonry

supporting the *Gaffolding*ball be flitedand made good,

Ili case 01 abutment and wing wall. weep holes AS shown on the drawing or directed by the Engineer-in-charge shall bc provided in

themasonry to drain moisture from thcbackfilling, Wccpboles bc 8 cm.wide, 15 cm. high or circular 15 cm. diameter and Shall extend
!hrough the. full width orthemasonry wilh *topc ot about I Urtical Io 20horizontal high or circular of 15 cm towards the draining face.
spacing of weep holes shall be generally 1 m. in either direcli011 wilh Lhe lowest one at about 1.5 cm- above the Jow water level or grottnd
level whichever is higher or as dirwl(.xl by the Engineer-in-charge,

10. All brick work shall bc measured in cubic mctres.

II. The contract unit for brick work shall include the cost of dll labour, mateöats tools and lilant-, scaffolding and other expenses
incidenlal to Lhe salidae(ory completion of the rork as described herein above ancl provision of weep holes,

Supplying and fixing reinforced concreteheavy non-pressure pipes with collars for cuEertB carrying heavy
tramc as per Indian Railway Standard specificationsinduding settihgthe pipes in C.M. 12 wateringand laying
(to level or Elope) of class NP3 of following internal diameters.
(i) 300 mm dia. {ii) 450 mm dia. (iii) 600 mm d{a, (iv) 750 mm dia (v) 900 mm dia» (vi) 1050 mm dia. (yii)
1200 mm dia.

J, The work 8ball InnsiS1 of rut-nishing and installing rcil',lurced cernenLcynueLe pipe of the typediametreand length required at the
IOcati01i shown on the drawings or as ordcred by thc Enginecr-.in-charge,
2. Reinforced COIIt$Ctc pipe shall bc NI'3 type conforming Io Lhe requiremtnls Of IS : 458 and shall be of dia as' specified the item.
Each consignment of cement cnneretc pipes shall be inspected, if nccwssary and appmved by the Engineer-in-charge, either at the paEce
of manufacture or at, thc site before their ifieorporation in the works,

NRI NP2, NPL pipes are used for R. C- C, Pipes- where testing of pipes will not be feasible lhe conlracl.ors.will have to produce a certificate
from the manu on company's latter head the given hereinafter form-
Pfoäuction,of such will not however relieve the contraclor from his re»onébifity ofsupplying pipes of required standard and Will
have Lo bear Lhe los or damage caused to the work on aceount of defects found subsequently during the execution, II will also be necessary
to purchasc these pipes from manufacturer having standard equipments tor carrying out various test as per IS : 458 at his fgctory.

FORM OF CERTIFICATE FOR NP3. NP2, NPI PIPES
We manufacturer Ot pipes produce R,C.C. pipes as per ghe

requirement of IS: 458 and also carry out the required test at. our placer We have acquired equipments for carrying out test and are
preparcd to carryout test at our factory sites.

We have experience of manufacturing orpipes 01.

lhe pipc:S supplied by us to MIS.

Date

Place :

years
satisfy the requirement.orIS : 858

Manufactures Sign.

So pipe shallbe palced in position until the foundations have been approved by thc MiThere two or morc picxs are3,
Io be laid adjacent to each cthet% they shall be separated by dißtacc to at leat half Ihe diametre of thepipe subject to minimum 01450

mm, The laying of pipes on the prepared foundation shall start from Ihe Otitlel and proceed towards the inlet and be completed IO the
specified lines and grades, fic pipes shall bc fitted and matched so that when laid in work* they fom a culvert with a smooth uniform•
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pipe found defective or damaged during laying shalt be removed at therc c,osrof Contractor.
•jTle pipe:R shall be jointed either by collar joint orby flushjoint. In the former case, the collars shall be Df R.C-C-, 150 to 200 mm wide

and having the same strength as the pipes Lo be jointed. Caulking space shall be between 13 and 20 mm according to the diametré of thc
pipes. Caulking matcrial shall bc slightly wet mix of cement and sand in lhe ratio of 12 rammcd with Caulking irons. Before caulking thc

eollar sh*ll be plgced that its coincides with Lhat.of pipa and an even annular spatte ie leil bet.weeg the collar and the pipes- Flush

joint may be shaped tx') form a gelf centering joint with a joining space 13.cm '.üle. 'Ille :oining shau be filled with cement mortar- 1

cementto 2 sandtmixed sufficiently dry to remain in position when forced with a trowel or rammer. Cate shall bc taken to fill atl voids aad

CKCCSB mortar shall bc removed. All joints shall bc madc with so that thcir intcrioc surficc is smooth and consistent wilh the interior
Of the pipes. finishing, the Shall be kept. damp rorat four days,

5. R. C. C. pipe shall be measured along their centre between their inlet and outlet ends in linear metres-

C. include imdÅJiningcompIete.

SupbMng and fixing concrete heavy duty nonnpressure pipes with collars for culverts includingITEM-64 :
setting and jointing the pipes in C. M. 1:2 wateting and Laying (to level or slopexof IS, class ocNP2 0K

following internal diameter, (i) 300 mm dia. (iD 450 mm dia. (iii) 600 mm dia. (iO 750 mm dia (v) 900 mm
dia. (vi) 1050 mm dia (vii) 1200 mm dia.

Tnc work shall bc catTicd out as per item of NP3 éipes acept that the pipeswill be of I',Q2 class instead of NIY3 class conforming1.
to requitements of IS : 458 and of the dia as specified in this item.

Supply*ng and axing NPI
The work shall becanied out as per item ofNP3 pipes except that the pipes Will be ordinaLYirrigation pipes ofNP class instead

of NP 3 glass conforming to requirements orJS:458 and Of thc. die, as specified in this ilgm.±leasesee Item No. 78for detailed information.

filling around the pipes •with murrum inclUding dressing complete.ITEM-$6
Area around pipes shall be filled with murrum chhara or otheq grittymaterial immediately after the pipc€havc bccn laid and the

joining material bag hardened. The material shall be clean, free from bqulders large roots. u:essive amount Ofsods or other vegetable
matter, and lumps gnd shall be approved by the Engineer-inocharge-Filling upto 0-3 metre above the top of the pipe shall bc carefully done

and the soil thoroughly ramited, or vibrated in layer* of not exceeding 150 mm, particular carc being tgkcn Io fhoroughly

consolidate the. materials under the. haunches of the. pipe. Filling shall he. carried out. simultaneously on both sides Df the pipes in such a

manner that unequal pressures do not occur, Jn case of high embankmenÄ, after filling upto the top pin the above said manner a loose fill
of a depth equal in external diametre of the pipe shall be placed over the pipe before further layers are added and compacted* Materials shall
be RI-led in pharas 3m, x x 0.5m size and shall be measured in cubic metres. Unit rate ingludes cost ofmaterials and spreading
including labour and tools needed for the above operationy.

ProvicEng and laying (unreinforced) concrete (1 sand crushed stoneITEM-67
20 mtn nominal & curing complQ@: including cost of form work (without reinforcement)

1. Incase ofordinary mix is notrequired to be designed by preliminary tests and proportions ofccmcnt, fitc aggregaIÆ8 and

coarse aggregates are by volume ag given in table below for diffryent four grads designated as on-tinary M. 100; M. 150; M.200 and

M250.
In designation of a concrete mix ,lctter 'MT refers 10 IIIC mix and the number to Ihe specified 28 days works cube compressive2.

strength of that mix on 15D mm. cubes, expressed in kg./cm.

3. %eordinatyconcretemix shall generally bespecified by volume. For cementwhich normallycomeg in bags and is used byweight,
volume shall be worked outmkiTig 50 kg.of cement as O.(B5 cubic metre in volume. While measuring aggregate by volume. shaking,
ramming or hammering Shal] not bc done, proportioning ofsand bc as pcr its dry volumc. In case it is damp allowance forbulking shalt be
made 19:2386 (Pan tlt),

rtmgredients required for ordinary concrete cotaining one 50 kg.}pag Of cement for different proportions of mix shall as4.
given in below,

TABLE

g

o

Ordinary MIOO
Ordinary M150
Ordinary M2C)O

Ordinary M250

220

IGO

Generallv 1:2 for

tine aggregate to

coarseaggrcgatc
volume. but. to a upper
limit of 1:1a5 and lower

btnitof

32

30
27
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*Note : Ihe proportions thc aggregates shall be adjusted from upper limit to lower limit progressively a* Lhe of the Enal
aggregate becomcs fincr and thc maximum size of coarse aggregate becomes larger-

ExampJe For an average wading of fine aggregate (that is Zone II of IS:383 • 1963) the proportions RhaEE be ]/2, J and for

maximum size of aggregates.10 mm, 20mm and d0mm

Note : A mix leaner than M 100 may bc usc,d for siructural part, provided in (he contract. In such eases grading ot
aggregates shall by volume. Other requirements for mixing, placing and .curing shall be the same-

Following shall be lhe maximum notninal sitc of coarsc aggregate Ior thc different items of work. ,5.

i main CC.
ii SoiEd type piers, abutments md wingwalls, and their per caps,

(Coarse aggregate of size upto 40 mm shall bc machine crushed.)
iii C.C Wearing Coat M.150

(Coarse aggregate of size upto 40 mm
shall be machine cruehed.)

63 mm
40 mm

20 mm

6, Finc aggregate shall bc elcan, hard coarse:sand. bc frccfrom dustand such othcr
by the Engineer-in-charge,
7. All matedats shall be stored as Lopreventtheirdeterioration•or of their qualjtyand fitnessforthcwork,Anymdterialwhich
has deteriorated or has been damaged or iB otherwisc considered defective by the shall rt6L be used in thc work.

8. Ccmcntshall bc storcd above the ground in perfectly dnrEnd watcltight sheds and shall be bags
high. Wherever bulk storage containers arc used, their capacity should be gunicienl td cater to the requirements at site aid should be.
cleaned BL least once every 3 to 4 months. Cernunl more Lhan 3 to 4 months old shalfinvariably be tested to qscertain that it satiües the
acceptability requirements. The aggregutes shall be stored in such a way as to prevent admixture of foreign materials, I)iffa-ent sizes orfine
or coarse shall be stored in separae stock piles• sufficiently removed from each other to prcvcnt interrnixing the materials at

edges ofthe pipes.
9. Thewaterformixing shall be potable water tothe satisfaction ofthe Engineer-in.charge. fiequniityorwaicrshallbcjustsuffcieat
Io produce a dense concrete of required workabiliV for the job.
J For all work, concrete *hall be. mixed in a mechanical mixer along With other accessories shall be kept in first class working
condition and so mainlaned thKXJugit001. construction. Mixing be conlänucd till materials are uniformly dstTibuted and aw uniform
colour of the entire mass 3s obtained and. each individual particles ot thc coarse aggrc.gatc shows complete coating of mortar containing its
proportionate amout of cement, In no cae shall themixingbe done for less Than 2 minutes alterall ingredients havebeen put into themixer,
11. hand mixing l*rmitted by the Engineer-in-charge for small iObs or for certain be done on a smooth
watertight platform large enough to allow efficient tuming over ofthe ingrcdiets ofc»ttcrctc before and aftcr adding water.Mixingplatform
shall be so arranged that no (orciÉt1 material shall gct 'With concrete nor does lhe mixing waLer flow but Cement in required nu:nbcr
ofbags shall be placed in a unilonn layer on top of thc measured quanily offinc and warsc agglTgate. shall also be spread in a layer
of uniform Ihickncss on thc mixing Dry and fine aggregate and cement. Then shall be mixed thoroughly by turnitg over
to mafis turned over til] a mix of required consistency is obtained. In hand mixing quantity 01cement shall be increased by IO percent above
that specified.
112. Mixers which have been out of use tor more than 30 minutes shall be thorougly cleaned before putting in a new batch.
otherwise agreed to by the egineer-incharqe thc first batch of concrete from thc mbcer shall contain only two third of normal quantity of
•course aggregate. Mixing plants shall be thoroughly cleaned bcf01t chnging hun onc type of cement to another.
13. Themethodot Sha]] bc approved by the Engineer-in-charge Concrete shall be so transported and
placed that no contamination, segregation or loss of its constitltept material takes place. All form work and reinforcement contained in it
shall be cleaned and jngde (tee standing water, dust OT ice Em.1ne4iaIeIy before placing of eonrete. NO concrete Shail bc placcd
in any part of the $tructurc until thc apporval ot the Engineer-ip-charge has been obtained.
14. Ifconzreting isnotstarted with 24 hours of the appoval being given, it shalihaveto be obtained again•from the Enginéef-ifi-chargc,
ConcTeting khen shall proceed continuously over.the area between construction joints. Fresh concrete shall not be placed against cöncrete
which has been in position formore than 30 minutes unless a proper construction joint is formed. Concrete shall be compacted in final
position within 30 minutes of its dieharge from the mixer UDIeSR in T*öperly designed agitators, operating continuously, when this
liroc shall be within 2 hours of the addition of cement to the mik and within 30 minutes 01 ily discharge from the agitator- Except where
otherwise agreed to by the Engineer-in-chargé, concrete shall be disposed iq horizontal. tayer (o a compacted dgflh of not more than 0.45

metre when inlcrnal vibratory ure used and not exceeding 0.30 metre io all other cases,

15. Cnless ulhu-wise agléed Lo by Lhe Engineer-in-charg4 concrete shall not be dropped jnto place from a height 2 metres.
When trucking or chutes are used they Shal] be kept clem and used in such way as to avoid segregation. When concrctäng has to bc
resumed on a which IISS hardened, shall be roughened, swept clean, thorougly wetted, and cleancd With a L3mm.thick layer of
mortar composed ofcementand sand in the same ratio as iO the concretemix ilsclf. 'lhis 13 mm. layer ofmonar shall be freshly mixed and
placed immediately before. placing of ncw concrete,Whcrc concrele bas not fully hardened. all laitance shall be removed by scrubbing the

new surface vih wirc or.bristle brushed. Care being taken Lo uvqid dislodgement of particuEarsof coarsc aggregatc. ne surfae shall tljcn
bc thorughly wetted. all free wauer removed and.then coatedwith neatcement grout 'Ille first layer 01 concrete Io bc placed on this surface
shall emceed 150 ram- in thicknes*, and shall be well rammed against Old work perticu]ar allention being given to comer and close
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16. A1' concrete shall becompaetedto produce a dense wil.h lhe unless otherwise permitted

by the Engineer-in•cbarge for exceptional gasex such zs concreting under water,where vibrator scannot bc Itscd. Stlficent vibrators in
condition shall be kept a! .8ile80 Ibal spare equipments is always available in the event of brak downs,

17. Immediately atter concrete *hall be prolÆtlCd againsl Utreclä of weather, including rain, running wgter,
shocks, vibrations due to traffic. rapid temperature changes, fast d tyinz out process- It. shall bc covercd with wet sacking hessian or other
similar obsorbent material approyed by the EngineeÅn-cbatge soon after the initial sei. It shall be kept conG nuously for a period ofnot
less than 14 dQ1,7S from the date.ofplacement. Masonry work over the foundation concrete may he started affer 48 hours its I aying but the
•curing of concrete shall be continued for a minimum period of '14 days.

18. Formwork shall include tcrapofiu-y orpcrrnancntformsrequinzdfor formingtheconcreteE r.elovorar-y
requited ror Lheir support. Forms for *ball bc conslt-ucldd of meta] or timber suitably lined gnd be of subxtar.tial and rigid

construction true shape. and dimensions shown on thc. drawings. Where metal forms arc used, all bolts and livéts sbal\ be counter sunk
aod welt ground pmvided a smooth, surface. Mimere timber is used it shall be well u•asone.t!, free rromloose knots. projecting nails,
splits or Olhcr dcfccls thH1 may mu-k the cemenL surface of concrete. For exposed concerte faces, timber for shllttmingshall be wought
on alt faece eotyzct concreLe.

19, Forme shall be mortar tight and shall be made gu(ficiently riR$d by thc lies and bracings to prcvcnt any displacerilent or
sagging bewa-•en utpporLs, They Shal] be strong enougn to withsmnd all pressure, ramming and vibration, without deflection the

prescTibcd link* ocquring during and triter liacinÉ rhc concrete.Scrcw jacks or hardwood wedges where required *hatl bc, provided to

Omakc up aay scltIcancnL in the Ionn work cither before or during Lhe plåe5ng of concrete- Suitable camber shall be provided in horizontal
rncænbe.rsof suriäcc specially in long spans (o countcrac( lhc cffccls ofany deflection. The frame work shall be so fixed as to provide for such
camber. Forms shall be so consLructnd as to be removable. iTL in lhe desired sequénte, without damaging the gut-face of concroqe

or disturbing othcr sc.ct.ions. Unless athetmi.sespecified ordirccßtl Chamfers or fillets of size 25mm x 25 mm shall be provided at alt angles
offatn work LO Sharp corners.
20. The inside surface offorms shall, exoeptin the casegfpermanetformworkor whet-e.otherwise agreed by L„hc Lnginccrin-charge,

be coated with an approved material to prevent adhesion of tnncrete to the form work- Release agents 8ball be applied strictly in

accordencæ wilh thc manufacturer's instructions and shall not bc allowed to oome into contact with any reinforcement of prestressing
tendons and anchoraga, Different re'.eaæagents shall not. bc LISC(I in form work ofcontTete which will be viÖle ia the finished works.

21. . Special measures *haj] be taken to ensure that the farmework does not hinder the shrinkage of concrete beratise. wilhDüt these
cmcking could occur the form work is rcmoved. Where applicable arrangements must be made to ensure Iliul Ibe for-rn docs nol
restrain the shortening and högging of the beams of slabs during tensioning of the tendons.The formwork should take due account (he

ea]culated amourtt at positive or negative camber so ensure Lhe correct final shape of the sb:uctureshaving regard to thc delormalion
of false work, scaffolding or propping and the deformation due to various causes affecting presu•essed structures, Where
there are re-enfrant angles in the concrete te-'tions» the formwork should be n±nmred at thege sections as soon as possäblc atcr the

concrctc has set. in order to avoid crackirg duc Io 8brinkiJig of concrcte. Formwork shall be tigh! enough to prevent any appre&ble loss
01 (T.mcnt during vibT7Liåns. Suitable tolcraac.es should bc Ijrovi(led in lhe formwork, immediately bclore cuncreLiug all forms shall be
thoroughly cleaned. Contractor give the due titysce. berore placing any c.oncxcte in (hc •forrns to pcr1T1it •him to
inspect and accept the fal* work and forms as to their Strength Eligmnet and genera] fitness, but such inspection shall nol the

con Lrwlor of his responsibility for safely oi tnac.hirtcry.malerials and for results obtained.
22. be informed by lhe Io strike any formwork, mile thc lime

for removal ot' formworks. due consideration *bat: be given to heal conditions, characcor of the Rtructur•e. the weather and Olber eondiliong
Lhat influence the. set-ing ofconcrete she removal ofthe load supporting OL' *Offt fotms rnayäomrnencewhen concrete has attained sirenmh
and of thematerials used in the lx. 1%ere field opendons are conb•olled by the strength test of concrete, the removal of the load supporting

or sofrit forms may commence when concrete has atlainee strength equal to at least Ndce the stress to which the concrete wilt be subject
at thc time of striking props including thc cffcct of any hulhcr addition of loads, When field operations axe notcontrolled by strength tests

of ooncrete the ver6cal forrns ofbeams, columns and walls maybe removed alter 2 'Ihe props ofslabs and beams be removed after
14 and 21 days aspecLivc]y. All [orro work shall be zeranvtxl without causing any damage LU concre.le. Centering shall be gradually and
Uniformly in a manner O) avoid any or vibrations, Supports *hall in manner permit the
contract.thc' concrctc to take stresses due to own weight uniforhliy and gradually, Where internal metal fies are pcrmitc,d they or their

remotab]e shall be extracted causing any damage to the concrete and remaining holes filled with mortars. No permanently
embedded metal part shall have less then 25 mm. cover to the finished surface, it is intendéd to reuse the farmwork it ebatl
bc clcancd and madc good Io thc satislac.lion of [bc Engineer-in-churgc.

23. Immedi8Lety ancr thc removal DI (orms, ati cxpoaeci bars or bolts passing through {be Cement Concrete member and used for

'huttcöng or any Ulhcr purpose shall bc cut inside thc Cement Conct•ctc member to a depth of at Jcast 25 mm, below the. surface ot the

concrete and Lhe ng filled by cement rnortar- All fins cause by form all cavities produced by the removal ofform tiesmd
another holes and depressions, honeycomb spots, broken edges OT corners and other defects. shall be thoroughly cleaned, saturated qrith

valcr and carefully pointed and tt-ue with mortar of cement and fine agglugle mixed in lhe proportions used in the grade of

concrete Ihat is being finished and of ag dry a consistency as is possible to use. Considerable pressure shall be applied in filling and pointing
Lo ensure thorough filling in all voids- Surface which have been pointed shall be kepL moist for a period of 24 hours, If rcÄ, pockets/
honeycombs, in the opinion of the Engineer-in-charge are ofsuch an extet pf and cbaraetcr as to affect structi1LTmarcrially or to endanger
lhe life 01 the strength oe the steel reinforcement, he may declare lhe concrele defcdivc and rcquirc the rcmoVä] and rcplaccmcnL of lhe
porlions of thc structurc affcctcd, Joint Shal] be filled VD with bitumcn as dircclcd by Üngim.'Q.T-in-charge in cage C .C-
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The unit rate for include the cost, of atl materials, labour, tools and plants required for mixing, placing jo positions,
vibrating and compacting, finishingas per directions of thc Engineer-in-charge, curing and all other incidental expenses for producing
concrete of specified Gl.rengt.h to complcte thc structure or its comß)nentR as shown in the drawings and according to th'*e gpecifieaåons,

rate. Rhatl also include the cost or making, fixing and removing of all centering and forms required for the work centering-

25. The payment will be made on crnt. basis of the finishedwork.

Item No. 68 Providing & laying CC. 4—coamc sand, 8—gradc 40 nominal and curing comp
of form work.

Item No. 68 B : Providing & Laying (I-Cement, 4=eoarse 8.ade 40 m.m. nominal size) md.curing
03rnp, Of fom

Materials : Specification for all the in gradientsto be used shall be asper thc details•givenin thc central apecifienlions formaterials attached.

PROPORTION ; Thc concrctc Shall consists for thc part of ccment, sand and metal as per (40 to 63 tn.m„ stze) the above decription of
items.

MIXING MixingorIbematerials shall be done as for specified volumemetre propordon as a possible dær wau:rigaddcd, go that cyery
place ofagg, iR uniformly coated by cement plaster,'i%e concretemust be used immediately after it is prepared and in any case shall be used
after the cement has attined final set. Generally concrere prepared before more then half an hour Shan not be permitted to be used.

IAYING : Consolidation shall be rapidbr carried our suficient labour being employed to permit of ramming reading be spreading etc.
being comp. within as sfort items as possibEe causing themorbr to cream up in no case sahlt bramming be prolonged aitu-the cement has
been to take its initial sets,

CURING As Soon as the conretehas set anerabåut an hour'of laying the surface must be protectedfrom repid curing out
by being coveted with at sand wet sunny of where possible curing shall done by forming the shall be allowed pools of water by•muns
sand polliesr The curing shall be continued or atleast 10 (en) days broadly two or three weeks and where posÖle for longer
ratr. includes annecessary equipments, labour Payment shall be mndee on cubic measure3ment of cement concrete. The entire work
shall be carried out as per the speclfciaüon for the PWD Hand book Vol. I Page No. 166 to the satisfaction oftbe Engineer.inåarge,
rrma-69 Providing and Iqing ordinaw (reinforced) concrete {1 cene* :2 coarge und crushed

20 mm nominal siw> & curing complete (excluding cost of

26.

Para I to 25 of ordinary concrete [without reinforccmcnt ] shall apply.
In the case of reinforced concrete work, workablity shall be such that tbe concrete surrounds and properly grips-all

reinforcementfie degree of consiüncy which must depend upon the nature of work and methods of vibraåon of shall be
determined by regular slumps test, Following test sEump.shan be adopted for different types of works:

(i)

6ii)

Type of work

Mass concrctc in R.C.C
foundation, footings and

retaining walls,

Beams, slabs and column
simply reinforced

Ihin R.C.C. scction or sections

with conjested steel

Stumps where

vibrators are used

10mm to 25 m.m

25mm tb 40 mm

40 mm to 50mm

Stumps Where vibrators
are not used*

80 mm

mm to 120 mm

125 nun to 150 mm

Maximum nominal of the concrete. aggregate shall be 20 mm. and shall machine crushed.

Works strength test shall be made in accordanoe with IS 516. Each teat Shall be conducted on ten specimens five ofwhich shall be taken
on each day 01 concreting and cubes shall be made at the rate one for every 5 cubic meire to concrete nr a part thereof. However, if
concreting done in a day is k:ss then 15 cubic tnerc, the minilnum number ofcubes can be f-eåuæd to 6 with the 15 cubic metre ofconcrete
or a part thereof. However, if concreting done in a day is less than 15 cubic •mctrc, the minimum number Of cubes can be reduced Io 6 with
lhe pennission of the Engineer-in-charge. Similat workg teat. be ulrried ouL.Whenever the quality and grading of materials is
changed irrc8pcc1ive of the quantity of concrete pouredo The number of specimens may be suitably increased as dcwmed nuessary by die

when procedure of test given above reveals a poor quality to. concrete and In Othm• speciaj cases.
28, m necessary labour, materials, equipment, etc. for sampling, preparing test. cubes, curing etc. shall be provided by the contractor.
Testing of (he malerials and concrete may be arranxed by the Engineer-in-charge in an approved laboratory at the cogt of Lhe contractor.

Thc averagestrengthofthegroupofcubegfnr each day shall be. thcn the$PCCifiQd workscubestrength20 per.oentofthecubes
cast for each day haw values less than the spécified strength, provided the lowest value is not less 85 per cent of the specified

strength.

30. R.C.C. work Sha]] have exposcd cona-etc surface. Centering design and it erection shall be approved by thc Dept1W Engineer-iii-
charge. One carpenter with hcipcr will invariably bc kept present through aut the périod ot concreting. Movcmcnt of tabourand other
persons shall be totally prohibited over rcinforccmcnt laid in posilion. For access to different part as suitable platforms shall be providedeo
that steel reinforcement in positions is not disturbed, For ensuring proper covgr. mortar blocks of suitable. size *hall be cast and tied to Mie

reinforcement, Tmbert kapachi or metal pieces shall nom.be usu.l for this purpoæ. Concerting of impornntsructut•al memberishall ilways
One in the sence and u der crson not below th ank f u i
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After removal of form work and shauucring, the Executive Engineer shall inspect the work and satisiY by random cheeks that concrete of

good quality, Plastering shall not be allowed to the exposed face of concretc,

31. In reinforced concrete, the volume occupied by reinforcement *hatl not be deducted- Ihe stab shalt be measured as running
continuously through and thev beam as Ihe porüon below the slab.

Item No. :.70 Providing T.M.T. & Fixing Bars CTbermo Mechanically Treated Bars Sail* Tiseo. %ermex. Kamdhenu or
equivalent brand) reinforcement confirmed to IS•1786 re415 for R.C. C. including bending," binding
placing in position complete upto floor two level. (B) Higb yield strength deformed bars reinforcement.

nc work include providing and laying in posidon HYSD / Mild Steel / mechanically treetcd bar Of the Ioliowiog grade,

s 415

s 240
TMT BAR

IS 1786 High yield

strcngth Deformed bar
IS 432, Part-II

415

240

200

415 NT Bar shall conform min. 415 Mpu yield streugtll, Tensile strength of mine 500 Mpa and elongation min. 22. tme chemiea]
composition of bars *hail bc as bclow

Carbon

Sulphur.

Sulphur and Phosphorus

0.25

0.05

0.05

0.01

I. Al steel shallbe procured from original producers, no rerolled sbeel shall be incorporated in Lhe work. Only new steel bars shall be

delivered to the sita Every bar shall be inspected belore assembling in the work and defective brittle or burnt bat' shall be discarded-

Cracked ends of bars shall be discarded.

The work shall consis( of furnishing and placing reinforcement of the shape and dimensions shown on tt,e drawings or as directed

by the Engineer- in - charge.

Steel shall be clean and free from loose rust and loose mill scale at the timc offixing in position and subsequent concreting.3.

'i. Reinforcing steel conform accurately to the dimensions given in the bar bender schcdu:cs shown on relevant. drawings. Bars shall
be bent cold to the gpecified shape and dimensions or as dircxlcd by the Engineer-iliacharget-usinga proper bar orxratedby hand
or power to attain proper redius of bend&, Bars shalt nol be bent or straightened in a manner that wid be injure the material. Bars bent

during transport or handling shall be straightened before being used on xvorks they shall be not héated to facilitate bending, Unless

otherwise specified a type höok at the end of each bar shall invariably provided. The radius of Ihe bend shall not be less Lhan Iwicc thc

diarnctet lhe round bar and 'be length of the straight part ofthe bar beyond thc cnd of thc curvc shall bc atlcattfour thc diameter

01 thc round bar, In the case of bar which are not round and in the cåseof deformed ten diameter shall be taken as the diameter of

circle having an equivarent effective area. Ihe hooks shall be suitably encased to prevent any splitting of lhe concrete,
5, reinforcement bat shall be accurately placed in exact position sho•vn on thc drawings, and shall be securely heldili position

during placing of concrete by annealed binding wire not 'es Iban 1 mm in and conforming to I- $-280 and by using stay bloelc or metal
chairs, spacers, metal hangers supporting wires or Olhcr approved device

at sufficicntly. close intervals. Bars will not be allowed to sag

between suppo.rts nor displaeed during contacting or uny other operation o;the work. All devices used for positioning shall be of non

corrodible material. Wooden and metal supportswitl nol. exl,ent to thc surfa.-•e oi concrete. except thc work progresses for adjusting bar

spacingwill not be allowed. Pieces of brokenSlone or brick and wooden blocks shall notbe used. Layers ofbars shall be separated by spacer
bar, precastmotor blocks or other approved Reinforcement after being placed in position shall be mainuined in a clean condition
until completely embedded in conet•ctc. Special care shall be exercised to prevent any displacement of reinforcement in eoncrete ready

placed. To protccl reinforccmcnl from corrosion concrete cover. shall be provided as indicated on the drawings. All bars prog-uding fmm

concrete and Io which other bars are to bc spliced and which are likely to be exposed for an indefinite period shall be protectedby u thick

Of cctnmtl. grout,
6. Barserosgingea.eh othert where required, shall be secured by binding wire (Annealed) Of gize not less than I mm. conforming

to i- S, 280, in such a manner that they do not slip over each other (he. lime of fixing and concrctirtg .

7. Ashras possible, offullylength shall bc used, In case this is not possible, overlapping ofbars shall be done as directed by the
Engi.deer in charge. When practicable, over lapping bars shall not touch each othertbut be kept a part of 25 mm or 125 time the

maximum size of the eom•se aggregatc whiche.vc.r is greater, by concrete between them, Where noL feasibh4 overlapping bars shall be
bound with annealed wire, and not less than mm. ¯hickness t'ö'isted tight. "IIIC.' overlaps Shull be staggered for diffcrcnl, bws and
Iccated at points, along thc 9•pan where neither sphere not bending moment is maximum,

Whenever indicated on the drawings or desired by the EnginctT-in- charge bar shall bc jointed by couplings which shall have a

CfOSS secdon sufficient totransmit the full stresses of burg. 'lhe endso( the bars that arejointcd by couplings *hall bc upset for a sulficicnt
length so that effective crossa section at the base of threads is not less than the normat cross- section Di thc bar, *Ihrcads shall bestandarrl
white vonh thru-is, Stecl for ooupting shall conform to IS 226.

Mtheti rermiUedor specified pn the joints ofreinforcemenl bars shall be but welded so ae to transmit Iheirftlli stresses.

o

o
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Welded joi lit* Shal] preferably by locabed at points where stæl not be subject to morg then 75 percent of Ihemaximum pen-nissibJe gtreses

and welds so staggered that any onc section nol. 20 wcldqxl. Only e]cclric arc welding ushg a process
which excludcs air from thc mollle•n rne.tal and conforms {D any oral c„tber special provis!ons ior lhe work will bc acec.T)tccl, Suilablc Incans

shall be provided rorholding Lhe bars securely In position during welding- It must be ensured that no voids are teft•iii welding and when
welding Ls done in 2 or 3 stages; previous surlace shall bc cie*ned properly. Ends of the bars shall be cleaned of all loose scale. rust, grease,
paint and other foreign malter before welding shall IS 814, Wgldcd pie.ccs ot- rt.tiuforccrne.nt shall bc lcstcd, Spwirnen Shal] be
uaken fro-m actual site and their number and frequency of tests shall be as directed by the Engineer in charge.

Reinforcement shalt be measured in lenglh including overlaps, sepkirutcty Ivr diffcrcnl diarnctcrs as used in Lhe work,10-

whcrc welding or coupling is tgstorcd in pluce ortap-joint* such joints shall be rorpaymcntas thc equivalent length of overlap

power requirement- length so measured the weight of reinfoi•cement shall be calculated in tones on the same basis of IS

1732. Imglh *hall include hookg at ends. Wastage and annealed steel wire for binding *hall not be meaxmed and cost of these items shall
be deemed to be included in thé rates for reincorcemenl.

Rate for reioforc.emeot include cost of all steel, Its carting to worksite, cutting, bending, placing, binding and fixing in11.
as ähown on the drawings and as directed by Engineer - in - rt Shal] 4150 include cost of all devices for keeping reinforcemeut in

approved position. cost of jointing as per approved methods and all wastage„ and spacer bars,

12. Payment shall be qtl F,g. lid*is,

Item No. 71 : ,ProvidiiW & Laying Controlled Cement ConcretM : 150 & Curing CQtnpLete (excluding Coat•ofreinforoement)
Relevant orJLCftt 67 shall be followed except that ingradients of concrete *hall bc Clf Y)esign.'

ITEM.72 I*roviding Q.•rnelit Pointing Oli Llltcourged/mt.ltyed Slone/ brick wall maxonery wiLh mortar (1

cement :3 sand) (A) Flush Pointing (B) Ruled Pointing
For a surface wILicI) is LO be subsequently jointed, the joints Shal] be squarely raked ouL to a cleplh Of 15 rut II, while II'C tnorlar is 5Lill

gjeem The raked ioint* shall be well brushed to removed dust and loosc panicles and the surface shall be thoroughly washed with water,

cleaned and welted,

2, Serncnl and sund shall bc mixed in propnrlions specified in thc iwrn, Cc.•rntfi1L sand shall bc propofiioncd by volume after

making due allowance for bulking. required quantity of water shali then be added, and Che rrton.ar rni%€.'d to produce workable
consistency.
3. -memixing Shall be done intimately by hand-mixing. The operation shall be canied oul on a clean watertight platform and cement
and sand shall be fit-sl mixed dry in thc rcquirt.xd rnporlion obtain a uniform colour and Ihen the mortar shall be mixed for af least two

aller addition of walcr, In cau orccmcnt tnortan mat has stiffened because ofcvapuraLion oi wateG the same shall be twte.mpered
by walcr as frcqucnl]y as ncedcd (o restorc Ihe requisite Ojit5isleQC.y bul this letcmpcring shall be permitted only with thirty
mintncs frorn thc lime oi addition o:watcr ut thc lime 01 nixing.

For Wililing, thc Inorlar shall bc filled and Ircssv.(l iJ11U joi1Lls before giving lhc required finish. The pointing *hall chen
be fiui*he.d proper lypc giver. on drawings. morlar prcsscd into thc joints and finished
offlevel thc edge. briekq, it Rhall while *till green beruled along thc: C.cntrc with a round tool ofsuch width as may be specified

by the Engineer-in-rharge. 'I he mctrrar Rh all then ho nff from thr IYlgeg of lines and Ihe surface ofmasona.ry shall also
be.cleaned of atl mortar,
5. Curing shall be started as soon as the mortar used for finishing has hardened sufiicier-t}y not to damaged watered, IL shall
bc kcpl wet ior a period of at least 7 days. During this period il shalt be suitably protected from a-I] damage.
6. Slay,' scaffolding shall bc approved lorntr. work, 'ITEis shall bc independent of the stillcture.

The work orpointing glial] be Incasured in equ arc metres of the surjaec:treated.7.

8. The race for pointing shall include ereetjng the removal of scaffolding all labour, equiprncn( Io complete lhe
pointing, raking out joints, wetting filling with moatart troweling, point and watering,
ITEM-73 Providing and laying 22.50 crus. Chick rubble s!onepilchir* including pæpaling surface, Mng 15 ctng thick

murrum layer over prepared sUr(ace and arranging nubbleson it by hand packingand in level & lined gutfacc
in slope camber including filling the interstices be tween Édjacent stone by spauls df proper size & wcdgcd for
right pachng as direeteil etc eamplele without pointing.

The work *hall consist orcovt:ring LI'.c*lopeg of guide. banks, training works and road embankment with stone or boulders,.overa
layer of murrum Ledrling.

Stoae subject to marked deterioration by water or weothOr will not bc aecepu:d- Htunc shtd?bc sound, hard, durable and fajrly2,
regular in shape and its thickness in any one direction sh,ill not be less than the thickness of pitchingas *Becificdin Ibe item and thickness
orthe stone at my place shall not be less by 15m orthe Ihickness specified. The largest stones procurable shall be. supplied on Thc sizes

orspullb bc minimun 25 mm and shall bc suitable Iofi]l Ihc voids in lhc pitching. Thickness of the pitching shall bc as specifica (-110

pitching item.
(G-C.No. SSR/208D 1B 517/28/c, dated 6th March, 1982)

Belhre laying the. Filching. the. ofbanks Rhac- be IO lhe required *Inpceand profiles put.upbymeans ofline and at

intcna]so!3 EtiCtrcs of ensurc regular straight work and uniform slopc IJtroug1201LC, Dcprcssions shall be filled and thoroughly compacted.

Mun-urn [or bedding shall be laid over Lhe prepared base and suitably curnvac.led1.0 8 thickness 150 mm Quality pfmumtm will be

as per relevant specification*.



5. The stone pitching shall commenec in atrcch belowthetoc oftheslope, Stone shall beplaeed by derrick orby hand to the required
Iragl}t, thickuexs dcplll conforming to Lhe drawings- Stones shall be set nonmal to the slope and placed so that the largest dimensions
perpendicular to the facc of the slope, unless sucb dimensions are greaterthen tbc speci fied thickness of pit4.•h ingr The largest stones shall

be placed in the bottom cnurses and use ag for stlbsaquent. c.ouræ. When full depth of pitch ing can be. formed with a single

stone, Ole stones shall be laid breaking joints and all interstices between adjacent stones shall be filled in witb spalls of 0k' proper sim and
wedged in with hammers to ensure tight packing. Pitching shall bc donc panics of 3.0 M x M with a JO CM Widc and 8 Cm. deeper
%and all around,

6. P,qyrnent shall be made on Square Meter basis of the finished work, directed by the Engincqr-in-cbarge, for the

materials Inay have TO bc, *tacked at, Rite. before layi ng and nothing extra will be paid to theContractor for th is stackin g. Preparation of hasö.
for laying bedding shall be deemed indicated to the work-

Therate shall include the cost of preparing the base, putting to the profiles, providingt laying and compacting the bedding
and $tonc: pitchingof dz:y rubblc as pcr crnbankmcnt slopcs to sppcåficd thickncss, lincs, curvcs, stopcs Icvcls and all labour and materials
as well as tools and plant required of the work

Providing 12 mm thick prcmoulded asphalt fillerjoints as per drawings.rrEM-74
1. Open joints shall be construcbed at the location as directed by the Engineer-ilkharge using a wood *trip met2E plate or other
suitable material which subsequently removed, When removing Ebe material, care shall be exercised to avoid chipping or breaking lhe

comers of the conetete-The edge of the concrete, at the joi nth shall be wen finished. Reinforcement *hatl nol. extend iwross an joint.

preforrncd GILT is to IJC vrovided, thc filler shall bc plau-SLt in corrcclposilionbcforc Q.-unraele iB placed aganist the filler,The2.
filler materinl form parl. of the joint and while concreting thc slab, Carc shall bc taken coprcvcnt thc formcr form being di*placedi Afær
the work is completed, thc exiY)sed face of the joint shall bc cleaned of loose materials sticking it,

3, Thc material used for bitumen impregnated felt. Impregnated felt shall contorni to the requiremcntof
I&L838, and shall be got approved from the. joint shall consist of largc pieces and assembly of small places to make

up thc rcqui1Ed size shall be avoided,

40 Thecxpansion joint shall be measured in running metres. ffickness of will be 20 25 Widlh ofexpansion
joint ShRlI be equal to full depth of the slab.

5. The rate shall include the cost of all Dlaterialx, labouyj cquipments incidental charges rorfixing thc jointä complctc in alt respects
as per the* specifications and as shown on thc drawings.

o

ITEM-7S Providing peral*tor cementconcreteM 150 as per detailed drawing with neceseaty reinforcement
including Iwing, vibra6ng & finishing to line level complete precast cotiRiRtencya

I. Railings shall not be plced unlit the centering or[arseworkforthespanhas been relnsed.and is
to be constructcd bc as shown on thc drawing: The railing shall be carefully erected bue to the line and grade, Posts Ghali be vertical

with a tolerance 001, (o excccd 6 mrn in 3 metrcs.

2. Tbc portion ofl]mcrailing or parapet which iste bc casting if place shall be constructed in accordance with the relevant specification
for reinforced cement concrete, Forms *hall either be of single width boards or shall be lined with suitable materials duly approved by Lb
Engineer-incharge, Form joints in planc surfaces will not be All mouldings, panel* in the finished work *hall be.c.onst.fllctcd
according to the dctails shown on lhe drawings, Al corners in the finished work shall be true, sharp and clean cut and shall be frec from
cracks, $pall or other dcfcct5,

3. Railing shall be measured in running metres,

4. The rate of railing shall include cbecostofall labour, material, and planlrequirtNI, (or doing thc work complete in all respects
in accordance l'ith these specifications, and as shown on the drawing.

Providing 15 mm thick æment in si-uøe coat on brick/Conerete wall for interior pistering up to floor
two level finished even and smÖoth in (i) Cement (I Cement :3 sand) (ii) Cement mortar 1 (I

cement sand) (iii) Cement mortar cement. sand)

1. Fur a surface which to be subsequently plastered the joints shall be squarely racked out to a depth of 15 mm, while the mortar is
still green, The racked joints shall be welt brushed to remove dust and Iocxse parBcles and the surface Shull be iborougöly washed wilh
water, cleaned and vetted.

2. Cement and sand *hall be mixed in proportion as specified in ibe item, Cement and sand Bhall be proportioned by volume after

makipg due allowance (Of bulking, 'Ille required •quanläty 01 water *hall then be added and the mortar mixed to produce workable
consistecy,

3. 'Ille mixing shall be done infrnately by hand ml.xing- 'Ille operation shall be carried out on a clean watcrfigILI palllorm, and ccmcn(
and sand shatl bc: first Itiixcd dry in lhe required proporiion•to obtain a uniform colour and then the mortar shall be mixed thoroughly after

addition of water. In case of cemcnL mortar that has sliffcncd bccausc of evapotution of .water, the same shall be retempered by adding
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water as frequently needal to restore the requisite consistent but this retampering Shan be only within thirtyminutes from
the time ot addition of initial mixing,.

4, Plastering shall be smrted from top and worked down. A] pillog holes shall be properly filled in advance of the as the
scaffolding boing taken down, Wooden screeds 75 mm wide and•of the thickness of the plaster shall be fixed vertically metres to 4
meters apart to act as gauges and guides in applying the plaster.TliU mortar shall be laid on the wall between the.screeds using the plaster

floåt and pxessing the martar to the racked johJts are properly filled,

plaster shall Eben be finished ,offwith a wooden straight edge reaching across the screeds, Æhe straight edge shall bc worked on the
screeds with a gnall upward and sideway motion 50 mm or 75mm ate time. Finally, the surface shall befini*hed off with apta$ter's wooden
float. Metal floats shall not be used,

When recommenaing plastering beyond the work suswtded earlier thc edge of the old plaster shall be scrapped, cleaned and
wetted before piaster is applied to the adjacent arcae. No portion of (hesurface left out initially or be patched by later on.The plaster

shall bc finished to a fruc and plumb surface and to the proper degree of smoothness required by average
thicknc«« of plaster shall not be less than the thickness specified in the item with a tolcrancp Of3 mm thicknces which appear in the surface
and al] portions, which sound halhwwhen Rte round to be otherwise defective, shall be cut outin rectangular shape and re-done
as directed by the

6. Curing shall be started as soon as the mortar used finished has hardened sumcieptlynotto be damaged when watered. It shall
be kept wet for a periad of attest 7 days. During this period, it shall bc suitably protected from all damages..

7. Stage scaffolding shall be provided for the work. shall be independent of the

8. Tie work 01 plastering shall bc measured in sq. metre of the surface treated.

9. The rate of plastering shall include the cast all labour, matcrials tools and plant scaffolding and all incidental •expcnscsas
described herein above.

rlüM-77 Miite :

Etne on wall eurmoe coattoAvean includi*W the
to all dirt, and mortar drops and otherGeot

1. General Lime shall be hydrauic lime ofappmvedquality,

The slaked lime if smred, bekcptin a weather proofand damp roofshedwithimperious and sides io protect it againstrain,
moisture, weatherand extraneous materials mixingwith it, All limc Lhqthasbeen damagedin anyways-shall be t•ciectcdand all ruected
matcräls 8ballbc rcrnovcdfromsiteofwork
2. Workrnmghip; fat Lirnc shall bc slaked at site and Shall bemixed and slit-red with aboutfive liters ofwater and 1 Kg of
unslaked [me tomake a thin cream, shall be allowed to stand fora period of24 h0Uts•and then'shall bc added (o each cubic meoerof
lime cream- Small quantiG-'ofultramarine blue shalla!so be added tn the læt two coat ofwhiir wash N0Tutian tmd the whole solution shall
be stirred thoroughly befme use

whitewash iSto be applied,Odor grease spots shall be removed by suitabledjcmicalsand smooth, Surfre shall rubbedwith wire Ejruél.

A] unsound portion orthe plastcr shall bc lvmovodto full ofplaster in rectangularpaw-hes and plasteredagain anerrakhg
themasonry property.

shallbe from Lop to dovmwards and another fran bottom tn utywardgover first.stoke and sirnilarly one strokefiuntheBaht and another
from the tell over lhe frst stroke before it dries.

Each ant shall bc allowed todry before next coat is applied numberofcoats is specified in item shall beapplied.

Mode ofMeasuremmt& :AD work shall be measured in the dæimal i.e. in sq. meters. Deductionför pipe
openings shall be made fu Ilyboth *idesof openings. latesshall includes thecost ofall materials, kbour, scaffolding prolwtiveetc.
involved in all the operationsdescnbccl%e rate shall be for aunit ofone sq.

ITEM-78 (A) laying C.C. i •.5;10 (I Cement: 5 Coarse : 10 graded 'tone size)

1.0

1

anacuring etc. complete excluding cost of formwork in foundgüm and

Water

Water shall not be salty or brackish and shall be clean. remnablyclear and ftcc from objectionable quintities of slit and traces of oil
and injurious alkalis. salts organic matter and other deleterious material which will either weaken the mortar or concrete or our cause
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efflorescence or attack the steel in RCC contrainer for transport. storagc and handling of water shall bc clean water shall tonform Io the

standards specifications in I.S. 456-1978

1.2 If required by the Engineer-in-chatge it shall* bc tested by comparison with distilled water. Compression shall be and means of

standard ccmcnt tests for soundness, time of getting and strength as specified in I.S- 269-1976, My indication on unsoundness,
change in time of setting by 30 minutgs or mare nf decrease or more than It) percentage of mortar prepared with water sample. when

compared with the results obtained with prepared with distilled wate shall be sufficient cause for rejection of water under

1.3 curing concrete or masonry should not betoo acidic or too alkaline. It shall befree ofelements which significantly

éffccl thc hydration reaction or otherwise interface with the hardening of mortar or concrete during curing or Ihose which produce

objectionable stains or other unsightly deposits on or mortar

1.4 Hard and bitter water shall iot bc used for curing,

1.5 Portable water wili generally be found suitable for curing mortar or concrete-

2.0 SAND

2.1 Sand shall be natural clean well graded, hard strong durablc and gritty particle-s free from immures amounts OJ'dust, clay

kanker modulesi $0ftot• flaky particles shall alkali salts, organicmatter, learn mica or other deleterious substance and shall be goc approved

trom thc Engineer-in-charge. 'Ihe sand shall not contain more than 8 of flit (Ictermined by fit*] test. If necessary the sand-

2.2 Caurso. Smid The fineness modules of coarse sand sand shall not be less than 25 and shall: not exceed 3.0- sieve analysis of

coarse sand shall be as under

4.75mm

2.36 mm
I, 18 mm

300 MC

150MC

100

90 100

70to 100

851070

CO to 50

2.3

, 3.0

3.1

4.0

fine Sand

The fineness module shall not exceed 1.0 the sieve analysis of fine be as under

4.75 mm

2-36 mm

I. 18 mm
MC

MC

150 MC

Cement

100

100

75 to 100

40 to 85

05 to 50

00 to 10

Cement shall be prdinary pOrtIand slab cement as per I.S. 1975 pr po•ltla.r *dag cement as per I.S. 455 1976.

Slone coarse for Nominal Concrete :

Coarse aggregate shall be or machine Stone pf black trap of equivalent. and hand, strong, dense, durable, clean and from *kin
aad coating likely to ptcvent prope adhesion of mortar,

4.1 aggregate *hall be generullybc cubical in unless special stones uflklfl.icularquarries arc Jilktnlioned aggrcgaLcss-Jüdl
be machine enished from thc best blacktrap or cquivnlcnt hard Slonc as apprmcd. Aggregate shall have no deleterious reaction Wilb

cement- size OfIhe coTse aggregate for plain cement concrete and ordiuary reinforced cement. general ly be asper
the table giyen below. Ilowever in case 01 reinforced cement concrete. the Minimum limitmay be rcsttictcd 10 6 mtn less than tbc minimum
lateral distanc.æ be{weenbars or 6 mm. less than the cover whichever is stnatler,



Percent* passing fOa:

aesißlhüoit.

80 nun
63 rntn
41) mm
20 mtn
16 mm

84

IS Sieve
:deÅigååti0Ti

12.5 mm
IOmm
4,75 mm
2.35 mm

for in4e

20iinhi•• mm40>mtn

100

85-100
0-20

mm mtn

0.5 0.20
100

85-100

0.30
0.5

100
85-100

Note : This perceåugemay be vzn-ied some what by the Engineer-in-charge when consdiered necessary containing better density and
st1Tngth of concrtc.

4.3 Thekradingtestshallbetaken in thebeginning and at the changeofsourceofmaterial. fieisnecessuytbakindieatesin I-.S-3S3.
1970 I,S, 4513-1078 have IA be carried IO Lha accop12bi[ity. Aggrcgu(C ghall be Blored and handled in such a

as ta prevent icterjnixing diff. aggregate it the aggregate me. envere.d .with dust, they shall be waghed with walerto make
clean.

2.00 Workmanship : -

2.1 General

2.1.1 Before starting concreting the bed of foundation trenches shill be cleared of all loose materialsJevCI, watered and as
directed-

2 Proportion orMix
2,2.1 proportion of cemenLBäTId and coarse aggregate shall Leone. part. ofcemenL5 parts of sand and IO part* orbricks bals aggregate

*hall be measured by volume-

2, Mixing

2.3. J The c.orct-ete shall be mixed in a mechanical mixer at the sile of hand mixing mHY however be allowed for collar quantity work if
approved by Itoc Engineer-in-chargc whcn h*nd mixing Is permitted by Engineer-in-charge in case ot breakc down of truchineHes and in

inLcrcsl ot work shall bc carried out on walct tight and C.i-arc shall bc lakcn to ensut-c that mixing is continued until the mass
is uniform in colour und consistency. nowcvcriti such ccmcnt exlra caw, Onc mixing in mechanical mixer shall be done
period 1-5 to 2 minutes and thc quantity of water Sha]] be just sufficcint to provide a dense concrete requilt•d workability Ior the

pumnse,

2. d Transporting and Placing the Concrete

2.4.1 The concrete shall be handled from lhe place ofmixing IU the naal position in not than 15 minules by the method as directed
shall bc placed i1110 ilsfinal positiotb, cornpEcted and [iuished wjtJ1in 30 1 rtiuutcs IC15xiug with watcr i,c, before II LC selling commences,

2.4,2 The concrete shall bc laid in layer of 16 CtTIS to ZC cms.

2.5 Compacting

2.5. I The concrete shall be ranuned wiLh heavy iron ramntend and rapidly to gel Che require cornpuc:Lion to illlow all inlet-slices
to be filled vich mortar-

Curing

I Alter final set he concrele shall bc kept conlinously wet if required by ponding ior a period of not less Iban 7 days the date of
plac.omenz,

2.7 Mudl.% Measurements and PaytTTiCTilS

2.7. I The concrete shall be measured (OT its benglh, breadth and deplh limiting dimensions Io those spectfied on plan or as directed-

2.7.2 The rate shall be for a unit of one cubic metre.

78 (B) : Providing & laying C.C. (I cement : 5 coarse sand : IO graded brick batg of 40 to 50 mm. nominal
size) & curing complete excluding cost ofform wort' in foundation and plinth.

'Ille specification Shidl bc as per ilCiJL NOR 7 (D except 13tat coarse shall bc brick bats of 40 mm Io 50 mm nominal sin
instead of graded meta].
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ETEM - 78(O : Providing & laying C.C. {I '*ment : 5 coarse sand : IO graded stone of 40 to 63 mm,
notninal size) including curing etc. complete excluding or work in [he foundation and plinth.

-Ihe spcq:fration shall bc same as per item No, 77 {A)

ITEM. 79 Prov*ding and fixing (100 mm) dint Gel, water spouts 2 '6" long in CM necessary iron grating per design
etc. complctc (IO CM dia pipe)

The galvanized water SPOUts of the size IO dia and thc Galvani7Æ iron grilling shall be of Ihe approved quaEity and type, and *hall bc

got avprovcd from the Engineer.in.charge before actual II$C., "Ille G.I. pipc shall bc Of sufficient length proyecting. C)ut beyond the. can
sufficient discharge. Iron grating Shatt be fixed rigidly into the concrctc, galvanized pipe iron as we]] as gratings shall bc

painted with two coals of anlicormsivc paint,

The measurement *hall be recorded and paid on thc basis of cach NOx Of pipe fixed position,

ITEM-80 Providing and laying weep in abunnents and returns by jointing A.C. pipe of 100 mm. dia including
Iwing in proper grade and joining etc, complete per detailed specification.

Weep holes shall be provided 211 solid plain concmte/reintorcc(l concrete, brick/stone masonry. abutment, wing wall antt return as
shown lhc drclwüng or directed by lhe Engineer to drive moi5ÄÅt•c from thc back filling. Weep holes *hall be provided with ICO rnm dia
AC for slt-octUt-cs in plain/reinforced concrete or brick masonry- case Of Slone masonry, weep holes shait be 80 mm Wide, 150 mm
high or circular with 150mm diameter.Weep holes shall extend through full width of conctTtc/masont•ywith stope orabout t vcrticat:20
horizont}ll towards the draining fume. *Ihe spacing of weep holes shall generally be m in either direction or as shown in thc drawing with
the lowest at about 150 above lhe Iow water level or ground level whichever ig hiRh(T or as directed by the Engineer-

me payment shall be madc per number of weep holes provided in structnre like abuunenl. and returns. wing walls etc.

Gait rate shall be tnciude cost of at: materials, labour and equipment to complete the job.

Providingand 30 cm 22 cm 2 thick yearplate ofmarble stnne set. in cm I including finighirw
and etw•aving letters etc complete.

Providing and fixing 30 22 x 2.5 ems Nc and year plate of marble and ofstandard letteringwith leads or paint including finishing

etc, complete.

Marble plate shall be wb$ie and orapproved quality and sball be 25 mm thick and of Slandard size as directed by thc Engineer-in-charge
01 the work.

ü'ttering *hall be donc by Ll-shape engraving and shall be filled with black paint approved quality. Lettering shall be done as directed
by (he Engineerin•chatl'tt, rnarbie pluc Shull be fixed in neat cement at a place as directed by the Engineer-inchargc„ Cement shall

to rclcvant IS specification.

Measurement shall be pee number of plate fixed.

G:iil includes cost of all material, 'labour for complete work-

ITEM-82 Numbcring the C.D. works with approved paint including all matelials for etc. cnmplete.

Numbering the C,D. works shall be caried out as perrelcvant specification. Oil paint of approved quality and make shall be for
the purpose. Numbering shall be very neat and clean Arrow shall be marked on the Head wall in correct dircctjon of flow of water.
Payrncnl *hall be. made 01) the basis. Unit rat". include the eogt of all materials, labours for painting & lettering as directed by
Enginccr-jn-charge

nv„M-83 Providing & fixingBoundary stone as per t. RACA type design including painting, carving lettering etc, complete.
(i) Fixing in earth / Fixing in C.C. 1

I. Boundury Btonc shall be of the size 20 x 15 75 cms, tructo all the faces,

2. Boundary *tones shall bc neatly finished shall bc chiscl dressed on all the sides and at lop,

3, Boundary Shall bc fixed at the border line oi acquired lcngth so that the land width is property demarcated. Tne width
ween boundary Stones shall be ftxed at a distance of fcc:L (100 fit(,) a part in the direction oflength thc

4, The lettcr 131B. of (Border) as directed by the Engineer-in-charge Shall be carved on the facc of thc boundanr stone & letter Shall be
painled with black Japans

measurement shall be t'N:orrledper NO, orboundary stone fixed in position and paid accordingly.

rlEM.&l Pmvidingand fixingjunction Boat d ufR.C*C. precastasper pmndard degign ofLR-S. C-C-
blockor 1 :4:8with necessary cxcavadon enarnei ledering figures etc., complete.
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enjcgebnardsghot1UibeftxedatadistanceQf120metrefromthecentreIineofthecrossingandtheyshouIdbeiDtAcd0fiIheTeI't
hand side of the road in the directionolthe tramc and facing Lhe tx-affc.

2. 'Ilkboardwillbetocatedin suchawaythattheedgeoftheboudtowardsthecentreoftheroadvållbe atadistanceof4.57me1res
from thccentre ofa Na60nal Highwayand 8.66mctcrsfrom thc ccnåv ofStalc HighwayorMaior District Road.
g. 'Illebotmmoftheboard should belmetreabovetheroad surficeand theboa-dshallbeatrightangletothecentrelineofthemad
r;wing the dilTection of

4. Theboardsballbeofthesizeoftß?
CM- in heightforcmss
5, Thebomxishallbe paintedbytwocoamtheBoardandpostsshaIIbeR.C-C-asshown in åetypedesixn-

6, Thcpost5baUbcåxcdinc»na-ctcandtheproiecGonofthisabovcthcroadlevc1shaDb045cmx45cmandheightof24cms-above
the road level and be finished plast.crft•om 15

7.

8,

9.

IO.

11.

gitÆ of and figures bc R em. for English ancl IO C.M. for devnagri and Cuiarati scripts.

bepainted in black and white reflective strips 23 cm. in height.

Ihe board shall be *linted in white with border 2 CM. wide,

On this board tablets shall bepainted in yellowwith blackand the tablets shall have 5 can. clearcl"nce from thc

Each such tablet Sha]] be 61 cm. in length and 33 C,M. inheight, arrownnesindicatingthe direction ofthe road at thejunctions
bc paintcd in black and shall have a thickness Of. C.M. rorNational Highww and 4 C.M. on a Slate Highway and a -C.M. for

a ÅGor distri<.road,

Atllcllc•rs and figures shall bc painted in black.

13. 'Thewoü shall becaniedoutasperdesignasperthe instrucLionsoftheEngineer-in-charge.memeasuremene,$haIIberecorded
and paid on numbcrbasis forboard fixed tn position.

rtEM.85 Supplying and fixing rouMi kota stone 60 to 80 mm size including fixing in line & tevet etc. complete.
'Ihe stone to be used shall be approved qualiLY kota *tone. It shall bc outdi hard, durabband fairly regular in shape end its thickness oi
the stone at any place shall not be less by 1.5% of the thickness specified.

stone shatt be laid in line and level with camber as dilTcted & set property in sand. The whole work shall be generally car6ed out to

the entire satisfaction 01 Engineer-in-charge Df the work.

Thc ralc shall include lhe of all materials and labour involved in all the operations deu•ribed above. The kota stone flooring shatt be
mcastlttd in square mctre correct to two places of decimal, Length and breadth shall be meastued colTectto be centimeter & thc
finished {R'ee of*kirting or Dado and no deduct50nShall be made for extra paid for any opening in floor of unit of one Sq. ME

Providing & laying Kota stone for kerbing on both sides of stone pavil* fixing kota stonekerbirxz in 0+30
Mtrg.. depth (Kerbing atone of GO 80 MM thick etc.

stone bed approved quality kota stone, Specifications for thematerials & layingas per item No, 83 above. rate shall per unit

ofme Rmt-

stone Bela masonry In C.M. Including curing etm compkte*

The stone shah be finedressed chisel draft one incl. the drafts on all beds and joints,

The stone shall be laid in regular course.Thc height of the course *hall be as approved by thc Executive Enginecr, All the course Shan bc
of same height unless otherwise ordeted but no course will be thicker than any course below iL No done shall be less in breadth than in

height and less in length Lhan thc width.

The stone *hall brt:ak thc, joints in each counc and to caaticd out in cement mortar 1.-6 and thicknes* of the joints shall not be mote than
I (Y mm- he side. and bettx or all stone. khall bc vertical and horizontal respectively and all stones shall be rough, true and square-

•the work Rhatl be measured and for etibic meas of thc work can-icd otit per approved drawing or as directed by the

Engineer-in.charge,
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SCHbDULE FOR TESTING OF MATERIALS
For ensuring quality control and workmanship, Various tests prescribed below for materials shall be taken at

periodical intervals as *Gpulated below.

materials shall be got tested at Government recognised Laboratory, (R & B) or field LaboraLory of GERI
( R & B) for which 1% of the estimated amount put to Tender shall be recovered from the contractor from the
Ru A. bills and final bills at the testing charge* shall be paid to the GERI by the Government. Ilowever if the
Charges increase over 1% no exceeg recovery shall be made from the contractor as per •resolution of B & C

Department dated 10th May, 1985 Vide *INC/1085 (4) s.

1

2

3

5

25 to 90 EL B.Meta1

40 to H- B. Mcul
40t05tM.CMeca1

Tmk

mix

Grade

- Whys hdex

-

•

'Vahe

Silt Content

4 ±åening

biDdLT

bi'dff.

of bindcr in
aggvgatc•s thedrya- Md
al ofbiqg and mding

contmt 45 IMI)

2172)

- alxrvi%n

-c

(ito IOOCmt-1Test

15m CmtA5Test
15m -

test pcrmdc
One

IEOIO

11

21. to 5)

tankar
As [A 12tX

As per IS, In
1204

Ineguhr i)

teas

Tet
1

2

3

4

1

O

OOne Test on indiY.Jual
contitüentg and mixed aggrc
gates from the dryer each

100 tonnes 01 mix subject to

minimum of Two tests per plaiit
day.

One Tcst for each IOU tons of
subjects LO tnini, Two per day

Regular control through checks on

Bricks
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• Comm•esüe

- Tensile*rengh
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' which'
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test*

5 teg
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7
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16 30

31 try 50
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No. of test
110-

-2 no.

Tor each additiond or
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numlx•r QuaEly (F G.R i C.inxlar-i IT.

-JheeMü--cmr Rhall have to IU all Ituaiak dE eme be tkiuete:d fmlll their fnc Lhe

'Ibe in ond teadt to Ze. .'t
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SIGNATURE OF CONTRACTOR EXECUTIVE


