SECTION-5
TECHNICALSPECIFICATION



GENERALTECHNICAL
SPECIFICATIONS

{ FORROAD/BRIDGEWOK}S

NameofWork: ResurfacingBagvadarVachhodaKhistriRoad,Ch.0/0to
6/200Ta.Dist.Porbandar(MMGSYNORMAL~2025-26)




ResurfacingBagvadarVachhodaKhistriRoad,Ch.0/0to6/200Ta.Dist.Porbandar (MMGSY
NORMAL ~ 2025-26)

SPECIFICATION INDEX
Sr No. of the Specifi -
Aplicableinthe pecihi - Page
cation Descriptionofltem
B.0.Q.ofthe No.
Referanace
tender
Clearing and grubbing of road land
incl.uprooting rank vegetation, grass, bushes,
MORD/ shurbs, saplings and trees girth upto 300mm
1 MORTH | removal of stumps oftrees cut earlier and 88
disposal of unserviceable materials© By
mechanical means in area ofLight jungle.
Earthwork for embankment including
MORD/ breaking clods, dressing with all lead and lift
2 MORTH (excluding watering and consolidation) (C) 90
From Borrow area within 3 km lead
Scarifying graveled macadam or Bitumen
MORD/ macadam surface 6cm to 10cm depth
3 MORTH including stacking useful materials on road 93
side and disposing off remaining stuff.
4 MORD/ ProvidingandlayingcompactedW.B.M.75mm
MORTH thick (Grade -II) of Machine crushed BT metal
of sizeof 40-63 mm with 16%stonescreening
13.20 mm size binding materials at 93
0.08Cum/10Sgm including spreading,
wateringandconsolidationbyvibratoryroller
etc. complete.
Rolling and Watering of earthwork in layers
MORD/ withvibratoryroller80to100KNstaticweight
5 MORTH | including filling in depression which occur 9
during the process as directed.




MORD/
MORTH

Providing, laying And rolling 50 mm thick
compacted Bitumeneous Macadam (B.M.) in
onelayerwithB.T.aggregatesasspecifiedand
usingRS-1Emulsionfortackcoatattherateof
4.00Kg10sqm.onB.T.Surface(AsperIRC-16)
and using bitumen for mixing with aggregate
at the rate of 3.40 % i.e. 34.00 kg MT of total
mix,includingheatingandmixinginDrummix
plantandspreadingthesamebyPaverfinisher
and consolidation with Vibratory roller
including necessary including cost of Hire
charges, firewood, fl, Lubricants, labour
charges, etc. by usingDrum mix plant,
machineries and equipment, tools etc.
complete in accordance with the requirement
of specification.

101

MORD/
MORTH

Providingandlayingandrolingof20mmthick
compacted mix seal surface with B.T.and
aggregateasspecifiedusingitumenformixing
with aggregate at the rate of 5.10% i.e.
51.00kg/ M.T. of total mix, including heating
and mixing in drum mix plant and spreading
the same by paver finisher and con solidation
with vibratory roller including necessary
frewood, ofl, lubricants, labour charges, using
drum mixp lant, machineries and equipment,
tools etcincluding fushing of sand 0.30
cum/10sgm. etc complete in accordance with
the requirement of specification.

110

MORD/
MORTH

Excavation for foundation upto 1.5 mdepth
including sorting out and stacking of useful
materials and disposing of the excavated stuff
upto alllead.Dense or hard soil.

111

MORD/
MORTH

Providing and casting in situ ordinary cement
concrete M-150 mix and providing necessary
pin headers including shuttering, scafilding,
layingvibrating,curingandfinishingcomplete
Without V-Grooves (A) Height 0.0 M to 5.0 M

113

10

MORD/
MORTH

Providing and filling in foundation with
ordinary cement concrete M-100 mix and
providing necessary vertical pin headers incl.
Formwork, vibrating, ramming and curing
complete.

113




Providing and laying weep hole in Abutment

MORD/ andreturnsbyusingA.Cof100mm.Including ”
11 MORTH | laying in proper grade and jointing the 7
complete as per detailed specifications.
ProvidingandlayinginPositionFE500DTMT
bar reinforcement including cutting, bending,
12 MORD/ hooking and tying complete as per detailed 118
MORTH drawings for the following (A) Piers (B)
Abutments (C) R.C.C. Returns
Filling available excavated earth (excluding
rock ) in trenches plinth sides of foundation
13 MORD/ | etc. in layers not exceeding 20cm in depth | 19
MORTH consolidating each deposited layer by
ramming and watering.
Providingand fixingHectometerofpecast C.C.
1:2:4including necessaryreinforcementasper
14 MORD/ | L.R.C.typedesignincludingpaintinglettering and 120
MORTH etc. complete. (II) Fixing in C.C. 1:5:10
Providing and fixing guard stone as per IRC
15 MORD/ type design including white washing etc 120
MORTH complete (i) Fixing in C.C. 1:5:10
ProvidingandfixingordinaryKilometerstone
ofpre-castC.C. 1:2:4 including necessary
16 MORD/ reinforcementasperl.R.C.typedesigninC..C. 121
MORTH 1:4:8 including painting lettering etc.
complete.
Providing and fixing indicator stone of
MORD/ approvedstoneasperl.R.C.typedesigninC.C.
17 MORTH 1:4:8 including white  washing etc. 121
complete.(ii) Fixing in C.C. 1:5:10
Supplying and fixing road sign board of M.S.
plateandanglelRincludingpainting, lettering
MORD/ etc complete inclulding fixing in CC 1:4:8 with
18 MORTH | necessary excavation etc. complete as per IRC 121

Type design (II) Reflective Type.




19

MORD/
MORTH

Citizen information Boards. Providing and
fixing of Typical information board as per
instruction Two ACP sheets of 3mm thick of
900mm x 750mm size fixed at top & bottom
dulyrivettedwithMSanglesof25x25x5mm
thickMSangleshallbeweldedbytwovertical

M.S. angleof 5mm thick to 75mm x 75mm pf
12SWG square tubes posts duly embeded in
cementconcreteM-15gradeblocksof600mm  x
600mm x 750mm below ground level. The
letters and figures of any shade reflectorised
with High Intensity Prismatic Grade Retro
Reflective Sheeting of TYPE-4 as per ASTM D-
4956 and latest MORD specification; All
sectionsofframedpostsandsheettubewillbe
painted with primer and two coats of epoxy
paints as per drawing Clause 1701 annexture
1700.1(10.16) (A) Class-B High intensity
Grade Retro Reflective Sheeting.

123

20

MORD/
MORTH

Village Name / Bump Ahead Sign:Providing
and fixing sign board made out of 2 mm
Aluminium sheet: Size 90 x 60 Cms rectangle
as per design of IRC 67-1977. Pretreated with
phospheting process and Acid etching: coated
withonecoatofepoxyprimerandtwocoatsof
best quality Epoxy paint: Reflectorised with
Retro Reflective sheeting as per latest MOST
specification: 3.1 M Long (2 Nos) Stand Post
and frame fabricated from suitable size iron
angle of 50 x 50 x 5 mm painted with best
quality epoxy coatings in black and white
bends the details of symbol on inscription /
numerals for each board shall be as per the
instruction of Engineer In Charge the fixing at
siteshallbein1:2:4CCblockofsize45x45x

60 Cms for each legs including excavation,
curing etc. complete under the supervision of
Engineer In Charge (A) Engineer Grade

130
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MORD/
MORTH

Chevronsign-Providingandfixingsignboards
made out of 1.5mm aluminium sheet / 3mm
ACP (Aluminum composite Panel); size
60x50cm rectangular as per design of IRC-67-
2012. Pre treated with phospheting process &
acid etching; coated with one coat of epoxy
primer and two coats of best quality epoxy
paint; reflectorised with High Intensity
Prismatic Grade retro refiectivesheeting of
Type-4 as per ASTM D-4956 and latest
M.0.S.T.Specifications;3.3mtrlongstand  post
of Iron Angle 75 x 75 x 6mm / 65NB Circular
MSPipeasrequiredandframefabricatedfrom
suitablesizeironangleof35x35x3mm;painted
with bestquality epoxy coatings in black and
white bends, the details of symbol or
inscription / numerals for each board shall be
as per the instruction of engineer in charge.
The fixing at site shall be in 1:2:4 CC blockof
size 45 x 45 x 60 Cms. for each leg including
excavation, curing etc.complete under the
supervision of engineer in charge. A warranty
for 7 years for the Retro reflective sheeting
from original manufacturer & a certified copy
of 3 year outdoor exposure test report from
thirdpartytestlabfortheproductofferedshall be
submitted by contractor. (A) Class-B Type-4
Retro Reflective sheeting

135

Deputy Executive Engineer

Panchayat R&B Sub Division

Porbandar

Executive Engineer
PanchayatR&BDivision
Porbandar




GENERALTECHNICALSPECIFICATIONS
1.0 General:

All Measurements shall be made in metric system. Different items of work shall be measured in accordance
with theprocedures set forthin relevant sections read in conjunction with General Conditions ofcontract. Thesame
shall not however apply in the case of lump-sum items. All measurements and computations ; unless other wise
indicated, shall be carried nearest to be following limits :

(1) Lengthandbreadth. .. .........cccoooviiiiiiiiiie e 10mm

(i1) Height,depthor thicknessof earthwork,

Sub-base,bases surfacing,and structuralmembers...5Smm

(11)  @TCAS...ueeeerrieerieireeeieeerteeesteeetreeetbeeeeeessaeeesaaeessaeesnseasaseeans 0.01 Sq.Metre.

(111)CUDIC CONEENLS. .. c.eeeeiieeeiie ettt e e eeeees 0.01Cubic Metre.

In recording dimensions of work the sequence of length, width and height or depth or thickness shall be
followed.
2.0.Measurement ofleadforMaterials :

Where lead is specified in the contract for construction materials, the same shall be measured as described
hereunder.

Lead shall be measured over the shortest practicable route and not the one actually taken and the decision of
the Engineer-in-charge in this regards shall be taken as final. Distance up to and including 100 metres shall be
measured in units of 50 metres, exceeding 100 metes but exceeding 1 Km. in units of 100 metres, and exceeding 1
Km. in units of 500 metres. The half and greater than half of the units shall be reckoned as one and less than half of
the units ignored. In this regard, the source of the materials shall be divided into suitable blocks and for each block
the distance from the centre of the block to the centre of placing pertaining to that block shall be taken as the lead
distance.
3.0SurfaceRegularityof sub gradeand Pavementcourses :

The surface regularity of completed sub-base courses and wearing surface in the longitudinal and transverse
direction shall be within the tolerances indicated in Table below. The longitudinal profile shall be checked with a 3
metre long straight edge, at the middle of each traffic lane along a line parallel to the centre line of the road. The
transverse profile shall be checked with a set for three camber boards at intervals of 10 metres.

PERMITTEDTOLERANCESOFSUBREGULARITYFORPAVEMENT COURSE.

Sr. Typeof construction LongitudinalProfilewith3metrestraight Cross Profile
edge.
Maximum | Maximumnumberofundulation Maximum
permissible | permitted in any 300 m. length permissible
undulation exceeding in variationfrom
in mm 18 12 10 specified
6 profilecamber
themplatemm
1 2 3 4 5 6 7 8
1 | Earthsubgrade 36 30 - - - 15
2 | Granular/limeCement 23 - 30 - - 12
stabilized sub base.
3 | WaterBoundMacadam 18 - - 30 - 8
withnominalsizemetal
(20-50)mm
4 | SemiDensecarpet@@ 15 - - - 20 6

Notes:



1. These are for machine laid surfaces. If laid manually, due to unavoidable reason, tolerance up to 50 percent
above these values in the columns may be permitted. However, this relaxation does not apply to the values of
maximum undulation for longitudinal and cross profiles mentioned in columns 3 and 8 in the table.

2. Surface evenness requirements in respect of both the longitudinal and profiles should be simultaneously
satisfied.
3. Rectification: Wherethesurfaceirregularityofsubgradeandthevariouspavementcoursesfalloutsidethe

specifiedtolerances,thecontractorshallbeliabletorectifytheseinthemannerdescribedbelowandtothesatisfaction of the
Engineer- in-Charge at this own cost.

1)) Sub grade; Where the surface in high, it shall be trimmed and suitably compacted. Where the same
inlow,thedeficiencyshallbecorrectedbyaddingfreesmaterial. Thedegreeofcompactionandthetypeofmaterial to be used
shall confirm to the specified requirements.

(i1) Granular/Sub Base: Same as at (i0 above except that the degree of compaction and the type of
material to be used shall conform to the specified requirements.

(iii))  Lime/Cementstabilizedsoilsub-Base:Forlime/cementtreatedmaterialswherethesurfaceishigh, the
same shall be suitably trimmed while taking care that the material below is not disturbed due to this operation.
However where the surface is low, the same shall be corrected as described here in below.

For cement treated material, when the time elapsed between detection of irregularity and the time of mixing
of the material, is less than 2 hours, the surface shall be scarified to a depth of 50mm, supplemented with freshly
mixed material as necessary and recomposed to the relevant specification. When this time is more than 2 hour, the
fulldepthofthelayershallberemovedfromthepavementandreplacedwithfreshmaterial,tospecification.Ineither case, the
area treated shall not be less than 5 metres wide. This also applies to lime treated material except that the time
criterion shall be 3 hours instead of 2 hours.

(iv)  Water Bound Macadam Base. : Where the surface is high or low, that top 75mm shall be scarified,
reshapedwithaddedmaterialasnecessaryandrecompacted. TheareatreatedataplaceshallnotbelessthanSmetres long and
2 metres wide.

v) BituminousConstruction: Forbituminousconstructionotherthanwearingcourse,wherethesurface is
low, the deficiency shall be corrected by adding fresh material and re compaction to specifications, Where this
surface is high, the full depth of the layer shall be removed and replaced with fresh material and compacted to
specifications. Forwearingcourse, wherethesurfaceishighorlow,thefulldepthofthelayershall beremovedand replaced
with fresh material and compacted to specifications in all cases where the removal and replacement of a bituminous
layer is involved, the area treated shall not be less than 5 metre long and not less than 1 lane wide.

4.0  QualityControlTest duringConstruction. :

The materials supplied and the works carried out by the Contractor shall conform to the enclosed relevant
specifications.Forensuringtherequisitequalityofconstruction,thematerialsandworksshallbesubjectedtoquality control
test as described hereinafter, by the Engineer-in-charge. The testing frequencies set forth are the desirable minimum
and the Engineer-in-charge shall 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 appropriated specification. Test procedures for the
variousqualitycontroltestsareindicatedintherespectivesectionsofthespecificationorforcertaintestswithinthis ~ section.
Where no specific testing procedure in mentioned, the test shall be carried out as per prevalent accepted engineering
practice to the directions of the Engineer-in-charge.

5.0 TestsofEarthworkfoeEmbankmentConstruction:
5.1 Borrow Materials:
(a) Sandcontent(IS:2720Part IV)
Twotestper8000 Cubicmetresof soil.

(b) PlasticityTest(IS:2720Part-V)

Eachtypeto betested. Twotestsper 8000CubicMetresof soil.

() Densitytest(1S:2720part-VII)

Eachsoiltypetobe tested. Two testper 8000CubicMetresof Soil.

(d) Moisture Content Test (IS: 2720 Part-II)

Onetestforevery250CubicMetresofsoil.



5.2 CompactionControl :

Control shall be exercised by taking at least one measurement of density for each 1000 square metres of
compacted area, or closer as required to yield the maximum number of test results for evaluating day’s work on
statistical basis. The determination of density shall be accordance with IS: 2720 (Part XXVIII). Test locations shall
be chosen only through random sampling techniques. Control shall be not being based on the result of any one test
butonthemeanvalueofsetof5-10densitydeterminations. Thenumberoftestsinonesetofmeasurementsshallbe
Saslongasitisfeltthatsufficientcontroloverborrowmaterialandthemethodofcompactionisbeingexercised.If
considerable variations are observed between individual density results, the minimum number of tests in one set of
measurement shall be increase to 10. The acceptance of work shall be subject to the condition that the mean dry
density equals or exceeds the specified density and the standard deviation for any set of result is below 0.08 gm/cc.
Howeverforearthworkinshouldersandintop500mmportionoftheembankmentbelowthesubgrade,atleastone density
measurement shall be taken for every 500 square metres of the compacted area provided further that the
numberofthetestineachsetofmeasurementshallbeatleast10.Inotherrespects,thecontrolshallbesimilartothat ~ described
earlier.

6. FollowingmaterialsshallconformtothelndianStandardsshownagainstthem;
(1) Cement IS:269
2) Sandformasonry IS: 2116
3) Sandforconcrete IS:383
4) Course aggregate. IS:383
Q) Mild Steel. 1S:432
(6) Highyieldstrengthdeformed bars
(a)Hot Rolled. IS: 1139
(b)Cold Twisted. IS: 1786
7. Barrelthickness ofpipesofdifferentclassshallbe under:
Sir No | InternalDiametreof pipesin MM Barrelthickness(inmm)
NP1 NP2 NP4
1 80 25 25 -
2 100 25 25 -
3 150 25 25 -
4 250 25 25 -
5 300 30 30 -
6 350 32 32 75
7 400 32 32 75
8 450 35 35 75
9 500 - 35 75
10 600 - 40 80
11 700 - 40 80
12 800 - 45 90
13 900 - 50 100
14 1000 - 55 100
15 1100 - 60 115
16 1200 - 65 115




SpecialconditionsforBituminoussurfaceworkwith useofDrum mixplant,paverfinisher.

1. The hot mix plant and accessories to be used for the work shall be inconformity with the specification
prescribed vide Govt of India. Ministry of Transport Circular No. RQ/RMP/ 1613784 Dt. 1-1-87 The plant shall be
equipped with all units and accessories as per latest IS 3066 / 1965, as amended from time to time. The contractor
willhavetomodifytheirplantssuitablywithinaperiodofsixmonthsformthedateofissueoflatestl.S.Specification of codes.

2. The work of laying aggregate mixed with bitumen shall start on site of work only after 8.00 hours in the
morning and continue up to 17.00 hours in winter season and up to 18.30 hours in summer No work shall be done
exceptduringtheperiodmentionedaboveandalsoonSundaysandNationalholidaysviz.26thJanuary,15thaugust & 2nd
October.

3. Quantity of bituminous aggregate mix to be laid shall be restricted to 250 tones per day for 30/40 capacity
plant and may be more or less depending upon the rated capacity of the plant.

4. The work of laying asphalt mix shall start latest within 60 days from the date of issue for work order except
when work is closed for few days due to breakdown of machinery and during such period the contractor has not
shiftedpaverplanttoanyotherpaverworknotcarriedoutbythesameplantandwillbecompletedaspertimelimit. Reasons for
delay in starting of work after 60 days shall result into sufficient cause for laying compensation for disproportionate
progress. However , the period from 15 th June to 15th October monsoon shall not be counted for the purpose of
diprortionate progress and consequent cause for leevy of compensation. The contractors shall
commencetheworkoflayingpaymentonthebeforethelastdateoftheperiod. Thecontractors shall commencethe
workoflayingpavementonorbeforethelastdateoftheperiodmentionedabovefallingwhichheshallpayforevery day that he
shall delay the commencement of the work as above in accordance with clause 2 of the contract.

5. ThecontractorshallinvariablegetthejobmixformulaforthemixapprovedbytheEngineerinchargebefore — starting
the work.
6. These special conditions shall be applicable to the specifications of all the items included in this contractor

where work is to be carried out with Hot mix plant and paver finisher.

SCHEDULEOFWORKTOBEEXECUTEDSHALLBEAS UNDER

Time Limit:

SirNo Period Descriptionofitemsto beexecuted

L. Month. ...... Month 1.CollectionofMaterialson site

2 Frommonth 2to 4 month 2.ErectionofPlantmachineryasrequired

3 FromMonth.....to ......... month 3.Laying of asphalting work carpet & seal coat &

flushingofsandoversurface,sidewithfillingwith
earth as required and directed.



ANNEXURE-1
TECHNICALREQUIREMENTSOFHOTMIXPLANT

Compositionofplant: Thehotmixplantshallconfirmgenerallyto IS SpecificationNo. IS3066/ 1965as amended from time to
time and shall be equipped with the following arrangements :

1. ColdAggregateFeeder:The cold aggregate feeder shall have minimum three independent bins or
compartment,eachprovidedwithaccuratemechanicalpredeterminedratetothecoldelevatorortosomeintermediate
conveyor or directly into the dryer. The feeder shall provide for the adjustment of total and proportional feed and
shall be capable of being locked in any setting.

2. Dryer : The dryer shall be capable of continuously agitating the aggregates while heating to the desired
temperature. Atthedischargeendofthedryeroranyothersuitablelocation,meansshallbeprovidedforascertaining the
temperature of the heated aggregate.

3. ScreeningUnitandGradationControl: Thedriedaggregateshallbescreenedintonotlessthanthreesize.
Theplantshallinclude meansforaccuratelyproportioningeachbinsizeofaggregateeitherbyweightorvolumetric
measurement. When the gradation control is by volume, the unit shall include a feeder mounted under the
compartment bins. Each bin shall have an accurately controlled, individual gate to form an orifice for proportioning
thematerialdrawnfromeachrespectivebincompartment. Theorificeshallhavemechanicaladjustmentandprovided with a
lock indicators shall be provided on each gate to show the opening in centimetres.

4. MixerUnit: Theplant shall includeamixerofan approved twin shaftpug milltypecapableofproducing a
uniform mix. If not enclosed, the mixer box shall be equipped with a dust hood to prevent loss of fines.

S. MineralfillersupplyUnit: Thereshallbeaindependentarrangementtofeedmineralfillerdirectlyintothe
pugmill. Thehoppertobinformineralfillershallprovidefortheadjustmenttoproportionthefeedwiththeaggregate and
bitumen feed and shall be capable of being locked in any setting.

6. Bitumen Heating:A heating system for bitumen always with effective and positive control of temperature
shallbeprovided,tomaintainpropertemperatureandforallowingcontinuouscirculationbetweenstoragetanksand
proportioning units during the entire opening period. Suitable arrangements shall be provided for recording the
temperature at the tank and in the circulation system.

7. Synchronization: For synchronization of Aggregate. Bitumen and filler feeds satisfactory means shall be
providedtoaffordpositiveinter-lockingcontrolbetweentheflowofaggregatesfromthebinsorcompartment,flow of
bitumen from the tank and flow the tank and flow of mineral filer.



VISCOSITYGRADEBITUMEN

BriefBack Ground :

Bitumen is a thermoplastic material and its stiffness is dependent on temperature. The temperature versus stiffness
relationship of Bitumen is dependent on source of Crude and method of refining. Bureau of Indian Standards (BIS)
first time introduced paving grade Bitumen specifications 1S:79-1950 in the year 1950 based on penetration. Based
on this classification, the Bitumen were classified into five grades : S35, S435, S65, S90 & S-200.
BISfirstrevisedthelS:73-1950specificationsintheyear1962basedonpenetration.InlS:73-1961specifications only eight
parametres were considered for specifications.

BIS revised IS : 73-1961 specification in year 1992 for waxy and non waxy crude based on penetration. In this
revision,BISintroducedfouradditionalqualificationtestslikepenetrationratio,paraffinwaxcontent,viscosityat60
&135DegreeCandretainedpenetrationafterthinfilmoventest.Incaseofnon-waxycrudeonadditionalgradeS55 (50/60
penetration) was also introduced. However, in case of non-waxy crude only four grades A35, A55, A65 & A90
were specified.
ToimprovethequalityoftheBitumen,BISrevisedIS:73-1992specificationsbasedonViscositygrading(Viscosity at 60
Degree C)in july'2006. Asper this specifications there are fourgrades VG-10, VG-20, VG-30 & VG-40. Few
qualificationtestslikespecificgravity,watercontent,ductility,lossonheating&Farassbreakingpointwereremoved  from
IS:73-1992specificationsasthesetestsdo nothaveany relationship either withthequalityorperformanceof the Bitumen.
IntroductionofViscosityGradeBitumen:

India has embarked upon massive and unprecedented road construction & improvement programme involving huge
investments It has also to maintain a vast road network of over 33 lakh KM. The durability of the road surfaces
depends largely on the type and quality of Bitumen used and quality control exercised in the production,
transportation, mixing, laying and compaction.

Traditionally, we have been using Penetration Grade Bitumen in Bituminous mixes. The Bituminous surfacing was
showing rutting at higher temperatures, cracking at lower temperatures and raveling due to fatigue. The life of
Bituminous surfacing on National Highways varied from 3-4 years requiring frequent repairs and renewals. To
achievedurablepavements,useofModifiedBitumenwasintroducedin latenineties. ThecostofModifiedBitumen is about
30 to 40 per cent higher than the cost of Bitumen as well as the construction of pavement with Modified Bitumen
requires higher level ofcare& quality control duringtheentireprocess right from production ofModified
Bitumentolayingandcompaction.Thelatestinstructionis "ViscosityGradePavingBitumen" whichisdesigned
totakecareoflowesttemperature(responsibleforcracking)andmaximumtemperature(responsibleforrutting). The
BIShasissuedIS73specificationforthistypeofBitumeninjuly2006.InviewoftheimportanceofBitumeninroad
constructionandmaintenance,itisnecessarythatappropriategradeofBitumenmost suitedforourenvironmentare used and
adequate quality control is exercised at each stage.

ViscosityGradingofBitumen :

PavinggradeBitumen’sarecategorizedaccordingto Viscosity(degreeoffluidity)grading. Thehigherthegrade,the  stiffer
the Bitumen. In Viscosity Grade, Viscosity tests are conducted at 60 degree C and 135 degree C, which represent
thetemperature ofroad surfaceduringsummer(hotclimate, similarto northernparts of India)and mixing temperature
respectively. The Penetration at 25 degree C, which annual average pavement temperature, is also retained.
VG-10BITUMEN:
VG-10iswidelyusedinsprayingapplicationssuchassurfacedressingandpavinginverycoldclimateinlieuofold 80/100
Penetration grade. It is also used to manufacture Bitumen Emulsion and Modified Bitumen products.
VG-20BITUMEN:

VG-20isused forpavingin coldclimate&highattituderegions,foreg.Northern regions.

VG-30BITUMEN:

VG-30 is primarily used to construct extra heavy duty Bitumen pavements that need to endure substantial traffic
loads. It can be used in lieu of 60/70 Penetration grade.

VG-40BITUMEN:




VG-40 is used in highly stressed areas such as intersections, near toll booths and truck parking lots in lieu of old

30/40Penetrationgrade.DuetoitshigherViscosity,stifferBitumenmixescanbeproducedtoimproveresistanceto

and other problems associated with higher temperature and heavy traffic loads.
TABLE: VISCOSITYGRADE (VG)BITUMEN SPECIFICATIONAS PERIS 73:2006

Characteristics VG-10 VG-20 VG-30 VG-40
AbsoluteViscosity,60degreeC,poises, min 800 1600 2400 3200
Kinematics, Viscosity,135degreeC,CST,min 250 300 350 400
Flash,point,C, min 220 220 220 220
Solubilityin trichloroethylene,%,min 99.0 99.0 99.0 99.0
Penetrationat25degree C 80-100 60-80 50-70 40-60
Softeningpoint,C, min 40 45 47 50
Testsonresiduefrom thin film overtest/RTFOT :

I. Viscosityratioat60degreeC,max 4.0 4.0 4.0 4.0
II.Ductilityat25degreeC,cm,min,afterthin film 75 50 40 25
over test

having

FREQUENTLYASKED QUESTIONS

1. WhatisthedifferencebetweenPenetration& ViscosityGrade?
Penetration Grade classifications based on the Penetration value (degree of hardness) (Test conditions : 25
degreeC,100gm,5sec)whileVGsystemisbasedonabsoluteViscosity(degreeofFlowResistance)ofthe
BitumensamplesmeasuredinPoise(Testconditions:@60degreeC,300mmHgvacuum).Italsoincludes
Kinematics Viscosity measured in cst @ 135 degree C.

2. Benefits/advantagesofV GBitumenoverPenetrationGrade—explain.

¢
14

¢

VGsystem isbased on fundamentalengineeringparametre( not empirical)
Viscosityismeasuredat60degreeCand135degreeC,whichtakescareofbothlowandhightemperature
susceptibilityofthebinder,whichisnotpossiblewithPenetrationvalue@?25degreeC.Hence,pavement
engineers, contractors / consultants can have better understanding about the binder's performance in the
field.

Any two same Viscosity Grade Bitumen would give similar rutting performance in hot summer unlike
Penetration Grade.

GratereaseothandlingtocustomersasViscosity Valueattwodifferenttemperatures(@60degreeCand @ 135
degree C) is available, which would enable users to measure accurate mixing and compaction
temperatures.
MinimumspecifiedKinematicsViscosityvalue@135degreeChelpstominimizethepotentialoftender
during construction.
ViscosityGradedBitumen’saresuitableforawiderangeoftemperature;25degreeCforraveling/fatigue
cracking, 60 degree C for rutting and 135 degree C for construction (mixing and compaction).

IS 73-2006 has only 7 tests to evaluate a sample compared to 14 tests in Penetration Grade system. This
reduces time and cost of testing without sacrificing its quality.

mixes

3. Whatarethe limitationsof PenetrationGrade ?

¢

This gradation is based on an empirical test and not a fundamental test; it doesn't provide any relevance
with field performance of the sample.

¢ TwosampleshavingsamePenetrationvaluemayshowdifferentbehavior athighandlowtemperatures.

¢ NoBitumenViscosityisavailablenearBitumenmixingandcompactiontemperaturesfortheguidanceof end
users.

¢ Penetration grading doesn't control the temperature susceptibility of Bitumen. Highly thermal susceptible

Bitumen’s are not desirable because they are soft at high service temperatureand very stiff at low service
temperature.



10.

11.

12.

¢ [tcannotbeused effectivelyforPolymermodifiedBitumen.
Is VG Bitumen is the demand / requirement of users or the statutory bodies ? Why there is a need to
shift from Penetration to Viscosity Grade Paving Bitumen ?
Penetration test was developed in an era of significantly lower pavement loading. In the past, truck weights
werelessthan30tonswithtyrepressureat75PSI. Todaytruckweightsyieldsa40%increaseinthestresses applied to
the pavement and is further aggravated by heavy traffic and change in weather conditions. Therefore, to
cope up with the change in conditions, there is a need to shift from Penetration to Viscosity Grade Paving
Bitumen. Both user agencies and statutory bodies are enforcing suppliers to supply VG Bitumen.
PavementmadeofVGBitumenhaslongerdurabilitythanPenetrationGradeBitumenandwhy?
ThepavementmadefromVGBitumenwillhavebetterperformance,becauseViscosityvaluemeasuredat60
degreeCcorrelatedwellwithruttingbehaviorandViscosityvalueat135degreeCgivessufficientideaabout the
mixing and compaction temperature and as a result pavement life is improved.
Can we use VG 30 Bitumen in high temperaturezones where the critical highway temperatureis > 60
degree C ?
Yes,VG30canbeusedinhightemperaturezonesasithasgoodthermal susceptibility.
WhythereisadelayinintroducingViscosityGradeBitumeninIndiadespitedeclaringthespecbyBIS in 2006.
¢ For decades, Indian customers have been using Penetration Grade Bitumen, customers are yet to be
educatedfullyaboutthenewspecificationanditsbenefits.InIndia,Bitumenmarketisdrivenbycustomers to a
large extent like any other market.
¢ Additionally, there are other typical issues like user agencies demand for Penetration Grade Bitumen to
complete the existing contracts, simultaneous, production of two grades at refineries and associated
technical, logistical, administrative issues, etc.
Inviewofabove,thereisadelay inintroducingViscosityGradeBitumen inthe market.
IsVGBitumentheultimatesolutionforpavementfailures?
VGBitumenisnottheultimatesolution;itisaninitialsteptounderstandthebinderperformanceinthefield. Inline
with international trend (AASHTO M320-05 specification-Super pave performance grading is being
followed by USA, Europe etc.), we need to move towards performance grading system to understand the
pavement failure due to binders. It is obvious that pavement design also needs due consideration.
Whyminimum limit toabsoluteViscosity @60Deg Cprescribed ?Isit oktokeep Min limit ?
The Temperature of 60 degree C is the near maximum Bituminous pavement temperature on a hot summer
day, when rutting is likely to occur. It is useful to determine the stiffness (in terms of absolute Viscosity) of
Bitumenat 60 degreeC so that we can specifyits minimum stiffness to ensureadequate resistanceto rutting
during hot summer. Pavement rutting is the most prevalent problem in India.
Whatis therelevanceof Ductility Test@ 25 DegC on residueof TFOT ?
ThinfilmOvenTest(TFOT)isnothingbutthesimulationofagingconditionduringmixingandcompaction.
IfmaterialshowsgoodductilecharacteristicsafterTFOT,itimpliesthatbindercanbelaidnicelyontheroad and will
not age (deteriorate) much during mixing and compaction.
NumberoftestsforVGBitumenislessthanPenetrationGrade,howthiswouldassure/controlquality of
Bitumen.
Some ofthe tests given in old Penetration Grade specification are the repetition of checking one parametre
bydifferentmethodsandsomeareredundant.Fore.g.ductilitymeasurementbeforeandafterTFOT.Ductility
measurement after TFOT itself ensures the ductile property; there is no need to check it before TFOT.
Penetration ratio, paraffin wax content and fraass breaking point tests areredundant as these properties have
been taken care in new Viscosity Grade specifications.
Dowehaveready-madechart tousevariousBitumen Grades asperthetemperaturezones ?
Ideally, selection of Bitumen Grade should be based on high and low pavement. temperatures (climatic
conditions).Forpracticalconsideration,selectionsneedtobebasedonairtemperatures, Weatherdatacanbe
obtainedfromIMO(IndianMeteorologicalOrganization)forthepurposeofunderstandingregionwise
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Ref:
(1)

2
3)

requirement of binder grades. Selection criteria for VG paving Bitumen based on climatic conditions is
tabulated below :

S.No. | LowestDailyMean <25Deg. C 20to 30 Deg. C >30Deg. C
AirTemperature,C

1. Morethan-10 Deg. C | VG-10 VG-20 VG-30

2. -10 Deg.C or lower VG-10 VG-10 VG-20

What is the effect of using VG-10 Bitumen in hot climateareas ? What is the right grade to be used in
this area ?
Duetohightemperatureinhotclimaticareas,useofVG-10wouldnotprovidegoodruttingresistance.Based
onthehighestdailymeanairtemperaturewhich goodruttingresistance.Basedonthehighestdailymeanair
temperature which generally ranges from 30 to 44 Deg. C, VG-30 Bitumen can be used in this area.
IsthereanydifferenceinprocessformanufacturingV GBitumenoverPenetrationGrade?

Yes, process parametres needs to be modified to produce VG Bitumen. It is produced by blowing Bitumen
with air.

How to measure Viscosity at 60 Deg. C ? What type of equipments and which manufactures do you
recommend ?

A vacuum capillary tube viscometre is used to perform the Viscosity test at 60 Deg. C. Viscosity test
equipmentconsistsofi.eCalibratedcannon-ManningViscositytube,ii.Oilbathmaintainedat60Deg.C,iii. Vacuum
pump and iv. Vacuum gauge, controller, thermometre, stop watch. Viscosity tube to be imported through
Indian distributor and remaining items are easily available in India. Generally Cannon Manning vacuum
capillary viscometre, Cannon fenske viscometre and brook field viscometre are used to measure the
Viscosity.

MinistryofShipping,Road Transport&Highway,Govt.ofIndialetterNo.RW/NH-33041/3/2001S&R(R) Vol. III
Dt.4/8/08.

MinistryofShipping,Road Transport&Highway,Govt.ofIndialetterNo.RW/NH-33041/3/2001S&R(R) Vol. III
Dt.4/2/09.

IndianOilCorporationLtd.letterdated27/7/09.



ItemNo.
1
Clearingandgrubbingofroadlandincl.uprootingrankvegetation,grass,bushes,shurbs,saplingsand
treesgirthupto300mmremoval ofstumpsoftreescutearlieranddisposalofunserviceablematerials
©Bymechanical meansinareaofLightjungle.

201.1. Scope

Clearing and grubbing shall be performed less than one month in advance of earthwork operations and shall
consist of cutting, trimming, removing and disposing of all materials such as trees, tree branches, bushes, shrubs,
stumpsroots,grass,weeds,anthills,jungletoporganicsoilnotexceeding1 50mminthickness,rubbish,loosestones,
boulders, etc. which are undesirable and unsuitable for use in the works, from the designated area of road land,
embankmentslopes,drains,cross-drainagestructuresandsuchotherareasasspecifiedonthedrawingsorfromareas as
directed by the Engineer. It shall include grubbing, necessary excavation, backfilling of pits resulting from
uprootingoftreesandstumpstorequiredcompaction,handling,salvaging,removalanddisposalofclearedmaterials in
accordance with the requirements of these Specifications.

Reclearing of the site of any vegetation, grass shrubs before commencement of work shall be carried out as
directed by the Engineer and shall be incidental to the work of clearing and grubbing.

201.2. PreservationofProperty/Amenities

Roadside trees, shrubs, any other plants, pole lines, fences, signs, monuments, buildings, pipelines, sewers
and all highway facilities within or adjacent to the road which are not to be disturbed shall be protected from injury
or damage by providing and installing suitable safeguards as shown in the drawing or as approved by the Engineer.

During clearing and grubbing the Contractor shall take all adequate precautions for preservation of all
vegetation adjacent to road land against soil erosion, water pollution, etc. and where required, shall undertake
additional works to that effect. Before start of operations, the Contractor shall submit to the Engineer for approval,
hisworkplanincludingtheproceduretobefollowedfordisposalofwastematerials,etc.andthescheduleforcarrying out
additional work where required.

201.3. ConservationofTop-soil

Thetop-soilremovedduringclearingandgrubbingofsite,ifsuitableforre-useshallbetransported,conserved ~ and
stacked as directed by the Engineer. This shall be incidental to the work.

201.4. Methods,Toolsand Equipments

Onlysuchmethods,toolsandequipmentasareapprovedbytheEngineershallbeadoptedforthework.Ifthe area has
thick vegetation/roots/trees, a crawler or dozer shall be used for clearance purposes. All trees, stumps, etc. falling
within excavation and fill line shall be cut to such depth below ground level that in no case these fall within 500
mm of the sub grade. Also, all vegetation such as roots, under-growth, grass and other deleterious matter unsuitable
for re-use in the embankment/sub grade shall be removed between fill lines to the satisfaction of the Engineer. On
areas beyond these clearing limits trees and stumps required to be removed shall be cut down to 500 mm below
ground level so that these do not present an unsightly appearance.



All branches of trees extending above the roadway shall be cut or trimmed so as to provide a clear height of
5 m above the road surface and shoulders.

All excavations below thegeneral ground level arising out oftheremoval oftrees, stumps etc.shall befilled
with material conforming to prescribed requirements and compacted to specified density, given by the Engineer.

201.5. RemovalofAnt-hills

Ant-hillsbothaboveandbelowtheground,asareliabletocollapseandobstructfreesubsoilwaterflowshall be
removed by excavating to a suitable depth as directed by the Engineer. The excavated ant-hills material shall be
carted away from the site. Cavities in the ground due to removal of ant-hills shall be filled with approved material
and compacted to specified densities, as directed by the Engineer.

201.6 Disposal of Materials

Allmaterialsincludingtrees,stumps,etc.arisingfromclearingandgrubbingoperationsshallbetheproperty of
Government and shall be disposed off by the Contractor as here-in-after provided or as directed by the Engineer.

Trunks, branches and stumps of trees shall be cleaned of limbs and roots and stacked. Also boulders, stones
andothermaterialsusableinroadconstructionshallbeneatlystackedasdirectedbytheEngineer.Stackingofstumps,
boulders, stones etc. shall be done at specified spots with all lifts and upto a lead of 1000 m.

All products of clearing and grubbing which cannot be used or auctioned shall be cleared away from the
roadside in a manner as directed by the Engineer. Care shall be taken to see that unsuitable waste materials are
disposed off in such a manner that there is no likelihood of these getting mixed up with the materials meant for
embankment, sub grade and road construction or cause undesirable environmental conditions.

201.7.Measurementsfor Payment

Clearingandgrubbingforroadembankment,drainsandcross-drainagestructuresshallbemeasuredonareabasis _in

terms of hectares.Clearing and grubbing of borrow areas shall be incidental to embankment construction and the

rates quoted for the embankment construction shall be inclusive of it.

Cuttingoftreesupto300mmingirthincludingremovalofstumpsandroots,andcutting/trimmingofbranches
oftreesextendingabovetheroadwayshallbeconsideredincidentaltotheclearingandgrubbingoperations.Removal of
stumps of trees upto 300 mm girth left over after trees have been cut by any other agency of the Contractor or
Government shall also be considered incidental to the clearing and grubbing operations.

Cutting, including removal of stumps and roots of trees of girth above 300 mm and backfilling to required
compaction and removal of stems and roots of trees of girth above 300 mm diametre left over after trees have been
cutbyanyotheragency orthegovernmentshallbemeasuredintermsofnumberaccordingtothesizesgivenbelow:

(1) Above300 mm to 600 mm
(i1) Above600 mm to 900 mm

(iii))  Above900 mm to 1800 mm



(iv)  Abovel800 mm to 2700 mm
v) Above2700 mm to 4500 mm
(vi)  Above4500 mm

Forthispurpose,thegirthshallbemeasuredataheightof mabovegroundoratthetopofthestump,ifthe height of the
stump is less than 1 m from the ground.

Where the proposed work site passes through dense forest area, clearing and grubbing including cutting of
treesofallgirthsandremovaloftheirrootsand stumps,etc.forconstructionofroad embankment, drainsandcross-drainage
structures shall be measured on area basis.

201.8 Acceptance

Acceptanceofclearingandgrubbingshallbebasedonvisualinspectionoftheworkforcompliancewiththe above
specifications to the satisfaction of the Engineer.

201.9 Rate

201.9.1. The Contract unit rates for the various items of clearing and grubbing shall be paid/payable in full
for carrying out the required operations including full compensation for all labour, materials, tools, equipment and
incidentals necessary to complete the work. These will also include removal of stumps and roots of trees less than
300 mm in girth as well as stumps left over after cutting of trees carried out by another agency of the Contractor or
Government, excavation and backfilling to required density, where necessary, and handling, salvaging, piling and
disposing of the cleared materials with all lifts and upto a lead of 1000 m.

201.9.2. TheContractunitrateforcutting(includingremovalofstumpsandroots)oftreesofgirthabove300 mm and
removal of stems and roots of trees of girth above 300 mm left over after trees have been cut by any other
agencyorthegovernmentshallincludeexcavationandbackfillingtorequiredcompaction,handling,salvaging,piling  and
disposing of the cleared materials with all lifts and upto a lead of 1000 m as directed by the Engineer.

201.9.3. Where a Contract does not include separate items of clearing and grubbing, the same shall be considered

incidentaltotheearthworkitemsandtheContractunitpricesforthesameshallbeconsideredasincludingclearing and
grubbing operations.

ItemNo.

2

Earthworkforembankmentincludingbreakingclods,dressingwithallleadandlift(excludingwatering and
consolidation) (C) From Borrow area within 3 km lead.
1. Thelandwidth on which theearthwork is to bedoneshall becleared ofall trees having agirth of30cm and loss,
loose stones, vegetation, bushes, stumps andall other objectionable materials. All the materials cleared will be the
property of Government. Useful material shall be arranged in convenient stack the road boundary or as directed at
places within 50 metres lead, and handed over to the department in convenient section. Unsuitable material shall be
brunt or other wise disposed off by the contractor at own cost without causing any nuisance inconvenience or
damagetotheworkspropertyorpeopleintheneighborhood.Inallcasesthematerialsshallbedisposedoffinaneat manner.



2. After cleaning the site, the alignment of the road shall be properly set out true to line, curves, slopes grade
sandsectionsasshownonthenplanordirectedbytheEngineer-in-charge. Thecontractorshallprovidealllaborsand
materialssuchaslime,string,pegs,nails,bamboos,stones,mortar,concreteetc.Requiredforsettingout,establishing. Bench
Marks and giving profiles. The contractor shall be responsible for maintaining the B.M.S. profiles alignment
andothermarkslongtheyarerequiredfortheworkintheopinionoftheEngineer-in-charge.Ifthecontractordefaults in this
respect they may be restored by the department at the cost of the contractor.

3. Whenanexistingembankmentistobewidened,continuous,horizontalbenches,eachatleast0.3metrewide
shallbecutintotheexistingslopeforensuringadequatebondwiththefreshembankmentmaterialstobeadded. The  material
obtained from the cutting of benches can be utilized in the widening of the embankment. The dumping of material
from trucks for widening operation shall be avoided except in difficult circumstances when the extra width is too
narrow to permit the movement of any other type of hauling equipment.

4, Thesoiltobeused forembankmentshallbefreefromtrees, stumps,root,rubbishoranyotherobjectionable
materials. Only materials considered suitable by the Engineer-in-charge shall be used for the construction and that
consideredunsuitableshallbedisposedoffasdirectedbyhim. Theselectionofmaterialstobeusedintheconstruction
ofembankmentshallbemadeaftersoilsurveyandinvestigationsarecarriedoutbytheDepartment. Theembankment
shallconsistofearthavailablefromroad-sideborrowpitsoneithersidewithallleadandlifts. Andwithinlandwidth  in  the
manner specified in Para 11. Below. The road, if any required for the purpose of haulage of earth by men, animals
or vehicles will be constructed. (If not existing) and maintained by the contractor at his own cost.

5. Department is extended all necessary co-operations in helping contractor to get borrow from near by
GovernmentorPanchayatland,ifavailable. Howeverdepartmentisnotresponsibleifnotsuchareaismadeavailable
tothecontractorandinthecase,contractorwillhavetomakehisownarrangementtogetborrowareaforborrowing earth of the
quantity even by making temporary arrangement with the private land owners.

6. The Embankment shall be constructed in uniform layer not exceeding 250mm in loose thickness. The soil
shall be spread uniformly over the entire width of the embankment unless otherwise directed by the Engineer-in-
charge. All clods of hard lumps of earth shall be broken to have maximum size of 15 cm. When being placed in the
embankment a maximum of size 5 cm when being placed in the top 45 cm. of embankment. The work of next layer
shall be allowed only after the first layer has been thoroughly compacted.

7. Where an embankment is to be placed on sloping ground shall be balanced in the step of trenches of broken
up in such amannerthat thenewmaterial shall haveperfect bond with the existing surface. Wheretheembankment is
to be placed over an existing road surface, the surface shall be scarified to minimum depth of a 5 cm. so as to
provideamplebond between theold and newmaterial. Howeverwhen theembankment is tobeplaced overand old
concrete pavement and lies within 1 metre of new sub grade level, the pavement shall be broken up in pieces not to
exceed 0.1 m and may be metre of new sub grade left under the new embankment. If the existing road surface is of
granularorbituminoustypeandlieswithin1mt.ofthenewsubgradelevel,thesameshallbescarifiedtoadepthof ~ minimum
50mm. so as to provide ample bond between the old and the new material.

8. To avoid interference with contraction of abutment, wing walls or return walls of culvert/bridge structures,
the contractor shall at point to be determined by the Engineer-in-charge, suspend work on embankment forming
approaches to such structures, until such time as the construction of the latter is sufficiently advanced to permit the
completion of approaches without the risk of interference of damage to the bridge work, unless directed otherwise
the filling around culverts, bridge and other structures upto a distance of twice the height of the embankment from
thebackoftheembankmentshallbecarriedoutindependentoftheworkonthemainembankment. Thefillmaterial 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 permission has been given by the Engineer-in-charge but in any
case not until the concrete or masonry has been in position forl4 days, the embankment shall be brought
upsimultaneouslyinequallayeroneachsideofthestructuretoavoiddisplacementandunequalpressure. The



sequenceofwork in this regardshall begot approved from theEngineer-n-charge. Wheretheprovision ofany filter
mediumisspecifiedbehindtheabutment,thesameshallbelaidinlayerswiththelayingoffillmaterial. Thematerial used for
the filter shall conform to the requirements for filler medium and will be paid extra in the relevant item.

9. The embankment shall be finished in conformity with the alignment, level, cross section and dimensions
shown on the plans or as directed by the Engineer-in-charge. Where the alignment of the road is in a curve, the top
oftheembankmentshall beformedwiththesuperelevation andtheincreasedwidthshownonthedrawingorasthe Engineer-
in-chargemaydirect.Finishingoperationshallincludetheworkofshapinganddressingtheshoulder,road bed and the
slopes to conform to the cross section.

10. Theearthworkmeasurementshallbepaidoncrosssectionalmeasurementsandcomputingthevolumesof
earth work in cubic metres by average area method.The contractor shall sign day to day leveling work and
alsooriginalcrosssections,longitudinalsectionetc.intokenofhisacceptance. Theworkingsectionbothlongitudinal and
cross of the ground shall be taken by the Engineer-in-charge before the actual work has started. The contractor
orhisauthorizedrepresentativeshallattenddaytodaylevelingworkandsignwithdatethefieldbookdaily,intoken ~ of  his
acceptance, if there is any disagreement, the contractor shall inform of it in writing to the officer concerned with
specific reference to the sections before starting further work. Once the work is started, no cognizance of any
complaint will be taken merelay not signing to level book shall not be deemed as disagreement. The Executive
Engineershallalsoverifylevelingworktotheextentof5%beforecommencementofearthworkandonfinalization. The
contractor shall maintaining the embankment by filling in ruts, rain cuts, depression due to shrinkage etc. to
properformationandgradetillthisitemisfinallymeasuredandacceptedbytheDepartment. Themeasurementsshall be the
on compacted earth work. Deduction of 15% for shrinkage shall be made from gross measured quantity if measured
before first monsoon and 10% if measured after one or more monsoon have been passed over the earth
embankment.Howeverthecontractorshallhavetobearlossofdeformationetc. Ifanydueto allsettlementsaswell as other
type of deformation etc. if any, that might have taken place at the time of taking measured of the item.

11. Ifusableapprovedmaterialisavailablewithinthelandwidthofroad,thesame shallbepermittedforusedin the road

embankment subject to the following conditions:-

(1) Theborrowpitswillbesoexcavatedastoformaroadsidelongitudinalguttertodrainthe water,

interrupted by such gutter.

(i1))  Thewidthofthedrainshallberestrictedtol.5mts.onlythedepthwillberestrictedtosuch grade so

as to drain the water efficiently. All balance quantity of earth shall be brought from distant borrow

areas only.

(ii1))  Ifthereis top layer ofblack cotton orotherobjectionable soils, the same shall beremoved

and disposed off elsewhere and usable material found at the lower level will only be used in the
earthen embankment, if the contractor choose to utilize this material.

(iv)  thedrainshouldbealignedalongtheboundryofthelandwidthoftheroad.Notpit,other than this

drain shall be dug within 5 metres of the toe to the final section of the road embankment.

v) Noborrowpitsshallbeallowedinthelengthinwhichearthobtainedforcuttingfrom cutting is

specified to be used in embankment.

12Therateofearthworkincludescleaningjungles,dogbellingfixingprofiles,erectingnecessarypillarsorstones for bench
mark for leveling purpose, excavating earth from borrow pits, bracking clods, conveying and spreading
earthinlayerswithallleadandlift, finishingtheentireembankmentandincidentalsnecessarytocompletethework
tothespecifications. Thecuttingstuffofcuttinginordinarysoil,softmurrum,softrock,hardmurrumandhardrock
shallutilisedinembankmentcostructionunderthisitemwithintheleadspecifiedintheparticularsitem.NoPayment shall be
made under this item for the cutting stuff used in embankment but labour for cutting will be paid as per
specifications in the particulars item, and only balance quantity of earthwork from borrow areas will be pain in this
item.



ItemNo.
3
ScarifyinggraveledmacadamorBitumenmacadamsurface6cmtol0cmdepthincludingstacking useful
materials on road side and disposing off remaining stuff.

1.0Thelayerofthe  existinglayermetalingshallbe = excavated  andshallbescreenedonsiteofwork.  Stackingof
75%o0fmetalobtainedfromscreeningshallbedonebyfillinginthestandardsteelboxesof2mx1.5mx0.5msize =~ deductions
for voids shall be made form the gross measurements. Where any doubt exist as to whether the quantity of stack of
material in any hectormetre is not confirming with cubical content of the standard pharas ( 2mx 1.5m x 0.5m) shall
be got corrected by the Engineer-in-charge for which no extra payment shall be claimed by the cont6racotr. If the
quantity of metal in any stack in a particular hectometre is found to be less then the standard measurementsviz.
1.5cmt.theentirecollectioninthehectometreshallbepaidonthebeisofthequantitysofound. Regular stack shall be done
by you the contractor ona fairly level ground stacking of the metal shall be done in a manner as directed by the
Engineer-in-charge.

2.0  The remaining material except 75 % of metal obtained from screening process shall be used in
embankmentwithallleadandlit.ItshallbedirectlydepositedattherequiredlocationinspecifiedlayersNo.handling or
conveyance change shall be paid if the material is temporarily deposited else where and subsequently convey to
siteofduposition. Thesequenceofoperationsshouldbearrangedproperty. Mmaterialnotrequiredforanyusewhat so ever
may be disposed off by the contractor at his own cost in manner approved by the Engineer-in-charge. The material
utilised in the embankment it will be deducted from the net quantity of earthwork in embnkment arrived at within
the chainage measured.

3.0  The payment shall be made on sq.mt. basis,the contractor shall maintain all stacks in regular and
proper size till thw hole materials shall not be measured and finally accepted by the Department. The spreading of
materials shall not be allowed till the materials are fully stacked and completed kilometre wise.

4.0  The rate includes the cost of scarifying macadam, screeing,diposting, conveyance with all lead and
lift fillingthe boxes including all labour, tools, equipments and all other incidental expenses.

ItemNo.

4
ProvidingandlayingcompactedW.B.M.75mmthick(Grade -II)ofMachinecrushedBTmetalofsize of 40-63
mm with 16% stone screening 13.20 mm size binding materials at 0.08Cum/10Sqm including
spreading, watering and consolidation by vibratory roller etc. complete.

401.1.1. This work shall consist of clean, crushed aggregates mechanically interlocked by rolling and
bondingtogetherwithscreening,bindingmaterialwherenecessaryandwaterlaidonaproperlypreparedsubgrade/ sub-
base/baseorexistingpavement,asthecasemaybeandfinishedinaccordancewiththe requirementsofthese
Specifications and in close conformity with the lines, grades, cross-sections and thickness as per approved plans or
as directedby the Engineer.

401.1.2. Itis,however,notdesirabletolaywaterboundmacadamonanexistingthinblacktoppedsurface without
providing adequate drainage facility for water that would get accumulated at the interface of existing bituminous
surface and water bound macadam.

401.2. MaterialsScope
401.3.

401.3.1. Coarse aggregates : Coarse aggregates shall be either crushed or broken stone, crushed slag,
overburnt (Jhama) brick aggregates or any other naturally occurring aggregates such as kankar andlaterite of
suitable quality. Materials other than crushedor broken stone and crushed slag shall be used in sub-base courses
only.lfcrushedgravel/shingleisused,notlessthan90percentbyweightofthegravel/shinglepiecesretained



on4.75mmsieveshallhaveatleasttwofracturedfaces.Theaggregatesshallconformtothephysicalrequirements set forth
in Table 400-6. The type and size range ofthe aggregate shall be specified in the Contract or shall be as specified by
the Engineer. If the water absorption value of the coarse aggregate isgreaterthan 2 per cent, the soundness test
shall be carried out on the material delivered to site as per IS : 2386 (Part 5).

401.3.2. Crushed or broken stone: The crushed or broken stone shall be hard, durableandfreefrom
excessflat, elongated, soft and disintegrated particles, dirt and other deleterious material.

TABLE400-6.PHYSICALREQUIREMENTSOFCOARSE

AGGREGATES FOR WATER BOUND MACADAM FOR SUB-
BASE/BASE COURSES

Test TestMethod Requirements
1 * LosAngeles IS:2386 40percent(Max)
Abrasionvalue (Part-4)
Or
* Aggregate IS:2386 30percent(Max)
Impactvalue (Part-4)or
IS:5640%**
2 Combined
Flakinessand IS:2386 30percent(Max)
Elongation (Part-1)
Indices(Total)
skesksk
* Aggregatemaysatisfyrequirementsofeitherofthetwotests.

**  Aggregateslikebrickmetal kankar,lateriteetc.whichgetsoftenedinpresenceofwatershallbetested for
Impact value under wet conditions in accordance with IS: 5640.

*#*  Therequirementoftlakinessindexandelongationindexshallbeenforcedonlyinthecaseofcrushed broken
stone and crushed slag.

401.3.3. Crushed slag : Crushedslag shall bemade from air-cooled blast furnace slag. It shall be of angular
shape, reasonably uniform in quality and density and generally free from thin, elongated and soft pieces, dirt or
otherdeleteriousmaterials.Theweightofcrushedslagshallnot  belessthan11.2kNperm®andthepercentageof —glossy
material shall not be more than 20. It should also comply with the followingrequirements:

(1) Chemicalstability :TocomplywithrequirementofappendixofBS:1047
(11) Sulphurcontent :Maximum2percent
(iii)  Waterabsorption :Maximum10percent

401.3.4. Overburnt(Jhama) brick aggregates:Jhama brick aggregates shall be made from overburnt bricks
or brick bats and be freefrom dust and other objectionable and deleterious materials.

401.3.5. Grading requirement of coarse aggregates :The coarse aggregates shall conform to one of the
Gradingsgivenin Table 400-7 as specified, provided, however, the use of GradingNo.1 shall be restricted to sub-
base courses only.



TABLE400-7.GRADINGREQUIRMENTSOFCOARSEAGGREGATES

Grading | SizeRange ISSieveDesignation Percentbyweight
No. passing
1. 90 mm to 45 mm 125 mm 100

90 mm 90-100

63 mm 25-60

45 mm 0-15

22.4 mm 0-5
2. 63 mm to 45 mm 90 mm 100

63 mm 90-100

53 mm 25-75

45 mm 0-15

22.4 mm 0-5
3. 53 mm lo 22.4 mm 63 mm 100

53 mm 95-100

45 mm 65-90

22.4 mm 0-10

11.2 mm 0-5

Note :ThecompactedthicknessforalayerwithGrading1shallbe 100mmwhilefor layer with other Gradings i.e. 2&
3, it shall be 75 mm.

401.3.6. Screenings: Screenings to fill voids in the coarse aggregate shall generally consist of the same
material asthe coarse aggregate. However, wherepermitted, predominantly non-plastic material such asmoorum
orgravel(otherthanroundedriverbornematerial)maybeusedforthispurposeprovidedliquidlimitandplasticity
indexofsuchmaterialarebelow20and6 respectivelyandfractionpassing75micronsievedoes notexceed10per cent.

ScreeningsshallconformtothegradingsetforthinTable400-8.Theconsolidateddetailsofquantity
ofscreeningsrequiredforvariousgradesofstoneaggregatesaregiveninTable400-9.Thetablealsogives
thequantitiesof materials(loose)required forl0m?” forsub-base/base compactedthickness of100/75mm.

The use of screenings shall be omitted in the case of soft aggregates such as brick metal, kankar,
laterites, etc. as they arc likely to get crushed to a certain extent under rollers.

TABLE400-8.GRADINGFOR SCREENINGS

Grading Size of| ISSieveDesignation Per cent by weight
Classification |Screenings passingthelSSieve
A 13.2 mm 13.2 mm 100

11.2 mm 95-100

5.6 mm 15-35

180micron 0-10




B 11.2 mm 11.2 mm 100
5.6 mm 90-100
180micron 15-35

TABLE400-9. APPROXIMATEQUANTITIESOFCOARSE
AGGREGATES AND SCREENINGS REQUIRED FOR 100/75 MM
COMPACTEDTHICKNESSOFWATERBOUNDMACADAM(WBM)SLB-

BASE/BASK COURSE FOR 10M2AREA

Classifica | Size Compacted | Lose Screenings
tion Range thickness | Qty. StoneScreening Crushabletypesuch
asMoorumor Gravel
Grading |For. WHM |Grading |Loose
Classifica |Sub-base/ |Classifica |Qty.
tion basecourse |tion
&Size (Loose &Size
quantity)
Gradingl {90 mmto [100 mm |1.21to |TypeA [0.27 to Not 0.30 to
45 mm 1.43m® [132mm [0.30m’  |uniform  |0.30 m’
Grading2 |63mmto |75 mm 091to |TypeA [0.12to -do 0.22 to
45mm 1.07m’ [13.2mm  |0.15 m’ 0.24 m’
-do- -do- -do- -do- TypeB 0.20 to -do- -do-
112mm [0.22 m’
Grading3 |53mmto |75 mm -do- -do- 0.18 to -do- -do-
22.4mm 0.21 m’

401.3.7. Bindingmaterial:Bindingmaterialtobeusedforwaterboundmacadamasafillermaterialmeant  for
preventing ravelling, shall comprise of a suitable material approved by the Engineer having a Plasticity Index(PI)
value of less than 6 as determined in accordance with IS: 2720 (Part-5).

The quantity of binding material where it is to be used, will depend on the type of screenings.
Generally,thequantityrequiredfor7Smmcompactedthicknessofwaterboundmacadamwillbe(0.06-009
m’/10m* and 0.08-0.10m*/10m?” for 100 mm compacted thickness.

The above mentioned quantities should be taken as a guide only, for estimation of quantities for
construction etc.

Application of binding materials may not be necessary when the screenings used are of crushable
type such as moorum or gravel.

401.4. ConstructionOperations

401.4.1. Preparation of base: The surface of the subgrade/ sub-base/base to receive the water bound
macadam course shall be prepared to the specified lines and crossfall (camber) and made free of dust and other
extraneousmaterial. Any ruts or soft yielding places shall be corrected in an approved manner and rolled until firm
surface is obtained if necessary by sprinkling water. Any sub-base/base/surface irregularities, where predominant,
shall be made good by providing appropriate type of profile corrective course (levelling course) to Clause 501 of
these Specifications.



Asfaraspossible,layingwaterboundmacadamcourseoveranexistingthickbituminouslayermay
beavoidedsinceitwillcauseproblemsofinternaldrainageofthepavementattheinterfaceoftwocourses.
Itisdesirabletocompletelypickout the

existingthinbituminouswearingcoursewherewaterboundmacadamisproposedtobelaidoverit.
However, where the intensity of rain is low and the interface drainage facility is efficient, water bound
macadam can be laid over the existing thin bituminous surface by cutting 50 mm x 50 mm furrows at an
angle of 45 degrees to the centre line of the pavement at one metre intervals in the existing road. The
directions and depth of furrows shall be such that they provide adequate bondage and also serve to drain
water to the existing granular base course beneath the existing thin bituminous surface.

401.4.2. Inverted choke : If water bound macadam is to be laid directly overthe subgrade, without any
otherinterveningpavementcourse,a25mmecourseofscreenings(GradingB)orcoarsesandshallbespread on the
prepared subgrade before application of the aggregates .is taken up. In case of a fine sand or silty or clayey
subgrade, it is advisable to lay 100 mm insulating layer of screening or coarse sand ontop of Finegrained soil, the
gradation of whichwilldepend upon whether it is intended to act as a drainage layer as well. As a preferred
alternative to inverted choke, appropriate geosynthetics performingfunctions of separation and drainage may be
used overthe prepared subgrade as directed by the Engineer.Section 700 shallbe applicable for use of
geosynthetics.

401.4.3. Spreading coarse aggregates : The coarse aggregates shall be spread uniformly and evenly upon
thepreparedsubgrade/sub-base/basetoproperprofilebyusingtemplatesplacedacrosstheroadaboutémapart, in such
quantities that the thickness of each compacted layer isnot more than 100 mm for Grading 1 and 75 mm for
Grading 1 and 3, as specified in Clause 404.2.5. Wherever possible, approved mechanical devicessuchas
aggregatespreader shall beusedto spreadthe aggregates uniformly so as to minimise the need for manual
rectificationafterwards.Aggregatesplacedatlocationswhichareinaccessibletothespreadingequipment,maybe spread
in one or more layers by any approved means so as to achieve the specified results.

Thespreadingshallbedonefromstockpilesalongthesideoftheroadwayordirectlyfromvehicles. No
segregation of large or fine aggregates shall be allowed andthe coarse aggregate as spread shall be of
uniform gradation with no pockets of fine material.

The surface of the aggregates spread shall be carefully checked with templates and all high or low
spots remedied by removing or adding aggregates as may be required. The surface shall be checked
frequentlywithastraightedgewhilespreadingandrollingsoastoensureafinishedsurfaceasperapproved
drawings.

The coarse aggregates shall not normally be spread more than 3 days in advance of the subsequent
construction operations.

401.4.4. Rolling:immediatelyfollowingthespreadingofthecoarseaggregate,rollingshallbestartedwith
threewheeledpowerrollersof80to 100kNcapacityortandem orvibratory rollersof80to 100kNstaticweight. The type
of roller to be used shall be approvedby the Engineer based on trial run.

Exceptonsuperelevatedportionswheretherollingshallproceedfrominneredgetotheouter,rolling
shallbeginfromtheedgesgraduallyprogressingtowardsthecentre.Firsttheedge/edgesshallbecompacted ~ with
roller running forward and backward. The roller shall then move inward parallel to the centre line of the
road, in successive passes uniformly lapping preceding tracks by at least one half width.

Rollingshallbediscontinuedwhentheaggregatesarcpartiallycompactedwithsufficientvoidspace
inthemtopermitapplicationofscreenings. However,wherescreeningsarenottobeapplied, asinthecase of
crushed aggregates like brick metal, laterite and kankar, compaction shall be continued until the
aggregatesarethoroughlykeyed.Duringrolling,slightsprinklingofwatermaybedone,ifnecessary.



Rolling shall not bedonewhen the subgrade is soft oryielding or when it causes awave-like motion in the
subgrade or sub-base course.

The rolled surface shall be checked transversely and longitudinally, with templates and any
irregularities corrected by loosening the surface, adding or removing necessary amount of aggregates and
re-rolling until theentire surface conforms to desired crossfall (camber) and grade. In no case shall the use
of screenings the permitted to make up depressions.

Materialwhichgetscrushedexcessivelyduringcompactionorbecomessegregatedshallberemoved and
replaced with suitable aggregates.

It shall be ensured that shoulders are built up simultaneously along with water bound macadam
courses as per Clause 407.4.1.

401.4.5. Applicationofscreenings:AfterthecoarseaggregatehasbeenrolledtoClause404.3.4,screenings  to
completely fill the interstices shall be applied gradually over the surface. These shall not be damp or wet at the
time of application. Dry rolling shall be done while the screenings are being spread so that vibrations of the roller
causethemtosettleintothevoidsofthecoarseaggregate.Thescreeningsshallnotbedumpedinpilesbutbespread
uniformly in successive thin layers either by the spreading motions of hand shovels or by mechanical spreaders, or
directlyfromtipperwithsuitablegritspreadingarrangement.Tipperoperatingforspreadingthescreeningsshallbe o]
driven as not to disturb die coarse aggregate.

The screenings shall be applied at a slow and uniform rate (in three or more applications) so as to
ensurefillingofallvoids. Thisshallbeaccompaniedbydryrollingandbroomingwithmechanicalbrooms,  hand-
brooms orboth. In no caseshall thescreenings beapplied so fast and thick as to form cakes or ridges on the
surface in such a manner as would prevent filling of voids or prevent the direct bearing of the roller on the
coarse aggregate. These operations shall continue until no more screenings can be forced into the voids of
the coarse aggregate.

The spreading, rolling, and brooming of screenings shall be carried out in only such lengths of (he
road which could be completed within one day’s operation.

401.4.6. Sprinkling of water and grouting : After the screenings have been applied, the surface shall be
copiously sprinkled with water, swept androlled.Hand broomsshall beusedto sweepthewet screenings into voids
and to distribute them evenly. The sprinkling, sweeping and rolling operation shall be continued, with
additionalscreeningsappliedasnecessaryuntilthecoarseaggregatehasbeerthoroughlykeyed,well-bondedand
firmlyset inits fulldepth anda grouthasbeenformedof screenings.Careshallbetakento secthatthebaseor subgrade
does not get damaged due to theaddition of excessive quantities of water during construction.

In case of lime treated soil sub-base, construction of water bound macadam on top of it can cause
excessive water to flow down to the lime treated sub-base before it has picked up enough strength (is still
“green”) and thus cause damage to the sub-base layer. The laying of water bound macadam layer in such
cases shall be done after the sub-base attains adequate strength, as directed by the Engineer.

401.4.7. Applicationofbinding material:AftertheapplicationofscreeningsinaccordancewithClauses
404.3.5 and 404.3.6. the binding materialwhereit isrequiredtobeused(Clause404.2.7)shallbeapplied successively in
two or more thin layers ata slowand uniformrate. After each application, the surface shall be copiously sprinkled
withwater, the resulting slurry swept in with hand brooms, or mechanicalorooms to fill the
voidsproperly,androlledduringwhichwatershallbeappliedtothewheelsoftherollersifnecessarytowashdown
thebindingmaterialstickingtothem.Theseoperationsshallcontinueuntiltheresultingslurryafterfillingofvoids, form a
wave ahead of the wheels of the moving roller.

401.4.8. Setting and drying: After the final compaction of water bound macadam course, the pavement
shallbeallowedtodryovernight.Nextmorninghungryspotsshallbefilledwithscreeningsorbindingmaterialas



directed, lightly sprinkled with water if necessary and rolled. No traffic shall be allowed on the road until the
macadam has set. The Engineer shall have the discretion to stop hauling traffic from using the completed water
bound macadam course, if in his opinion it would cause excessive damage to the surface.

The compacted water bound macadam course should be allowed to completely dry and set before
the next pavement course is laid over it.

401.5. SurfaceFinishandQualityControlofWork
401.5.1. ThesurfacefinishofconstructionshallconformtotherequirementsofClause902.

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

401.5.3. The water bound macadam work shall not be carried out when the atmospheric temperature is
less than 0°C in the shade.

401.5.4. Reconstruction of defective macadam: The finished surface of water bound. macadam shall
conformtothetoleranceofsurfaceregularityasprescribedinClause902.However,where thesurfaceirregularity of the
course exceeds the tolerances or where thecourse is otherwise defective due to subgrade soil mixing with the
aggregates, the course to its full thickness shall be scarified over the affected area, reshapedwith added
materialorremovedandreplacedwithfreshmaterialasapplicableandrecompacted.Innocaseshalldepressions be filled
up with screenings or binding material.

401.6. ArrangementforTraffic
Duringtheperiodof construction, thearrangementoftrafficshall bedone asperClausel12.
401.7. Measurementsforpayment

Waterboundmacadamshallbemeasuredasfinishedworkinpositionincubic

metres.

401.8. Rate

The Contract unit rate for water bound macadam sub-base/base course shall be payable in full
forcarryingouttherequiredoperationsincludingfullcompensationforallcomponentslistedinClause401.8
(i)to (v)including arrangement ofwater usedin theworkasapprovedby theEngineer.

ItemNo.
5
Rolling and Watering of earthwork in layerswith vibratory roller80 to 100KN staticweight including
filling in depression which occur during the process as directed.
For spreading materials in layers and bringing the appropriate moisture content, the embankment materials shall be spread

uniformlyovertheentirewidthoftheembankmentinlayersnotexceeding250mminloosethickness.Successivelayers
ofembankmentshallnotbeplaceduntilthelayerunderconstructionhasbeenthoroughlycompactedtotherequirements set

down here under :-



Moisture content of the materials shall be checked at the source of supply and if found less than that specified for
compaction, the same, shall be made good either at the source or after spreading the soil in loose thickness for
compaction.Inthelattercase,watershallbesprinkleddirectlyfromahoselineorfromatruckmountedwatertank,and ~ flooding
shall not be permitted under any circumstances.

If the materials delivered to the road bed is too wet it shall be dried, by evaporation and exposure to the sun. till the
moisture content is brought done to acceptable standard for compaction Should circumstances arise. Where owing to
wetweather,themoisturecontentcannotbereducedtotherequiredlevelbytheaboveprocedure,workofcompaction shall be
suspended.

Moisture content of each layer of soil shall be checked in accordance with IST 2720 (Part-11) and unless otherwise
mentionedshall besoadjusted,makingdueallowanceforevaporationlosses,thatat thetimeofthecompactionitisin the range
of 1 percent to 2 percent belowthe optimum moisture content determined in accordance with ISI (Part-VII). Highly
expansive clays shall however be compacted at 2 to 4 percent above the optimum moisture content
Afteraddingtherequiredamountofwater,thesoilshallbeprocessedbymeansotharrows,rotarymixersorasotherwise
approveduntilthelayerisuniformlywet.Clodsorhardlumpsofearthshallbebrokentohavemaximumsizeof1 50mm
whenbeingplacedinthelower layers of the embankment and amaximumsizeof60mm whenbeingplaced inthetop
0.5meterportionoftheembankmentbelowthesubgrade.

Hauling equipment shall be dispered uniformly over entire surface of the previously constructed layer to minimize
cuttingofunevencompaction Wheretheembankmentistobeconstructedonlowareagroundthatwillnotsupportthe weight of
trucks of other hauling equipment, the lower part of the fill should be constructed by dumpling successive loads in a
uniformly distributed layers of a thickness not greater than that necessary to support the hauling equipment while
placing subsequent layers.

2. COMPACTION:
OnlycompactingequipmentapprovedbytheEngineer-in-chargeshallbeemployedtocompactthematerials. The contractor shall
demonstrate the efficiency of the plants he intents to use for carrying out compaction trials.
EachlayerofthematerialsshallbethoroughlycompactedtothedensitiesspecifiedinTable1.2 Table.

1.2Compactionrequirementsforembankment.

Sr. Type of Work/materials Field dry density as per centage of maximum
No. laboratorydrydensityasperIS:2720(Part-VII)
1. Top0.5meterportionofembankmentbelow Notlessthan100.

subgrade level and shoulders.
2. Otherportionofembankment. Notlessthan95
3. Highlyexpensiveclass 8510 90

Subsequent layers shall be placed only after finished layer has been tested according to M.O.S.T. specification clause
902 and accepted by the Engineer-in-charge.

Whendensitymeasurementsrevealanysoftareasintheembankmentfurthercompactionshallbecarriedoutasdirected by the
Engineer-in-charge. If insite of that the specified compaction is not achieved, the materials in the soft areas shall be removed

and replaced by approved materials and compacted to the density requirement to the satisfaction of the Engineer-in-charge.



3. MeasurementsforPayment:

Consolidation of earth embankment construction shall be measured by taking cross section at intervals in the original
position before the work starts and after its completion and computing of the volume of earthwork in cubic meters by
themethodofaverageandareas. Themeasurementoffillmaterialfromborrowareashallbethedifferencebetweenthe
netquantitiesofsuitablematerialsbroughtfromroadwayanddrainageexcavation.Forthispurposeitshallbeassumed that one
cubic meter of suitablematerials brought to site from roadway and drainage excavation from one cubic meter
ofcompactedfillandallbulkingorshrinkageshallbeignoredStrippingincludingstoringandreapplicationoftopsoil shall be
measured as volume in cubic meter.

4. Thecontractunitrateincludescostofmechanicalrollerrequiredforconsolidationincludingaillabour,equipments fuel,
hire charges, tolls, and incidentals necessary.

ItemNo.

6
Providing,layingAndrolling50mmthickcompactedBitumeneousMacadam(B.M.)inonelayer with
B.T.aggregatesasspecifiedandusingRS-1Emulsionfortackcoatattherateof4.00Kg10sqm.onB.T.  Surface
(As per IRC-16) and using bitumen for mixing with aggregate at the rate of 3.40 % i.e. 34.00 kg MT of
total mix, including heating and mixing in Drum mix plant and spreading the same by Paver finisher
and consolidation with Vibratory roller including necessary including cost of Hire charges, firewood,
fl, Lubricants, labour charges, etc. by usingDrum mix plant, machineries and equipment, tools etc.

complete in accordance with the requirement of specification.

504.1. Scope

This work shall consist of construction in a single course having 50 mm thickness of compacted crushed
aggregates premixed with a bituminous binder on a previously prepared base to the requirements of these
Specifications.

504.2. Materials

504.2.1. Bitumen: ThebitumenshallbepavingbitumenofviscocityGradecomplyingwithIndianStandard
Specificiations for “Paving Bitumen” IS:73, or Modified Bitumen conforming to Clause 512 or as directed by the
Engineer.Furtherguidelinesonthechoiceofbitumendependingonthemaximumandminimumannualtemperatures
(Tmaxand Tmin) in the area are given at Annexure-500.2.

504.2.2. Aggregates:The coarse aggregates shall consist of crushed rock, crushed gravel or other hard
material retained on the 2.36 mm sieve. They shall be clean, hard, durable, of cubical shape, free from dust and soft
orfriablematter,organicorotherdeleteriousmatter. Where theContractor’sselectedsourceofaggregatehavepoor affinity
for bitumen, as a condition for the approval of that source, the bitumen shall be treated with approved anti-stripping
agents, as per the manufacturer’s recommendations, without additional payment. Before approval of the source, the
aggregates shall be tested for stripping.

Theaggregatesshallsatisfy thephysicalrequirementsset forthinTable 500.3.



Where crushed gravel is proposed for use as aggregate, not less than 90 per cent by weight of the crushed
material retained on the 4.75 mm sieve shall have at least two fractured faces.

Fine aggregates shall consist of crushed material, passing 2.36 mm sieve and retained on 75 micron sieve.
They shall be clean, hard, durable, dry and free from dust, and soft or friable matter, organic or other deleterious
matter.

TABLES00.3:PHYSICALREQUIREMENTSFORAGGREGATESFORBITUMINOUSMACADAM

Property Test Specification
Particle shape FlakinessIndex Max.25per cent
Strength Aggregatelmpact Value? Max.30per cent
Durability Soundness’Sodiu
mSulphate Max.12percent
Magnesium SUIphate Max.18per cent
WaterAbsorption | Water absorption® Max.2per cent
Stripping Coatingandstrippingofbitumenaggregatemixtures’ Min.retained coating95per cent
Notes:1.1S:2386Partl 4. IS:2386Part3
2.1S:2386Part4* 5. 1S:6241

3. IS:2386Part5

*Aggregatesmaysatisfyrequirementsor eitherofthesetwotests.

504.2.3. Aggregategradingandbindercontent: WhentestedinaccordancewithIS:2386(Part1)(wet
sievingmethod),thecombinedaggregategradingfortheparticularmixtureshallfallwithinthelimitsshowninTable
500.4.Thetype andquantityof bitumenarealso indicatedinTable 500.4.

TABLES00.4:COMPOSITIONOFBITUMINOUS MACADAM

ISSieve(mm) CumulativePercentPassingby
Weight of Total Aggregate
26.5 100
19 90-100
13.2 56-88
4.75 16-36
2.36 4-19




0.3 2-10

0.075 0-5
*Bitumencontent,%byweight oftotal mixture 3.3-35
BitumenPenetrationGrade 35t090

*  For conditions in cooler areas of India or where the per cent passing 0.075 mm sieve is on the higher side of the
range, appropriate bitumen contents may be upto 0.5 per cent higher, subject to the approval of the Engineer.

The binder content shall be within a tolerance of + 0.3 per cent by weight of total mixture when individual
specimens are taken for quality control tests in accordance with the provisions of Section 1800.

504.3. ConstructionOperations

504.3.1. Weatherandseasonallimitations:Layingofbituminousmixturesshallnotbecarriedoutwhenthe air
temperature at the surface over which it is to be laid is below 10° C or when the wind speed at any temperatures
exceeds 40 km/hrat 2 mheight unless specifically approved by theEngineer.Laying shall besuspended whilefree-
standingwaterispresentonthesurfacetobecovered,orduringrain,fogandduststorms. A fterrain,thesurfaceshall be left to
dry before laying shall start.

504.3.2. Preparation of the base: The base on which bituminous macadam is to be laid shall be prepared,
shaped and compacted to the required profile in accordance with Clause 501, as appropriate, and a prime coat, on
granular base shall be applied in accordance with Clause 502 where specified, or as directed by the Engineer.

504.3.3. Tack Coat: Atack coat in accordance with Clause503 shall beapplied as specified in the Contract
or as directed by the Engineer.

504.3.4. Preparationandtransportationofmix:BituminousMacadamshallbepreparedinahotmixplant
ofadequatecapacityandcapableofyieldingamixofproperanduniformqualitywiththoroughlycoatedaggregates.
Appropriate mixing temperatures are given in Table 500.7 of these Specifications; the difference in temperature
between the binder and aggregate should at no time exceed 14° C. In order to ensureuniform quality of the mix and
bettercoatingofaggregates,thehotmixplantshallbecalibratedfromtimetotime. Abatchtypeorcontinuoustype oraspot
mixermaybeused forpreparation ofmix as decidedby theEngineer. If acontinuous mixing plant isto be used for
mixing, the Contractor must demonstrate by laboratory analysis that cold feed combined grading is within
permissiblegradinglimitsandbindercontentisincompliancetojobmixformula. Themaximumpermittedvariation in
binder content shall be 0.3 per cent.

Bituminous Macadam shall be transported in clean insulated vehicles and unless otherwise agreed by the
Engineer,shallbecoveredwhileintransitorawaitingtipping.SubjecttotheapprovaloftheEngineer,athin coating
ofdieselorlubricatingoilmaybeappliedtotheinteriorofthevehiclestopreventstickingandtofacilitatedischarge ~ of  the
material. Any tipper causing excessive segregation of materials by its spring suspension or other contributing
factors or that which shows undue delay shall be removed from the work until such conditions are corrected.



504.3.5. Spreading:Exceptinareaswhereamechanicalpavercannotaccess,premixedbituminousmacadam
shallbespread,leveled,andtampedbyanapprovedself-propelledpavingmachine.Assoonaspossible,afterarrival at site,
the materials shall be supplied continuously to the paver and laid without delay.

The rate of delivery of material to the paver shall be regulated to enable the paver to operate continuously.
The travel rate of the paver and its method of operation shall be adjusted to ensure an even and uniform flow of
bituminous material across the screed, free from dragging, tearing and segregation of the material. In areas with
restrictedspacewhereamechanicalpavercannotbeused,thematerialshallbespread,rakedandleveledwithsuitable ~ hand
tools by experienced staff and compacted to the satisfaction of the Engineer.

However, in restricted locations and in narrow widths where the available plant cannot be operated in the
opinion of the Engineer, he may permit manual laying of the mix.

504.3.6. Compaction:Afterthespreadingofmix, rollingshallbedoneby 80to100kNstaticweightrollers
orotherapprovedequipment.Rollingshallstartassoonaspossibleafterthematerialhasbeenspreaddeployingaset of rollers
as the rolling is to be completed in limited time frame. The roller shall move at a speed not more than 5 km/hr.
Rolling shall be done with care to avoid unduly roughening of the pavement surface.

Rolling shall commence at the edges and progress towards the centre longitudinally except that on
superelevatedanduni-directionalcamberedportions,itshallprogressfromthelowertotheupperedgeparalleltothe
centerline of the pavement.

Theinitialorbreak-downrollingshallbedonewith80to100kNstaticweightrollers,assoonasitispossible
torollthemixwithoutcrackingthesurfaceorhavingthemixpickupontherollerwheels. Thesecondorintermediate
rollingshallfollowthebreak-downrollingwithvibratoryrollerof80to100kNstaticweightorasuitablepneumatic tyred
roller as closely as possible to the paver and be done while the paving mix is still at a temperature that will result in
maximum density. The final rolling shall be done while material is still workable, as per the temperatures given in
Table 500.5. The joints and edges shall be rolled with a 80 to 100 kN static weight roller.

When the roller has passed over the whole are once, any high spots or depressions which become apparent
shallbecorrectedbyremovingoraddingmixmaterial. Therollingshallthenbecontinuedtillthereisnocrushingof aggregates
and all roller marks have been eliminated. Each pass of the roller shall uniformly overlap not less than one-
thirdofthetrackmadeintheprecedingpass.Therollerwheelshallbekeptdampifnecessarytoavoidbituminous
materialfromstickingtothewheelsandbeingpickedup.Innocaseshallfuel,lubricatingoilbeusedforthispurpose, nor
excessive water poured on the wheels. The initial wetting of the roller wheels should be done outside the
compaction area.

Rollingoperationsshallbecompletedineveryrespectbeforethetemperatureofthemixfallsbelowtherolling
temperature given in Table 500.5.

TABLES00.5:MANUFACTURINGAND ROLLINGTEMPERATURES

Bitumen Bitumen | Aggregate Mixed Laying(°C) Rolling(°C)
viscosity | Mixing(°C) | Mixing(°C) | Material(°C)




35 160170 160-175 170 140 minimum | 100 minimum
maximum

65 150-165 150-170 165 130 minimum | 100 minimum
maximum

90 140-160 140-165 155 130 minimum | 100 minimum
maximum

Roller(s)shallnotstandonnewlylaidmaterialwhilethereisariskthatsurfacewillbedeformedthereby.The edges
along and transverse of the bituminous macadam laid and compacted earlier shall be cut to their full depth so
astoexposefreshsurfacewhichshallbepaintedwithathinsurfacecoatofappropriatebinderbeforethenewmixis placed
against it, as per Clause 504.3.7.

WhereModifiedBitumenisused,themanufacturingandrollingtemperaturesshallbeasperClause512.4.2.

504.3.7. Joints:Forsingle-laneroadconstruction,onlytransversejointsaremade,whilefordouble-laneroad
construction, longitudinal joints have also to be made in addition to transverse joints. While forming joints it is
necessary that the premixed material shall be fully compacted and the joint made flush by cutting back the exposed
joint for a distance equal to the specified layer thickness, to a vertical face, discarding all loosened material. The
vertical face shall be coated completely with 80/100 penetration grade hot bitumen, or cold-applied bitumen, or
polymer modified adhesive bitumen tape with a minimum thickness of 2 mm, before the adjacent width is laid.

504.4. SurfaceFinish andQualityControlofWork

ThesurfacefinishofthecompletedconstructionshallconformtotherequirementsofClause1802.Forcontrol of the
quality of materials supplied and the works carried out, the relevant provision of Section 1800 shall apply.

504.5. Protectionofthe Layer

The bituminous macadam shall be covered with either the next pavement course or wearing course, as the
case may be, within a maximum of forty-eight hours. If there is to be any delay on account of the construction
procedure adopted by the Contractor, the course shall be covered by a seal coat to the requirement of Clause 509
before opening to any traffic. The seal coat in such cases shall be considered incidental to the work and shall not be
paid for separately.

504.6. Arrangementsfor Traffic

Duringtheperiodofconstruction,arrangementsfortrafficshallbemadeinaccordancewiththeprovisionsof  Clause
111.

504.7. Measurementsfor Payment

TheworkshallbemeasuredasfinishedworkinbyweightinmetrictonesasprovidedintheContract.

504.8. Rate



Thecontractunitratefortheworkshallbepaymentinfullforcarryingout  therequiredoperationsincluding  full

compensation for:

@

(i1)
(iii)

(iv)
™)

(vi)
(vii)

(viii)

(ix)

Making arrangements for traffic to Clause 111 except for initial treatment to verges, shoulders and
construction of diversions;

Preparationofbase;

Providing all materials to be incorporated in the work including arrangement for stockyards, all
royalties, fees, rents where necessary and all leads and lifts;

Mixing,transporting,layingandcompactingthe mix,asspecified;

All labour, tools, equipment, plant including laying trials, if directed by the Engineer, installation of
hot mix plant, power supply units and all machineries, incidental to complete the work to the
Specifications;

Carryingoutthework in partwidthsof theroadwhere directed;
Carryingoutalltests for controlof quality;

Therateshallcovertheprovisionofbitumenat3.4percentofweightoftotalmix,withtheprovision that the
variation of quantity of bitumen will be assessed and the payment adjusted as per the rate of bitumen
quoted; and

Theratesforpremixed materialshall includeforall wastagein cuttingofjoints etc.

503.1. Scope

This work shall consist of the application of a single coat of low viscosity liquid bituminous material to an

existing bituminous road surface preparatory to the superimposition of a bituminous mix, when specified in the

Contract or instructed by the Engineer.

503.2. Materials

503.2.1. Binder: The binder used for tack coat shall be Rapid Setting Bitumen Emulsion Grade RS-1
complying with IS:8887 or as specified in the Contract. The use of cutback bitumen (Medium Curing grade) as per

IS:217 shall be restricted only for sites at sub-zero temperature or for emergency applications as directed by the

Engineer.

503.3. WeatherandSeasonal Limitations

Bituminousmaterialshallnotbeappliedtoawetsurfaceorduringaduststormorwhentheweatherisfoggy,

rainyorwindyorwhenthetemperatureintheshadeislessthan10°C.Wherethetackcoatconsistsofemulsion,the surface shall

be slightly damp, but not wet. Where the tack coat is of cutback bitumen, the surface shall be dry.

503.4. Construction



503.4.1. Equipment: The tack coat distributor shall be a self-propelled or towed bitumen pressure sprayer,
equipped for spraying the material uniformly at a specified rate. Hand spraying of small areas, inaccessible to the
distributor, or in narrow strips, shall be permitted with a pressure hand sprayer, or as directed by the Engineer.

503.4.2. Preparationofbase:Thesurfaceonwhichthetackcoatistobeappliedshallbecleanandfreefrom
dust,dirt,andanyextraneousmaterial,andbeotherwisepreparedinaccordancewiththerequirementsofClause501.
Immediatelybeforetheapplicationofthetackcoat,thesurfaceshallbesweptclean ~ withamechanicalbroom,orby  other
means as directed by the Engineer.

503.4.3. Application ofbinder: Thebindershall besprayed on thebase at theratespecified in Table500.2.
Thenormal range of spraying temperature for a bituminous emulsion shall be 20°C 60°Cand for a cutback50°C™ 80°
C if Medium curing grade is used. It shall be the responsibility of the Contractor to carefully handle the
inflammable bituminous cutback material so as to safeguard against any fire mishap. The binder shall be applied
uniformly with the aid of either self-propelled or towed bitumen pressure sprayer capable of spraying bitumen at
specifiedratesandtemperaturesoastoprovideauniformlyunbrokenspreadofbitumen. Workshouldbeplannedso that no
more than the necessary tack coat for the day’s operation is placed on the surface.

TABLES00.2 :RATEOF APPLICATIONOF TACK COAT

Typeof Surface QuantityofBituminVG-10inkgpersquaremetre
area
(1)Normalbituminous surfaces 0.25
(11)Dry andhungry bituminous surfaces 0.25t0 0.30
(i11)Granularsurfacestreatedwithprimer 0.25t0 0.30
(iv)CementConcretePavement 0.30t0 0.35

503.4.4 Curing oftack coat: Thetack coat shall beleft to cureuntil all thevolatileshaveevaporated before any
subsequent construction is started. No plant or vehicles shall be allowed on the tack coat.

503.5. QualityControlofWork

For control of the quality of materials supplied and the works carried out, the relevant provisions of Section
1800 shall apply.

503.6. Arrangementsfor Traffic

Duringtheperiodofconstruction,arrangementsfortrafficshallbemadeinaccordancewiththeprovisionsof Clause 111.

503.7. Measurementsfor Payment
Tackcoatshallbemeasuredinterms ofsurfaceareaofapplicationin M.T.

503.8Rate



Thecontractunitratefortackcoatshallbepaymentinfullforcarryingouttherequiredoperationsincluding  for all
components listed in Clause 401.9 (i) to (v) and as applicable to the work specified in these Specifications

501.6 Compaction

Bituminousmaterialsshallbelaidandcompactedinlayerswhichenablethespecifiedthickness,surfacelevel,
regularity requirements and compaction to be achieved.

Compaction of bituminous materials shall commence as soon as possible after laying. Compaction shall be
substantially completed before the temperature falls below the minimum rolling temperatures stated in the
relevant part of these Specifications. Rolling of the longitudinal joints shall be done immediately behind the
paving operation. After this, rolling shall commence at the edges and progress towards the centre longitudinally
except that on superelevatedand unidirectional cambered portions, it shall progress from the lower to theupper
edge parallel to the centre line of the pavement. Rolling shall continue until all roller marks have been removed
from the surface. All deficiencies in the surface after laying shall be made good by the attendants behind the
paver, before initial rolling is commenced. The initial or breakdown rolling shall be done with 8-10 tonnes dead
weightsmooth-wheeledrollers. Theintermediaterollingshallbedonewith8-10tonnesdeadweightorvibratory roller or
with a pneumatic tyred roller of 12 to 15 tonnes weight having nine wheels, with a tyre pressure of at least 5.6
kg/sq.cm. The finish rolling shall be done with 6 to 8 tonnes smooth wheeled tandem rollers.

Wherecompactionistobedeterminedbydensityofcorestherequirementstoprovetheperformanceofrollers  shall
apply in order to demonstrate that the specified density can be achieved. In such cases the Contractor shall
nominate the plant, and the method by which he intends to achieve the specified level of compaction and finish
at temperatures above the minimum specified rolling temperature. Laying trials shall then demonstrate the
acceptability of the plant and method used.

Bituminous materials shall be rolled in a longitudinal direction, with the driven rolls nearest the paver. The
roller shall first compact material adjacent to joints and then work from the lower to the upper side of the layer,
overlapping on successive passes by at least one-third of the width of the rear roll or, in the case of a pneumatic
tyred roller, at least the nominal width of 300 mm.

In portions with super-elevated and uni-directional camber, after the edge has been rolled, the roller shall
progress from the lower to the upper edge.

Rollers should move at a speed not more than 5 km per hour. The roller shall not be permitted to stand on
pavement which has not been fully compacted, and necessary precautions shall be taken to prevent dropping of
oil, grease, petrol or other foreign matter on the pavement either when the rollers are operating or standing. The
wheelsofrollersshallbekeptmoistwithwater,andthespraysystemprovidedwiththemachineshallbeingood =~ working
order,to prevent themixturefrom adhering to thewheels. Only sufficient moistureto prevent adhesion
betweenthewheelsandrollersandthemixtureshouldbeused.Surpluswatershallnotbeallowedtostandonthe  partially
compacted pavement.

Rollingshallbecontinueduntilthespecifieddensityisachieved,orwherenodensityisspecified,untilthere is no
further movement under the roller. The required frequency of testing is defined in Clause 903.

501.7 Joints

Wherelongitudinaljointsmadeinpre-mixedbituminousmaterials,thematerialsshallbefullycompactedand ~ the

joint made flush in one of the following ways; only method (iii) shall be used for transverse joints



(i) by heating the joints with an approved joint heater when the adjacent width is being laid, but without
cuttingbackorcoatingwithbinder. Theheatershallraisethetemperatureofthefulldepthofmaterial,to
withinthespecifiedrangeonminimumrolling temperature and maximum temperature at any stage for the
material,forawidthnotlessthan75mm.theContractorshallhaveequipmentavailable,foruseintheevent

ofaheater breakdown,toform jointsbymethod (iii);
(i) byusingtwoormorepaversoperatinginechelon,wherethisispracticableandin  sufficientproximityfor adjacent
widths to be fully compacted by continuous rolling.

(iii) by cutting back the exposed joint, for a distance equal to the specified layer thickness,to a
verticalface,discardingallloosenedmaterialandcoatingtheverticalfacecompletelywith80/100
penetrationgradehotbitumen,orcold-appliedbitumen,orpolymer modified adhesive bitumen tape with a minimum
thickness of 2mm, before theadjacent width is laid.

Alljointsshallbeoffsetatleast300mmfromparalleljointsinthelayerbeneathorasdirected,andinalayout
approvedbytheEngineer.Jointsinthewearingcourseshallcoincidewitheitherthelaneedgeorthelanemarking,  which
ever is appropriate. Longitudinal joints shall not be situated in wheel track zones.

501.8.8.2.Rateforpremixedbituminous material:
Thecontractunitrateforpremixedbituminousmaterialshallbepaymentinfullforcarryingoutthe required
operations including full compensation for, but not necessarily limited to:

(i) MakingarrangementsfortraffictoClause112exceptforinitialtreatmenttoverge,shouldersandconstruction of

diversion;

(i1) Preparationofthesurfacetoreceivethematerial.

(iii) Providing all materials to be incorporated in the work including arrangement for stock yards, all
royalties,fees, rents where necessary and all leads and lifts;

(iv) Mixing,transporting,layingandcompactingthe mix,asspecified.

(v) Alllabour,tools,equipment,plantincludinginstallationothotmixplant,powersupplyunitsandall machinery,
incidental to complete the work to these Specifications;

(vi) Carryingoutthework in partwidthof theroadwhere directed,

(vii) Carryingoutalltestsfor controlofquality; and

(viii) The rate shall cover the provision of bitumen at the rate specified in the contract, with the provision
thatthevariationinactualpercentageofbitumenusedwillbeassessedandthepaymentadjustedaccordingly.

(ix) Theratesforpremixedmaterial areto includeforall wastageincutting of joints etc.

(x) The rates are to include for all necessary testing, mix design, transporting and testing of samples, and cores.
Ifthereisnotaprojectspecificlaboratory,theContractormustarrangetocarryoutallnecessarytestingatan ~ outside
Laboratory, approved by the Engineer, and all costs incurred are deemed to be included in the rate quoted
for the material.

(xi)  Thecostofallplantandlayingtrialsasspecifiedtoprovethemixingandlayingmethods is deemed to be included in
the Contractor’s rates for the material.



ItemNo.
7
Providing and laying and roling of 20mm thick compacted mix seal surface with B.T.and aggregate as
specified using itumen for mixing with aggregate at the rate of 5.10% i.e. 51.00kg/ M.T. of total mix,
including heating and mixing in drum mix plant and spreading the same by paver finisher and con
solidation with vibratory roller including necessary frewood, ofl, lubricants, labour charges, using
drum mixp lant, machineries and equipment, tools etcincluding fushing of sand 0.30 cum/10sqm. etc
complete in accordance with the requirement of specification.

MoRTHReference:

Clause5100fMoRTHS5thRevision:MixedSealSurfacing(MSS). Tables500-24&500-25provideaggregate gradation
requirements.

1. Materials

- Binder: ViscosityGrade(VG-30)pavingbitumenconformingtolS:73.

- CoarseAggregate:Crushedstonechips,clean,hard,durable,cubical,freefromdeleteriousmatter. Aggregate Impact
Value < 30%, Flakiness Index < 30%, Water Absorption < 1%.

- FineAggregate: Screening/crushedsandasper MoRTH.

- Filler:Stonedust,hydratedlime, orcement,conformingto MoRTH.

2. GradationofAggregates(MoRTHTable500-24)

ISSieve(mm) Cumulative%by weight Cumulative%by weight
passing(TypeA) passing(TypeB)
13.2 mm 100 100
11.2 mm 79 — 100 90 - 100
5.6 mm 10-30 10-30
2.8 mm 0-10 0-10
3. BinderContent

Bindercontent shallbeminimum 5.1%by weightof total mix.

4. RateofApplicationofBinder
2.5kg/10sq.m as tackcoaton preparedsurface.Tack coatshallconform toMoRTHClause503.

5. SurfacePreparation

Existingsurfaceshallbecleanedofdust,mud,loosematerial,andforeignmatter. Tackcoat(VG-30/VG-10) applied at
the specified rate.

6. Mixing&Laying

Mixingshall bedoneina HotMix Plant (Batchtype/Drum MixPlant)atacontrolled temperature.

- Bitumentemperature: 150—-165°C.

- Aggregatetemperature: 150-170°C.

Propercoatingofaggregateswithbindershallbeensured. Mixshallbetransported bytippers,laidbypaverfinisher to
uniform thickness (20 mm).



7. Compaction

Compactionwithsmoothwheeled/vibratoryroller(8—10T)untilrequireddensityisachievedandnorollermarks are visible.
Rolling sequence: Initial — Intermediate — Final.

8. QualityControl(MoRTH900)

- Gradationtestsforaggregates(ISsieves).

- Bindercontent by extraction test.

- Fielddensityby corecutter/void analysis.

- Surfaceevennessusing straightedge(MoRTH tolerance:3mm in3 m).
- Bindertemperatureandaggregatetemperaturechecks.

9. SurfaceFinish&AcceptanceCriteria

Surfaceshallbefreefromstreaks,ravelling,or segregation.

- Evennesstolerance:<3mmper3mstraightedge.

- Thickness:20 mm(+2 mm).

- Bindercontent:As per design mix/approved jobmix formula(here, 5.1%).

9. Payment

Measurement shallbein MetricTonne. The rateshallcover thecostofmaterials,labour, machinery, transportation, and
incidentals to complete the work.

ItemNo.

8

Excavationforfoundationuptol.5mdepthincludingsortingoutandstackingofusefulmaterialsand disposing
of the excavated stuff upto alllead.Dense or hard soil.
1. Excavation for structures shall consist of the removeal of material for the construction of foundations for
culverts, rataining walls, cut of walls pipe culverts and other similar structures, in accordance with the requirements
ofthese specification and thelines and dimensions shownon thedrawing or as indicated by theEngineerin charge.
The work shall include all necessary sheeting shorting. ba\racing draining an pumping and the removal of all logs
stumps,grubsandotherdeleteriousmatterandobstructionsnecessaryforplacingthefoundations,trimmingbottoms of
excavations backfilling and clearing up the site and the disposal of all surplus material.

2. Afterthesitehasbeenclearedthelimitsofexcavation shallbesetouttrue tolines,curvesand slopes.

3. Excavationshallbetakentothewidthoftheloweststepofthfooting. Thecontractorathisownexpenseshall put up
necessary shoring, trutting and planking orcut slopes to asaferangleorboth with due-regard to thesafety of persons
and works and to the satisfaction of the enginner in charge.

4. The depth to which the excave on is to be carried out shall be as shown, on the drawings. unles the type of
material encounted is such as to require changes. in which case the depth shall be as ordered by the Engineer in
charge.

5. Where waters is met with in excavation due to stream flowm seepage springs , raing or ther reasons, the
contractorshalltakeadequatemeasuressuchasbailingpumping,constructing,diversionchannelsdrainagechannels
andothernecessaryworktokeepthefoundationtrenchesdrywhensorequiredandtoprotectgreenconcrete/masory — against
damage by erosion or sudden rising of wate level. The method to be accepted in the regard and other details
thereofshallbelefttothechoiceofthecontractorbut subjectofapprovaloftheengineerincharge. Approvalofthe
Engineerinchargeshall,howevernotrelievethecontractoroftheresponsibilityfortheadequancyofdewateringand
protection arragements and for the quality an safety of the work.



6. Pumping from the interior of any foundation enclosures shall be done in such manner as to preclude the
prossibilityofthemovementofwaterthroughanyfreshconcrete.Nopumpingshallbepermitteddurringtheplacing of
concrete or for any period of at leasst 24 hours therafter, unless it is done from a sitable sump separated from the
concrete work by a water tight wall or other similar means.

7. The botton of the foundation shall be leveled both longitudinally and transversely or stepped as directed by
the Engineer in charge. Before footing is laid, the surface shall be slightly watered and remmed. In the event of
excavation having been made deeper than that shown on the drawings or as otherwiseoredered by the Engineer in
charge,theextradepthshallbemadeupwithconcreteormasonryofthefoundationgradeatthecostofthecontractor
,Ordinaryfillingshallnotbeusedforthepurposeofbringingthefoundationotolevel.Ifthereareanysliporblows ~ in  the
excavation these shall be remioved by the contractor at his own cost.

8. Near towns , villages and all frequented plances , trenches and foundation pits shall be securely fenced,
provided with proper caution signs and marked with red lights at night to avoid accidents. The contractor shall gbe
requiredtotakeadequate protectivemeasurestoseethattheexcavationoperationdonotaffectordamageadjoining
structures.

9. Backfilling shall bedone with approved material after concreteormasonry is full set and carried out in such
awayasnottocauseunderthrustonanypartofthestructure. Allspacebtweenfoundationmasonry orconcreteand thesides
ofexcavation shall berefilledto theoriginal surface, maing due allowance forsettlement in 250 mm loose layers.
Which sahil be watered and compacted.

10. All theexcavated materials shall be theproperty ofthe Govtrnment where theexcavatedmaterial is directed to
be used in the construction of embankment , it shall be directly deposied at the required locations.

11. All usefulmaterials, not intended forusein thebank, shall bestacked neatly on Government land as directed
bytheEngineerinchargewithin5SOmetreslead. Unsuitableandsurplusmaterialsnotintendedforuseinanypartof the road
shall be disposed off as directed by the Engineer in charge.

12. Excavation forstructures shall bemeasured in cubicmetres for each class ofmaterial encontered , limitedto
the dimensions shown on the drawings or as directed by the Engineer in charge Excavation over increased width ,
cutting of slopes, shoring , shattering and planking shall be deemed as convenience for the contractor in executing
the work and shall not measured and paid for separately.

13. Thecontractuntilrateforefortheitemsforexcavationforstructuresshallbepaid infullforcarryingoutthe required
operations including.

(1) Settingout

(2) Constructionofnecessaryshoringand bracingandtheirsubsequntremoval :

(3) Removalofalllongsstumps,grubsandotherdeleteriousmatterandobstructionsforpacingthe foundations

including trimming of bottoms of excavation :

(4) Foundationsealingdewateringincluding pumping.

(5) Backfillingclearingupthesiteand disposalof allsurplusmaterial withinallliftsandleads upto 100
metres:

(6) All lobour, material, tools, equipment, safegards and incidentals necessary to completed the work  to
the specification .

(B)-DO- indenseorhard soil
Specifications shall be same except that the work swhall be carried out in strata like dense or hard soil. The
work shall be carred out in workmanship like manner.



Useful material available from excavation should be stacked properly and reused as directed and
rmainingmetreials should be disposed as directed. Rate should be paid on cubic metre basis.

ItemNo.

9
ProvidingandcastinginsituordinarycementconcreteM-150mixandprovidingnecessarypinheaders
includingshuttering,scafilding,layingvibrating,curingandfinishingcompleteWithoutV-Grooves

(A)Height0.0 M to 5.0 M
AND
ItemNo.

10
ProvidingandfillinginfoundationwithordinarycementconcreteM-100mixandprovidingnecessary vertical
pin headers incl. Formwork, vibrating, ramming and curing complete.

1. In case of ordinary concrete, mix is not required to be designed by preliminary tests and proportion of
cement,fineaggregateandcoarseaggregatesarespecifiedbyvolumeasgivenintablebelowfordifferentgradesof ~ conrete
designed as ordinary M. 100. , M. 150, M.200 and M.250.

2. Inthedesignationofaconcretemix.letter“M referstothemixandthenumberthespecified28daysworkscube
compressive strength of that mi on 150mmcubes expressed in kg./ cm2.

3. The ordinary concrete mix shall generally be specified by volume. For cement which normally comes in
bags and is used by weight, volume shall be worked out taking 50kg. of cement as 0.035 cubis metre in volume.
While measuring aggregate by volume,shaking, ramming or hammering shall not be done. Proportioning of sand
shall be as per its dry volume. In case it is dump, allowance for “bulking” shall be made as per IS: 2386 (Part-III).

4. Ingredients required for ordinary concrete containing one 50 kg bag of cement of different proportions of
mix shall be as given in Table below.

TABLE
Grade of | Mix By | Total quantity  ofdry | Proportion of  fine | Quantity of water
Concrete Volume aggregatesbyvolumeper aggregate to  coarse | per 50 kg. of
50 Kg. of cement, to be | aggregate cement max.
taken as sum of the
individual volumes of fine
andcoarseaggregatesmax.,
1 2 3 4 5
Ordinary Litres 300 General 1:2 for fine | Litres
M.100 1:3:6 aggregate to  coarse | 34
M.150 1:2:4 220 aggregate byvolume but | 32
M.200 1:1%.3 160 subjecttoaupperlimitof 30
M.250 1:1:2 100 1:1.1/2& 2lower limit of | 27
1:3

NOTE:-The proportions of the aggregates shall be adjusted from upper limit to lower limit progressively as the
grading of the fune aggregates becomes finer & the maximum size of coarse aggregate becomes
larger.

Example:-Foran averagegrading offineaggregate (that is Zone Ilof IS: 383-1963) theproportions shall bel: 11/2,
1:2 and 1;3 for maximumsize of aggregates 10mm, 20mm, and 40mm respectively (after carrying
out sieve analysis).

Note-2 A mix leaner than M.100 (1:3:6) may be used for non-structural parts, if provided in the contract. In
suchcasegardingofaggregatesshallbebyvolume.Otherrequirementsformixing,placing&curing shall be
the same.



5. Followingshallbethe maximumnominal sizeof coarseaggregate, forthedifferent itemsof work:

Sr. No. ItemofConstruction Maximumnominalsize of coarse
aggregate
(1) R.C.C.wellcurb,R.C.C.wellsteiningandR.C.C.Piles 40mm
(i1) R.C.C.wellsteining 63mm
(ii1) Well cap or pile cap; solid type piers, abutment and wing- | 40mm
walls, and their pier caps
(iv) R.C.C. Works in cross girders deck slab, wearing coars, | 20mm

kewrb,lightposts,blastwalls,approachslabetc.andhollow
type piers, abutments, wing-walls and their pier caps.
v) R.C.C. bearings 20mm

(vi) Foranyotheritemofconstructionnotcoveredbyitem(i)to (v) As specified on the drawingor as
desiredbytheEngineer-in-charge
incaseitisnotspecifiedon drawing.

For heavily reinforced concrete members as in the case of ribs of main beams nominal maximum size of
aggregateshallusuallyberestrictedtoSmm.Lessthantheminimumlateralcleardistancebetweenthemainbarsor Smm less
than the minimum cover to the reinforcement, whichever is the smaller.

6. Fine aggregateshall beclean, hard,coarse sand, It shall be freefromdustand such othersubstances. The sand
be got approved by theEngineer-in-charge.

7. All materials shall be stored as to prevent their deterioration or instruction of their quality and fitness for
the work. Any material which has deteriorated or has been damagedor is otherwise considered defective by the
Engineer-in-charge shall not be used in the works.

8. Cement shall be stored above the ground level in perfectly and water tight shed. Wherever bulk storage
containers are used, their capacity should be sufficient to cater to the requirements at site and shouldbe cleaned at
least once every 3 to 4 months. The aggregate shall be stored in such a way as to prevent admixture of foreign
materials.Differentsizeoffineorcoarseaggregateshallbestoredinseparatestock-pilessufficientlyawayfromthe each
other to prevent intermixingthe materials.

9. ThewaterformixingshallbepotablewatertosatisfactionoftheEngineer-in-charge. Thequantityofwater shall be
just sufficient to produce a dense concrete of required workability forthe job.

10. For all work concrete shall be mixed in a mechanical mixer which along with other accessoriesshall be
kept in first class working condition and so maintained through the construction. Mixing shall be continued till
materialsareuniformalydistributedanduniformcolouroftheentiremassisobtainedandeachindividualparticleof
thecoarseaggregateshowcompletecoatingofmortercontainingitsproportionateamountofcement,Innocaseshall the
mixing be done for less than 2 minutes after all ingredients have been put into the mixer.

11. When hand mixing is permitted by the Engineer-in-charge for small jobs or for certain other reasons. It
shllbedoneonasmoothwatertightplatformlargeenoughtoallowefficienttuningoveroftheingredientsofconcrete ~ before
and after adding water. Mixing platform shall be so arranged that no foreign materials shall get mixed with
concretenordoesthemixingwaterflowout.Cementinrequirednumberofbagsshallbeplacedinauniformlayer on top of the
measuredquantity of fine and coarse aggregate, which shall also the spread in alayer of uniform thickness on the
mixing platform. Dry coarse and fine aggregate and cement shall then be mixed thoroughlyby
turningovertogetamixtureofuniformcolour. Enoughwatershallthenbeaddedgraduallythrougharosecanand the mass
turned over till a mix of required consistency is obtained. IN hand mixing quantity of cement shall be increased by
10 per cent above that specified.



12. Mixers which have been out of use for more than 30 minutes shall be thoroughly cleaned before putting
inanewbatch.UnlessotherwiseagreedtobetheEngineer-in-charge,thefirstbatchofconcretefromthemixershall ~ contain
only two thirds of normal quantity of coarse aggregate. Mixing plant shall be thoroughly cleaned before changing
from one type of cement to another.

13. The method of transporting and placing concrete shall be approved by the Engineer-in-charge. Concrete

shallbesotransportedandplacedthatnocontamination,segregationorlossofitsconstituentmaterialstakesplaces. All form
work and reinforcementcontained in it shall be cleaned and made free from standing water, dust, snow or
iceimmediatelybeforeplacingofconcrete.Noconcreteshallbeplacedinanypartofthestructureuntiltheapproval — of  the
Engineer-in-charge has been obtained.
14. If concreting is not started within 24 hours of the approval give, it shall have to be obtained again from the
Engineer-in-charge.Concretingbeinggiven,itshallproceedcontinuouslyovertheareabetweenconstructionjoints.  Fresh
concrete shall not be placed against concrete which has been in position for more than 30 minutes unless a
properconstructionjointisformed. Concreteshallbecompactedinitsfinalpositionwithin30minutesofitsdischarge ~ from
the mixer unless carried inproperly design agitators, operating continuously,when this time shall be with 2 hours of
the addition ofcement to the mix and within 30 minutes of its discharge from the agitator. Except where
otherwiseagreedtobetheEngineer-in-charge,concreteshallbedepositedinhorizontallayerstoacompacteddepth  of nor
more than 0.45 metre when internal vibrators are used and not exceeding 0.30 metre in all other cases.

15. Unless otherwise agreed to by the Engineer-in-charge concrete shall not be droped into place from a height
exceeding 2 metres. When trunking or chutes are used they shallbe kept clean and used in such a way as to avoid
segregation. When concerting has to be resumed on a surfacewhich has hardened, it shall be roughened, swept,
clean,thoroughlywetted andcoveredwithal3mmthicklayerofmortarcomposed ofcementandsandinthesame ratio as in
theconcretemix itself. This13mm layerofmortarshall befreshly mixed and placed immediately before
placingofnewconcrete. Whereconcretehasnotfullyhardened,alllaitanceshallberemovedbyscrubbing thewell surface
with wire or bristle brushes, care being taken to avoid dislodgement ofany particles of coarseaggregate. The surface
shall then be thoroughly wetted, all free water removed and then coated with neat cementgrout. The first layer of
concrete to be placed on thissurface shall not exceed 150mm in thickness, and shall be well rammed against
oldwork particular attention being given to corners and close spots.

16. All concrete shall be compacted to produce a dense homogeneous mass with the assistance of vibrators,
unless otherwise permitted by the Engineer-in-charge for exceptional cases, such as concreting under water, where
vibratorscannotbeused,Sufficientvibratorsinserviceableconditionshallbekeptatsitesothatspareequipmentis always
availablein the event of break downs.

17. immediatelyaftercompaction,concrete,shallbeprotectedagainstharmul,effectsofweather,including  rain,
running water, shocks, vibration, traffic, rapid temperature changes, frots and drivingout process. It shall be
coveredwithwetsacking,hessianorothersimilarabsorbentmaterialapprovedbytheEngineer-in-chargesoonafter the
initial set,and shall be kept continuously wet for a period of not less than 14 daysfrom the date of placement.
Masonarywork over the foundation concrete may be started after 48 hours of its laying but the curing of concrete
shall be continued for a minimum period of 14 days.

18. From work shall include all temporary or permanent forms required for forming the concrete, together
withalltemporaryconstructionrequiredfortheirsupport.Fromshallhoweverbedividedintofollowingtwodistrict
categories:-

(1) Shutteringi.e.formwork requiredforformingtheconcrete.
(2) Scaffoldingi.e. formworkrequired forsupportingshuttering.

Forms for shuttering shall be constructed only in metalsuitable lined.Forms for scaffolding shall be
constructed for metal or timber. Both shuttering and scaffolding shall be or substantial rigid constructionand
shuttering shall be true to shape and dimensions shown on the drawings. All bolts and rivets shall be counter- sunk
and well ground to provide asmooth, lane surface.



19. Formsshallbemortar-tightandshallbemadesufficientlyrigidbytheuseoftiesandbracingstoprevent

anydisplacementorsaggingbetweensupports. Theyshallbestrongenoughtowithstandallpressure,rammingand
vibration,withoutdeflectionfromtheprescribelineoccurringduringandafterplacingtheconcrete.Screwjacksor hard
wood wedges where requiredshall be provided to make up any settlementin the form work either before or during
the placing of concrete. Suitable comber shall be providedin horizontal members of structure, specially in long
spans to counteract the effects of any fixed as to provide such camber. Forms shall be so constructed as to be
removableinsectionsinthedesiredsequence,withoutdamagingthesurfaceofconcreteordisturbingothersections.  Unless
otherwise specified or directed, chambers or fillets of sizes 25mm x 25mm shall be provided at all angles of
formwork to avoid sharp corners.
20. The inside surface of shuttering shall, exceptin the case of permanent form work or where otherwise agreed to
by the Engineer-in-charge, be coated with an approvedmaterials to present adhesion of concrete to the for work.
Releases agents shall be applied strictly in accordance with themanufacturer’s instructions and shall not be allowed
to come into contact with any reinforcement or prestressing tendonsand anchorages. Different release agents shall
not be used in form work for concrete which will be visible in the finished works.

21. Special measures shall be taken to ensure that the form work does not hinder the shrinkage of concrete because
withoutthesecracking couldbeforetheformworkisremoved. Whereverapplicablearrangementsmustbemadeto
ensurethattheformworkdoesnotrestraintheshorteningandhoggingofthebeamsorslabsduringtensioningofthe
tendons.The form work should take due account of the calculated amount of positive or negative camber so as to
ensurethe correct final shape of the structureshaving regard to the deformationof a false work, scaffolding or
proppingandtheinstantaneousordeferreddeformationduetovariouscausesaffectingprestressedstructures. Where  there
are re-entrant angles in the concrete sections the form work should be removed at thosesections as soon as
possibleaftertheconcretehassetinorderto avoidcrackingdue toshrinkageofconcrete. Fromworkshallbe tight enough to
preventany appreciable loss of cement during vibrations, suitable tolerances shouldbe provided in the
harmwork.Immediatelybeforeconcretingallformsshallbethoroughlycleaned.ContractorshallgivetheEngineer-in-
chargeduenoticebeforeplacinganyconcreteintheformsto permithimtoinspectandacceptthefalsework and forms as to
their strength alignment and general fitness, but such inspection shall not relieve the contractorof his
responsibilityfor safety of men, machinery, materials and or results obtained.

22. The Engineer-in-charge shall be informed in advance be the contractor of his intention to strike any
formwork. While fixing the time for removal of formwork, due consideration shall be given to local conditions,
characterofthestructure,  theweatherandotherconditions  thatinfluencethesettingofconcreteand  ofthematerials
usedinthemix. Wherefieldoperationsarecontrolledbystrengthtestsofconcrete,theremovaloftheload-supporting or soflit
formsmay commence when concrete has attained strength equalto atleast twice the stress to which the concrete will
be subjected at the time of atriking props including the effect of any further addition of loads. When field operations
are not controlled by strengthtests of concrte the vertical forms of beams. columns and walls may beremoved after 2
days. The props of slabs and beams may be removedafter 14 and 21 daysrespectively. All
formworkshallberemovedwithoutcausinganydamagetotheconcrete.Centeringshallbegraduallyanduniformly lowered
in such a manner as to permit the concrete to take stresses due to its own weight uniformlyand gradually.
Whereinternalmetaltiesarepermitted,theyortheirremovablepartsshallbeextractedwithoutcausinganydamage
totheconcreteandremainingholesfiledwithmortar.Nopermanentlyembeddedmetalpartshallhavelessthan25
mm.covertothefinishedconcretesurface. Whereitisintendedtorefusetheformwork,itshallbecleanedandmade good to
the satisfaction of the Engineer-in-charge.

23. Immediately after the removal of forms, all exposed bars or bolts passing through the Cementconcrete
member and used for shuttering or any other purposes shall be cut inside the cement concrete member to a depth of
atleast25mm.belowthesurfaceof theconcrete andtheresultingholesbefilledby cementmortar.Allfinscaused by form
joints, all cavities produced by the removal of formties and all other holes and depressions, hone comb spots,
broken edges or comers and other defects, shall bethoroughly cleaned, saturated withwater and carefully pointedand
rendered true with mortarof cement and fine aggregatemixed in the proportions used in the grade of concrete that is
beingfinished and of as dryas consistency as is possibleto use, considerable pressure shall be applied in filling and
pointingto ensure thorough filling in all voids, surface which have been pointed shall be kept moist for a period of
twenty four hours. If rock pockets/ honeycomds, in the opinionof the Engineer-in-charge are
ofsuchanextentorcharacterastoaffectthestrengthofthestructuremateriallyortoendangerthelifeofthesteel



reinforcement,heanydeclaretheconcretedefectiveandrequiretheremovalandreplacementoftheportionsofthe — structure
affected.

24. Inthecaseofreinforcedconcreteworkworkabilityshallbesuchthattheconcretesurroundsandproperly grips all
reinforcement. The degree of consistency, which shall depend upon the nature of work and methods of vibration of
concrete shall be determinedby regular slump testes. Following slump shall be adopted for different types of works.

Typeof work Wherevibrators areused | Slumps
Wherevibratorsarenot
used

1) MassconcreteinR.C.C.foundations, footings | 10mm to 25mm 80mm

and retaining walls

(i1) Beams,slabsand columnssimply reinforced | 25m to 40mm 100mm to 120mm

(ii1) Thin R.C.C. section or section with | 40mm to 50mm 125mm to 150mm

congestedsteel

25. Worksstrength tests shall be made in accordance with IS:516. Each test shall beconducted on ten specimens,
fiveofwhichshallbetestedatsevendaysandtheremainingfiveat28days. Thesamplesofconcreteshallbetaken on each day
ofconcreting and cubes shall be made at the rate of one for every 5 cubicmetre of concrete or a part
thereof.However , if conreting done in aday in less than 15 cubic metree, the minimumnumber of cubes can be
reducedto6withthespecificpermissionoftheEngineer-in-charge,similarworkstestsshallbecarriedoutwhenever the
quality and grading of materialsis chargedirrespective of the quantity of concreteproud. The number of
specimensmaybesuitablyincreasedasdeemednecessarybytheEngineer-in-chargewhenprocedureoftestsgiven ~ above
reveal a poor quality of concrete and in other special cases.

26. The averagestrength of thegroup of cubes cast for each day shall not be less than the specified works cube-
strength. 20 per cent of the cubes cast for each day may have values less than the specified strength, providedthe
lowest value is not less than 85 per cent of the specifiesstrength.

27. R.C.C.work shall have exposedconcrete surface. Centering design and its erection shall approved by he
Engineer-in- charge. One carpenter with helper will invariably be keptpresent throughout the period of concreting.
Movementoflabourand otherpersonsshall betotally prohibited overreinforcement laid in position. Foraccess to
differentparts,suitablemobileplatformsshallprovidedsothatsteelreinforcementinpositionisnotdisturbed.For ~ ensuring
proper  cover,motarblocksofsuitablesizeshall becast and tied to thereinforcement.Timberkapchi, or
matalpiecesshallnotbeusedforthispurpose.Concretingofimportantstructuralmembersshallalwaysbedonein the
presence and under the supervision of department person not below the rank of Astt. Engineer/ Addi-Astt. Engineer
Overseer or as instructedby the Engineer-in- charge. After removalof form work checks that concrete produced is of
good quality. Plastering shall not be allowed to the expressed faces of concrete.

28. In reinforced concretethevolumeoccupied by reinforcementshall not bededucted.The slabshall bemeasured as
running continuously through and the beam as the portion below the slab.

29. All necessary labour, materials equipment, etc. for sampling, preparing test cubes, curing etc., shall be provided
by the Contractor. Testing of the materials and concrete may be arranged by Engineer-in- charge in an approved
labouratory at the cost of the contractor.

30. Thepaymentwillbemadeoncmt. basisof thefinished work.

31. Theunitrateforconcreteshallincludethecostofallmaterials,labour,toolsandplanrequiredformixing,placing in
position, vibrating and compacting finishingas per directions of the Engineer- in- charge , curingand all other
incidentalexpensesforproducingconcreteofspecifiedstrengthtocompletethestructureoritscomponentsasshow on  the
drawings and according to these specifications.

ItemNo.
11
Providing and laying weep hole in Abutment and returns by using A.Cof 100mm.Including laying in
proper grade and jointing the complete as per detailed specifications.



Weep holes as shown on the drawings shall be provided in the masonry structures with height more than
2mtodrainmoisturefromthebackfilling. Weepholesshallbeprovidedwith100mmdiaACpipesandshallextend through
the full width of the masonry with slope of about 1 vertical to 20 horizontal towards the draining face.

The weep hole shall be suitably staggered and the spacing of weep holes shall not exceed 2 m in horizontal
andlmverticaldirectionwith thelowestoneataboutl SOmmabovethelowwaterlevelorbedlevelwhicheveris higher or as
directed by the Engineer.

Thepayment willbemadeon Nos.basis ofthefinished work.

ItemNo.
12
ProvidingandlayinginPositionFE500DTMTbarreinforcementincludingcutting,bending hooking and
tying complete as per detailed drawings for the following (A) Piers (B) Abutments (C) R.C.C. Returns.

2.00 Materials:-T.M.T. shall conform to IS : 1786-FE 500 Mild steel bidning wires shall conform to the
specification.

2.1 The work shall consist of furnishing and placing reinforcement of the shape and dimensions shown on the
drawing or as directed by the Engineer-in-charge.

2.2 Steel shall be clean and free from loose rust mill scale at the time of fixing in position and subsequent
concreting.

2.3 Reinforcing steel shall conform accurately to the dimensions given iron bar bending schedules shown on
relevant drawing. Bar shall be bent cold to the specified shape and dimensions or as directed by the Engineer-in-
charge using a proper bar bender, oprated by hand or power ro attain proper reduis of bends. Bars shall not be bent
orstraightenedinmannerthatwillinjurethematerial. Barsbendduringtransportingorhandalingshallbestraightened ~ before
use on work ; they shall not be invariably be provided. The dius of the bend shall not less than twoce the diametre
of the round bar and length of the straight part of the beyond the end of the curve shall be at lest four lest
fourtimesthediametreoftheroundbar.Inthecasewhicharenotroundandinthecaseofdeformedbars,thediametre shall be
taken as the diametre of a circle having a equivalent effective area. The work shall be suitably encased tp prevent
any splitting of the concrete.

2.4 All reinforcement bars shall be accurately placed in exact on the drawings, and shall besecurely held in
position during placing of concrete by annealed binding wire not less than 1mm, in size andconfirming to IS : 280
and by using stay blocks or metal chairs, spacer, meteal hangers, supporting wires or other approved device at
sufficientlycloseintervals.Barswillnot ~ beallowetosagbetweensupports  ordisplaced  duringconcretingoranyof
theiroperationsoverthe work.Alldevicesusedforpositioningshallbenon-corrodiblematerial. Woodenandmetal supports
will not extend to the surface of concrete except where shown on the drawings. Placing bars on layers of freshly
laid concrete as the work progress or adjusting bar will not be allowed. Pieces of broken stone of brick and wooden
blocks shall bot be used. Layers of bars shall be separetly by spacer bars, precast mortar block, or other
approveddevice.Reinforcementafterbeingplacedinpositionshallbemaintainedincleanconditionuntilcompletely
embedded in concrete. Special care shall be exercised to prevent any displacement of reinforcement in concrete
alreadyplaced.Toprotectreinforcementfromcorrosion,concretecofershallbeprodiedasindicatedonthedrawing. All bars
protruding from concrete and to which other bars are to spliced and which are likely to be exposed for an indefinite
period shall be protected by a thick coat of neat cement grout.

2.5.  Barscrossingeachother,whererequiredshallbesecuredbybindingwire(annealed)ofsizenotlessthan 1
mm.in such amannedthat they do not slipovereach other at thetime offixing and concreting.



2.6.  As far as possible, bars of full length shall be used. In case this is not possible, overpalling of bars shall be
doneas directedby the engineer-in-charge. When particable,overlapping barshall not toucheach other, but bekept
apart by 25mm or 1.25 times the maximum size of the coarse aggregate which ever in greater, by concrete between
them, Where not feasible, overlapping bars shall be bound with annealed steel wire, not less than 2mm thickness
twistedright. Theoverlappsshallbestaggeredfordifferentbarsandloacatedatpoints,alongthespanwhereneither shear not
bending movement is maximum.

2.7.  Whenever indicated on the drawings or desired by the Engineer-in-charge, bar shall be joined by couplings
whichshallhaveacross-sectionsufficient totransmitthefullstrengthofbars. Theendofthebarsthatarejoinedby
couplingshallbeuusetforasufficientlengthsothattheeftectivecross-sectionathebaseofthreadsshallbestandard white
worth hreads. Steel for cpuling shall conform to IS : 226.

2.8.  When permitted or specified on the drawings joints of reinforcement bars shall be but welded so a transmit
theirfullstrength. Weldedjointsshallpreferably belocatedat pointswheresteel willnotbesubject tomorethan75
percentofthemaximumpermissiblestressesandseldssotoggeredthatatanyonesectionnotmorethan20percent of the rods
are welded. Only electric are welded using a process which excluded air from the molten metal and conforms to any
or all there special provisions for the work will be accepted. Suitable means shall be provided for holding the bars
securely in postion during welding. It must be ensured that no voids are left in welding and when welding is done in
2 or 3 stages, previous surface shall be cleaned properly. Ends of the bars shall be cleaned of all
loosescale,rustgrease,paintandotherforeignmatterbeforewelding. Onlycompetentweldersshallbeemployedon the
work. The M.S. electodes used for welding shall conform to IS : 814 welded pieces of reinforcement shall be tested.
Specimen shall be taken from the actual site and their mnumber and frequency to test shall be as directed by the
Engineer-in-charge.

3.00Modeof Measurement and Payment

Therateshall befora unit ofOneM.T

ItemNo.
13
Filling available excavated earth (excluding rock ) in trenches plinth sides of foundation etc. in layers
not exceeding 20cm in depth consolidating each deposited layer by ramming and watering.

1.0 Theearthtobeusedforfilingshallbefreefrom salts,organicorotherforeignmatter,Allclodsof earth shall
be broken.

2.0  Assoonastheworkinfoundationhasbeencompletedandmeasured,thesiteoffoundationshallbe cleared of
all debris, stone, mortar droppings etc. and filled with earth in layers not exceeding 20 cms. each layer shall be
adequately watered, rammed and consolidated before the succeeding layers is laid, the earth shall the rammed with
iron rammers where reasible and with the butt ends of crow-bars. Where rammer can not be used. With iron
rammers finished level, the surface shall be flooded with water for at least 24 hours and allowed to dry and then
rammed and consolidated.

3.0  Theexcavatedstuffoftheselectedtypeshallbeallowedtobeusedinfillingthetrenches andplinth under no
circumstances black cotton soil be used for filling.

4.0  Thepaymentshallbemadeforfillingintrenchesandplinth.Nodeductionshallbemadefor strinkage
of voids, if consolidated as instructed above.

5.0 Therateshall befora unit ofonecubic metre.




ItemNo.
14
Providing and fixing Hectometer of pecast C.C. 1:2:4 including necessary reinforcement as per L.R.C.
type design including painting lettering and etc. complete. (II) Fixing in C.C. 1:5:10.
Theworkcovers thesupply,painting, letteringandfixing ofHectometer stone.

Thedimensionsofthestonesandthesize,colour,arrangementoflettersandscriptsshallbeasperl.R.C.-26 type
designs. The Hectometer stone shall be precast cement concrete 1:2:4 for which relevant specification shall be
followed.The stone shall be bedded into the ground with adequate foundation in C.C. 1:5:10 as indicated in the
drawingsorintherelevantl.R.C.SpecificationsorasdirectedbytheEngineer-in-charge. Theorientationandlocation of the
stones shall be as indicated in the drawings or in the relevant [.R.C. Specifications or as directed by the Engineer-in-

charge.

MEASUREMENTOFPAYMENT

ThemeasurementwillbetakeninNumbersofHectometerstonefixed at sitefixinginC.C. 1:5:10.

RATE
Thecontractunitrate forHectometerstonesshallbepaymentinfullcompensationfor furnishing,alllabour,
materialsincludingprovidingnecessaryreinforcement,tools,equipmentandmakingthestones,paintingandlettering  and

fixing at site and all other incidental costs necessary to complete the work to the specifications.

ItemNo.
15

Providing and fixing guard stone as per IRC type design including white washing etc complete (i)
Fixing in C.C. 1:5:10.
FixinginC.C. 1:5:10

1. Theguardstoneshallbeofapprovedqualityand of20cmx 15cmsizeanditslengthshallnotbeles
than75cms. Thetopportionshallberounded. Thetop38cmshallbechiseldressedonallsides. Thesizeshapeand ~ dimensions
of the guard stones shall be exact and shall be nearly dressed and finished.

2. TheguardstoneshallbefixedinpositionasdirectedbytheEngineerinchargeininC.C.1:5:10which
willconsistofonepartofcement,livepartofgoodsandandtenpartsofgoodbrickbats.Rateincludesalllabourand curring etc.
necessary for consrete. If the guard stone shall be fixed in wearing coat. the equivalent volume covered
bytheguardstonesshall begiventhreecoatsof whitewash. Themeasurementforpaymentshallbepernumberof guard
stone fixed in position.

3. Unitrateofguardstoneincludesthecostofallmaterials,laboures,tools, fixing&whitewashingas directed by
the Engineer in charge.



ItemNo.

16
ProvidingandfixingordinaryKilometerstoneofpre-castC.C.1:2:4includingnecessaryreinforcement  as
per LR.C. type designin C..C. 1:4:8 including painting lettering etc. complete.

l. KilometrestoneshallbeofapprovedqualityandshallbeeitherblackRajulastoneorofprecast1:2:4 RCC
specified in the item.

2. Thesize,manneroffixing,paintingandletteringofK.M.stoneshallconformspecificationasperIRC
- 8 (Type design for Highway kilometre sones) The fixing of K.M. stone shall be carried out in ordinary concrete of
grade specified in the item using hand broken metal field metal or gravel, The measurement for payment shall
bemade per No. of K.M. stone fixed in position.

3. Unit rate for kilometre alone includes the cost of all materials labours tools fixing finishing curing
lettering and painting as directed by the engineer in charge.

ItemNo.

17
Providingandfixingindicatorstoneofapprovedstoneasperl.R.C.typedesigninC.C.1:4:8including white
washing etc. complete.(ii) Fixing in C.C. 1:5:10.

1. Indicator stones shall be of approved quality and of the size 20 cm x 20 cm, its length shall not be less then
80 cms. The top 38 cm shall be chisel dressed on all sides. The size shape and dimension of indication stones shall
befixedfirmlyinpositioninembankmentorcuttingasthecasemaybe. Theexposedpartoftheindicatorstoneshall

bedonebythecontractorathisowncost. Themeasurementforpaymentshallbepernumberofindicatorstonefixed _in

position.

2. Unit rate indicator stone includes the cost of all metarials labour,tools, fixing and whilewashing as directed
by the Engineer in charge.

ItemNo.

18
SupplyingandfixingroadsignboardofM.S.plateandangleIRincludingpainting,letteringetc
completeincludingfixinginCC1:4:8withnecessaryexcavationetc.completeasperIRCTypedesign

(IReflectiveType.

ReflectiveType

Retro-reflective Sheeting:- The retro-reflective sheeting used on the signs shall consists of the white or coloured
sheetinghavingasmoothoutersurfacewhichhasthepropertyofreflectionoveritsentiresurface.Itshallbeweather
resistantandexibitcolourfastness.Itshallbenewandunusedandshallshownoevidenceofcracking,scaling,pitting,
blistering, edge lifting or curling and shall have negligible shrinkage or expansion. The reflective sheeting can be
either of Engineering Grade material with enclosed lens.

Engineering grade sheeting:- The sheeting shall be of enclosed lens type conof microscopic lens elements
embeddedbeneaththesurfaceofasmooth,flexible,transperant,water-proofplastic,resultinginanon-exposedlens  optical
reflecting system. The retro-reflective surface after cleaning with soap and water and in dry condition shall have the
minimum co-efficient retro-reflection(determined in accordance with ASTM Standard:E-810) as indicated in Table
below.

TableShowingtheAcceptableMinimumCo-efficientofRetro-ReflectionforEngineeringGrade
Sheeting(Candelas per Lux per Square Metre)



Observation | Enterance White Yellow Orange Green Red Blue
anglein anglein
degrees degree
0.2 -4 70 20 25 9.0 14.5 4.0
0.2 +30 30 22 7.0 3.5 6.0 1.7
0.5 -4 30 25 13.5 4.5 7.5 2.0
0.5 +30 15 13 4.0 22 3.0 0.8

Whentotallywet,thesheetingshallnotshowlessthan90percentofthevaluesofretro-reflectionindicatedinabove table. At
the end of 5 years, the sheeting shall retain at least 50 percent of its original retro-reflectance.

Adhesive:-Thesheetingshalleitherhaveapressure-sensitiveadhesiveoftheaggressive-tacktyperequiringnoheat,
solventorotherpreparationforadhesiontoasmoothcleansurface,oratackfreeadhesiveactivatedbyheat,applied in a heat
vacuum applicator, in a manner recommended by the sheeting manufacturer. The adhesive shall form a durablebond
to smooth,corrosion and weatherresistant surfaceofthebaseplatesuch that it shall not bepossibleto
removethesheetingfromthesignbaseinonepiecebyuseofsharpinstrument.Incaseofpressure-sensitiveadhesive sheeting,
the sheeting shall be applied in accordance with the manufacturer's specification. Sheeting with adhesive requiring
use of solvents or other preparation for adhesive shall be applied strictly in accordance with the manufacturer's
instructions.

Fabrication:- Surface to be refletorised shall be effectively prepared to receive the retro-reflective sheeting. The
alluminium sheeting shall bede-greased eitherby acid orhot alkalineetching and all scale/dust removed to obtain a
smooth plain surface before the application of retro-reflective sheeting. If the surface is rough, approved surface
primer may be used. After cleaning, metal shall not be handled, except by suitable device or clean canvas gloves,
between all cleaning and preparation operation and application of reflective sheeting/primer. There shall be no
opportunity for metal to come in contact with grease, oil or other contaminants prior to the application of retro-
reflective sheeting.

Completesheetsofthematerialshallbeusedonthesignsexceptwhereitisunavoidable. Atsplices,sheeting
withpressure-sensitiveadhesivesshallbeoverlappednotlessthanSmmorbuttedwithagapnotexceeding0.75Smm. ~ Where
screen printing with transparent colouris proposed, only butt jointing shall be used. The material shall cover
thesignsurfaceevenlyandshallbefreefromtwists,cracksandfolds.Cut-outstoproducelegendsandbordersshall be bonded
with the sheeting in the manner specified by the manufacturer.
Colourforsigns:-Signsshallbeprovidedwithretro-reflectivesheetingincoloursasshownonthedetaileddrawings. ~ The
reverse side of all sign shall be painted grey.

Coloursshallcomplywithwiththefollowingl.S.I.shadesgiveninBureauofIndianStanderd(B.1.S.):5-1978
"Colours for Ready Mixed Paints":

Blue - IndianStandardColourNo.166:FrenchBlue
Red - Indian Standard Colour No. 537 : Signal Red
Grey - IndianStandardColourNo.630:FrenchGrey
Green - Indian Standard Colour No. 284 : Indian Green

Testing:-Retroreflectivesheetingofvariouscoloursshallbegottestedintherecognized/Govt.laboratoryasdecided by the
Engineer-in-charge before being used.

Measurement:-Themeasurementforpavmentshallbepernumberofsignboardpostfixedin position.




ItemNo.

19
CitizeninformationBoards.ProvidingandfixingofTypicalinformationboardasperinstructionTwo ACP
sheets of 3mm thick of 900mm x 750mm size fixed at top & bottom duly rivetted with MS angles of 25
x 25 x 5mm thick MS angle shall be welded by two vertical M.S. angleof 5mm thick to 75mm x 75mm
pf 12SWG square tubes posts duly embeded in cement concrete M-15 grade blocks of 600mm x
600mm x 750mm below ground level. The letters and figures of any shade reflectorised with High
Intensity Prismatic Grade Retro Reflective Sheeting of TYPE-4 asper ASTM D-4956 andlatestMORD
specification;Allsectionsofframedpostsandsheettube willbe paintedwithprimerandtwocoatsof
epoxypaintsasperdrawingClausel701annexture1700.1(10.16)(A)Class-BHighintensityGradeRetro
Reflective Sheeting.

GuidelinesforinstallationofSignagesfor MUKHYAMANTRIGRAMSADAKYOJAN
A_ll

Alltheroadsunder MMGSY shall beinstalledwithMandatoryregulatory signs,Cautionary/ Warning
Signs and informatory signs as per the provisions contained in code of practice for Road signs, IRC
67-2012 and as per the provisions given in Section 1700 of Specifications for RuralRoads, Ministry
of Rural DevelopmentpublishedbylRCinyearJanuary-2014.Adequate provisionsforRoadSigns,Road
Markings, Cat Eyes and other road appurtenances shall be made in project.

In addition to above, it would be mandatory to install “MMGSY Logo Board”, Main
Informatory Sign board as per the guidelines given Below:

1. LogoBoard at Starting point of the MMGSYRoad:Any road work underMukhya Mantri Gram
Sadak Yojana generally starts from existing NH, SH, MDR or ODR and it is essential that the
information should bedisplayed on theroadfromwheretheMMGSY road starts,as
such,a“LogoBoard—Entry”shallbeinstalledasperthedesign&detailsgiveninFigure-1.
Theinformation should bedisplayed insuch away thattheinformation should be
visible from both the directions

2. LogoBoardatintermediatedistanceontheMMGSYRoad:logo boardsshallbefixedinthe
following manner:
2.1. Iftheroadlengthis<2km(Lessthan2kms),onelogoboardatfinishingpointoftheroad
2.2. Iftheroadlengthis>2km(MoreThan2kms),onelogoboardatappr.2kmincluding the
board at the finishing point of the road
2.3. SizeoftheMMGSYLogo:600mmx600mm
2.4. SizeoftheMMGSYTitlePlate:1100mmx300mm

3. MMGSYProjectTitleInformationBoard:ATitleinformationboardasprescribedinsection1700 of
specifications for Rural road published by IRC in January 2014 shall be fixed at startingpoint of
MMGSY road. The details and design are given in figure 2.

4. MMGSYCitizeninformationBoard:ACitizeninformationboardshouldbefixedatstarting point of
MMGSY road. The details and design are given in figure 3.



FIGURE:3-MMGSYCITIZEN INFORMATIONSIGNBOARD
MMGSY Citizen’s information Board- Providing and fixing of typical MMGSY information board as
per instruction. Two MSsheets of 3 mm thick, of 900 mm x 750mm size fixed at top & bottomduly
rivetted with MSangles of 25 x25x 5mm thick M.S angle shall bewelded by twovertical
M.S angle of 5mm thick to 75 mm x 75 mm of 12 SWG square tubes posts duly embedded in
cement concrete M-15 grade blocksof600mmx600mmx750mm,belowgroundlevel.The
letters&figureofanyshade reflectorisedwithHighlIntensityPrismaticGradeRetro
ReflectiveSheetingofType-4 asperASTMD- 4956 and latest MORD specifications; All sections of
framed posts and steel tube will be painted with primer and two coats of epoxy paints as per
drawing Clause 1701 and Annexure 1700.1 (10.16). (A) Class- B High intensity Grade Retro
Reflective sheeting.
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DetailedTechnicalSpecifications

PlacementandOperationofRoad Signs

Placement ofroad signs will be withinroad users’ view.Toaidinconveying propermeaning, roadsigns
willbepositionedwith respecttothelocationorsituationtowhichitapplies. The locationand legibilityof
theroad sign willbesuchasto provide adequateresponsetimetoroad users to read and take action at
the operating speed.

Orientation ofSigns

Thesignswillbeplacedatrightanglestothelineoftraveloftheapproachingtraffic. Where light reflection
from the sign face is encountered to suchanextent as to reduce legibility, the sign shouldbe turned
slightly away from the road. On horizontal curves, the sign should not be fixed normal to the
carriageway but the angle of placement will be determined with regard to the course of the
approaching traffic.

Signfaceswillbenormallyvertical,butongradientsitmaybedesirabletotiltasignforwardor ackward from
the verticalto make it normal to the line of sight and improve the viewing angle.

Cautionary/warning andmandatorysignswillbefabricatedthroughprocessofscreenprinting. Incase the
facility is not locally available in the region of work, these signs and informatory signs may have
inscription /message having cut letters of non-reflective black sheeting which shall be bonded well or
thebase sheeting as directed by Engineer in charge.

1. MaterialforSigns:
Thevariousmaterialsandfabricationofroadsignsshallconformtothefollowingrequirements:

1.1 Concrete

Concreteforfooting shallbeofthegradeshownonthecontractdrawingsorofminimumM15 grade
confirming to section 800 of the specifications for MORD.

1.2 ReinforcingSteel
ReinforcingsteelshallconformtotherequirementsofIS1786unlessotherwisespecified.

1.3 Bolts,NutsandWashers

HighstrengthboltsshallconformtoIS1367whereasprecisionbolts,nuts,etc.shall conform to
IS 1364.

1.4 PlatesandSupports

PlatesandsupportsectionsforthesignpostsshallconformtolS226andIS2062orany other stated
IS specification.



1.5 Substrate
Aluminium Composite Material(ACM) conforming to following subsections.

a) AluminiumSheet

Aluminiumsheetsusedforsignboardsshallbeofsmooth,hardandcorrosionresistantaluminiumalloy conforming to IS 736 -
Material Designation 24345 or 1900.

b) Aluminum CompositeMaterial(ACM)

ACM sheets used for sign boards is a sandwiched construction with a thermoplastic core of ,,Low Density
Polyethylene*(LDPE)betweentwothickskins/sheetsofAluminiumwithoverallthicknessof4Ammand3mm,
andAluminiumskinthicknessof0.4-0.5mmand0.25-0.3mmrespectivelyonbothsides. Theretroreflective
sheetingmustbeappliedonthetopsurfacewithaluminumsurfacewithrecommendedsurfacepreparationfrom
sheetingmanufacturer. Afluorocarboncoatingmaybeappliedovertheexposedsurfaceofaluminiumtoensure
corrosionresistantandweatherabilityandshallconformtorelevantASTM.Themechanical propertiesof4Amm
and3mmA CMandthatofits AluminumskinshallconformtotherequirementgiveninTablel.1,whentested in
accordance with the test methods mentioned against each of them

Tablel.1SpecificationsforAluminumCompositeMaterial( ACM)

Specificationfor4émm Sp ;:rl-f.i’)’ﬁtr;;m
SINo. Description
Standardtest| Acceptablevalue Acceptable
value
A MechanicalPropertiesofACM
Peeloff  strength  with retr
1 reflectiv  sheeting (Dru o ASTMD903 | Min.4N/mm Min.4N/mm
eTest) . m Peel
2 Tensilestrength ASTMES8 Min.40N/mm? Min. 30N/mm2
3 0.2%ProofStress ASTMES Min.34N/mm?2 Min. 34N/mm2
4 Elongation ASTMES8 Min.6% Min.5%
5 | Flexuralstrength ASTMC393 | Min.130N/mm? Min.120N/mm2
6 ShearstrengthwithPunchsheartest ASTMD732 Min. 18N/mm? Min.18 N/mmz2
B PropertiesofAluminiumSkin
1 Tensilestrength (Rm) ASTMES8 Min.150N/mm?2 Min.130N/mm2
Min. 70,000
P . 2 7

2 Modulusofelasticity ASTMES Min.70,000N/mm N/mm2
3 Elongation ASTMES AsoMin.2% A50Min.2%
4 0.2%ProofStress ASTMES Min.110N/mm? Min.110N/mm2

PlateThickness



Shouldermountedgroundsignswithamaximum sidedimensionnotexceeding600mmshall
notbeless3mmthickwith AluminiumCompositeMaterial. Allothersignsshallbeat least4mm
thickwithAluminiumCompositeMaterial. Thethicknessofthesheetshallberelatedtothesizeof
thesignanditssupportandshallbesuchthatitdoesnotbendordeformunderprevailingwindand
otherloads.Alloverheadsignsmadewith AluminiumCompositeMaterialshallbeminimum4
mmthicktowithstand wind and other loads without deformation.

1.6 RetroReflectiveSheeting

The retro reflective sheeting used on the signs shall consist of white or coloured sheeting having a
smooth outer surface, whichhas the property of retro reflection over itsentire surface. Itshall be
weather resistant andexhibit colourfastness.Itshall benew and unused andshow no evidence of
cracking,scaling,andpitting,blistering,edgeliftingorcurlingand shallhavenegligibleshrinkageor
expansion. A certificate of having the sheeting tested for coefficient of retro reflection, daytime
colour and luminance, shrinkage, flexibility, liner removal, adhesion, impact resistance, specular
gloss and fungus resistance, 3 years outdoor weathering and its having passed these tests shall be
obtained from International/Government laboratory/Institute by the manufacturer ofthe sheeting and
in case the certificate is obtained from international agency, itshould alsobeobtained from Indian
agency within 3 years of launching of product by the manufacture inabroad. Alternatively,a
certificateconforming toASTMSpecification(D4956-09) on artificial accelerated weathering
requirements from a reputed laboratory in India will be accepted. The supplier will have to submit
performanceguaranteeofmeetingtherequirementofthreeyearsoutdoor weatheringofthesheeting.

AllmicroprismaticgradesheetswillbeasperASTMD4956-09Typel V. Thereflectivesheeting shall be
madeofmicroprismaticretro-reflectivematerial. Theretro-reflectivesurface,after cleaningwithsoap
and water and in dry condition shall have the minimum co-efficient of
retroreflection(determinedinaccordancewithASTMD4956-09), Whentotallywet,thesheeting
shallshownotlessthan90percentofthevalues, ofretro-reflectionindicatedin6.4.attheendof the 7 years,
the sheeting shall retain at least 80 percent of its original retro-reflectance.

1.7 Messages/borders:Themessage(legends,letters,numeralsetc.)letter,numerals,symbols
/legend/arrow etc. in Gujarati, Hindi and /or English, should either bescreen-printed or to becut out
from durable transparent Overlay Electrocutable film or cut out from the same type of reflective
sheeting for the cautionary /mandatory signboards. The screen printing shallbeprocessed and
finishedwithmaterialsand inamannerspecifiedbythesheetingmanufacturer.Forthe
informatoryandothersignboards,themessages (legends, letters, numerals etc.) and borders shall be
cut out from durable transparent overlay film or cut-out from the same reflective sheeting only. Cut
outsshallbefromdubletransparentoverlaymaterialsasspecifiedbythesheetingmanufacturer and shallbe
bonded with the sheeting in the manner specified bythe manufacturer. For screen-printed transparent
coloured areas on white sheeting, the coefficient of retro- reflectionshallnot
belessthan50percentofthevaluesofcorrespondingcolourinthe
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abovetable.Cut-outmessagesandborders,whereverused,shallbe either made
out of retro reflective sheetingormadeoutofdurabletransparentoverlay
exceptthoseinblackwhichshallbeofnon-reflectivesheetingoropaquein case of
durable transparent overlay.

Table6.4: AcceptableMinimumCoefficientofRetro-reflectionforType-IV Prismatic
Grade Sheeting (Candelas per Lux per Square Metre)

5 o > m 5 < =) ) Tl ElEes 2|2z Zo =
> 7| & B e F| 2| 8||3|8E E & E|E E
g8 %E| F| §| & & 138 5| §F S E S
3 F =% P E 2 ER g
= ® o o} o

=) = = =

(ol (ol

0.1°8 -4° 500 380 200 | 70 90 42 | 25 400 300 150
0.1°8 +30° 240 175 94 | 32 42 20 | 12 185 140 70
0.2° -4° 360 270 145 | 50 65 30| 18 290 220 105
0.2° +30° 170 135 68 | 25 30 14 | 85 135 100 50
0.5° -4° 150 110 60 | 21 27 13 75 120 90 45
0.5° +30° 72 54 28 | 10 13 6 | 3.5 55 40 22

AMinimumCoefficientofRetroreflection(R4)(cd.Ix'.m™).

BValues for 0.1° observationangles are supplementaryrequirements thatshall apply
onlywhen specified by the purchaser in the contract or order.

1.8 Adhesives: The sheeting shallhave a pressure-sensitive adhesive of the aggressive-
tack type requiringno heat, solventorother preparationfor adhesion to a smooth clean
surface. The adhesive shall be protected by a removable liner (removable by peeling
withoutsoakinginwaterorothersolvent)andshallbe suitableforthetypeof
materialofthebaseplateusedforthesign.Theadhesiveshallfromadurablebond to smooth,
corrosion and weather resistant surface of the base plate such thatitshall notbepossible
to remove the sheeting from the sign base in one piece by use of sharp
instrument.Incaseofpressure-sensitiveadhesivesheeting,thesheetingshallbeapplied in
accordance with the manufacturer’s Specifications.

1.9 Fabrication:

Surfacetobereflectorisedshallbeeffectivelypreparedtoreceivethe
retroreflectivesheeting. Thealuminumsheetingshallbede-greasedeitherbyacid or hot
alkaline etching and all scale/dust removed to obtain a smooth plain surface
beforetheapplicationofretro-reflectivesheeting.Ifthesurfaceisrough,approved surface
primermaybeused.After cleaning,metalshall notbehandled,exceptby suitable device
or clean canvas gloves, between all cleaning and preparation operation and
application of reflective sheeting/primer. There shall be no
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opportunityformetal tocome in contactwith grease, oilor other contaminants

prior to the application of retro-reflective sheeting. Complete sheets of the material
shall beusedonthesignsexceptwhereitisunavoidable.Atsplices,sheeting withpressure-
sensitive adhesives shallbe overlapped not lessthan Smm. Where
screenprintingwithtransparentcoloursisproposed,onlybuttjointshallbeused.
Thematerialshallcoverthesignsurfaceevenlyandshallbefreefromtwists, cracks and
folds. Cut-outs to producelegends and borders shall bebonded with the sheeting in the
manner specified by the manufacturer.

1.10 Installation

1.10.1 Signposts,theirfoundations andsignmountingsshallbesoconstructedas
toholdtheseina proper and permanent position against the normal storm wind loads or
displacement by vandalism.Normally, signs with an area upto 0.9 sq. m. shall be
mounted on a single post, and for greater area two or more supports shall be provided.
Sign supports may be of mild steel, reinforced concrete or galvanized iron (G.l.). Post( s)
shallbefirmlyfixedtothegroundbymeansofproperlydesignedfoundation.Theworkof
foundation shall conform to relevant Specifications as specified.

1.10.2 Allcomponentsofsignand supports, otherthanthereflectiveportionandMsS/

G.l. posts shall be thoroughly descaled, cleaned, primed and painted with two coats of
epoxy paint. Any part ofmild steel (M.S.) post below ground shall be pained with three
coats of red lead paint.

1.10.3 The signs shall be fixed to the posts bywelding in the case of steel posts and by
bolts andwashers ofsuitablesizeinthecaseofreinforcedconcreteorG.l.posts. Afterthe
nutshave beentightened, the tails of the bolts shall be furred over with a hammer to
prevent removal.

1.10.4 Fixing

1.10.4.1 Materials

The various materials and fabrication of the traffic signs shall conform to the following
requirements:

4.1.1. Concrete:ConcreteshallbeoftheM20gradeorasshownontheContractdrawi

ngsor otherwise as directed by the Engineer.

4.1.2. Water:Water shallconformtolS:456-1978.Storage&handlingofwatershallbeclean.
4.1.3. Cement:CementshallconformtolS:269-1976 orl.S:455-1976.

4.1.4. Sand,aggregates:Sand,aggregate& its gradation shall conformto

M6,M12 &M13of General Technical Specifications for Building Works..

1.10.4.2.Installation

129
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4.2.1. Thesupportingstructureand signs shall be fabricated and erected as per detailsgiven in the
plans.

4.2.2. The work of construction of foundation for sign supports including excavation and

backfill, forms, steel reinforcement, concrete and its placement shall conform to the

relevant Specifications given in these Specifications.

4.2.3. Signsposts,theirfoundationsandsignmountingsshallbesoconstructedastohold signs

in a proper and permanent position to adequately resist swaying in the wind or

displacementby vandalism.

4.2.4 Afterinstallationofsigniscomplete,thesignshallbeinspectedbythe
Engineer.Ifspecular reflection is apparent on any sign, its positioning shallbe adjusted
by the Contractor toeliminate or minimize this condition.

1.11 Warranty and durability: The Contractor shall obtain from the manufacture a
seven-year warranty for satisfactory field performance including stipulated
retroreflectance oftheretro- reflectancesheeting. Andsubmitthesametothe Engineer. The
Contractor/supplier shall also furnish a certification that the signs and materials supplied
against the assigned work meets all the stipulated requirements and carry the stipulated
warranty.  Processed and applied in  accordance with recommended
procedures,thereflectivematerialshallbeweatherresistantand,followingcleaning,shall
show no appreciable discolouration, cracking, blistering or dimensional change and shall
nothavelessthan50percentofthespecified minimum reflective intensity values (Table
800-1and800-2)whensubjectedtoacceleratedweatheringfor1000

hours, using typeE orEH weatheromrter (AASHTODesignation M

268).

1.12 Measurements forPayment
Themeasurementofstandardcautionary,mandatoryandinformation signs
supplied and fixed, while for direction and place identification signs,
these shallbe measured in No. basis.

1.13 Rate

TheContractunitrateshallbepaymentinfullforthecostofmakingthe road sign,
including allmaterials, installing it at the site and incidentals to
completetheworkinaccordancewiththe Specifications.

ItemNo.
20

Village Name / Bump Ahead Sign:Providing and fixing sign board made out of 2 mm
Aluminium sheet: Size 90 x 60 Cms rectangle as per design of IRC 67-1977. Pretreated
with phospheting process and Acid etching: coated with one coat of epoxy primer and
two coats of best quality Epoxy paint: Reflectorised with Retro Reflective sheeting as
perlatestMOSTspecification:3.1MLong(2Nos)StandPostandframefabricatedfrom
suitablesizeironangleof50x50x5mmpaintedwithbestqualityepoxycoatingsin
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black and white bends the details of symbol on inscription / numerals for each board
shall be as per the instruction of Engineer In Charge the fixing at site shall be in 1:2:4
CCblockofsize45x45x60Cmsforeachlegsincludingexcavation,curingetc.complete under
the supervision of Engineer In Charge (A) Engineer Grade.

801.1. General

801.1.1. The colour, configuration, size and location of all traffic signs for highways other
than Expressways shall be in accordance with the Code of Practice for Road Signs, IRC: 67 or as
shownonthedrawings.ForExpressways, thesizeofthesigns,lettersandtheirplacementshallbe as
specified in the contract drawings and relevant Specifications. In the absence of any details or for
any missing details, the signs shall be provided as directed by the Engineer.

801.1.2. Thesignsshallbeeitherreflectorisedor non-reflectorisedasshownonthedrawingsoras
directed by the Engineer.When they are of reflectorised type, they shall be of retro-reflectorised
typeandmadeofencapsulatedlenstypereflectivesheetingvideclause801.3,fixedoveraluminium
sheeting as per these Specifications.

801.1.3. In general, cautionary and mandatory signs shall be fabricated through process of screen
printing.Inregardtoinformatorysignswithinscriptions,eitherthemessagecouldbeprintedover the
reflective sheeting, or cut letters of non-reflective black sheeting used for the purpose which must
be bonded well on the base sheeting as directed by the Engineer.

801.2 Materials

The various materials and fabrication of the traffic signs shall conform to the following
requirements :

801.2.1. Concrete:ConcreteshallbeofthegradeshownontheContractdrawingsorotherwiseas directed
by the Engineer.

801.2.2. Reinforcing steel: Reinforcing steel shall conform to the requirement of IS: 1786 unless
otherwise shown on the drawing.

801.2.3. Bolts, nuts, washers: High strength bolts shall conform to IS: 1367 whereas
precisionbolts, nuts, etc., shall conform to IS: 1364.

801.2.4. Plates and supports: Plates and support sections for the sign posts shall conform to IS:
226 and IS: 2062 or any other relevant IS Specifications.

801.2.5. Aluminium:Aluminiumsheetsusedforsignboardsshallbeofsmooth,hardandcorrosion
resistant aluminium alloy conforming to IS: 736— Material designation 24345 or 1900.

801.2.6. Signs with a maximum side dimension not exceeding 600 mm shall not be less than 1.5
mm thick.Allothers shall beat least 2 mm thick.Thethickness ofthesheet berelated to thesize of the
sign and its support and shall be such that it does not bend or deform under the prevailing wind
and other loads.

801.2.7. InrespectofsignsizesnotcoveredbylRC:67 thestructuraldetails(thickness,etc.)shall be as
per the approved drawings.

801.3. TrafficSignsHavingRetro-ReflectiveSheeting
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801.3.1. Generalrequirements: Theretro—reflectivesheetingusedonthesignshallconsistofthe
whiteorcolouredsheetinghavingasmoothoutersurfacewhichhasthepropertyofretro-reflection over its
entire surface.It shall be weather-resistant and show colour fastness.It shall be new and unused
and shall show no evidence of cracking, scaling, pitting, blistering, edge lifting or curling and
shall have the negligible shrinkage and expansion. A certificate of having tested the sheeting
fortheseproperties in an unprotectedoutdoorexposurefacing thesun fortwoyearsand its having
passedthesetestsshallbeobtainedfromareputedlaboratory,bythemanufacturerofthesheeting. The
reflective sheeting shall be either of engineering grade material with enclosed lens or of high
intensitygradewithencapsulatedlens. Thetypeofthesheetingtobeusedwoulddependuponthe type,
functional hierarchy and importance of the road.

800.1.3.2. High intensity grade sheeting: This sheeting shall be of encapsulated lens type
consisting of spherical glass lens, elements adhered to a synthetic resin and encapsulated by a
flexible, transparent waterproof plastic having a smooth surface.The retro-reflective surface after
cleaning with soap and water and in dry condition shall have the minimum co-efficient of retro-
reflection (determined in accordance with ASTM Standard E: 810) as indicated in Table 800-1.

TABLES800-1. ACCEPTABLEMINIMUMCOEFFICIENTOFRETRO-REFLECTION FOR
HIGH INTENSITY GRADE SHEETING

(CANDELASPERFLUXPERSQUAREMETRE)

Observationangle Entranceangle White | Yellow Orange | Green/ Red | Blue
(in degrees) (in degrees)

0.2 -4 250 170 100 45 20
0.2 +30 150 100 60 25 20
0.5 -4 95 62 30 15 7.5
0.5 +30 65 45 25 10 5.0

Whentotallywet,thesheetingshallnowshowlessthan90percentofthevaluesofretro-reflectance
indicatedinTable-800—1.Attheendof7years,thesheetingshallretainatleast75percentofits original
retro-reflectance.

801.3.3. Engineering grade sheeting: This sheeting shall be of enclosed lens type consisting of
microscopiclenselementsembeddedbeneaththesurfaceofasmooth,flexible,transparent,water-
proofplastic,resultinginanon-exposedlensopticalreflectingsystem.Theretro-reflectivesurface
aftercleaningwithsoapandwaterandindryconditionshallhavetheminimumcoefficientofretro-
reflection (determined in accordance with ASTM Standard: E-810) as indicated in Table 800-2.

TABLES800-2.ACCEPTABLEMINIMUMCOEFFICIENTOFRETRO-REFLECTION FOR
ENGINEERING GRADE SHEETING

(CANDELASPERLUXPERSQUARE METRE)

Observationangle | Entrance | Whit | Yello | Orange | Green | Red | Blue
in degree angle in e w

degree
0.2 -4 70 50 25 9.0 145 |40
0.2 +30 30 22 7.0 3.5 6.0 1.7
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0.5 -4 30 25 13.5 4.5 7.5 2.0
0.5 +30 15 13 4.0 22 3.0 0.8

When totally wet, the sheeting shall not show less than 90 percent of the values, of retro-
reflection indicated in Table 800 -2.At the end of 5 years, the sheeting shall retain at least 50
percent of its original retro-reflectance.

801.3.4. Messages/borders: Themessages(legends,letters,numeralsetc.)andbordersshalleither
bescreen printedorofcut-outs.Screen printingshallbeprocessedand finishedwithmaterialsand in a
manner specified by the sheeting manufacturer. Cut-outs shall be of materials as specified by the
sheeting manufacturer and shall bonded with the sheeting in a manner specified by the
manufacturer.

801.3.5. For screen-printed transparent coloured areas on white sheeting, the co-efficient of retro-
reflectionshallnotbelessthan50percentofthevaluesofcorrespondingcolourinTable800-1and 2, as
applicable.

801.3.6. Cut-outmessagesandborders,whereverused,shallbemadeoutofretro-reflectivesheeting  (as
per Clause 801.3.2. or 801.3.3. as applicable), except those in black which shall be of non-
reflective sheeting.

801.3.7. Colour:Unlessotherwisespecified,thegeneralcolourschemeshallbeasstipulatedin IS:
5“Colour forReadyMixed Paints*. viz.

Blue IS Colour No.166 FrenchBlue
Red IS Colour No.537 Signal Red
Green IS Colour No.284 IndiaGreen
Orange IS Colour No.591 DeepOrange

The colours shall be durable and uniform in acceptable hue when viewed in day light or
under normal headlights at night.

801.3.8. Adhesives: The sheeting shall either have a pressure-sensitive adhesive of the aggressive
—tacktyperequiringnoheat,solventorotherpreparationforadhesiontoasmoothcleansurface,or a tack
free adhesive activated by heat, applied in a heat — vacuum applicator, in a manner
recommendedbythesheetingmanufacturer. Theadhesiveshallbeprotectedbyaneasilyremovable liner
(removableby peeling without soaking inwaterorothersolvent)and shall besuitableforthe type of
material of the base plate used for the sign. The adhesive shall form a durable bond to smooth,
corrosion and weather resistant surface of the base plate such that it shall not be possible to
remove the sheeting from the sign base in one piece by use of sharp instrument.In case of
pressure-sensitive adhesive sheeting, the sheeting shall be applied in accordance with the
manufacturer’s specifications. Sheeting with adhesives requiring use of solvents or other
preparationforadhesiveshallbeappliedstrictlyinaccordancewiththemanufacturer’sinstructions.

801.3.9. Refurbishment: Where existing signs are specified for refurbishment, the sheeting shall
have a semi-rigid aluminium backing pre-coated with aggressive — tack type pressure sensitive
adhesive.The adhesive shall be suitable for the type of material used for the sign and should
thoroughly bond with that material.

801.3.10 Fabrication:
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801.3.10.1. Surface top be reflectorised shall be effectively prepared to receive the retro-reflective
sheeting. Thealuminiumsheetingshallbede-greasedeitherbyacidorhotalkalineetchingandall
scale/dust removed to obtain a smooth plain surface before the application of retro-reflective
sheeting.Ifthesurfaceisrough,approvedsurfaceprimermaybeused. Aftercleaning,metalshall not be
handled, except by suitable device or clean canvas gloves, between all cleaning and preparation
operation and application of reflective sheeting/primer.There shall be no opportunity
formetaltocomeincontactwithgrease,oilorothercontaminantspriortotheapplicationofretro-reflective
sheeting.

801.3.10.2. Complete sheets of the material shall be used on the signs except where it is
unavoidable;atsplices,sheetingwithpressuresensitiveadhesivesshallbeoverlappednotlessthan 5
mm.Sheeting with heat-activated adhesives may be spliced with an overlap not less than 5 mm or
butted with a gap not exceeding 0.75 mm.Where screen printing with transparent colours is
proposed, only butt jointing shall be used.The material shall cover the sign surface evenly and
shall be free from twists, cracks and folds.Cut — outs to produce legends and borders shall be
bonded with the sheeting in the manner specified by the manufacturer.

801.3.11. Warranty and durability: The contractor shall obtain from the manufacturer a seven-
year warranty for satisfactory field performance including stipulated retro-reflectance of the retro-
reflective sheeting of high intensity grade and a five year warranty for the adhesive sheeting of
engineering grade and submit the same to the engineer.In addition, a seven year and a five year
warranty for satisfactory in-field performance of the finished sign with retro-reflective sheeting of
high intensity grade and engineering grade respectively, inclusive of the screen printed or cut out
letters/legends and their bonding to the retro-reflective sheeting shall be obtained from the
Contractor/supplier and passed on to the Engineer.The Contractor/supplier shall also furnish a
certification that the signs and materials supplied against the asigned work meets all the stipulated
requirements and carry the stipulated warranty.

Processedandappliedinaccordancewithrecommendedprocedures,thereflectivematerialshallbe
weather resistant and, following cleaning, shall show no appreciable discolouration, cracking,
blistering ordimensional changeand shall not haveless than 50 percent of thespecified minimum
reflective intensity values (Table 800-1 and 800-2) when subjected to accelerated weathering for
1000 hours, using type E or EHWeatherometre (AASHTO Designation M 268).

801.4. Installation

801.4.1. Signposts,theirfoundationsandsignmountingsshallbesoconstructedastoholdthesein
aproperandpermanentpositionagainstthenormalstormwindloadsordisplacementofvandalism.
Normally,signswithanareaupto0.9sq.m.shallbemountedonasinglepost,andforgreaterarea
twoormoresupportsshallbeprovided.Signsupportsmaybeofmildsteel,reinforcedconcreteor
galvanizediron(G.I).Post-end(s)shallbefirmlyfixedtothegroundbymeansofproperlydesigned
foundation. The work of foundation shall conform to relevant Specifications as specified.

801.4.2. Allcomponentsofsignsandsupports,otherthanthereflectiveportionandG.I.postsshall be
thoroughly descaled, cleaned, primed and painted with two coats of epoxy paint.Any part of mild
steel (M. S.) post below ground shall be painted with three coats of red lead paint.

801.4.3. Thesigns shall befixed to theposts by welding in thecaseofsteel posts and by bolts and
washers of suitable size in the case of reinforced concrete or G. L. posts.After the nuts have been
tightened, the tails of the bolts shall be furred over with a hammer to prevent removal.

801.5. Measurementsfor Payment
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Themeasurementofstandardcautionary,mandatoryandinformationsignsshallbein
numbers of different types of signs supplied and fixed, while for direction and place identification
signs, these shall be measured by area in square metres.

801.6. Rate

The contract unit rate shall be payment in full for the cost of making the road sign, including all
materials, installing it at the site and incidentals to complete the work in accordance with the
Specifications

Payvmentshallmadeonnumberbasis

ItemNo.
21

Chevron sign-Providing and fixing sign boards made out of 1.5mm aluminium sheet /
3mmACP(AluminumcompositePanel);size60x50cmrectangularasperdesignofIRC-67-
2012. Pre treated with phospheting process & acid etching; coated with one coat of
epoxy primer and two coats of best quality epoxy paint; reflectorised with High
Intensity Prismatic Grade retro refiectivesheeting of Type-4 as per ASTM D-4956 and
latestM.O.S.T.Specifications;3.3mtrlongstandpostofIronAngle75x75x6mm/65NB
Circular MS Pipe as required and frame fabricated from suitable size iron angle
0f35x35x3mm; painted with bestquality epoxy coatings in black and white bends, the
detailsofsymbolorinscription/numeralsforeachboardshallbeaspertheinstruction of
engineer in charge. The fixing at site shall be in 1:2:4 CC blockof size 45 x 45 x 60 Cm:s.
for each leg including excavation, curing etc.complete under the supervision of
engineerincharge. Awarrantyfor7yearsfortheRetroreflectivesheetingfromoriginal
manufacturer&acertifiedcopyof3yearoutdoorexposuretestreportfromthirdparty test lab
for the product offered shall be submitted by contractor. (A) Class-B Type-4 Retro
Reflective sheeting.

1. Material&Manufacturing:

1.1 Scope
The work shall consist of fabrication, supply and installation of ground mounted traffic signson

roads. The details ofthe signsshall be as shownin the drawings andin conformity withthecode of
practice for Road signs, IRC 67-2012.

1.2 Materials
The various materials and fabrication of the traffic signs shallconform to the

following requirements:

121 Concrete:
Concretefor thefoundationshall beof M 15 Gradeas per section1700 or
thegradeshownonthedrawingsorotherwiseasdirectedbytheEngineer.

122 ReinforcingSteel

Reinforcingsteel shallconformtotherequirements of IS:1786unless otherwise

shown on the drawings

1.2.3  Bolts,Nutsand Washers
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1.24

1.25

HighstrengthBolts shallconformtolS:1367 whereasprecisionbolts,
nuts,etc.shallconformtolS: 1364

PlatesandSupports
Plates and support sections for the sign posts shall conform to IS:226
and IS: 2062 or any other relevant IS specifications.

Substrate
SignpanelshallbefabricatedonAluminumsheet,aluminumcomposite
panel, fibre glass sheeting, or sheet moulding compound. Aluminum
sheets used for sign boards shall be of smooth, hard and corrosion
resistancealuminumalloyconformingtolS:736-MaterialDesignation
243450r1900.Aluminumcomposite Material (ACM) sheets shall be
sandwiched construction with a thermoplastic core of LowDensity
Polyethylene(LDPE)betweentwothickskins/sheetsofaluminumwith
overall thickness of 3mm or 4mm (as specified in the contract), and
aluminum skin thickness 0.5mm and 0.3mm respectively on boththe
sides.

The mechanical proportion of ACM and that of aluminum skin shall
conform to the requirements given in the table 800-1, when tested in
accordance with the test methods mentionedagainsteachof them.

Table800-1:SpecificationsforAluminumCompositeMaterial
(ACM)

SrNo.

Specilication
Specilicationlor4mm P lor

Description

Standard
test

Acceptable

Acceptable
value

MechanicalPropertiesol ACM

Peeloffstrength with

retro
reflective sheeting.

ASTM
D903

Min.AN/mm

Min.4N/mm

Tensilestrength

ASTMES

Min.40

Min.ON/mm?2

0.2%ProofStress

ASTMES

Min.34

Min.4N/mm?2

Elongation

ASTMES

Min.6%

Min.5%

Flexuralstrength

ASTM

Min.130

Min. 120
N/mm?2

D

Shear strength with
Punch shear test

ASTM

Min.18

Min.18
N/mm?2

PropertiesolAluminium

Tensilestrength (Rm)

ASTMES

Min.150

Min. 10
N/mm2

Modulusofelasticity

ASTMES

M7, 7q,000
)

N/mm

Min.

70,00

Elongation

ASTMES

A50Min.2%

A50Min. 2%

N ([ WIN | ~N| C

0.2%ProofStress

ASTMES

Min.110

Min. 110
N/mm?2
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1.2.6 PlateThickness

Shoulder mounted ground signs with a maximum side dimension not
exceeding600mmshallnotbelessthan1.5mmthick Aluminumand

3 mm thick with Aluminium CompositeMaterial. Allother signs shall
be at least 2mm thick Aluminum and 4 mm thick with Aluminium
Composite Material. The thickness of the sheet shall be related to the
size of the sign and its support and shall be such that it does not
bendor deform under prevailing windandother loads.

1.2.7  InrespectofsignsizesnotcoveredbylRC-67,thestructuraldetails
(thicknessetc.)shallbeaspertheapproveddrawingsorasdirected by
the Engineer.

1.3 TrafficsignshavingRetroReflective Sheeting
131  GeneralRequirements

Theretroreflectivesheetingusedonthesignsshallconsistofwhiteorcolouredsheetinghaving
asmooth outersurface,which hasthe propertyof retro reflection overits entire surface.lt
shallbeweather resistant and exhibit colour fastness. It shall be new and unused and show no
evidence of cracking, scaling, and pitting, blistering, edge lifting or curling and shall have
negligible shrinkage or expansion. A certificate of having the sheeting tested for coefficient of
retro reflection, daytime colour and luminance, shrinkage, flexibility, liner removal, adhesion,
impact resistance, specular gloss andfungus resistance, 3 years outdoor weathering and its
having passed these tests shall be obtained from International/Governmentlaboratory/Institute
bythemanufacturerofthesheeting. ThereflectivesheetingshallbeeitherofEngineeringGrade
material with enclosed lens, High Intensity Grade with encapsulated lens or Micro-Prismatic
Graderetroreflectiveelement material asgiveninClauses 801.3.2 t0801.3.7.Guidanceonthe
recommendedapplication of each class ofsheeting may be takenfrom IRC-67.

1.3.2 HighlntensityGradeSheeting
1.3.2.1 HighlntensityGrade(Typelll)

This sheeting shall be of encapsulated lens type consisting of spherical glass lens, elements
adheredto  asyntheticresinandencapsulatedbyaflexible, transparentwater-proofplastichaving  a
smooth surfaceor asanunmetallisedmicroprismaticreflectivematerial elements. Theretro-
reflective surface after cleaning with soap and water and in dry conditionshall have
theminimumcoefficientofretro-reflection(determinedwithASTMD:4956-09)asindicatedin
Table 800-2.

Table800-2AcceptableMinimumCoeffjcientof Retro-reflectionforType I11
HighlIntensityGradeSheeting  (EncapsulatedLensType)

(CandelasPerLuxPerSquare Metre)

Observation Entrance White | Yellow Orange | Green | Red Blue | Brown
Angle Angle
0.1°8 -4° 300 200 120 54 54 24 14
0.1°8 +30° 180 120 72 32 32 14 10
0.2° -4° 250 170 100 45 45 20 12
0.2° +30° 150 100 60 25 25 11 8.5
0.5° -4° 95 62 30 15 15 7.5 5.0
AMinimum@efficidntoRe¥toreflecBn(A)(cddx 2 10 10 5.0 3.5
A

l.m'2 .
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Byaluesfor0.1 °observationanglesaresupplementaryrequirementsthatshallapplyonlywhen
specifiedby the purchaser in the contract or order.When totally wet, the sheeting shall show
not less than 90percent, of the values of retro reflectance indicated in above Table. At the end
of 7 years, the sheetingshall retainatleast 80percentof its originalretro-reflectance.

1.3.2.2 HighlntensityMicro-PrismaticGradeSheeting(HIP)(Type
Iv):

Thissheetingshall beof highintensity retro-reflectivesheetingmadeof micro-prismaticretro-
reflectiveelementmaterialcoatedwithpressuresensitiveadhesive. Theretro-reflectivesurface
aftercleaningwithsoap and water andindry conditionshall havethe minimum co-efficient of
retro-reflection(determinedinaccordancewithASTMD4956-09) asindicatedinTable800-3.

Table800-3AcceptableMinimum CoefficientofRetro-
ReflectionforTypelVHighIntensityMicro-prismatic

GradeSheeting’
(CandelasPerLuxPerSquare Metre)

R EHEEEEEEE
2E°Z| 2 |5 |E |8|™|f|% [F g |Fc|5¢s

2P 5| e | 5 |2 3 |#F5|% 3

& e & )

- (¢*] (¢] [¢]

5| 8

Q.1° -4°] 500[ 380 200 70 [ 90] 42| 25 400 | 300 150
Q,.1°] +30°] 240 I75] 9 321421 20| 1 185 | 140 7
02°] 4°] 360 270 | 145] 50 65| 30| 1 290 | 220 105
0.2°] +30°] 170 | 135] 6 25130 14| 8.5 135 | 100 5
05°] 4°] 150 TI0] 6 2101271 13 7.5 120 | 90 4
0.5° | +30°| 72 5 2 10 13] 6 | 3.5 55 40 2

AMinimumCoefﬁcientofRetroreﬂection(R)(cd.IX_ 1 .m_z).
A

BValuesfor 0.1° observationanglesaresupplementaryrequirementsthatshallapplyonlywhen
specified

by the purchaserinthe contractororder. When totally wet,the sheetingshallshow notless than 90
percentofthevaluesofretro reflectionindicatedinaboveTable.Attheendot7years,the sheeting shall
retainatleast80percentofitsoriginalretro-reflectance

1.3.4 PrismaticGradeSheeting
1.3.4.1 PrismaticGradeSheeting(Type VIII)

Thereflectivesheetingshallberetroreflectivesheetingmadeofmicroprismaticretroreflective
material.

Theretroreflectivesurface,aftercleaning  withsoapandwaterandindryconditionshall ~ havethe
minimum co-efficient of retro reflection (determined in accordance with ASTM D: 4956-09)
as indicated in Table 800-4
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Table800-4AcceptableMinimumCoefficientofRetro-reflectionfor TypeVIII 139
PrismaticGradeSheetingA(CandelasPerLuxPequuare

Metre)

EQET |2 2|9 |9 |B|B|T 27|27 |58
2 KBS = | 5 N 3 = le | 2 |2 <E |58 |95
IPE | E e | = BEZ2(5% (¢
=4 & 2|28 =g

0.1°P - 1000[ 750 375 100 | 150 45| 3 800 600 300

Q,.1° | +30°] 460 ] 345] 175 4 69 | 21 1 3770 280 135

0.2° - 700 | 525| 265 7 1051 32| 2 560 420 210
0.2° [ +30°[ 3251 245] 120 3 49 1T15] 1 260 200 9
0.5° - 250 190 94 2 38 11| 7.5 200 150 7
0.5° | +30°| 115 86 43 1 175 35 92 6 3

AMinimumCoefficientofRetroreflection (RA)(cd.lx'1 m™2 ).

Byaluesfor0.1 Oobservationanglesaresupplementaryrequirementsthatshallapplyonlywhen
specified

by the purchaser in the contract or order. When totally wet, the sheeting shall show not less
than90percentof thevalues of retroreflectionindicatedinaboveTable. Attheendof 7years, the
sheeting shall retainatleast 80 percentof its originalretro-reflectance

1.3.4.2 Prismatic Grade Sheeting (Type

1X)

Thereflectivesheetingshallberetroreflectivesheetingmadeofmicroprismaticretroreflective
material. The retro reflective surface, after cleaning with soap and water and in dry condition
shallhavetheminimumco-efficientof retro reflection(determinedinaccordancewithASTM D
4956-09) as indicated in Table 800-5

T rbbe s st e e be s gy Ceelie Lepta el reﬂecﬁcrfch}'prXPrEW
= > o i p e) © =
22 |EE 5 Graq:ESheetm (C(?ln ielgsP gm;i?egs;gu rg\@etle)B =
5 e > = =3 S S e ® ¢ 5 S g S 5 S
@ 2 = ® = % = $28 |23 | B3
o 8 2 T2 a a

[=H [¢] [¢’] [¢]
= = =

0.1°B -4° 660 500 250 66 130 30 530 400 200
0.1°B +30° 370 280 140 37 74 17 300 220 110
0.2° -4° 380 285 145 38 76 17 300 230 115
0.2° +30° 215 162 82 22 43 10 170 130 65
0.5° -4° 240 180 90 24 48 11 190 145 72
0.5° +30° 135 100 50 14 27 6 110 81 41
1.0° -4° 80 60 30 8 16 3.6 64 48 24
1.0° +30° 45 34 17 4.5 9.0 2 36 27 14

AMinimumCoefficientofRetroreflection (RA)(cd.lx'1 .m'z).

By aluesfor0.1 Oobservationanglesaresupplementaryrequirementsthatshallapplyonlywhen
specified

by the purchaser in the contract or order.When totally wet, the sheeting shall show not less
than 90 percent of the values, of retro reflection indicated in above Table. At the end of 10
years, the sheetingshall retainatleast 80percentof its originalretro-reflectance.

1.3.4.3 PrismaticGradeSheeting(Type
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Retroreflectivesheeting typically manufactured asa cube corner. Thereflectivesheeting shall be
retro

reflectivesheetingmadeofmicroprismaticretroreflectivematerial. Theretroreflective
surface, after

cleaningwithsoapandwater andindry conditionshall havetheminimumco-efficient ofretro
reflection

(determinedinaccordancewithASTMD4956-09)asindicatedinTable 800-
6

Table800-6AcceptableMinimumC o efficjentofRetro-reflectionfor TypeXIPrismatic
GradeSheeting (CandelasperLuxperSquareMetre)

I~y =< = =
FIEHEEEIEHEEE R
S|F2| 5| 2| 2|8 S12| 3353 53
S| 2 =% 5| 89 g 182
= =8 | £
0.1°, - 830 620 290 83 | 125] 37 25| 660 | 500 | 250
0.1° +30°| 325 245| 115 33| 5 151 10| 260 | 200 | 100
0.2° - 580 | 435| 200| 58 % 26| 17| 460 | 350 | 175
40
U.Z TIU ZZU 100 I7 ZZ J TU 7 10U 15U O
0.5° - 420 315] 150 42| 6 191 13| 340 [ 250 [ 125
0.5° +30°| 150 110 53 | 15| 2 7 5 120 9 4
1.0° - 120 90 | 42 | 12 1 5 4 9 7 3
1.0° +30°| 45| 34 16 | 5 7 2 1 % % A

AMinimumCoefﬁcientofRetroreﬂection(R)(cd.lx' 1 .m'z).

Bvaluesfor0.1° observationanglesaresupplementaryrequirementsthatshallapplyonlywhen
specified

by the purchaser in the contract or order. When totally wet, the sheeting shall show not
lessthan 90

percent of the values, of retro reflection indicatedin above Table. At the end of 10 years, the
sheeting

shallretainatleast8Opercentofitsoriginalretro-reflectance.

1.3.5 Adhesive
Thesheetingshallhave apressure-sensitive adhesive oftheaggressive-tacktyperequiringno heat,

solvent or other preparationfor adhesionto a smooth cleansurface, ina manner recommended by the

sheetingmanufacturer. The adhesive shallbeprotectedbyaneasilyremovableliner
(removableby

peeling without soaking in water or other solvent) and shall be suitable for the type of material
of the

base plate used for thesign. Theadhesiveshall form a durable bond to smooth, corrosion and
weather

resistantsurfaceofthebaseplatesuchthatit shallnotbepossibletoremovethesheetingfromthe sign
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baseinonepiecebyuseofsharpinstrument. Thesheetingshallbeapplied in accordance withthe
manufacturer's specifications.

1.3.6 Fabrication
Surfacetobereflectorisedshallbeeffectivelypreparedto receivetheretro-reflectivesheeting.
The

aluminiumsheetingshall be de-greased either by acidor hotalkalineetching andall scale/dust
removed

toobtainasmoothplainsurfacebeforetheapplicationofretro-reflectivesheeting.Ifthesurface is
rough,

approved surface primer may be used.After cleaning, metal shall not be handled, except
bysuitable

deviceorcleancanvasgloves,betweenallcleaningandpreparationoperationand applicationof

reflective sheeting/primer.There shall be no opportunity for metal to come in contact with
grease, oil or

other contaminants prior to the application of retro-reflective sheeting. Complete sheets of the
material shall be used on the signs except where it is unavoidable. At splices, sheeting with
pressure-sensitiveadhesives shall be overlapped not less than 5 mm. Where screen printing
with transparent colours isproposed, onlybutt jointshall beused. Thematerial shall coverthe
signsurfaceevenly andshall befreefromtwists, cracksandfolds.Cut-outstoproducelegends and
borders shall be bonded with the sheeting inthemanner specifiedby themanufacturer.

1.3.7 Message/Border

The messages (legends, letters, numerals, etc.) and borders shall either be screen-printed or of
cut outfrom durable transparent overlay or cut out from the same type of reflective sheeting
forthe cautionary/mandatorysignboards.Screen printingshall beprocessedandfinishedwith
materialsandinamannerspecifiedbythesheetingmanufacturer.Fortheinformatoryandother  sign
boards, the messages (legends, letters, numerals etc.) and borders shall be cut out from
durabletransparentoverlayfilmorcut-out fromthesamereflectivesheetingonly.Cut-outsshall
befromdurabletransparentoverlaymaterialsasspecifiedbythesheetingmanufacturerandshall be
bonded with the sheeting in the manner specified by the manufacturer. For screen-printed
transparentcolouredareasonwhitesheeting,theco-efficientofretro-reflectionshallnotbeless  than
50 per cent of the corresponding values in Tables 800-2to 800-6 as applicable. Cut-out
messages and borders, wherever used, shall be either made out of retro-reflectivesheetingor
madeout of durabletransparent overlay except those in black whichshall beof non-reflective
sheeting or opaque in case of durable transparent overlay.

1.3.8 ColorforSigns

1.3.8.1 Signs shall be provided with retro-reflective sheeting and/or overlay film/screening ink
as shown on the detaileddrawings. Thereversesideof allsignsshall bepaintedgrey

1.3.8.2 Except in the case of railway level crossing signs (for which the colour scheme is given
later) thesign posts shall bepainted in 250 mm widebands, alternately black and white.
The lowest band next to thegroundshall be in black

1.3.8.3 Thecolour ofthematerialshallbelocatedwithintheareadefinedbythechromaticity
coordinatesin Table 8.1 and comply with the luminance factor given in Table 800-7
when measured as per ASTM D:

4956-09
Table8. 1SpecilicationLimits(Daytim e)A
Colour 1 2 3 4
X y X y X y X y
White 0.303 | 0.300| 0.368| 0.366| 0.340| 0.393| 0.274 | 0.329
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Yellow 0.498 | 0.412] 0.557] 0.442] 0479 0.520] 0438 | 0472
Green® 0.026 | 0.399] 0.166] 0.364] 0286] 0.446] 0207 | 0.771
Red 0.648 | 0.351] 0.735] 0.265] 0.629| 0.281| 0.565 | 0.346
8lueS 0.140 | 0.035] 0.244] 0.210] 0.190] 0.255| 0.065 | 0.216
Orange 0.558 | 0.352] 0.636] 0.364] 0.570| 0.429| 0.506 | 0.404
Srown 0.430 | 0.340] 0.610] 0.390] 0.550| 0.450| 0430 | 0.390
Pluorescent | 3871 0.610] 0369| 0.546| 0.428] 0496| 0460 | 0.540
yal 7

Yello ™1 0479 | 0.520] 0.446| 0.483] 0.512| 0.421| 0.557 | 0.442
yal 7

0,’:,‘,’,';5“" 0.583 | 0.416] 0.535| 0400 0.595| 0351| 0.645 | 0.355

The colours shall be durable and uniform in acceptable hue when viewed in day light or
under normal headlights at night.

1.3.8.4 Themandatoryandwarningsignsshallbeprovidedwithwhitebackgroundand

redborder. The legend/symbol for these signs shall be inblack

1.3.8.5 Thecolourschosenfor informatoryorguidesignsshallbedistinctfor different

categoriesofroads.ForNationalHighwaysandStateHighways,thesesignsshallbeof
green background with

whiteborders,legendsandwordmessages.ForExpresswaysthesesignsshallbeof blue
background withwhiteborder, legends and wordmessages.

1.3.9 Refurbishments
Whereexisitingsignsarespecifiredforrefurbishments,thesheetingshallhavesemi-
rigidaluminumbackingormaterialsasperclausel.2.5, pre-coatedwithaggressive tack
typepressuresensitive adhesive. Theadhesiveshall besuitablefor the typeof material
usedforthe signsand should thoroughly bondwiththat material.

1.3.10 SizesofLetters
1.3.10.1 Lettersizeshouldbechosenwithdueregardtothespeed,classificationandlocation of the

road,sothatthesignisofadequatesizeforlegibilitybutwithoutbeingtoolargeor obtrusive.
The

sizeoftheletter,intermsofx-height,tobechosenasperthedesignspeedisgiveninTable 800-8.

Table800-8AcceptableLimitsforSizeofLettersandVisibilityDistance

MinimumsSight

Design Minimum 'x' . Maximum
Speed Heightofthe Clgls':'?sl}lc)(ieli/ty Distancefrom
(kgph) Lettelﬁ)(mm) 4 (,‘entr1 e Line
5 12 5 |
6 15 6 1
8 25 8 2
10 30 9 2
12 40 115 3

Thethicknessof the letters andtheir relationtothex-height, thewidthandtheheights are

indicated in
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TableIV(a)oftheAnnexure-IVtofacilitatethedesignoftheinformatorysignsanddetfinition plates. 143

1.3.10.2 Foradvancedirectionsignsonnon-urbanroads, thelettersize('x'height)shouldbe
minimum of
150mmforNationalandStateHighwaysand100mmforotherroads. Incaseofoverheadsigns, the size

('X'height)oflettersmaybeminimum300mm. Thicknessofthelettercouldbevariedfrom1/6to 1/ 5 of

the letter 'x' size. The size of the initial uppercase letter shall be 1-1/3 times x-height. In
urbanareas,

lettersizeshallbe1 00mmonalldirectionalsigns.Foreasyandbetter
comprehension,thewordmessagesshallbewrittenininitialuppercaseletterfollowedby lower
case letters.

1.3.10.3 Lettersizeondefinitionplatesattachedwithnormal ~ sizedsignsshouldbe100 ~ mm
or150mm.Inthecaseof smallsigns,itshouldbe100mm. Wherethemessageislong,as
forinstancein"NOPARKING"and"NO STOPPING" signs, themessage may be broken
with two lines and the size of letters may bevariedinthelinessothatthedefinitionplate is not

too large. The lettering on definition plates will be all inupper caseletters.

1.3.11 WarrantyandDurability
TheContractorshallobtainfromtheoriginalmanufactureroftheRetroReflectivesheetingfor period of
Seven(7)yearswarranty for satisfactory fieldperformanceincludingstipulatedretro reflectance of
Micro-

PrismaticsheetingandaSevenyearswarrantyforHighIntensityGradeandsubmitthesametothe
Engineer. Thewarrantyshall beinclusiveofthescreenprintedorcutoutletters/legendsandtheir
bondingtotheretroreflectivesheeting. ThecontractorshallalsofurnishLOT numbersand certificate
that thesigns andmaterial suppliedagainst theassignedworkmeetallthestipulated requirements and
carrythestipulatedwarranty andthecontractor/supplier istheauthorized converter of the particular
sheeting.

Allthesignsshallbedatedduringthefabricationwithindeliblemarkingtoindicatethestart of the
warranty. Thewarrantyshall alsocover thereplacement obligationbythesheeting
manufactureraswell ascontractor forreplacement/repair/restorationof theretroreflective

efficiency.

Acertificateinoriginal shallbegivenbythemanufacturer of thesheetingthat its offered retro-
reflectivesheetinghasbeentestedforvariousparameterssuchasco-efficientofretro reflection,
day/nighttimecolorandluminance, shrinkage,flexibility,liner removal,
adhesion,impactresistance,specularglossandfungusresistance.;thetestsshallbecarried
outbyaGovernmentlaboratoryinaccordancewiththevariousASTMproceduresandthe
resultsmustshowthatthesheetinghaspassedtherequirementsforalltheabovementioned
parameters.A copy ofthetest reports shall be attachedwiththecertificate.

1.4 Installation

1.4.1
The traffic signs shall be mounted on support posts, which may be of GI pipes conforming to
IS1239,
RectangularHollowSectionconformingtolS4923orsquarehollowSectionconformingtolS 3589. Sign

posts, their foundations and sign mountings shall be so constructed as to hold these in a
proper and permanent position against the normal storm wind loads or displacement by
vandalism.Normally, signs with an area up to 0.9 square metre shall be mounted on a single
post,andforgreaterarea,twoormoresupportsshall beprovided.PostEnd(s)shall befirmly fixed to
the ground by means of properly designedfoundation. Theworkoffoundationshall conform to
relevant Specifications as specified.
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1.4.2 Allcomponentsofsignsandsupports, otherthanthereflectiveportionofGIposts

shallbethoroughlydesealed,cleaned,primedandpaintedwithtwocoatsofepoxypaint. Any

part ofpost below groundshall be paintedwithprotectivepaint.

1.4.3 Thesignsshallbefixedtothepostsbyweldinginthecaseofsteelpostsandbyboltsand washers

of suitable size in the case of reinforced concrete or GI posts. After the nuts have been

tightened,the tails oftheboltsshall befurredover withahammer toprevent removal.

1.5 MeasurementforPayment
Themeasurementsofstandardcautionary,mandatoryandinformationsignsshallbeinnumberof
differenttypesof signssuppliedandfixed, whilefordirectionandplaceidentification signs, these
shall be measured by per Number

1.6 Rate
TheContractunitrateshallbepaymentinfullforthecostofmakingtheroadsign,includingall materials,
installingitatthesiteandincidentalstocompletetheworkinaccordancewiththeSpecifications

ThecontractrateshallbeforaunitofOneNumber.forcompleteditemasdirected.

SignofContractor
DeputyExecutive Engineer Executive Engineer
PanchayatR&BSub Division PanchayatR&BDivision
Porbandar Porbandar
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Schedule = for = Testing = of = Material
For ensuring quality control and workmanship, various test prescribed below corresponding to the material
concerned shall be taken as periodic intervals as stipulated below.. The Material shall be got tested at GERI or
Govt.recognizedLaboratoryorfieldLaboratoryofGERIforwhich1%oftheestimatedamountputtotendershall
berecoveredfromthecontractorfromtheR.A.BillandFinalBillsasthetestingchargesshallbepaidbytheGovt.
totheLaboratory.Howeverifthechargesincreaseover1%noexcessrecoveryshallbemadefromthecontractor as per
resolution of B&C department dated 10th May 1985, vide TNC/1085 (4) S.

TESTSCHEDULE

Sr. Material
No. /Item

Approx.Qty.

Descriptionof tests.

Frequencyoftest

No. of
reqd.tests

1 Cement

2126.62 MT

Fineness,Compressive

Strength, Consistency

setting time, Chemical
Analysis

1test/50MT

2 | AsphaltVG-30

114.00 MT

Penetration,
Ductility,
Softeningpoint,
Viscosity,

1test/10 tankers

3 Earthwork

2418

PI/LL/OMC/MDD/CBR
SieveAnalysis

Elongation, Gradation,

63to 40mm 395.67 Cum | Flakiness,Waterabsorption,
Impact, Abrasion etc
4 Elongation, Gradation,
13.20mm 52.32 cum | Flakiness,Waterabsorption,
Impact, Abrasion etc
2.36mmto 2616 | Cum PI Value
belowsize

Elongation, Gradation,

26.5t019 mm 67.518 cum | Flakiness,Waterabsorption,
T Impact, Abrasion etc
Elongation, Gradation,
19t0o13.2 mm | 3105828 | cum | Flakiness,Waterabsorption,

Impact, Abrasion etc

1test/3000 cum

Up to 100 Cum - 1 Test
101to500Cum-3Test
501to 1500Cum-5
Test
1500to 5000Cum -7
Test

Up to 100 Cum - 1 Test
101to500Cum-3Test
501to 1500Cum-5
Test
1500to 5000Cum -7
Test
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Elongation, Gradation,

13.2t04.75 621.1656 | cum | Flakiness,Waterabsorption,
mm Impact, Abrasion etc
Elongation, Gradation,
4.75to 202.554 Cum | Flakiness,Waterabsorption,
2.36mm Impact, Abrasion etc
Elongation, Gradation,
Stonedust 148.5396 | Cum Flakiness,Waterabsorption,

Impact, Abrasion etc

Elongation, Gradation,

—
I
D

BituminousContent

6mm 172.458 Cum Flakiness,Waterabsorption, 3
Impact, Abrasion etc Up to 100 Cum - 1 Test
. Elongation, Gradation, 101to500Cum-3Test
56to2.8mm | 2529384 | Cum | FlakinessWaterabsorption, | 01t ]LTSOOC““"S 3
Impact, Abrasion etc est
1500to 5000Cum -7
Elongation, Gradation, Test
stonedust 149.4636 | Cum | Flakiness,Waterabsorption, 3
Impact, Abrasion etc
7 CoreTest i ) Thickness , Density AsperGOVTR&BDeptt. As per

Circular Dt. 31/5/2017

requirement

C.C.cubeM-10

304

Impact, Abrasion etc

Comp. strength

Siltcontent
8 Sand 3470.856 | Cum : 1test/Work 1
Gradation
Elongation, Gradation, Upto 100 Cum - 1Test
Flakiness,Waterabsorption, 101to500Cum-3Test
9 40mm 4800.12 | Cum Impact, Abrasion erzc 501to1500Cum-5 Test 7
! 1500t05000Cum-7 Test
Elongation, Gradation, Upto 100 Cum - 1Test
10 20mm 1772352 | cum | Flakiness,Waterabsorption, 101to500Cum-3Test 7

501t01500Cum-5 Test
1500t05000Cum-7 Test

1to5Cum -1Sample
6to10Cum -2Sample
11to15Cum-3 Sample
16to30Cum-4 Sample
31 to 50 Cum -5 Sample
51cum above -one
additionalsamplefor50
Cum




A A7
47
1to5Cum -1Sample

6to10Cum -2Sample

11to15Cum-3 Sample

16t0o30Cum-4 Sample
12 | C.C.cubeM-15 7081 Cum Comp. strength 31 to 50 Cum -5 Sample 145

51cum above -one
additionalsamplefor50
Cum
Tensilestrength
13 .TMT Bar 16.40 MT Yeild stress 1test/forEach dia. 3
reinforcement :
Elongation
14 Water - - ChemicalTest 1test/sourse -
Retro
reflective Co-efficientofRetro 3readingfor10boards for | Asper
15 . 9 No. .
sheetingfor Reflection. each colour Norms
the signage

TheNumber oftests willbeasperManualofqualitycontrolorlatestGovt. G.R/Circularandit willbeconsidered final.
The contractor shall have to pay 1% of the estimated cost put to tender towards all testing of materials and the

same shall be deducted from their bills for the works.
TestingchargesofGERIshallbebornebyGovt.Norefundbemadenorextrachargesover1%shallberecoverable from
the contractor.

[fdirectedbytheEngineerincharge,thematerialsintendedtobeusedfortheworkbutnotincludedintheabove
scheduleshallalsobegottestedatGovernmentrecognizedLaboratoryorfieldLaboratory. The Numbers of tests will
be as per manual of quality control or latest Govt. G.R./Circular will be final.

SignofContractor
DeputyExecutive Engineer ExecutiveEngineer
Panchayat R&B Sub Division PanchayatR&BDivision
Porbandar Porbandar
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