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SPECIFICATIONINDEX
Sr No.
oftheApli o
cableinth Spec1f1 - Page
e cation Descriptionofltem No
B.0.Qof | peferanace )
thetende
r
Clearing and grubbing of road land incl.uprooting rank
vegetation, grass, bushes, shurbs, saplings andtrees girth
MORD/ :
1 MORTH upto300mmremovalofstumpsoftreescutearlierand 89
disposal of unserviceable materials© By mechanical
means in area ofLight jungle.
Earthwork for embankment including breaking clods,
MORD/ : . . . ;
2 MORTH dressing with all lead and lift (excluding watering and 91
consolidation) (C) From Borrow area within 3 km lead
Box cutting the road surface to proper slope and camber
3 MORD/ for making a base for road work including removing the 94
MORTH excavatedstuffanddepositingontheroadsideslopesas
directeduptoalllead
Scarifying gravelled macadam or Bitumen macadam
4 MORD/ surface 6cm to 10cm depth including stacking useful 94
MORTH materials on road side and disposing off remaining stuff.
5 MORD/ Providing and laying compacted W.B.M. 75mm thick
MORTH (Grade -II) of Machine crushed BT metal of size of 40-63
mm with 16% stone screening 13.20 mm size binding 94
materials at 0.08Cum/10Sqm including spreading,
wateringandconsolidationbyvibratoryrolleretc.
complete.
RollingandWateringofearthworkinlayerswithvibratoryroll
6 MORD/ er80to100KNstaticweightincluding 101
MORTH fillingindepressionwhichoccurduringtheprocessas
directed.
Providing, laying And rolling 37.50 mm thick compacted
Bitumeneous Macadam (B.M.) in one layer with B.T.
aggregates as specified and using RS-1 Emulsion for tack
coat at the rate of 4.00 Kg 10sqm. on B. 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
MORD/ : e . .
7 MORTH heating and mixing in Drum mix plant and spreading the 102

same by Paver finisher and consolidation with Vibratory
roller including necessary including cost of Hire charges,
firewood, fl, Lubricants, labour charges, etc. by using
Drummixplant,machineriesandequipment,toolsetc.
complete in accordance with the requirement of
specification.




Providing and laying and roling of 20mm thickcompacted
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

8 MORD/ finisher and con solidation with vibratory roller including 111
MORTH .
necessary frewood, ofl, lubricants, labour charges,
usingdrum mixp lant, machineries and equipment, tools
etcincludingfushing of sand 0.30
cum/10sgm.etccompleteinaccordancewiththe
requirementof specification.
Excavationforfoundationuptol.5m depthincluding
9 MORD/ sortingoutandstackingofusefulmaterialsand disposing 112
MORTH of the excavated stuff upto 50 Meter lead.Dense or hard
soil.
Providing and casting in situ ordinary cement concreteM-
MORD/ 150 mix and providing necessary pin
10 headersincludingshuttering,scafilding,layingvibrating,cur 114
MORTH ing
and finishing complete Without V-Grooves (A) Height 0.0
Mto 5.0 M
Providing and filling in foundation with ordinary cement
11 MORD/ concrete M-100 mix and providing necessary vertical pin 118
MORTH headersincl.Formwork,vibrating,rammingandcuring
complete.
Providing &Cating in situ controlled cement concrete M-
250 mix with trimix C.C. Road laid ,conplast P-211 water
12 MORD/ reduction admixture @ 100ml/bag of cement as directed 118
MORTH including temping, vibrating, finishing, curing and filling
jointwithbitumenetcasDirectedandaprrovedby
engineerincharge.
Providing and casting in situ Controlled cement concrete
13 MORD/ M-250forwearingcoatlaidasdirectedincuding. 134
MORTH tamping, vibrating, finishing, curring and filling in joints
with bitumen complete.
ProvidingandlayingweepholesinAbutmentandreturnsbyus
14 MORD/ ingA.C/P.V.Cpipeofl1 00mm.Including 138
MORTH layinginpropergradeandjointingthecompleteasper
detailed specification.
ProvidingTMTBarFE500DreinforcementforR.C.C.workincl
15 MORD/ udingbending,bindingandplacinginposition -
MORTH complete as perdetailed drawings for the following (A)
Piers (B) Abutments (C) R.C.C. Returns
ProvidingandFixinginpositionFE500/500DTMTbar
16 MORD/ reinforcementincludingcutting,bending,hooking,and 139
MORTH tying complete as per detailed drawaing (A)RCC kerb (B)
RCC Footpath (C) RCC App. Slab (D) Wearing coat.
17 MORD/ Providingandfixingpostandpiperailingasperdetailed
MORTH drawingincluding3coatsofpaintingtosteelworkscomplete. 140




Filling available excavated earth (excluding rock ) in

18 MORD/ trenches plinth sides of foundation etc. in layers not 140
MORTH exceeding 20cm in depth consolidating each deposited
layer by ramming and watering.
Providing and fixing Hectometer of pecast C.C. 1:2:4
MORD/ including necessary reinforcement as per LR.C. type
19 . . . s . 141
MORTH design including painting lettering and etc. complete. (II)
Fixing in C.C. 1:5:10
Providing and fixing guard stone as per IRC type design
20 MORD/ including white washing etc complete (i) Fixing in C.C. 141
MORTH 1:5:10
ProvidingandfixingordinaryKilometerstoneofpre-
21 MORD/ castC.C.1:2:4includingnecessaryreinforcementasper 142
MORTH [.R.C.typedesign inC..C.1:4:8includingpainting
lettering etc. complete.
MORD/ Providingandfixingindicatorstoneofapprovedstoneas
22 MORTH perLR.C.typedesigninC.C.1:4:8includingwhite washing etc. 142
complete.(ii) Fixing in C.C. 1:5:10
Supplying and fixing road sign board of M.S. plate and
MORD/ angle IR including painting, lettering etc complete
23 MORTH includingfixinginCC1:4:8withnecessaryexcavationetc. 142
complete as per IRC Type design (II) Reflective Type.
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 duly rivetted with MS angles of 25 x 25 x 5Smm
thick MS angle shall be welded by two vertical M.S.
angleof 5Smm thick to 75mm x 75mm pf 12SWG square
tubes posts duly embeded in cement concrete M-15grade
24 MORD/ blocks of 600mm x 600mm x 750mm belowground level. 144
MORTH 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 sections of framed posts and sheet tube
will be painted with primer and two coats
ofepoxypaintsasperdrawingClause1701annexture
1700.1(10.16) (A) Class-B High intensity Grade Retro
Reflective Sheeting.




25

MORD/
MORTH

Road markingwith hot applied thermoplasticpaintswith
reflectorising glass beads on bitumin surface providing
andlayingahotappliedthermoplasticcompound2.5mm
thick including reflectorising glass beads @ 250gms per
sqm area, thickness of 2.5mm is excluding of surface
applied glass beds as per IRC:35-2015. The finished
surface to be level, uniform and free from streaks and
holes. zebra patta/bump patta lane/center line/ edge
line/cut patta. The white color marking should provide
liminancecoefficinet on cemend road shalll be min 130
mcd/m2/lux and Asphalt road shall be min 100
mcd/m2/lux during the service life during the day time.
The marking should meet the performance criteria for
nighttimereflectivity,wetreflectivityandskidresistance as
mentioned in the section-15 of IRC 35-2015. Warranty
for the Retro reflectivity should be two years.
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MORD/
MORTH

Cat Eye / Road Stud / RPM: Supplying of Molded Twin
Shanks Raised Pavement Markers made of polycarbonate
and ABS moulded body and reflective panels with micro
rismaticlenscapableofprovidingtotalinternalreflection of
the light entering the lens face and shall support a load of
13635 kgs. tested in accordance to ASTM D 4280 Type H
and complying to Specifications of Category A of
MORTHCircularNoRW/NH/33023/10-97DOIIIDt
11.06.1997.the height,widthandlengthshallnotexceed

20 mm, 130 mm and 130 mm and with minimum
reflective area of 13 Sqcm on each side and the slope to
the base shall be 35+/- 5 degree. The strength of
detachment of the integrated cylindrical shanks, (of
diameter not less than 19+/-2 mm and height not less
than 30+/- 2 mm) from the body is to be a minimum
value of 500 Kgf. Fixing will be by drilling holes on the
road for the shanks to go inside, without nails and using
epoxy resin based adhesive as per manufacturers
recommendation and The color of the marker should be
as per the IRC 35-2015 and as directed by Engineer-in-
charge.

157
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MORD/
MORTH

Village Name / Bump Ahead Sign:Providing and fixing
signboardmadeoutof2ZmmAluminiumsheet:Size90x

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 per latest MOST specification: 3.1M
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 site shall be in 1:2:4 CC block of size
45 x 45 x 60 Cms for each legs including excavation,
curingetc.completeunderthesupervisionofEngineerin
Charge(A)Engineer Grade

159
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MORD/
MORTH

Hazard Marker Sign :-Providing and fixing sing boards
made out of 2mm aluminium sheet; size 90 x 30cms.
rectangle as as per the design/drawing attached (IRC)
pretreated with phospheting process & acid etching;
coated with one coat of epoxy primer and two coats of
best quality epoxy paint; reflectorised with retro
refiectivesheetingasperlatestM.0.S.T.Specifications;

3.1m long stand post and frame fabricated from suitable
size iron angle of 35 x 35 x 3mm & 50 x 50 x
S5mmpaintedwithbestqualityepoxycoatings
Thefixingatsite shall be in 1:2:4 CC block of size 45x45x
60cms. for each leg. including excavation curing etc.
complete under the supervision of engineer in charge. (A)
Engineer Grade

160
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MORD/
MORTH

Chevron sign-Providing and fixing sign boards made out
of 1.5mm aluminium sheet / 3mm ACP (Aluminum
composite Panel); size 60x50cm rectangular as perdesign
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; 3.3 mtr long stand post of Iron
Angle 75 x 75 x 6mm / 65NB Circular MS Pipe as
required and frame fabricated from suitable size iron
angle of 35x35x3mm; painted with bestqualityepoxy
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. foreach
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 third party test lab for the
product offered shall be submitted by contractor. (A)
Class-B Type-4 Retro Reflective sheeting

164

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
withtheproceduresset forthinrelevantsectionsreadinconjunctionwithGeneralConditionsofcontract. 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...........cccccoooiiiiiinie e, 10mm

(i1) Height,depthor thicknessof earthwork,

Sub-base,basessurfacing, andstructural members...5Smm

(I11)  @TCAS. .. eeeeeeeeeeeiieeettee et teeteeeeteeerteeesneeeteeseseeensaeenseeennaeennnens 0.01Sq.Metre.

(111)CUDIC CONLENLS.. . . ceevvreeiiieiiieeieeeiee et eeeee e 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 bemeasured overthe shortest practicableroute 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 greaterthan 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 : Where the surface irregularity of sub grade and the various pavement courses fall out sidethe
specified tolerances, the contractor shall be liable to rectify these in the manner described below and to the
satisfaction of the Engineer- in-Charge at this own cost.

(D Sub grade; Where the surface in high, it shall be trimmed and suitably compacted. Where the same
in low, the deficiency shall be corrected by adding frees material. The degree of compaction and the type ofmaterial
to be used shall confirm to the specified requirements.

(i1) Granular/Sub Base: Same as at (10 above except that the degree of compaction and the type of
material to be used shall conform to the specified requirements.

(iii)) Lime/Cement stabilized soil sub-Base: For lime/ cement treated materials where the surface ishigh,
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
full depth of the layer shall be removed from the pavement and replaced with fresh material, to specification. In
either case, the area treated shall not be less than 5 metres wide. This also applies to lime treated material exceptthat
the time criterion shall be 3 hours instead of 2 hours.

(iv)  WaterBound Macadam Base. : Wherethe surface is high orlow, that top 75mm shall bescarified,
reshaped with added material as necessary and re compacted. The area treated at a place shall not be less than 5
metres long and 2 metres wide.

(v) Bituminous Construction : For bituminous construction other than wearing course, where the
surface 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. For wearing course, where the surface is high or low, the full depth of the layer shallbe removed and
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 Smetre long and not less thanl lane wide.

4.0 QualityControlTest duringConstruction. :

The materials supplied and the works carried out by the Contractor shall conform to the enclosed relevant
specifications. For ensuring the requisite quality of construction, the materials and works shall be subjected to
quality control test as described hereinafter, by the Engineer-in-charge. The testing frequencies set forth are the
desirableminimum and the Engineer-in-chargeshall havethefull authority to carry out test as frequently as hemay
deem necessaryto satisfy that thematerials at work comply with the appropriatedspecification. Test procedures for
thevariousqualitycontroltestsareindicated intherespectivesectionsof thespecificationorforcertaintestswithin  this
section. Where no specific testing procedure in mentioned, the test shall be carried out as per prevalentaccepted
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.

(c) 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
statisticalbasis. ThedeterminationofdensityshallbeaccordancewithIS:2720(PartX X VIII). Testlocationsshall



be chosen only through random sampling techniques. Control shall be not being based on the result of any one test
but on the mean value of set of 5-10 density determinations. The number of tests in one set of measurements shall
be 5 as long as it is felt that sufficient control over borrow material and the method of compaction is being
exercised. 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
meandrydensityequalsorexceedsthespecifieddensityandthestandarddeviationforanysetofresultisbelow

0.08 gm/cc. However for earthwork in shoulders and in top 500 mm portion of the embankment below the sub
grade, at least one density measurement shall be taken for every 500 square metres of the compacted area provided
furtherthat the number of the test in each set of measurement shall be at least 10. In other respects, the control shall
be similar to that described earlier.

6. FollowingmaterialsshallconformtotheIndianStandardsshownagainstthem;
(1) Cement IS:269
2) Sandformasonry IS: 2116
3) Sandfor concrete I1S:383
4) Course aggregate. IS:383
5) Mild Steel. 1S:432
(6) Highyieldstrengthdeformed bars
(a)Hot Rolled. IS: 1139
(b)Cold Twisted. IS: 1786

7. Barrelthicknessofpipesofdifferentclassshallbe 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.

I. 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
will have to modify their plants suitably within a period of six months form the date of issue of latest I.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
except during the period mentioned above and also on Sundays and National holidays viz. 26th January, 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
shifted paver plant to any other paver work not carried out by the same plant and will be completed as per time
limit. 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. Thecontractorsshall commencethe work of
laying pavement on or before the last date of the period mentioned above falling which he shall pay for every day
that he shall delay the commencement of the work as above in accordance with clause 2 of the contract.

5. The contractor shall invariable get the job mix formula for the mix approved by the Engineer in charge
before 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

1. 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
TECHNICALREQUIREMENTSOFHOTMIX PLANT

Compositionofplant: Thehotmixplantshallconfirmgenerallyto ISSpecificationNo.IS3066 /1965asamended 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, each provided with accurate mechanical pre determined rate to the cold elevator or to some
intermediate 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. At the discharge end of the dryer or any other suitable location, means shall be provided for
ascertaining the temperature of the heated aggregate.

3. Screening Unit and Gradation Control :The dried aggregate shall be screened into not less than three
size. The plant shall include means for accurately proportioning each bin size of aggregate either by weight or
volumetric 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 the material drawn from each respective bin compartment. The orifice shall have mechanical
adjustment and provided with a lock indicators shall be provided on each gate to show the opening in centimetres.

4. MixerUnit: Theplantshallincludeamixerofanapproved twinshaftpugmilltypecapableofproducing a uniform
mix. If not enclosed, the mixer box shall be equipped with a dust hood to prevent loss of fines.

5. Mineral filler supply Unit : There shall be a independent arrangement to feed mineral filler directly intothe
pugmill. The hopper to bin for mineral filler shall provide for the adjustment to proportion the feed with the
aggregate 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
shall be provided, to maintain proper temperature and for allowing continuous circulation between storage tanksand
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
provided to afford positive inter- locking control between the flow of aggregates from the bins or compartment,
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.

BIS first revised the IS : 73-1950 specifications in the year 1962 based on penetration. In IS : 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, BIS introduced four additional qualification tests like penetration ratio, paraffin wax content, viscosity at
60&135DegreeC andretainedpenetrationafterthinfilmoventest. Incaseofnon-waxy crudeonadditionalgrade S55
(50/60 penetration) was also introduced. However, in case of non-waxy crude only four grades A35, AS55, A65 &
A90 were specified.

To improve the quality of the Bitumen, BIS revised IS : 73-1992 specifications based on Viscosity grading (
Viscosity at 60 Degree C) in july'2006. As per this specifications there are four grades VG-10, VG-20, VG-30 &
VG-40. Few qualification tests like specific gravity, water content, ductility, loss on heating &Farass breakingpoint
were removed from IS : 73-1992 specifications as these tests do not have any relationship either with the quality or
performance of the Bitumen.

IntroductionofViscosityGradeBitumen:

India has embarked upon massiveand 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,useofModifiedBitumenwasintroducedinlatenineties. ThecostofModifiedBitumen is about
30 to 40 per cent higher than the cost of Bitumen as well as the construction of pavement with Modified
Bitumenrequires higherlevel ofcare& quality control duringtheentireprocess right from production ofModified
Bitumentolayingandcompaction.Thelatestinstructionis "ViscosityGradePavingBitumen" whichisdesigned to take
care of lowest temperature (responsible for cracking) and maximum temperature (responsible for rutting). The BIS
has issued IS 73 specification for this type of Bitumen in july 2006. In view of the importance of Bitumen in road
construction and maintenance, it is necessary that appropriate grade of Bitumen most suited for our environment are
used and adequate quality control is exercised at each stage.

ViscosityGradingofBitumen :

Paving grade Bitumen’s are categorized according to Viscosity (degree of fluidity) grading. The higher the grade,
the stiffer the Bitumen. In Viscosity Grade, Viscosity tests are conducted at 60 degree C and 135 degree C, which
representthetemperatureofroadsurfaceduringsummer(hot  climate,similartonorthernpartsof = India)and  mixing
temperature respectively. The Penetration at 25 degree C, which annual average pavement temperature, is also
retained.

VG-10BITUMEN:

VG-10 is widely used in spraying applications such as surface dressing and paving in very cold climate in lieu of
old 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
30/40 Penetration grade. Due to its higher Viscosity, stiffer Bitumen mixes can be produced to improve resistanceto
having and other problems associated with higher temperature and heavy traffic loads.

TABLE:VISCOSITYGRADE(VG)BITUMENSPECIFICATIONASPERIS 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
Solubilityintrichloroethylene,%,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

FREQUENTLYASKED QUESTIONS

1. WhatisthedifferencebetweenPenetration& ViscosityGrade?
Penetration Grade classifications based on the Penetration value (degree of hardness) (Test conditions : 25
degree C, 100 gm, 5 sec) while VG system is based on absolute Viscosity (degree of Flow Resistance) ofthe

Bitumen samples measured in Poise (Test conditions

: @ 60 degree C, 300 mm Hg vacuum). It also

includes Kinematics Viscosity measured in cst @ 135 degree C.

Benefits/advantagesofV GBitumenoverPenetrationGrade—explain.

¢ VGsystem isbased on fundamentalengineeringparametre( notempirical)

L

L

L

L

L4
L4

Viscosity is measured at 60 degree C and 135 degree C, which takes care of both low and high
temperature susceptibility of the binder, which is not possible with Penetration value @ 25 degree C.
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.

Grater ease of handling to customers as Viscosity Value at two different temperatures (@ 60 degree C
and @ 135 degree C) is available, which would enable users to measure accurate mixing and compaction
temperatures.

Minimum specified Kinematics Viscosity value @ 135 degree C helps to minimize the potential oftender
mixes during construction.

Viscosity Graded Bitumen’s are suitable for a wide range of temperature; 25 degree C for raveling /
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.

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.

No Bitumen Viscosity is available near Bitumen mixing and compaction temperatures forthe guidanceof
end users.

Penetration grading doesn't control the temperaturesusceptibility ofBitumen. Highly thermal susceptible
Bitumen’s arenot desirablebecausethey are soft at high service temperatureand verystiff at low service
temperature.

Itcannotbeused effectivelyforPolymermodifiedBitumen.



10.

11.

12.

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

were less than 30 tons with tyre pressure at 75 PSI. Today truck weights yields a 40% increase in thestresses

applied to the pavement and is further aggravated by heavy traffic and change in weatherconditions.

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.

Pavement made of VG Bitumen has longer durability than Penetration Grade Bitumen and why ?The

pavement made from VG Bitumen will have better performance, because Viscosity value measured at 60

degree C correlated well with rutting behavior and Viscosity value at 135 degree C gives sufficient idea

about the mixing and compaction temperature and as a result pavement life is improved.

Can weuse VG 30 Bitumen in high temperature zones where thecritical highwaytemperatureis > 60

degree C ?

Yes,VG30canbeusedinhightemperaturezonesasithasgoodthermal susceptibility.

Why there isa delay inintroducing Viscosity Grade BitumeninIndia despite declaring the spec byBIS

in 2006.

¢ For decades, Indian customers have been using Penetration Grade Bitumen, customers are yet to be
educated fully about the new specification and its benefits. In India, Bitumen market is driven by
customers 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,thereisa delayin introducingViscosity GradeBitumen inthemarket.

IsVGBitumentheultimatesolutionforpavementfailures?

VG Bitumen is not the ultimate solution; it is an initial step to understand the binder performance in the

field. 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 ?Is itok tokeep 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 wecan specifyits minimum stiffness to ensureadequateresistanceto rutting

during hot summer. Pavement rutting is the most prevalent problem in India.

Whatis therelevanceof DuctilityTest @ 25 Deg Con residueof TFOT ?

Thin film Oven Test (TFOT) is nothing but the simulation of aging condition during mixing and

compaction. If material shows good ductile characteristics after TFOT, it implies that binder can be laid

nicely on the road and will not age (deteriorate) much during mixing and compaction.

Number of tests for VG Bitumen is less than Penetration Grade, how this would assure / control

quality of Bitumen.

Some ofthe tests given in old Penetration Grade specification are the repetition of checking one parametre

by different methods and some are redundant. For e.g. ductility measurement before and after TFOT.

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 are redundant as these

properties have been taken care in new Viscosity Grade specifications.

Dowehaveready-madechartto usevariousBitumen Gradesasperthetemperaturezones ?

Ideally, selection of Bitumen Grade should be based on high and low pavement. temperatures (climatic

conditions). For practical consideration, selections need to be based on air temperatures, Weather data canbe

obtained from IMO (Indian Meteorological Organization) for the purpose of understanding region wise

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

tabulated below :

| SNo. | LowestDailyMean | <25Deg.C | 20t030Deg.C | >30Deg. C |




13.

14.

15.

Ref:
(1)

2
3)

AirTemperature,C
Morethan-10 Deg. C | VG-10 VG-20 VG-30
-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 ?

Due to high temperature in hot climatic areas, use of VG-10 would not provide good rutting resistance.
Based on the highest daily mean air temperature which good rutting resistance. Based on the highest daily
mean air temperature which generally ranges from 30 to 44 Deg. C, VG-30 Bitumen can be used in thisarea.
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 beimported
through Indian distributor and remaining items are easily available in India. Generally Cannon Manning
vacuum capillary viscometre, Cannon fenskeviscometre and brook field viscometre are used to measure the
Viscosity.

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

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

IndianOilCorporationLtd.letterdated27/7/09.



Item No.

1
Clearingandgrubbingofroadlandincl.uprootingrankvegetation,grass,bushes,shurbs,saplingsand trees girth
upto300mm removal of stumpsoftrees cut earlieranddisposal ofunserviceable materials©
Bymechanicalmeans inareaofLightjungle.

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,
stumps roots, grass, weeds, anthills, jungle top organic soil not exceeding 150 mm in thickness, rubbish, loose
stones, boulders, etc. which are undesirable and unsuitable for use in the works, from the designated area of road
land, embankment slopes, drains, cross-drainage structures and such other areas as specified on the drawings or
from areas as directed by the Engineer. It shall include grubbing, necessary excavation, backfilling of pits resulting
from uprooting of trees and stumps to required compaction, handling, salvaging, removal and disposal of cleared
materials 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,
his work plan including the procedure to be followed for disposal of waste materials, etc. and the schedule for
carrying out additional work where required.

201.3. ConservationofTop-soil

The top-soil removed during clearing and grubbing of site, if suitable for re-use shall be transported,
conserved and stacked as directed by the Engineer. This shall be incidental to the work.

201.4. Methods,Toolsand Equipments

Only such methods, tools and equipment as are approved by the Engineer shall be adopted for the work. If
the 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
within500mmofthesubgrade. Also, allvegetationsuchas roots,under-growth,grass andotherdeleteriousmatter
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.

Allexcavationsbelowthegeneralgroundlevelarisingoutoftheremovaloftrees,stumpsetc.shallbefilled with
material conforming to prescribed requirements and compacted to specified density, given by the Engineer.

201.5. RemovalofAnt-hills

Ant-hills both above and below the ground, as are liable to collapse and obstruct free subsoil water flow
shall 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

All materials including trees, stumps, etc. arising from clearing and grubbing operations shall be theproperty
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
and other materials usable in road construction shall be neatly stacked as directed by the Engineer. Stacking of
stumps, 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

Clearing and grubbing for road embankment, drains and cross-drainage structures shall be measured onarea
basis 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.

Cutting of trees upto 300 mm in girth including removal of stumps and roots, and cutting/trimming of
branches of trees extending above the roadway shall be considered incidental to the clearing and grubbing
operations.Removalofstumpsoftreesupto300mmgirthleftoveraftertreeshavebeencutbyanyotheragency 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
cut by any other agency or the government shall be measured in terms of number according to the sizes given
below:

(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

For this purpose, the girth shall be measured at a height of 1 m above ground or at the top of the stump, 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.forconstructionofroadembankment, drainsandcross-drainage
structures shall be measured on area basis.

201.8 Acceptance

Acceptance of clearing and grubbing shall be based on visual inspection of the work for compliance withthe
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. The Contract unit rate for cutting (including removal of stumps and roots) of trees of girth above
300 mm and removal of stems and roots of trees of girth above 300 mm left over after trees have been cut by any
other agency or the government shall include excavation and backfilling to required compaction, 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.

Item No.

2

Earthworkforembankmentincludingbreakingclods,dressingwithallleadandlift(excludingwatering
andconsolidation) (C)FromBorrowareawithin3kmlead.
I. Theland width on which theearthwork is to bedoneshall becleared ofall trees having agirth of30cm and loss,
loose stones, vegetation, bushes, stumpsandall 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
damage to the works property or people in the neighborhood. In all cases the materials shall be disposed off in a
neat manner.



2. After cleaning the site, the alignment of the road shall be properly set out true to line, curves, slopes grade
sand sections as shown on then plan or directed by the Engineer-in-charge. The contractor shall provide all labors
and materials such as lime, string, pegs, nails, bamboos, stones, mortar, concrete etc. Required for setting out,
establishing. Bench Marks and giving profiles. The contractor shall be responsible for maintaining the B.M.S.
profiles alignment and other marks long they are required for the work in the opinion of the Engineer-in-charge. If
the contractor defaults in this respect they may be restored by the department at the cost of the contractor.

3. When an existing embankment is to be widened, continuous, horizontal benches, each at least 0.3 metre
wide shall be cut into the existing slope for ensuring adequate bond with the fresh embankment materials to be
added. The material obtained from the cutting of benches can be utilized in the widening of the embankment. The
dumpingofmaterialfromtrucksforwideningoperationshallbeavoided exceptindifficultcircumstanceswhenthe extra
width is too narrow to permit the movement of any other type of hauling equipment.

4, The soil to be used for embankment shall be free from trees, stumps, root, rubbish or any otherobjectionable
materials. Only materials considered suitable by the Engineer-in-charge shall be used for the construction and that
considered unsuitable shall be disposed off as directed by him. The selection of materials tobe used in the
construction of embankment shall be made after soil survey and investigations are carried out by the Department.
Theembankment shall consist ofearthavailablefrom road-sideborrowpits on eithersidewith all lead and lifts. And
within land width in the manner specified in Para 11. Below. The road, if any required for thepurpose 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
Government or Panchayat land, if available. However department is not responsible if not such area is made
available to the contractor and in the case, contractor will have to make his own arrangement to get borrow area for
borrowing earth of the quantity even by making temporary arrangement with the private land owners.

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 amannerthatthenewmaterial shall haveperfect bond with theexisting 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
provideamplebondbetweentheoldandnewmaterial. Howeverwhen theembankmentistobeplacedoverandold 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 granular
or bituminous type and lies within 1 mt. of the new sub grade level, the same shall be scarified to a depth of
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
the back of the embankment shall be carried outindependent of the work on the main embankment. The fill material
shall not be placed against anyabutment or wing wall unless permission has been givenby 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 for 14 days, the embankment shall be brought
up simultaneously in equal layer on each side of the structure to avoid displacement and unequal pressure. The
sequence of work in this regard shall be got approved from the Engineer-n-charge. Where the
provisionofanyfiltermediumisspecifiedbehindtheabutment,thesameshallbelaidinlayerswiththelayingof



fillmaterial. Thematerialusedforthefiltershallconformtotherequirementsforfillermediumandwillbepaid extra in the
relevant item.

0. 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
oftheembankmentshallbeformedwiththesuperelevationandtheincreasedwidthshownonthedrawingorasthe Engineer-
in-charge may direct. Finishing operation shall include the work of shaping and dressing the shoulder, road bed and
the slopes to conform to the cross section.

10. The earthwork measurement shall be paid on cross sectional measurements and computing
thevolumes of earth work in cubic metres by average area method.The contractor shall sign day to day leveling
work and also original cross sections, longitudinal section etc. in token of his acceptance. The working section both
longitudinal and cross of the ground shall be taken by the Engineer-in-charge before the actual work has started.The
contractor or his authorized representative shall attend day to day leveling work and sign with date the field book
daily, intoken othis acceptance, ifthereis any disagreement, thecontractorshall inform ofit in writing tothe 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 Engineer shall also verify leveling work to the extent of 5% before commencement of earth workand
on finalization. The contractor shall maintaining the embankment by filling in ruts, rain cuts, depression due to
shrinkage etc. to proper formation and grade till this item is finally measured and accepted by the Department. The
measurements shall 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. However the contractor shall have to bear loss of deformation etc. If any due to
all settlements as well as other type of deformation etc. if any, that might have taken place at the time of taking
measured of the item.

11. If usable approved material is available within the land width of road, the same shall be permitted for usedin

the road embankment subject to the following conditions:-

(1) Theborrowpitswillbesoexcavatedastoformaroadsidelongitudinalguttertodrainthe water,

interrupted by such gutter.

(i1) Thewidthofthedrainshallberestrictedto1.5mts.onlythedepthwillberestrictedtosuch grade so

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

areas only.

(i11))  Ifthereis toplayer ofblackcotton orotherobjectionable soils, thesame 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.

12The rate of earthwork includes cleaning jungles, dog belling fixing profiles, erecting necessary pillars or stones
for bench mark for leveling purpose, excavating earth from borrow pits, bracking clods, conveying and spreading
earth in layers with all lead and lift, finishing the entire embankment and incidentals necessary to complete the
work to the specifications. The cutting stuff of cutting in ordinary soil, soft murrum, soft rock, hard murrum and
hard rock shall utilised in embankment costruction under this item within the lead specified in the particulars item.
No Payment 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 fromborrow areas will be
pain in this item.



Item No.
3
Box cutting the road surface to proper slope and camber for making a base for road work including
removing the excavated stuff and depositing on the road side slopes as directed upto all lead.
Specification No. 162 and 553 of P.W.D. Hand book volume II and the following additional specifications be
applicable here.

I. Cutting shall be done in proper grade & camber as per measurements given, Care must be taken the
tall slopes are evenly and truly dressed. Cutting shall be done to the exact depth required and shall be as per
formation level in proper grade and the camber. If extra depth of cutting is done due to negligence of contractor the
same shall be refilled with approved quality of materials duly consolidated to the satisfaction of the Engineer-in-
charge (Without extra cost) Box cutting for soling and metalling in required width the depth shall be done

2. Thestuffreceivedfromthecuttingshallbeutilizedforfillingcutsandcorrectingsideslopesofbank with all
lead and lift as directed. Useful stuff shall be careful stacked separately as directed.
3. The measurement shall be taken as per cross section measurement of the cutting based on length,
breadth, depth measured with tape at every 25 metres interval.
4. Thepayment shallbemadeon cmt. basis.
Item No.
4

ScarifyinggravelledmacadamorBitumenmacadamsurface6cmtol0cmdepthincludingstacking useful
materials on road side and disposing off remaining stuff.

1.0  Thelayeroftheexistinglayermetalingshallbeexcavatedandshallbescreenedonsiteofwork.Stackingof 75 % of
metal obtained from screening shall be done by filling in the standard steel boxes of 2m x 1.5mx 0.5 m size
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 isnot confirming withcubical content of the standard pharas(
2mx1.5mx0.5m)shallbegotcorrectedbytheEngineer-in-chargeforwhich noextrapaymentshallbeclaimedbythe
contbracotr. If the quantity of metal in any stack in a particular hectometre is found to be less then the standard
measurements viz. 1.5 cmt. the entire collection in the hectometre shall be paid on the be is of the quantity sofound.
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
embankment with all lead and lit. It shall be directly deposited at the required location in specified layers No.
handling or conveyance change shall be paid if the material is temporarily deposited else where and subsequently
convey to site of duposition. The sequence of operations should be arranged property. M material not required for
any use what so ever may be disposed off by thecontractor 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.

Item No.

5
ProvidingandlayingcompactedW.B.M.75mmthick(Grade -1I)ofMachinecrushedBTmetalofsizeof 40-
63mmwith16%stonescreening13.20mmsizebindingmaterialsat0.08Cum/10Sqmincluding 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
bonding together with screening, binding material where necessary and water laid on a properly prepared
subgrade/ sub-base/ base or existing pavement, as the case may be and finished in accordance with the
requirements of these 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, not desirable to lay water bound macadam on an existing thin black toppedsurface
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. If crushed gravel/ shingle is used, notless than90 per centbyweightof the gravel/shingle pieces retained on
4.75 mm sieve shall have at least two fractured faces. The aggregates shall conform to thephysical requirements
set forth in Table 400-6. The type and size range ofthe aggregate shall be specified in the Contract or shall be
asspecified 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)
sksksk
* Aggregatemaysatisfyrequirementsofeitherofthetwotests.

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

***  Therequirementofflakinessindexandelongationindexshallbeenforcedonlyinthecaseof crushedbroken
stone and crushed slag.

401.3.3. Crushed slag :Crushedslagshall bemade from air-cooled blast furnace slag. It shall be of angular
shape,reasonablyuniforminqualityanddensityandgenerallyfreefromthin,elongatedandsoftpieces,dirtor



otherdeleteriousmaterials.Theweightofcrushedslagshallnot belessthan11.2kNperm>andthepercentageof glossy material
shall not be more than 20. It should also comply with the followingrequirements:

(1) Chemical stability TocomplywithrequirementofappendixofBS: 1047

(i1) 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 :ThecompactedthicknessforalayerwithGrading1shallbe100mmwhilefor 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 asthecoarseaggregate. However,wherepermitted, predominantlynon-plasticmaterialsuchasmoorum or
gravel (other than rounded river borne material) may be used for this purpose provided liquid limit andplasticity
index of such material are below 20 and 6 respectively and fraction passing 75 micron sieve does not exceed 10 per
cent.

Screenings shall conform to the grading set forth in Table 400-8. Theconsolidated details of
quantity of screenings required for various grades of stone aggregates are given in Table 400-9. The table
also gives the quantities of materials (loose) required for 10 m? for sub-base/base compacted thickness of
100/75 mm.



The use of screenings shall be omitted in the case of soft aggregates suchas 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 10M?AREA
Classificat| Size Compacted | Lose Screenings
lon Range | thickness | Qty. StoneScreening Crushabletypesuch
asMoorumor Gravel
Grading |For. WHM |Grading |Loose
Classificat|Sub-base/ |Classificat |Qty.
ion basecourse |ion
&Size (Loose &Size
quantity)
Gradingl |90 mmto 100 mm [1.21to |TypeA |0.27 to Not 0.30 to
45 mm 1.43m® {13.2mm [0.30m’  |uniform  [0.30 m’
Grading2 |63mmto |75 mm 091to |TypeA |0.12to -do 0.22 to
45mm 1.07m’ [132mm  |0.15 m’ 0.24 m’
-do- -do- -do- -do- TypeB 0.20 to -do- -do-
11.2mm [0.22 m’
Grading3 |53mmto |75 mm -do- -do- 0.18 to -do- -do-
22.4mm 0.21 m’

401.3.7. Binding material :Binding material to be used for water bound macadam as a filler material
meant for preventing ravelling, shall comprise of a suitable material approved by the Engineer having a Plasticity
Index(Pl) 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,thequantityrequiredfor ~75mmcompactedthicknessofwaterboundmacadamwill be  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 softyielding places shall be corrected inanapproved 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.

As far as possible, laying water bound macadam course over an existing thick bituminous layer
may be avoided since it will cause problems of internal drainage of the pavement at the interface of two
courses. It is desirable to completely pick out 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,a25mmcourseofscreenings(GradingB)orcoarsesandshallbe  spread on the
prepared subgrade before applicationof 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 Fine grained 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
the preparedsubgrade/sub-base/ base to proper profile by using templates placed across the road about 6 m
apart, in such quantities that the thickness of each compacted layer isnot more than 100 mm for Grading 1 and75
mm for Grading 1 and 3, as specified in Clause 404.2.5. Wherever possible, approved mechanical devicessuch
asaggregatespreader shall beusedto spreadthe aggregates uniformly so as to minimise the need for manual
rectificationafterwards. Aggregates placed at locations which are inaccessible to the spreading equipment, may be
spread in one or more layers by any approved means so as to achieve the specified results.

The spreading shall be done from stockpiles along the side of the roadway or directly from
vehicles. 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
spotsremediedbyremovingoraddingaggregatesasmayberequired. Thesurfaceshallbechecked



frequentlywithastraightedgewhilespreadingandrollingsoastoensureafinishedsurfaceasper approved drawings.

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

401.4.4. Rolling: Immediately following the spreading of the coarse aggregate, rolling shall be startedwith
three wheeled power rollers of80 to 100 kN capacity or tandem or vibratory rollers of80 to 100 kNstatic weight.
The type of roller to be used shall be approvedby the Engineer based on trial run.

Except on superelevated portions where the rolling shall proceed from inner edge to the outer,
rolling shall begin from the edges gradually progressing towards the centre. First the edge/edges shall be
compacted 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.

Rolling shall be discontinued when the aggregates arc partially compacted with sufficient void
space in them to permit application of screenings. However, where screenings are not to be applied, as in
thecaseofcrushed aggregateslikebrickmetal,lateriteand kankar,compactionshallbecontinueduntilthe
aggregates are thoroughly keyed. During rolling, slight sprinkling of water may be done, if necessary.
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-rollinguntil the entire surface conforms todesired crossfall (camber) and grade. In no case shall the use
of screenings the permitted to make up depressions.

Material which gets crushed excessively during compaction or becomes segregated shall be
removed 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. Application of screenings: After the coarse aggregate has been rolled to Clause 404.3.4,
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 cause them to settle into the voids of the coarse aggregate. The screenings shall not be dumped in piles
but be spread uniformly insuccessivethin layers either by thespreadingmotionsof hand shovelsor by mechanical
spreaders, or directly from tipper with suitable grit spreading arrangement. Tipper operating for spreading the
screenings shall be so 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
ensure filling of all voids. This shall be accompanied by dry rolling and brooming with mechanical
brooms, hand-brooms or both. In no case shall the screenings be applied 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 additional
screeningsapplied as necessary until the coarse aggregatehas beer thoroughlykeyed, well-bonded and firmly setin
its full depth anda grouthas been formed of screenings. Care shall be taken to secthat the base orsubgrade 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. Applicationofbindingmaterial:AftertheapplicationofscreeningsinaccordancewithClauses
404.3.5and404.3.6.thebindingmaterialwhereitisrequiredtobeused(Clause404.2.7)shallbe appliedsuccessively 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 mechanicalbrooms to fill the voids properly,
androlledduring which water shall be applied to the wheels of the rollers if necessary to wash down the binding
material sticking tothem.These operations shall continue until the resulting slurry after filling of voids, 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
shall be allowed to dry overnight. Next morning hungry spots shall be filled with screenings or binding material as
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. SurfaceFinishandQualityControlof Work
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
conformto the tolerance of surface regularity as prescribed in Clause 902. However, where the surfaceirregularity
of the course exceeds the tolerances or where thecourse is otherwise defective due to subgrade soil
mixingwiththeaggregates,thecourseto  its  fullthickness  shallbescarifiedovertheaffectedarea,reshapedwith
addedmaterialorremovedand replaced with fresh material as applicable and recompacted. In no case shall
depressions be filled up with screenings or binding material.

401.6. ArrangementforTraffic
Duringtheperiodofconstruction,the arrangementof trafficshallbedoneasperClausel12.
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
()to (v)including arrangement ofwater usedin theworkasapprovedby theEngineer.

Item No.
6
RollingandWateringofearthworkinlayerswithvibratoryroller80to100KNstaticweightincluding

fillingindepressionwhichoccurduringtheprocessasdirected.
For spreading materials in layers and bringing the appropriate moisture content, the embankment materials shall be spread

uniformly over the entire width of the embankment in layers not exceeding 250mm in loose thickness. Successive
layers of embankment shall not be placed until the layer under construction has been thoroughly compacted to the
requirements 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. In the latter case, water shall be sprinkled directly from a hoseline or from a truck mounted water tank,
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
wet weather, the moisture content cannot be reduced to the required level by the above procedure, work ofcompaction
shall be suspended.

Moisture content of each layer of soil shall be checked in accordance with IST 2720 (Part-11) and unless otherwise
mentioned shall be so adjusted, making due allowance for evaporation losses, that at the time of the compaction it isin
the range of 1 percent to 2 percent below the 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

After adding the required amount of water, the soil shall be processed by means of harrows, rotary mixers or as
otherwise approved until the layer is uniformly wet. Clods or hard lumps of earth shall be broken to have maximum
size of 150mm when being placed in the lower layers of the embankment and a maximum size of 60mm when being
placed in the top 0.5 meter portion of the embankment below the subgrade.

Hauling equipment shall be dispered uniformly over entire surface of the previously constructed layer to minimize
cutting of uneven compaction Where the embankment is to be constructed on low area ground that will not supportthe
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 Fielddrydensityaspercentageofmaximum
No. laboratorydrydensityasperIS:2720(Part-VII)



1. Top 0.5 meter portion of embankment below  Notlessthan100.
subgrade level and shoulders.

2. Otherportionofembankment. Notlessthan95
3. Highlyexpensiveclass 85t0 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.

When density measurements reveal any soft areas in the embankment further compaction shall be carried out as
directed 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

the method of average and areas. The measurement of fill material from borrow area shall be the difference between
the net quantities of suitable materials brought from roadway and drainage excavation. For this purpose it shall be
assumed that one cubic meter of suitable materials brought to site from roadway and drainage excavation from one
cubic meter of compacted fill and all bulking or shrinkage shall be ignored Stripping including storing and
reapplication of top soil shall be measured as volume in cubic meter.

4, Thecontractunitrateincludescostofmechanicalrollerrequiredforconsolidationincludingaillabour,equipments fuel,

hire charges, tolls, and incidentals necessary

Item No.

7
Providing, laying And rolling 37.50 mm thick compacted Bitumeneous Macadam (B.M.) in one
layerwithB.T.aggregatesasspecifiedandusingRS-1Emulsionfortackcoatatthe rate 0f4.00Kg10sqm.on
B.T.Surface(AsperIRC-16)andusingbitumenformixingwithaggregateattherateof3.40%: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, toolsetc. complete
in accordance with the requirement of specification.

504.1. Scope

This work shall consist of construction in a single course having 37.50 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: The bitumen shall be paving bitumen ofviscocity Grade complying with Indian
StandardSpecificiationsfor“PavingBitumen”IS: 73 ,orModifiedBitumenconformingto Clause512orasdirected by the
Engineer. Further guidelines on the choice of bitumen depending on the maximum andminimum annual
temperatures (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 beclean, hard, durable, of cubical shape, free from dust and soft



orfriablematter,organicorotherdeleteriousmatter. WheretheContractor’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 AggregatelmpactValue® Max.30per cent

Durability Soundness’Sodiu
mSulphate Max.12percent
MagnesiumSUIphate Max.18per cent

WaterAbsorption | Water absorption” Max.2per cent

Stripping Coatingandstrippingofbitumenaggregatemixtures’ Min.retainedcoating95per cent

Notes:1.1S:2386Part1 4. IS:2386Part3

2.1S:2386Part4* 5. 1S:6241

3.1S:2386Part5

* Aggregatesmaysatisfyrequirementsor eitherofthesetwotests.

504.2.3. Aggregate grading and binder content: When tested in accordance with 1S:2386 (Part 1) (wet
sieving method), the combined aggregate grading for the particular mixture shall fall within the limits shown in
Table 500.4. The type and quantity of bitumen are also indicated in Table 500.4.

TABLES00.4:COMPOSITIONOFBITUMINOUS MACADAM

ISSieve(mm) CumulativePercentPassingby
Weight of Total Aggregate

26.5 100

19 90-100




132 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 35t0 90

*  For conditions in cooler areas of India orwherethepercent passing 0.075 mm sieveis on the higherside ofthe
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. Weather and seasonal limitations: Laying of bituminous mixtures shall not be carried out when
the 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/hr at 2 m height unless specifically approved by the Engineer. Laying shall be
suspended while free-standing water is present on the surface to be covered, or during rain, fog and dust storms.
After rain, the surface shall 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. Preparation and transportation of mix: Bituminous Macadam shall be prepared in a hot mix
plant of adequate capacity and capable of yielding a mix of proper and uniform quality with thoroughly coated
aggregates. Appropriate mixing temperatures are given in Table 500.7 of these Specifications; the difference in
temperaturebetween the binderand aggregateshould at no timeexceed 14° C. In orderto ensureuniform quality of the
mix and better coating of aggregates, the hot mix plant shall be calibrated from time to time. A batch type or
continuous type or a spot mixer may be used for preparation of mix as decided by the Engineer. If a continuous
mixing plant is to be used for mixing, the Contractor must demonstrate by laboratory analysis that cold feed
combined grading is within permissible grading limits and binder content is in compliance to job mix formula. The
maximum permitted variation 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, shall be covered while in transit or awaiting tipping. Subject to the approval of the Engineer, a thin
coating of diesel or lubricating oil may be applied to the interior of the vehicles to prevent sticking and to facilitate
dischargeofthematerial. Anytippercausingexcessivesegregationofmaterialsbyitsspringsuspensionorother



contributingfactorsorthatwhichshowsunduedelayshallberemovedfromtheworkuntilsuchconditionsare corrected.

504.3.5. Spreading: Except in areas where a mechanical paver cannot access, premixed bituminous
macadam shall be spread, leveled, and tamped by an approved self-propelled paving machine. As soon as possible,
after arrival 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
restricted space where a mechanical paver cannot be used, the material shall be spread, raked and leveled with
suitable 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,rollingshallbedoneby80to100kNstaticweightrollers or other
approved equipment. Rolling shall start as soon as possible after the material has been spread deploying a set of
rollers as the rolling is to be completed in limited time frame. The roller shall move at a speed not more than5
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
superelevated and uni-directional cambered portions, it shall progress from the lower to the upper edge parallel to
the centerline of the pavement.

The initial or break-down rolling shall be done with 80 to 100 kN static weight rollers, as soon as it is
possible to roll the mix without cracking the surface or having the mix pick up on the roller wheels. The second or
intermediate rolling shall follow the break-down rolling with vibratory roller of 80 to 100 kN static weight or a
suitable pneumatic 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
shall be corrected by removing or adding mix material. The rolling shall then be continued till there is no crushing
ofaggregatesand allrollermarkshavebeeneliminated. Eachpassoftherollershalluniformlyoverlapnotlessthan one-third
of the track made in the preceding pass. The roller wheel shall be kept damp if necessary to avoid bituminous
material from sticking to the wheels and being picked up. In no case shall fuel, lubricating oil be used for this
purpose, nor excessive water poured on the wheels. The initial wetting of the roller wheels should be done outside
the compaction area.

Rolling operations shall be completed in every respect before the temperature of the mix falls below the
rolling 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) shall not stand on newly laid material while there is a risk that surface will be deformed thereby.
The edges along and transverse of the bituminous macadam laid and compacted earlier shall be cut to their full
depth so as to expose fresh surface which shall be painted with a thin surface coat of appropriate binder before the
new mix is placed against it, as per Clause 504.3.7.

Where Modified Bitumen is used, the manufacturing and rolling temperatures shall be as per Clause512.4.2.

504.3.7. Joints: For single-lane road construction, only transverse joints are made, while for double-lane
road construction, longitudinal joints havealso tobemadein addition totransversejoints. Whileforming jointsit 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

The surface finish of the completed construction shall conform to the requirements of Clause 1802. For
control 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

During the period of construction, arrangements for traffic shall be made in accordance with the provisions
of Clause 111.

504.7. Measurementsfor Payment

The work shall be measured as finished work inby weight in metric tones as provided in theContract.

504.8. Rate



Thecontractunitratefortheworkshallbepaymentinfullforcarryingouttherequiredoperationsincluding full
compensation for:

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

(i)  Preparationofbase;

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

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

(v) 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;

(vi)  Carryingoutthework in partwidthsof theroadwhere directed;
(vil)  Carryingoutalltests for controlof quality;

(viii) The rate shall cover the provision of bitumen at 3.4 per cent of weight of total mix, with the
provision that the variation of quantity of bitumen will be assessed and the payment adjusted as per
the rate of bitumen quoted; and

(ix)  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

Bituminous material shall not be applied to a wet surface or during a dust storm or when the weather is
foggy, rainy or windy or when the temperature in the shade is less than 10° C. Where the tack coat consists of
emulsion, 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. Preparation of base: The surface on which the tack coat is to be applied shall be clean and free
from dust, dirt, and any extraneous material, and be otherwise prepared in accordance with the requirements of
Clause 501. Immediately before the application of the tack coat, the surface shall be swept clean with a mechanical
broom, or by other means as directed by the Engineer.

503.4.3. Applicationofbinder: Thebindershallbesprayed on thebaseat 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
specified rates and temperature so as to provide a uniformly unbroken spread of bitumen. Work should be planned
so 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-10inkgpersquaremetrearea
(i)Normalbituminous surfaces 0.25
(i1)Dry andhungry bituminous surfaces 0.25 t0 0.30
(ii1)Granularsurfacestreatedwithprimer 0.25t0 0.30
(iv)CementConcretePavement 0.30t0 0.35

503.4.4Curingoftackcoat: Thetackcoatshallbelefttocureuntilallthevolatileshaveevaporated ~ 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

During the period of construction, arrangements for traffic shall be made in accordance with the provisions
of Clause 111.
503.7. Measurementsfor Payment

Tackcoatshallbemeasuredinterms ofsurfaceareaofapplicationin M.T.

503.8Rate




The contract unit rate for tack coat shall be payment in full for carrying out the required operationsincluding
for all components listed in Clause 401.9 (i) to (v) and as applicable to the work specified in these Specifications

501.6 Compaction

Bituminous materials shall be laid and compacted in layers which enable the specified thickness, surface
level, 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 fromthelower 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
weight smooth-wheeled rollers. The intermediate rolling shall be done with 8-10 tonnes dead weight or
vibratory 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.

Where compaction is to be determined by density of cores the requirements to prove the performance of
rollers 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 shallthen
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
wheels of rollers shall be kept moist with water, and the spray system provided with the machine shall be in
good working order, to prevent the mixture from adhering to the wheels. Only sufficient moisture to prevent
adhesion between the wheels and rollers and the mixture should be used. Surplus water shall not be allowed to
stand on the partially compacted pavement.

Rolling shall be continued until the specified density is achieved, or where no density is specified, untilthere
is no further movement under the roller. The required frequency of testing is defined in Clause 903.

501.7 Joints

Where longitudinal joints made in pre-mixed bituminous materials, the materials shall be fully compacted

and the joint made flush in one of the following ways; only method (ii1) 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,for awidthnotlessthan75mm.theContractorshallhaveequipmentavailable,foruseinthe eventof a heater
breakdown, to form joints by method (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.

All joints shall be offset at least 300 mm from parallel joints in the layer beneath or as directed, and in a
layout approved by the Engineer. Joints in the wearing course shall coincide with either the lane edge or thelane
marking, 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) MakingarrangementsfortraffictoClausel 12exceptforinitialtreatmenttoverge,shouldersand construction of

diversion;

(i1) Preparationofthesurfacetoreceivethematerial.

(iii) Providing all materials to be incorporated in the work including arrangement for stockyards, 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;

(vit) Carryingoutalltestsfor controlofquality; and

(viit) The rate shall cover the provision of bitumen at the rate specified in the contract, with the provision
that the variation in actual percentage of bitumen used will be assessed and the payment adjusted
accordingly.

(ix) Theratesforpremixed materialaretoinclude for all wastagein cuttingofjoints etc.

(x) The rates are to include for all necessary testing, mix design, transporting and testing of samples, and cores.
If there is not a project specific laboratory, the Contractor must arrange to carry out all necessary testing at
an outside Laboratory, approved by the Engineer, and all costs incurred are deemed to be included in therate
quoted for the material.

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



Item No.
8

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
solidationwithvibratoryrollerincludingnecessaryfrewood,ofl,lubricants,labourcharges,usingdrum
mixplant,machineriesandequipment,toolsetcincludingfushingofsand0.30cum/10sqm.etccomplete 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.mas 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 bedone ina HotMix Plant (Batchtype/Drum MixPlant)atacontrolled temperature.

- Bitumentemperature:150-165°C.

- Aggregatetemperature: 150—170°C.
Propercoatingofaggregateswithbindershallbeensured.Mixshallbetransportedbytippers,laidbypaver finisher to
uniform thickness (20 mm).

7. Compaction

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



8. QualityControl(MoRTH 900)

- 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: Asperdesignmix/approved jobmixformula(here,5.1%).

9. Payment

Measurementshallbein MetricTonne.The rateshallcoverthe costofmaterials,labour,machinery, transportation, and
incidentals to complete the work.

Item No.
9

Excavation for foundation upto 1.5 m depth including sorting out and stacking of useful materials and
disposing of the excavated stuff upto 50 Meter lead.Dense or hard soil.
I. Excavation for structures shall consist of the removeal of material for the construction of foundations for
culverts, rataining walls, cut ofwalls pipeculverts and othersimilarstructures, in accordancewith therequirements
ofthesespecification and thelines and dimensions shownon thedrawing oras indicated by the Engineerin charge. The
work shall include all necessary sheeting shorting. ba\racing draining an pumping and the removal of all logs
stumps ,grubs and other deleterious matter and obstructions necessary for placing the foundations, trimming
bottoms of excavations backfilling and clearing up the site and the disposal of all surplus material.

2. Afterthesitehasbeenclearedthelimitsofexcavation shallbesetouttrue tolines,curvesand slopes.

3. Excavation shall be taken to the width of the lowest step of th footing. The contractor at his own expense
shall put up necessary shoring, trutting and planking or cut slopes to a safer angle or both with due-regard to the
safety 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
contractor shall take adequate measures such as bailing pumping , constructing , diversion channels drainage
channels and other necessary work to keep the foundation trenches dry when so required and to protect green
concrete/masory against damage by erosion or sudden rising of wate level. The method to be accepted in the regard
and other details there of shall be left to the choice of the contractor but subject of approval of the engineer in
charge. Approval of the Engineer in charge shall, however not relieve the contractor of the responsibility for the
adequancy of dewatering and 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
prossibility of the movement of water through anyfresh concrete. No pumping shall be permitted durring theplacing
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, the extra depth shall be made up with concrete or masonry of the foundation grade at the cost of the
contractor , Ordinary filling shall not be used for the purpose of bringing the foundation oto level. If there are any
slip or blows 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
requiredto takeadequateprotectivemeasurestoseethattheexcavationoperationdonot affectordamageadjoining
structures.

9. Backfilling shall bedone with approved material after concreteormasonry is full set and carried out in such a
way as not to cause under thrust on any part of the structure. All space btween foundation masonry or concreteand
the sides of excavation shall be refilled to the original surface, maing due allowance for settlement in 250 mm loose
layers. Which sahil be watered and compacted.

10. All theexcavatedmaterials shall betheproperty oftheGovtrnment where theexcavatedmaterial is directed to
be used in the construction of embankment , it shall be directly deposied at the required locations.

11.  Allusefulmaterials,notintendedforuseinthebank,shallbestackedneatlyonGovernmentlandas directed by the
Engineer in charge within 50 metres lead. Unsuitable and surplus materials not intended for use in any partof the
road shall be disposed off as directed by the Engineer in charge.

12. Excavationforstructures  shallbemeasuredincubicmetresforeachclassofmaterialencontered,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. The contract until rate fore for the items for excavation for structures shall be paid in full for carrying outthe
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-in denseorhard 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.




Item No.
10
Providing and castingin situ ordinary cement concreteM-150 mixand providingnecessary pinheaders
including shuttering, scafilding, laying vibrating, curing and finishing complete Without V-Grooves (A)
Height 0.0 M to 5.0 M.

1. In case of ordinary concrete, mix is not required to be designed by preliminary tests and proportion of
cement, fine aggregate andcoarse aggregates are specified by volume as given in table below for different grades of
conrete designed as ordinary M. 100. , M. 150, M.200 and M.250.

2. In the designation of a concrete mix. letter “M” refers to the mix and the number the specified 28 days works
cube 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 cubismetre 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
andcoarseaggregates
max.,
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°23 160 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
such case garding of aggregates shall be by volume. Other requirements for mixing, placing &curing
shall be the same.

5. Followingshallbethe maximum nominalsizeof 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

(111) Well cap or pile cap; solid type piers, abutment and wing- | 40mm
walls, and their pier caps

(iv) R.C.C.Worksincrossgirdersdeckslab,wearingcoars, 20mm
kewrb,lightposts,blastwalls,approachslabetc.and




hollowtypepiers,abutments,wing-wallsandtheirpier caps.
(v) R.C.C. bearings 20mm
(vi) For any other item of construction not covered by item (i) | As specified on the drawingor as
to (v) desired by the Engineer- in-
chargeincaseitisnotspecified on
drawing.

For heavily reinforced concrete members as in the case of ribs of main beams nominal maximum size of
aggregate shall usually be restricted to 5 mm. Less than the minimum lateral clear distance between the main barsor
Smm less than the minimum cover to the reinforcement, whichever is the smaller.

6. Fineaggregateshall beclean, hard, coarsesand, It shall befreefromdustand 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. Different size of fine or coarse aggregateshall be stored in separate stock-piles sufficiently away from the
each other to prevent intermixingthe materials.

9. The water for mixing shall be potable water to satisfaction of the Engineer-in-charge. The quantity of
water 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
materials are uniformaly distributed and uniform colour of the entire mass is obtained and each individual particle
of the coarse aggregate show complete coating of morter containing its proportionate amount of cement, In no case
shall 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
shll be done on a smooth watertight platform large enough to allow efficient tuning over of the ingredients of
concrete before and after adding water. Mixing platform shall be so arranged that no foreign materials shall get
mixed with concrete nor does the mixing water flow out. Cementin requirednumber of bags shall be placed in a
uniform layer on top of the measuredquantity of fineand 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 turning over to get a mixture of uniformcolour. Enough water shall then be addedgradually through a
rose can and 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
in a new batch. Unless otherwise agreed to be the Engineer-in-charge, the first batch of concrete from the mixer
shall contain only two thirds of normal quantity of coarse aggregate. Mixing plant shall be thoroughly cleaned
beforechanging from one type of cement to another.

13. The method of transporting and placing concrete shall be approved by the Engineer-in-charge. Concrete
shall be so transported and placed that no contamination, segregation or loss of its constituent materials takesplaces.
All form work and reinforcementcontained in it shall be cleaned and made free from standing water, dust, snow or
ice immediately before placing of concrete. No concrete shallbe placed in any part of the structure until the
approval 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. Concreting being given, it shall proceed continuously over the area betweenconstruction joints.
Fresh concrete shall not be placed against concrete which has been in position for more than 30 minutes unless a
proper construction joint is formed. Concrete shall be compacted in its final position within 30 minutes of its
discharge 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 otherwiseagreed to be the Engineer-in-charge, concrete shall be depositedin horizontal layersto a compacted
depth 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 andcovered with al3 mmthicklayerofmortarcomposedofcement and sandinthesame ratioas
intheconcretemixitself. This 13mmlayerofmortarshallbefreshlymixedand placedimmediatelybefore placing of
newconcrete. Where concrete has not fully hardened, all laitance shall be removedby scrubbing the well surface
with wire or bristle brushes, care being taken to avoid dislodgement ofany particles of coarse aggregate. The
surface shall then be thoroughly wetted, all free water removed and then coated with neat cement grout. 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
vibrators can not be used, Sufficient vibrators in serviceable condition shall be kept at site so thatspare equipmentis
always availablein the event of break downs.

17.. immediately after compaction, concrete,shall be protected against harmul, effects of weather,including
rain, runningwater, shocks, vibration, traffic, rapid temperaturechanges, frots and drivingout process. It shall be
covered with wet sacking, hessian or other similar absorbent material approved by the Engineer-in-charge soon
after 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
with all temporary construction required for their support. From shall however be divided into following twodistrict
categories:-

(1) Shutteringi.e.formwork requiredforformingtheconcrete.
(2) Scaffoldingi.e.formworkrequiredforsupportingshuttering.

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. Forms shall be mortar-tightand shall be made sufficiently rigid by the use of ties and bracings to prevent
any displacement or sagging between supports. They shall be strong enoughto withstandall pressure, ramming and
vibration, withoutdeflection from the prescribe line occurring duringand after placing the concrete. Screw jacks or
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 providesuch camber. Forms shall be so constructed as to be
removable in sections in the desired sequence, without damaging the surface of concrete or disturbing other
sections. Unless otherwise specified or directed, chambers or fillets of sizes 25mm x 25mm shallbe 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.
Releasesagentsshallbe appliedstrictlyinaccordance withthemanufacturer’sinstructionsandshallnotbeallowed



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
withoutthesecrackingcouldbeforetheformworkisremoved. Whereverapplicablearrangementsmustbemadeto ~ ensure
that the form work does not restrain the shortening and hogging of the beams or slabs during tensioning of
thetendons.The form work should takedue 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
proppingandthe instantaneous or deferred deformation due to various causes affecting prestressed structures. Where
there are re-entrant angles in the concrete sections the form work should be removed at thosesections as
soonaspossibleaftertheconcrete has setinordertoavoid crackingduetoshrinkage ofconcrete. Fromworkshall be tight
enough to preventany appreciable loss of cement during vibrations, suitable tolerances shouldbeprovided in the
harmwork. Immediately before concreting all forms shallbe thoroughly cleaned. Contractor shall give the Engineer-
in-chargedue notice before placing any concrete in the forms to permit him to inspect and accept the false work 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,
character of the structure, the weather and other conditions that influence the setting of concrete and of thematerials
used in the mix. Where field operations are controlled by strength tests of concrete, the removal of the load-
supportingorsoflitformsmaycommencewhenconcretehasattainedstrengthequaltoatleasttwicethestress 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 days respectively.
Allformwork shall be removed without causing any damage to the concrete. Centering shall be gradually and
uniformlylowered in such a manner as to permit the concrete to take stresses due to its own weight uniformlyand
gradually. Where internal metal ties are permitted, they or their removableparts shall be extracted without causing
any damage to the concrete and remainingholesfiled with mortar. No permanently embedded metal part shall have
less than 25 mm. cover to the finished concrete surface. Where it is intended to refuse the formwork, it shall be
cleaned and made 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.belowthesurfaceoftheconcreteandtheresultingholesbefilledbycementmortar.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 of such an extent or
character as to affect the strengthof the structure materially or to endanger the life of the steel reinforcement,he any
declarethe concrete defective and require the removal and replacement of the portions of the structure affected.

24. In the case of reinforced concrete work workability shall be such that the concrete surrounds and
properly grips all reinforcement. The degree of consistency, which shall depend upon the nature of work and
methodsofvibrationofconcreteshallbedeterminedbyregularslumptestes.Followingslumpshallbeadoptedfor — 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

(111) 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,
five of which shall be tested at seven days and the remaining five at 28 days. The samples of concreteshall be taken
on each day ofconcreting and cubes shall be madeat the rate of one forevery 5 cubicmetre of concrete or a
partthereof.However, ifconreting donein aday in less thanlScubicmetree, theminimumnumberof cubes can be
reduced to 6 with the specificpermission of the Engineer-in- charge, similar works testsshall be carried out
whenever the quality and grading of materialsis chargedirrespective of the quantity of concreteproud. The
numberofspecimens maybesuitablyincreased asdeemednecessarybytheEngineer-in- chargewhenprocedureof tests
given 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.
Movementoflabourandotherpersonsshallbetotallyprohibited overreinforcementlaidinposition.Foraccessto different
parts, suitable mobile platformsshallprovided so that steel reinforcementin position is not disturbed. For ensuring
proper cover, motar blocks of suitable sizeshall becast and tied to the reinforcement.Timber,
kapchi,ormatalpiecesshallnotbeused forthispurpose.Concretingofimportantstructuralmembersshallalways
bedoneinthepresenceandunderthesupervisionofdepartmentpersonnot  belowtherankofAstt.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 concretethe volumeoccupied by reinforcementshall not bededucted.Theslabshall 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. The unit rate for concrete shall include the cost of all materials, labour, tools and plan required for mixing ,
placing in position, vibrating and compacting finishingas per directions of the Engineer- in- charge , curingand all
other incidentalexpenses for producingconcrete of specified strengthto complete the structure or its components as
show on the drawings and according to these specifications.

Item No.
11
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.

AsperltemNo.10
Item No.

12
Providing&CatinginsitucontrolledcementconcreteM-250mixwithtrimixC.C.Roadlaid,conplastP-
211waterreductionadmixture@100ml/bagofcementasdirectedincludingtemping,vibrating,finishing,curingandfil
lingjointwithbitumenetcasDirectedandaprrovedbyengineerincharge. MATERIALS :

Water:

1.1 Water shall not be salty or brackish and shall be clean, reasonably clear and free from
objectionablequantitiesofsiltandtracesofoilandinjuriousalkalis,salts,organicmatterand ~ other
deleterious material which will either weaken the mortar or concrete or cause efflorescence
or attack the steel in R.C.C. Container for transport, storage and handling of

watershallbeclean. WatershallconformtothestandardsspecifiedinLS.456-1978.



3.
4,
Cement:

If required by Engineer-in-charge it shall be tested by comparison with distilled water.
Comparison shall he made by means of standard cement tests for soundness, time of setting
and mortar strength as specified in LS. 269-1976. Any indication of unsoundness, change in
time of setting by 30 minutes or more or decrease of more than 10 per cent in strength of
mortar prepared with water sample when compared with the results obtained with mortar
prepared with distilled water shall be sufficient cause for rejection of water under test.

Water for curing mortar, concrete or masonary should not be too acidic or too alkaline. It
shall be free of elements which significantly affect the hydration reaction or otherwise
interfere with the hardening of concrete during curing or those which produce objectionable
stains or other unsightly deposits on concrete or mortar surfaces.
Hardandbitterwatershallnotbeusedforcuring.
Potablewaterwillbegenerallyfoundsuitableforcuringmortarorconcrete.

CementshallbeordinaryPortlandslagcementasperl.S. 269-1976orPortlandslagcementasprl.S. 455-

1976.
Sand:

mm  Sand shall be natural sand, clean, well graded, hard strong durable and gritty particle free from
injurious amounts of dust clay, kankar nodules, soft or flaky particles shale, alkali; salts organic,
matter, loam, mica or other deleterious substance and shall be got approved from the Engineer-in-
charge. The sand shall not contain wore than 8 percent of silt as determined by field test, if
necessary the sand shall be washed to make it clean.

nn CoarseSand:

The fineness modulus of coarse sand shall not be less than 2.5 and shall not exceed 3.0. The sieve
analysis of coarse shall be as under:

I.S.Sieve Percentageby I.S.Sieve Percentageby
Designation weightpassing Designation weightpassing
Sieve Sieve
4.75mm 100 600micron 30-10
2.36mm 90to100 300micron 5-70
1.18mm 70to100 150micron 0-50
AFineSand:
Thefinenessmodulusshallnotexceed1.0.Thesieveanalysisoffine sandshallbeasunder
1.S.Sieve Percentageby I.S.Sieve Percentageby
Designation weightpassing Designation weightpassing
Sieve Sieve
4.75mm 100 600micron 40-85
2.36mm 100 300micron 5-50
1.18mm 70t0100 150micron 0-10
StoneGrit:

1.1 Grit shall consist of crushed or broken stone and be hard strong, dense, durable, clean, of proper
gradation and free from skin or coating likely to prevent adhesion of mortar Grit shall generally be
cubical in shape and as far as possible flaky elongated pieces shall be avoided. It shall generallycomply
with the provisions of I.S. 383-1970. Unless special stone of particular quarries is mentioned, grit shall
be obtained from the best black trap or equivalent hard stone as approved by the Engineer-in-charge.
The grit shall have no deleterious reaction with cement.

1.2 Thegritshallconformtothefollowinggradationaspersieveanalysis:



Percentagebyweightpassingthrough

[.S.SieveDesignation sieve
12.50mm 100%
10.00mm 85-100%
4.75mm 0-20%
2.36mm 0-25%

1.3 The crushing strength of grit will be such as to allow the concrete in which it is used to built-up the
specified strength of concrete.
1.4  The necessary tests for grit shall carried out as per the requirements of 1.S. 2386 (Parts I to VII)

1963, as per instructions of the Engineer-in-charge. The necessity of test will be

decidedbytheEngineer-in-charge.
StoneAggregateforConcrete:

1.1 Coarse aggregate shall be machine crushed stone of black trap or equivalent and be hard,
strong, dense, durable, clean and free from skin and coating likely to prevent proper adhesion of
mortar.

1.2 Theaggregateshallgenerallybecubicalinshape.Unlessspecialstonesofparticularquarries are
mentioned aggregates shall be machine crushed from the best black trap or equivalent hard stone
as approved. Aggregate shall have no deleterious reaction with cement. The size of thecoarse
aggregate for plain cement concrete and ordinary reinforced cement concrete shallgenerally be as
per the table given below. Howevercase of reinforced cement concrete the maximum limit may be
restricted to 6 mm. less than the minimum lateral clear distance between bars or 6 mm. less than
the cover, whichever is smaller.

TABLE

LS. Percentagepassingforsingle 1.S.Seive | Percentagepassingforsingle

Seive | sizedaggregatesofNominal sizedaggregatesofNominal
size size
40mm | 20mm 10mm 40mm | 20mm 10mm

80mm - - - 12.50mm - - -
63mm 100 - - 10mm 0.5 0.02 0.30
40mm | 85-100 100 - 4.75mm - 0.5 0.5
20mm 0-20 85-100 100 2.35mm - - -
16mm - - 85-100

Note:ThispercentagemaybevariedsomewhatbyEngineer-in-chargewhenconsiderednecessaryfor
obtaining better density and strength of concrete.

1.3 The gradingtest shallbe taken in thebeginningand atthe change of source of materials.The
necessary test indicated in [.S. 383-1970 and L.S. 456-1978 shall have to be carried out to ensure
the acceptability. The aggregates shall he stored separately and handled in such a manner as to
preventthe intermixingofdifferentaggregates.Iftheaggregatesarecoveredwithdust,they shall be
washed with water to make them clean

CONPLAST-P.211waterreducingconcrete admixture&Recron-35fibbersshallbeofapprovedquality.
Colpor-200 expansion joints materials shall be of approved quality.

WORKMANSHIP
[1]200mm thicker M-250 grade concrete is being placed over the prepared sub-base Conplast P.211
(Waterreducingconcreteadmixture) @100 Mt.perbag ofcement andRacron-3sfibersPolysterfibre
of Reliance or equivalent make at 125 Gms per bag of cement shall be used in M-250 concrete
mix. [The specification of concrete is as Given below]



[i]]  Leveling of the surface is done using TREMIX surface vibrator. The vibrator runs over
channels, placed as per required level and slope and simultaneously level surface of the concrete.

[11i]]  Vacuum dewatering follows the leveling of concrete. The purpose of vacuum processing isto
provide quicker selling and high early strength by removing surplus water from the concrete. The
process is follows as per instruction of site Engineer in charge & attached guide line.

[v]

[vii]

[viii]

[xi]

Immediately after dewatering, the surface is floated with a skim power floater as per
instruction of Engineer-in-charge. The surface shall be prepared as per requirements
and instructions. For smoother surface requirement, the surface is trowel with same
machine mounted with trowel ling blades. If required floor hardener "Nitoflor
Hardtop" a Fostoc product shall be used at the rate of 3 to 5 Kg/Sqm to get hard
wearing surface.Construction joints upto 1/4 of the slab depth are cut afterwards.
They give clear and straighter theoretical cracking line in the case of unexpected
stresses. m Groove cutting is done within 48 hours from casting at the floor.

After surface vibrator and finishing the surface with power floater and trowel light
brooming on the surface, expansion joint size 20 x 200 MM shall be provided with
filling the expansion joints having size 20 x 20 MM by using COLPOR-200 as per
manufacturers specification and directed by Engineer-in-charge. The expansion joints
filled with Nitoseal-200.

Making a construction joints by cutting of joints of size 3 MM x 20 MM by using of
concrete cutter machine construction joint are filled with "MITOSEAL-280" an
esoteric cold applied joint sealant, which ensures performance of expected functions
at the joints.

Concrete should be cured in normal way (Water pending) or the surface is covered
with a plastic sheet or gunny bags. In any method, the surface should be always kept
wet with water. Curing must be done for atleast 14 days or as per directed by
Engineer-in-charge.

The machineries used for the above process shall be of standard technical
specification attached separately herewith. (i.e. surface vibrator, vacuum
pump,suction mal top cover, filter pad, skim floater etc.)
TheWorkmanshipandprocessforvacuumeddewatering, watercementratioconcrete
placing, surface vibration and vacuum processing floating. Trowel ling and curing
shall be carried out as per attached literatures and as per instruction of Engineer-in-
charge.

The dowel bars of 30mm CRS reinforcement bars of 450mm long shall be field in
32mm dia G.I. pipe cap at free end with filling grade etc. in longitudinal joints at
30cm centre to centre

and transverse joints at 30 mt. interval as directed engineer in charge.

A.

ATTACHEDADDEDTECHNICALSPECIFICATION

SURFACEVIBRATOR

BeamLengths(meters):4.2metersWeights (Kgs) :

41 Kgs

Beam Spacing (mm) : 300 Beam Height

(mm) : 100

Vibrator Unit :Elecrtically operated on 3 Phase V, 415V, 50Hz. A.C. Supply Power
input (Walls) : 450
Vibrator(Vib/min):2860Ratedcurrent

(Amp.) :1.5

CentrifugalForce(N):1350-4600Weight (Kg) :19



B. VACUUMPUMP
Drive : Electrically operated on 3 Phase V, 415V,50Hz. A.C. Supply
Power(Kw) : 4
Current: 7.5
Pump Capacity (Lit/Min) : 1850 Max.
Vacuum(mmHg):680(90%)OverallLength (mm) :
1300
OverallWidth(WithemptyTank): 125
SUCTIONMATTOPCOVER
Length:6Width:4 Weight
(Kg): 31
C. FILTERPAD
Length/Pieces(Mt.):6Width
:1.2
Weight(Kg):4
D. SKIMFLOATER
Supply:3PhaseV,415V,50Hz.A.C.SupplyPower
(Kw):2.1/1.8
Current(Amp.):6/4
MotorSpeed(rpm):3000/1500Final
Speed (rpm) : 115/57 Working
Diameter (mm) : 1000 Max.Reach
(Meter) : 3
DiameterofFloatingDisc(mm):985
Weight of Floating Disc(Kg) :16

MODEOFMEASUREMENT :
[1] Therateshallbeincludeallmaterials,formworks,machineriesandlabourcharges.
[11] TherateshallbeforaunitofOne Cum

SpecificationofC.C.:

ControlledC.C.

1. For controlled concrete, design of the mix shall be approved after preliminary tests and all necessary
precautions shall be taken in its production to ensurethat the required works cube strength is attained and
maintained. The controlledconcrete shall be in eight grades designed as M.100, M. 150, M.200, M.250, M.300,
M.350, M.400, M.450 with the suffix ‘controlled’ added to it.

2. In the designation of a concrete mix, letter ‘M’ refers to the mix and the number to the specified 28 days
works cubs compressive strength of that mix on 150 m. cubes, expressed in kg/cm. where ordinary.

Portland cement conforming to IS:269 or Portland blast furnace cement conformingto IS:455 is used. the
compressive strength requirements for various grades of concrete shall be as given below on the next page:

Gradeof Concrete CompressiveworksteststrengthinKg./cm2on150mm,cubes,
conducted in accordance with IS: 516

Min.at 7 days Min.at28 days
M 100 70 100
M 150 100 150
M 200 135 200
M 250 170 250
M 300 200 300
M 350 235 350
M 400 270 400
M 450 300 450




NOTE: In cases the 28 days compressive strength specified in the above. Table shall alone be the criterion
for acceptanceor rejection of the concrete.
Where the strength of a concrete mix, as indicated by tests, lies in between the strength for any two grades
specified in the above. Tablesuch concrete shall be classified for all purposes as a concrete belonging to the lower
or the two grades between which its strength lies.

3. Concrete mix shall be designed on the basis of preliminary tests soas attain a strengthat least 33 per cent
higherthanthat required on work tests. The proportions foringredients chosenshall besuch that concretehas adequate
workability for conditionsprevailing on the work in question and can be properly compacted with the means
available. Except where it can be shown to the satisfaction of theEngineer-in- charge that supply ofproperly graded
aggregate of uniform quality can be maintained till the completion of work, grading of aggregate should be
controlled by obtaining the coarse aggregates in different sizes and bleeding them in the right proportions
asrequired. Aggregatesofdifferentsizeshallbestockedinseparatestock piles.Requiredquantityofmaterialshall be stock
piled several hours, preferably a day, before use. Grading of coarse and fine aggregate shall be checked as
frequently as possible, frequency for a given job being determined by the Engineer-in- charge to ensure that the
suppliers are maintaining the uniform grading asapproved for samples used in the preliminary tests.

4. In proportioning concrete, the quantity of both cement and aggregate shall be determined by weight.
Where the weight of cement is determined by accepting the majors weight per beg, a reasonable number of bags
shall be weighed separately to check the net weight. Where cement is weighed from bulk stocks at site and not by
bags,it shall be weighed separately from the aggregates. Water shall either be measured by volumein calibrated
tanks or weighed. All measuring equipment shall be maintained in a clean, and serviceable condition. Their
accuracy shall be periodicallychecked.

5. It is most important to keep the specified water cement ration constantand at its correct value. To this end,
moisturecontent in both fineand coarseaggregateshall bedetermined by theEngineer-in-chargeaccordingto the
weather conditions. The amount of mixing water shall then be adjusted to compensate for variations in the
moisturecement. For the determination of moisture content in the aggregates IS: 2386 (Part-11I) shall be referred to.
Suitable adjustment shall also be made in the weights of aggregates to allowfor the variation in weights of
aggregates due to variation in their moisture content Minimum quantity of cement to be used in controlled concrete
shall not be less than 210 Kg. per cubic metre in plain concrete and not less than 300 kg/.per cubic metre in
reinforcedconcretestructuralmembers. Theminimumquantityofcementforprofessedconcreteworkshallnotless than 360
kg/p[er cubic metre of concretenor shall it be more than 540 kg/per cubic metre of concrete.

6. Followingshallbethe maximumnominalsizeofcoarseaggregate forthe differentitemsof work.

Sr. Itemofconstruction MaximumnominalsizeofCoarse
No. aggregate
(1) | R.C.C.wellcurb,R.C.C.wellsteiningandR.C.C.Piles 40mm
(i) | P.C.C.wellsteining. 63mm
(ii1) | Wellcaporpilecap,solidtypepires,abutmentsand wing- 40mm
walls, their pier caps.
(iv) | R.C.C. works in cross girders, deck slab, wearing 20mm

coarse, kerb, light posts, blast, walls approach slab etc.
and hollow type piers, abutments wing-walls and their

pier caps.

(v) | R.C.C. bearings 20mm

(vi) | For any other item of construction covered by items (i) | As specified on the drawing or as desired
to (v) above by the Engineer-in- charge in case it isnot

specified on drawing.




Forheavily reinforced concrete members as in the case of ribs of main beams, nominal maximum size of
aggregateshall usually berestrictedto Smm less than theminimum laternal clear distance between themain barsof
Smm. less than the minimum cover to thereinforcement whichever is the smaller.

7. Fineaggregate shall be clean, hard, coarse sand. It shall be free dust and such other substances. The sand
be get approved by the Engineer-in- charge.

8. All materialsshall be stored as to preventtheir deterioration of there qualityand fitness for the work. Any
materials which has deteriorated or has been damaged or is otherwiseconsiderd defective by the Engineer-in-charge
shall not be used in the works.

9. Cement shall be stored above the ground level in perfectly dry and watertight sheds. Wherever bulk
storage containers are used, their capacity should be sufficientto cater to the requirements at siteand should be
cleaned atleast once every 3 to 4 months. the aggregates shall be stored in such a wayas to preventadmixtureof
foreign materials. Differentsizes of fine or coarseaggregateshall be storedin separate stock piles sufficiently away
from suchother to prevent intermixing the materials.

10. the water for mixing shall be potable water to satisfaction of the Engineer-in- charge. The quantity of
water shall be just sufficientto produce a dense concrete of required workability for the job.

11. For all work concrete shall be mixed in a mechanical mixer which alongwith other accessories shall be
kept in first class working condition and so maintained throughout the construction Mixingshall be continued till
materials are uniformly distributed and uniform colour of the entire mass is obtained and each indiua particle of the
coarse aggregateshows completecoating ofmortarcontaining its proportionateamount ofcement. In no case shall the
mixing be done forless than 2 minutes after all ingredients have been put into the mixer.

12. Mixer which have been out of use more than30 minutes shall be thoroughly cleaned beforeputting in a
new batch. Unless otherwise agreedtoi be the Engineer-in- charge, the first batch of concrete from the mixer shall
contain only two thirds of normal quantity of coarse aggregate. Mixing plant shall be thoroughly cleaned before
changing from onetype of cement to another.

13. Themethod oftransporting and placing concreteshall beapproved by theEngineer-in-charge. Concrete
shallbesotransportedandplacedthatno contamination,segregationorlossofitsconstituentmaterialstakesplace. All form
work and reinforcement contained in it shall be cleaned and made free from standing water, dust, snow or ice
immediately before placing of concrete. No concreteshall be placedin any part of the structureuntil the approvalof
the Engineer-in- charge has been obtained.

14. Ifconcretingisnotstartedwithin24hoursoftheapprovalbeinggiven.Itshallhavetobeobtainedagain from the
Engineer-in- charge. Concretingthen shall proceed continuously over the area between construction joints. FResh
concrete shall notbe placed against concrete which has been inposition
for more than 30 minutes unless a proper construction joint is formed.Concrete shall be compacted in its final
position within 30 minutes of its discharge from the mixer-unless carried in properly design agitators, operating
continuously when this time shall be withinhours of the addition of cement to the mix an withinminutes of its
discharge from the agitator. Except where otherwise agreed to be the. Concrete shall be deposited in horizontal
layers to a compacted depth of not more than .5 metre when internal vibrator are used not exceeding .metre in all
other cases.

15. Unless otherwise agreed to be the Engineer-in-charge concrete shall not be dropped into place from a
height exceedingmetres. When trunking or chutes are used they shall be kept clean and used in such a way as to
avoid segregation. When concreting has to be resumed on a surface which has hardened, it shall be roughened,
swept clean, thoroughly wetted and covered with a 13mm. thick layer or mortar composed of cement and sand in
the same ratio as in the concrete mix itself. This 13mm layers of mortar shall be freshly mixed and placed
immediately before placing of new concrete. Where concrete has not fully hardened, all laitance shall be removed
by scrubbing the wet surface with wire or bristlebrushes, care being taken to avoid dislodgement of any particlesof
coarse aggregate. The surface shall then be thoroughly wetted, all free water removed and then coated with neat
cement grout. The first layers of concrete to be placed on this surface shall not exceed 150mm. in thickness and
shall be well rammed against old particular attention being to comers and close sports.

16. All concreteshall becompacted 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
vibrators can not be used. Sufficient vibrator in serviceable condition shall be kept at site sothat spareequipment is
always available in the event break downs.

17. Immediately after compaction, concrete shall be protected against harmful effects of weather including
rain,runningwater,shocks,vibration, traffic,rapidtemperaturechanges, frostanddryingoutprocess.Itshallbe



covered with wet scking, hessian or other similar absorbant materials approved by the Engineer-in-charge soonafter
the initial set, and shall be kept continuously wet for a period of not less than 14 days from the date of
placement.Masonaryworkoverthefoundationconcretemaybestartedafter48hoursofitslaying butthecuringof concrete
shall be continued for a minimum period of 14 days.

18. Form work shall include all temporary or permanent forms required for forming the concrete, together
with all temporary construction required for their support. Formwork shall however be delived into following two
distictcategories:

(1) Shutteringi.e.fromwork requiredforformingtheconcrete.

(2) Scaffoldingi.e.formwork requiredforsupporting shuttering.

Formsfor shuttering shall beconstructed only, in metal suitably lined. Forms for scaffolding shall be
constructedof metal or timer. Both shutteringand scaffolding shall be substantialrigid construction and
shutteringshall be trueto shape and dimensions show on the drawings. All bolls and riverts shall be counter-suck
and well ground to provide a smooth, plane surface.

19. Forms shall be mortar-tight and shall be made sufficiently rigid by the use of ties and bracingsto prevent
any displacement or sagging between supports. They shall be strong enough to with stand all pressure ramming and
vibration, without deflectionfrom the prescribed lines occurringduring and after placing the concrete. Screwjacksor
hardwood wedgeswhere requiredshall be provided to make up any settlement in the formworkeither before
orduringthe placing of concrete. Suitablecamber shall beprovided in horizontal members of structure specially in
long spans to conterate the effectsof any deflection. The formworkshall be so fixed as to provide for such camber,
forms shall be so constructed as to beremovable in sections in the desired sequence. Withoutdamaging the surface
of concrete or disturbing other sections. Unless otherwisespecifiedor directed, chamber or filletlllls orsizes 25mm x
25mm shall be provided at all anglesof form work to avoid sharp comers.

20. The inside surface of shuttering shall, except in the case of permanent from work or where otherwise
agreedto be the Engineer-in-charge, be coated with an approved material to prevent adhesion of concrete to the
form work. Release agents shall be applied strictlyin accordancewith the manufacture instructions and shall not be
allowed to come into contact with any reinforcement or prestressingtendons
andanchorages. Different release agent shall not be used in form work for concrete which will be visible in the
finished works.

21. Special measuresshall be taken to ensure that the form does not hinder the shrinkage of concrete
because without these cracking could occur before the form work is removed. Whereverapplicable arrangements
must be made to ensure that the form work does not restrain the shortening and hogging of the beams or slabs
during tensioningof the tendons. The form work should take due account of the calculated amount of positive or
negative camber so as to ensure the correct final shape of the structure havingregardto the deformation due of false
work, scaffoldingor propping and the instructureor deferred deformation due to variouscauses affecting prestressed
structures. Wherethey are re-entrant angles in the concrete sections the form work should be removed at these
sectionsas soon as possible after the concrete has set in order to avoidcracking due to shrinkage of concrete. Form
work shall be tight enough to prevent any appreciable loss of cement during vibrations, Suitable tolerance should be
providedin the formwork, immediately beforeconcreting all forms shall be thoroughly cleaned. Contractorshall
givetheEngineer-in-chargeduenoticebeforeplacing anyconcretein the forms to permit him to inspect and accept the
false work notice before placing any concrete in the forms to permit him to inspectand accept the false work and
forms as to their strength, alignmentand general fitness, but such unspection shall not relieve the contractor of his
responsibility for safety of men,machinery , materials and for results obtained.

22. The Engineer-in-charge shall be informed in advance by the contractor of his intension to stike any
formwork. While fixing the time for removal of formwork, due consideration shall be given to local conditions that
influence the setting of concrete and of concrete and of the materials used in the mix. Where filed operationsare
controlled by strength tests of concrete the removal of the loadsupportingof sofit formsmay commence when
concrete has attainedstrengthing propsincluding theeffect or any further additionalof loads. When field re-
operations are not controlled by strength tests ofconcrete the vertical forms beams, columns and walls may be
removed after 2 days, The props ofslabs and beams may be removed after 14 and 21 daysrespectively. All
formwork shall be removedwithout causing any damage to the concrete. Cenetring shall be gradually and uniformly
lowered insuch a manner as to permit the concrete to take stresses due to its own weiht uniformly and gradually.
Whereinternal metal ties are permitted, they or their removable parts shall be extracted without causing
anydamagetotheconcrete.andremainingholesfilledwithmortar.Nopermanentlyembeddedmetalpartshall



have less than 25mm. cover to the finished concrete surface. Where it is intended to cleaned and made good to the
satisfaction of the Engineer-in-charge.

23. Immediately after the removal of forms, all exposed bars or bolts passing through the Cement concrete
member to a depth of atleast 25mm, below the surface of the concrete and the resulting holes be filed by cement
mortar. All fins caused by form joints, all cavities produced by the removal of form ties and all other holes and
depressions, honey comb spots, broken edges or cornersand other defects, shall be thoroughly cleanedsaturarated
with water and carefully pointed and rendered true with mortar of cement and fine aggregated mixed in the
proportions used in the grade of concrete that is being finished and of as dry a consistencyas is possible to use.
Considerable pressure shall be applied in filing and pointing to ensure thorugh filling in all voids. Surfacewhich
have been pointed shall be kept moist for a period of twentyfour hours. If rock pockets / honey-combs, in the
opinion of the Engineer-in-charge are of situ an extent or characteras to effect the strengthof the structure materially
or to endanger thelifeofthe steel reinforcement, he may declare the concrete defective and required the removal and
replacement of the portions of the structure affected.

24. In the case of reinforced concrete work, workability shall be such that the concrete surrounds and
properly grips all reinforcement . The degree of consistency, which shall depend upon the nature of work and
methods of vibration of concrete shall be determined regular slump tests. Following slump shall be adopted for
different types of works.

Typeof Work Slumps
Wherevibratorsare wherevibratorsarenot used
used
@) MassconcreteinR.C.C.Foundationsfootings and 10mm to 25mm 80mm
retaining walls
(i) | Beams,slabsand columnssimply reinforced 25mm to 40mm 100m to 120mm
(111) | Thin R.C.C. section or section with congested 40mm to 50mm 125mm to 150mm
steel

25. For controlled concrete preliminarytests shall consist of three sets of separates tests,and in eah set,
testsshall be conducted on six specimens. Not more than one set ofsixspecimens shall be made on any particulars
day. Of the six specimen in each set, three shall be tested at seven days and the remaining three at 28 days. The
preliminary tests at 27 days are intended only to indicate the strengthlikely to th attainedat 28 days. work
strengthtests shall be made in accordance with IS: 516 EACH test shall be conducted on ten specimens five of
which shall be tested at seven days and the remainingfive at 28 days. the samples of concrete shall be taken on each
day of concreting and cubes shall be made at the rate of one for every 5 cubic metre of concreteor a part thereof.
However, if concreting done in a day is than 15 cubic metre, the minimum numberof cubes can be reduced to 6 with
the specific permission of theEngineer-in-charge. Similar works tests shall be carried out whenever the qualify and
grading of materials is changed irrespectiveof the quantity of concrete poured. The number of specimensmay be
suitably increasedas deemed necessary by theEngineer-in-charge when procedure to tests given above reveals a
poor quality of concrete and in other special cases.

26. The average strength of the group of cubes cast for each day shall not be less than the specified works
cubs strength 20 per cent of the cubes cast eachday amy have values less than the specified strength, provided the
lowest value is not less than 85 per cent of the specified strength.

27. R.C.C.work shall have exposed concrete surface. Centering design and its erection shall be approved by
theEngineer-in-charge. One carpenter with helper will invariably be kept through out the period of concreting.
Movement of labour and other persons shall be totally prohibited over reinforcement laid in position. for access to
different parts, suitable mobile platforms shall be provided so that steel reinforcement in position as not disturbed.
for ensuring proper cover, mortar blocks of suitable sie shall be cast and tied to the reinforcement. Timber, kapachi
or metalpieces shall not be suedfor this purpose Concretingof important structuralmembers shall always be donein
the presence and under the supervision of departmentpeson not below the rank of Astt. Engineer/Addi. Astt.
Engineer/ Overseer or is instructed by theEngineer-in-charge. After removal of from work and sutteing, the
executiveEngineer shall inspectthe work and satisfy by random checks that concrete produced is of good quality.
Plastering shall not be allowed to the exposed faces of concrete.

28. In reinforced concrete the volume occupied by reinforcementshall not be deducted. The slab shall be
measuredas running continuously through and the beem as the portion below the slab.



29. All necessarylabour, materials, equipment, etc., for sampling, preparingtest cubes, curing etc. shall be
providedbythecontractor. TestingofthematerialsandconcretemaybearrangedbytheEngineer-in-chargein an
approved laboratory at the cost of the contractor

OrdinaryC.C.M-250

1 In case of ordinary concrete, mix is not required to be designed by preliminary tests and
proportions of cements fine aggregates and coarse aggregates are specified by volume as giventable
for different grades of concrete designed as ordinary M-100, M -150, M-200, and M-250

2. In the designation of a concrete mix, letter 'M' refers to the mix and the specified 28 days works

cube compressive strength of that mix on 150 mm cubes 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 50 kg. Of cement as 0.035 cubic meter in
volume.Whilemeasuringaggregatebyvolume,shaking,rammingorhammeringshallnotbedone.
Proportioningofsandshallbeasperitsdryvolume.Incaseit isdumpallowance for"Bulking" Shall be

made as per IS: 2386 (Part - 1)

5. Ingredientsrequiredordinaryconcretecontractingone50kgbagofcementof
different. Proportions mix shall be as given in table below.

TABLE
Total Proportionofgradecoarse
Grade of [ Mix by | quantity ofdry | of Quantity
Concret
e Volume aggregatesby volume aggregate ofwater
per50kg.ofcement to pe
r 50kg
betakenassumof
the of cement
individualvolumesof max
fine and coarse
aggregates
max
1 2 3 4 5
(1CubicMetermeans1000
Liters)
Ordinary | Liters Liters
Generally1:2forfine
M-100 1:3:6 300 aggregate 34
tocoarseaggregateby volume
M-150 1:2:4 220 32
M-200 1:1.1/2:3 160 butsubjecttoaupperlimitof 30
M-250 1:1:2 100 1:1%&alowerlimitof1:3 27




Note-1 The proportion of the aggregates shall be adjusted from upper limit to lower limit
progressively as the grading of the fine aggregates finer & the maximum size of coarse aggregates
becomes larger

Example:- For an average grading of fine aggregate (That is zone II of IS: 383 1963) The
proportion shall be 1:1 1/2 , 1:2 and 1:3 for maximum size of aggregate 10mm 20mm and 40mm
respectively (after carrying out sieve analysis)

Note-2 A mix leaner than M-100 (1:3:6) may be use non structural parts, it provided, if provided in
the contract in such case grading of aggregate shall be by volume. Other requirement for mixing

placing & curing shall be the same

Followingshallbethemaximumnominalsizeofcoarseaggregateforthedifferent items
5. of

work
Sr. | Itemofconstruction Maximumnominalsizeof
No. coarseaggregate
(1) | RCCwellcurb,RCCwellstainingandRCCpipes 40mm
(i) | RCCwellstaining 63mm
Wellcaporpilecap,solidtypepiersabutmentsand wing
(111) 40mm
wallsandtheirpier caps
RCCworksincrossgildersdeckslab,wearingcoarse curb,
(iv) 20mm
light,ballastwalls,approachslabetcandhollowtypes
pier,
abutmentswingswallsandtheirpiercaps
(v) | R.C.C.bearings 20mm
Foranyotheritemofconstructionnotcoveredbyitems (i) | Asspecifiedonthe drawing
vi
) orasdesiredbythe
to (v) Engineer
-in-chargeincaseitisnot
specifiedondrawing.

For heavily reinforced concrete members as in case of ribs of main beams nominal maximum size of
aggregate shall usually be restricted to 5 mm less than the minimum lateral clear distance the main bars
or Smm less then minimum cover reinforcement, whichever is the smaller.
6. Fine aggregate shall be clean hard coarse sand. it shall be free from dust and that substance. The
sand shall be got approved by Executive -in-charge.
7. All materials shall be stored as to prevent their deterioration or intrusion of their quality and
fineness for the work, any materials which has deteriorated or has been damaged or
otherwise considered defective by the Engineer -in-charge small not be used in the works.



8. Cement shall be stored above the ground level in perfectly dry and water tight sheds. Whatever
bulk storage containers are used. Their capacity should be sufficient to cater to the
requirements at site and should be cleaned at least once every 3 to 4 months. The aggregate
shallbe stored insuch a way asto prevent admixture of foreignmaterials. Different sizes of
coarse aggregate shall be stored in separate stock -piles sufficiently away from the catch
other to prevent intermixing the materials

9. The water for mixing shall be potable water to satisfaction for the Engineer-in-charge. The
quantity of water shall be just sufficient to produce a dense concrete of required workability
the job.

10. For all work concrete shall be mixed in a mechanical mixer which with accessories shall be kept
first class working condition and so maintained throughout the construction. Mixing shallbe
continued till material are uniformly distributed and uniform color of the entire mass is
obtained and each individual particle of the coarse aggregate show complete coating of
mortar containing its proportionate amount of cement in no case shall the mixing be done
for less then 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 reasons it
shall be done on smooth a water tight platform large enough to allow sufficient turning orof
the ingredient concrete before and adding water. Mixing platform shall be so arranged than
no foreign material shall get mixed with concrete not does the mixing water flow out.
Cement in required number of bags shall get placed in a uniform layer on top of the
measured quantity of fine and coarse aggregate, which shall also be spread in layer of
uniform thickness by turning over to

get mixture of uniform color. Enough water shall than be added gradually thoroughly through a rose can
and themassturned over tilla mixfor requiredconsistency is obtained. In handmixingquantityof cement shall
be increased by 10 percent above that specified.

12. Mixers which have been out of use for more than 30 minutes shall thoroughly clean before putting
in a new batch. Unless otherwise agreed by the Engineer -in-charge, the first batch of
concrete from the mixer shall contain only two thirds of normal quantity of coarse aggregate
Mixing plant shall be thoroughly cleaned before changing from one type of cement of
another.

13. The method of transporting and placing concrete shall be approved by the Engineer -in-charge.
Concrete shall be so transported and placed that no contamination segregation or loss of its
constituent material takes place all form work and reinforcement contained in it shall be
cleaned and made free from standing water, dust, snow or ice immediately before placing of
concrete .No concrete shall be placed in any part of the structure until the approval of the
Engineer-in-charge has been obtained.

14.In concrete is not started within 24 hours of the approval being given, it shall have to be obtained
again from the Engineer-in-charge, Concreting than shall proceed continuously over the area
between construction points. Fresh concrete shall not be placed against concrete which has
been in position for more than 30 minutes unless a proper construction joints is formed.
Concrete shall be compacted in its final position within 30 minutes of its discharge from the



mixture unless carried in properly design agitators operating continuously, when this time
shall be within 2 hours of
the addition of cement to the mix and within 30 minutes of its discharge from the agitator. Except where
otherwise agreed to by the Engineer-in-charge. Concrete shall be deposited in horizontal layers to a
compacted depth of not more than 0.45 meter when internal vibrators are used and not exceeding 0.30
meter in all ceases.
15UnlessotherwiseagreedtobytheEngineer-in-chargeconcreteshallnotbedrooped
into place from a height exceeding 2 meters. When trucking or chutes are used they shall be kept cleanand
used in such a way as to avoid secretion when concreting has to be resumed on a surface which has
hardness it shall be roughened swept clean, Thoroughly wetted and covered with a 13 mm thick layer of
mortar composed of cement and sand in the same ratio as in the concrete mix itself. This 13 mm layer of
mortar shall be freshly mixed and placed immediately before placing of new concrete where concrete has
notfullyhardened. All laitance shallbe removed byscrubbingthe wellsurface withwire of bristlebrushes care
being taken to avoid dislodgement of any particles of coarse aggregate. The surface shall then be
thoroughly wetted all free removed and then coated with neat cement grout. The first layer of concrete to
be placed on this surface shall not exceed 150 mm, and shall be well rammed against old work particular
attention being given to corner and close spots.

16. All concrete shall be compacted to produce a dense homogenous mass with the assistance of
vibrators, unless otherwise permitted by the Engineer - in - charge for Exceptional cases such as
concreting under water, where vibrators can not be used. Sufficient vibrators in serviceable
condition shall be kept at site so that spare Equipment is always available in the event of break
downs.

17. Immediately after compaction, concrete shall be protect against harmful of washer, including rain,
running water shocks, vibration, traffic, rapid temperature charges frost and driving out process. it
shall be covered with wet sacking, Hessian or other similar absorbent material approved by
Engineer -in-charge soon after the initial set, and shall be kept continuously wet for a period of not
less than 14 days from the date of placement. Masonry work over the foundation continued for a
minimum period of 14 days.

18. Form work shall include all temporary or permanent forms required for forming the concrete
together with all temporary construction required for their support. Form work shall however be

divided into following two distinct categories.

(1) Shutteringi.e.Formworkrequiredforformingtheconcrete.
(2) Scaffoldingi.e.fromworkrequiredforsupportingshuttering.

Forms for shuttering shall be constructed only in metal suitably lined. Forms for scaffolding shall
be constructed of metal or limber. Both shuttering and scaffolding shall be or substantial rigid constructer
and shuttering shall be true to shape and dimensions show on the drawings. All bolts and nuts shall be
counter-sunk and well ground to provide a smooth, plane surface.

19. Formsshallbemortar-tightandshallbemadesufficientlyrigidbytheuseofties

andbracingstopreventanydisplacementorsaggingbetweensupports. They Strong



shallbe

enoughtowithstandallpressure,rammingandvibration,without from

deflection the
concrete

prescribed lines occurring during and after placing the . Screw

jacks or hard wood wedges where required shall be provided to make up any statement in the form work
eitherbeforeofduringtheplacingofconcrete.Suitablecombershallbeprovidedinhorizontalmembersof
structure,speciallyinlongspanstocounteract theeffectofanyfixedastoprovideforsuchcomber.Forms shall be
so constructed as to be removable in section in the desired sequence without damaging the surface of
concrete or disturbing other section. Unless otherwise specified of directed chambers or fillets of sizes of
25mm x 25 mm shall be provided at all angles of formwork to avoid sharp corners.

20. The inside surface of shuttering shall except in the case of permanent form work of where otherwise
agreed to by the Engineer -in-charge be coated with an approved material to prevent adhesion of concrete
to the form work. Release agents shall be applied strictly in accordance with

the manufacture instructions and shall not be allowed to come into contact with any reinforcement or
anchorages. Different release agents shall not be used in form work for concrete which will be visible in
finished work.

21. Special measures shall be taken to ensure that the form work not hinder the shrinkage of concrete
because without these cracking could occur before the form work is removed. Wherever applicable
arrangement must be made to ensure that the form work does not restrain the shortening and
hogging of the beams or slabs during tensioning of the tendons. The form work should take due
account of the calculated amount of positive and negative camber so as to ensure the correct final
shape of the structure having regard to the deformation of false work, scaffolding or propping and
the instantaneous or deferred before the form work does not restrain the shortening and hogging of
the beams or slaps during tensioning of tendons. The form work should take due account of the
calculated of positive or negative camber so as to ensure the correct final shape of the structures
having regard to the deformation of a false work scaffolding or propping and the instantaneous or
deferred deformation due to various the form work should be removed at those section as soon as
possible after concrete has set in order to avoid cranking due to shrinkage of concrete. Form work
shallbe tight enoughto prevent anyappreciableloss ofcementduring vibrationssuitabletolerances
should be provided in the form work. immediately before concreting all forms shall be thoroughly
cleaned contractor shall given accept the false work and forms as their strength alignment and
general fitness but such inspection shall not relieve the contractor of his responsibility for safety of
machinery , materials and for results obtained.

22. TheEngineer-in- chargeshall beinformedinadvancebythecontractorof hisintentiontostrikeany form
work. While fixing the time for removal of form work, due consideration shall be given to local
conditions, character of the structure the weather and other condition that influence the setting of
concrete and of the materials used in mix, Where field operations are controlled by strength test of
concrete the removal of the load supporting or soffit forms may commence when concrete has
attained stress the which the concrete will be subjected at the time of staking props including the
effectofanyfurtheradditionofloadswhenfieldoperationsarenotcontrolledbystrengthtestsof



concrete the vertical forms of beams. Column and walls may be removed after 2 days. The drops of
slabs and beams may be removed after 14 and 21 days respectively. All forms work shall be
removed without causing any damage to the concrete. Centering shall be gradually and uniformly
lowered in such a manner as to permitconcrete to take stresses due to its own weight uniformly and
gradually where internal metal ties are permitted they or tier removable parts shall be extracted
without causing any damage to concrete and remaining holes filled with mortar. No permanently
embedded metal part shall have less then 25 mm cover to the finished concrete surface where it is
intended to re-use the form work, it shall be clean and made good to the Engineer — in — charge.

23. Immediately after removal of forms, all exposed bars or bolts passing through the cement
concrete member and used for shuttering or any other purpose shall be cut inside the cement
concrete member to a depth on at least 25mm. Below the surface of the concrete and the
resultingholesbefilled bycementmortars,allfinescausedbyformjoints. Allcavitiesproduced by the
removal to form ties and all other holes and depression honeycomb spots broken edges or
corners and others detects shall be thoroughly cleaned started with water and carefully pointed
and rendered true with mortar of cement and fine aggregate mixed in the proportion used in the
grade of concrete that is being finished and of as dry as consistency as is possible to use.
Considerable pressure shall be applied in filling and pointing to ensure thorough filling in all
voids. Surface which have been pointed shall be kept moist for a period of twenty four hour if
rock pocket/ honeycombs in the opinion of the Engineer — in — charge are of such an extent or
character as to affect the strength of the structure materially or to endanger the life of the steel
reinforcement he may declare the concrete defective required the removal and replacement ofthe
portion of these structure affected.

24.1In the case of reinforced concrete workability shall be such that the concrete surrounds and
properly grips all reinforcement. The agrees of consistency which shall depend upon the nature
of work and methods of concrete shall be determined by regular slump test following slumpshall

be adorned for different types of works.

Typeofwork slumps
wherevibrators are
wherevibrators  are
used notused
MassconcreteinR.C.C.Foundations
(1) footing| 10mmto25mm 80mm
andretainingwalls.
(i
) BeamsSlabsandcolumnssimply 25mmto40mm 100mmto120mm
reinforced...
(i11) ThinR.C.C.Sectionwithcongested steel
40mmto50mm 125mmto150mm

25. Works strength test shall be made in accordance with IS: 516 each test shall be conducted on ten
specimens, five of which shall be tested at seven days and he remaining five at 28 days. The samples



of concrete shall be taken on each day of concreting and cubes shall be made at the rate of one for

everyScubicmetersof  concreteorapartthereof. However,Ifconcretingdoneinadayislessthenl5  cubic

meters the minimum number of cubic can be reduce to 6 with the specific permission of the Engineer-

in —charge similar words tests shall be carried out whenever the quality

andgradingofmaterialsinchargedrespectivelyasdeemednecessarybytheEngineer-in—chargewhen

procedure of tests given above reveals poor quality of concrete and other special cases.

26.

27.

28.

29.

30.

The average strength of the group of Cubes cast for cash day shall not be less then the
specified works cube — strength 20 perof the cubescast for eachday mayhavevalues
less then the specific strength provided the lowest value is not less then 85 percent of
the specified strength.

R.C.C. Work shall have exposed concrete surface. Centering design and its erection
shall be approved by the Engineer-in —charge. One carpenter with helper will
invariably be kept present throughout the period of concreting movement of labour
and other person shall be to tally prohibited over reinforcement laid in position for
access to different parts suitable mobile platforms shall be provided so that steel
reinforcement in position is not disturbed for ensuring proper cover mortar blocks of
suitable size shall be cast and tied to the reinforcement timber kapchi or metal piece
shall not be used for this purpose. Concreting of important structures members shall
always be done in the presence and under the supervision of departmental person not
below the rank of assistance engineer/additional assistance engineer-overseer or as
instructed by the Engineer-in — charge. After removal of form work and shuttering
Executive Engineer shall inspecting the work had satisfy by random check that
concrete produced is of good quality. Plastering shall not be allowed to the exposed
faces of concrete.

In reinforced concrete the volume occupied by reinforcement shall not be deductedthe
slab shall be measured as running continuously through and the beams as the portion
below the slab.

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 the Engineer-in —charge in an approved laboratory at the cost of
the contractor.

The unit rate for concrete shall include the cost of all materials, labor, tools and plants
required for mixing placing in position vibrating and compacting finishing as per
direction of Engineer-in —charge curing and all other incidental expenses for
producing concrete of specified strength to complete the structure or its componentsas
shown on the drawings and according to these specifications. The rates shall also
including the cost of making / fixing and removing of all centers and forms required
for the work.

Item No.
13



Providing and casting in situ Controlled cement concreteM-250 for wearing coat laid as directed
incuding. tamping, vibrating, finishing, curring and filling in joints with bitumen complete.

1. For controlled concrete, design of the mix shall be approved after preliminary tests and .all necessary
precautions shall be taken in its production to ensurethat the required works cube strength is attained and
maintained. The controlledconcrete shall be in eight grades designed as M.100, M. 150, M.200, M.250, M.300,
M.350, M.400, M.450 with the suffix ‘controlled’ added to it.

2. In the designation of a concrete mix, letter ‘M’ refers to the mix and the number to the specified 28 days
works cubs compressive strength of that mix on 150 m. cubes, expressed in kg/cm. where ordinary.

Portland cement conforming to 1S:269 or Portland blast furnace cement conformingto IS:455 is used. the
compressive strength requirements for various grades of concrete shall be as given below on the next page:

Gradeof Concrete CompressiveworksteststrengthinKg./cm2on150mm,cubes,conducted in
accordance with IS: 516
Min.at 7 days Min.at28 days

M 100 70 100

M 150 100 150

M 200 135 200

M 250 170 250

M 300 200 300

M 350 235 350

M 400 270 400

M 450 300 450

NOTE: In cases the 28 days compressive strength specified in the above. Table shall alone be the criterion

for acceptanceor rejection of the concrete.
Wherethestrength ofaconcretemix, as indicated by tests, liesin betweenthestrength forany two grades specified
intheabove.Tablesuch concreteshallbeclassifiedforallpurposes asaconcretebelonging tothelowerorthetwo grades
between which its strength lies.

3. Concretemixshallbe designedonthebasisofpreliminarytestssoas attainastrengthatleast33 percenthigher than that
required on work tests. The proportions for ingredients chosenshall be such that concretehas adequate workability
for conditionsprevailing on the work in question and can be properly compacted with the means available. Except
where it can be shown to the satisfaction of theEngineer-in- charge that supply of properly graded aggregate of
uniform quality can be maintained till the completion of work, grading of aggregate should be controlled by
obtaining the coarse aggregates in different sizes and bleeding them in the right proportions as required. Aggregates
of differentsize shall be stocked in separate stock piles. Required quantity of material shallbe stock piled several
hours, preferably a day, before use. Grading of coarse and fine aggregate shall be checked as frequently as possible,
frequency for a given job being determined by the Engineer-in- charge to ensure that the suppliers are maintaining
the uniform grading asapproved for samples used in the preliminary tests.

4. In proportioning concrete, the quantity of both cement and aggregate shall be determined by weight. Where the
weight of cement is determined by accepting the majors weight per beg, a reasonable number of bags shall be
weighed separately to check the net weight. Where cement is weighed from bulk stocks at site and not by bags,it
shall be weighed separately from the aggregates. Water shall either be measured by volumein calibrated tanks or
weighed. All measuring equipment shall be maintained in a clean, and serviceable condition. Their accuracy shall
be periodicallychecked.

5. It is most important to keep the specified water cement ration constantand at its correct value. To this end,
moisture content in both fine and coarse aggregate shall be determined by the Engineer-in- charge according to the
weather conditions. The amount ofmixing water shall thenbe adjusted to compensate forvariations in themoisture
cement. For the determination of moisture content in the aggregates IS: 2386 (Part-III) shall be referred to. Suitable
adjustment shall also be made in the weights of aggregates to allowfor the variation in weights of aggregates due
tovariationintheirmoisturecontentMinimumgquantityofcementtobeusedincontrolledconcreteshallnotbe



less than 210 Kg. per cubic metre in plain concrete and not less than 300 kg/.per cubic metre in reinforced concrete
structural members. The minimum quantity of cement for professed concrete work shall not less than 360 kg/p[er
cubic metre of concretenor shall it be more than 540 kg/per cubic metre of concrete.

6. Followingshallbethe maximumnominalsizeof coarseaggregate forthe differentitemsof work.

Sr. Itemofconstruction Maximum nominal size of Coarse
No. aggregate

(1) R.C.C.wellcurb,R.C.C.wellsteiningandR.C.C.Piles 40mm

(i1) P.C.C.well steining. 63mm

(i) Wellcaporpilecap,solidtypepires,abutmentsand wing- 40mm
walls, their pier caps.

(iv) R.C.C. works in cross girders, deck slab, wearing | 20mm
coarse, kerb, light posts, blast, walls approach slab etc.
and hollow type piers, abutments wing-walls and their

pier caps.

(v) R.C.C. bearings 20mm

(vi) For any other item of construction covered by items (i) | As specified on the drawing or as desired
to (v) above by the Engineer-in- charge in case it isnot

specified on drawing.

Forheavilyreinforcedconcretemembersasinthecaseofribsofmainbeams,nominalmaximumsizeofaggregate
shallusuallyberestricted toSmmlessthantheminimumlaternalcleardistancebetweenthemainbarsofSmm.less than the
minimum cover to thereinforcement whichever is the smaller.

7. Fineaggregate shall be clean, hard, coarse sand. It shall be free dust and such other substances. The sand
be get approved by the Engineer-in- charge.

8. All materialsshall be stored as to preventtheir deterioration of there qualityand fitness for the work. Any
materials which has deteriorated or has been damaged or is otherwiseconsiderd defective by the Engineer-in-charge
shall not be used in the works.

9. Cement shall be stored above the ground level in perfectly dry and watertight sheds. Wherever bulk
storage containers are used, their capacity should be sufficientto cater to the requirements at siteand should be
cleaned atleast once every 3 to 4 months. the aggregates shall be stored in such a wayas to preventadmixtureof
foreign materials. Differentsizes of fine or coarseaggregateshall be storedin separate stock piles sufficiently away
from suchother to prevent intermixing the materials.

10. the water for mixing shall be potable water to satisfaction of the Engineer-in- charge. The quantity of
water shall be just sufficientto produce a dense concrete of required workability for the job.

11. For all work concrete shall be mixed in a mechanical mixer which alongwith other accessories shall be
kept in first class working condition and so maintained throughout the construction Mixingshall be continued till
materials are uniformly distributed and uniform colour of the entire mass is obtained and each indiua particle of the
coarse aggregateshows complete coating of mortar containing its proportionate amount of cement. In no case shall
the mixing be done forless than 2 minutes after all ingredients have been put into the mixer.

12. Mixer which have been out of use more than30 minutes shall be thoroughly cleaned beforeputting in a
new batch. Unless otherwise agreedtoi be the Engineer-in- charge, the first batch of concrete from the mixer shall
contain only two thirds of normal quantity of coarse aggregate. Mixing plant shall be thoroughly cleaned before
changing from onetype of cement to another.

13. Themethod oftransporting and placing concreteshall beapproved by theEngineer-in-charge. Concrete
shallbesotransportedandplacedthatno contamination,segregationorlossofitsconstituentmaterialstakesplace. All form
work and reinforcement contained in it shall be cleaned and made free from standing water, dust, snow or ice
immediately before placing of concrete. No concreteshall be placedin any part of the structureuntil the approvalof
the Engineer-in- charge has been obtained.

14. Ifconcretingisnotstartedwithin24hoursoftheapprovalbeinggiven.Itshallhavetobeobtainedagain from the
Engineer-in- charge. Concretingthen shall proceed continuously over the area between construction joints. FResh
concrete shall notbe placed against concrete which has been inposition



for more than 30 minutes unless a proper construction joint is formed.Concrete shall be compacted in its final
position within 30 minutes of its discharge from the mixer-unless carried in properly design agitators, operating
continuously when this time shall be withinhours of the addition of cement to the mix an withinminutes of its
discharge from the agitator. Except where otherwise agreed to be the. Concrete shall be deposited in horizontal
layers to a compacted depth of not more than .5 metre when internal vibrator are used not exceeding .metre in all
other cases.

15. Unless otherwise agreed to be the Engineer-in-charge concrete shall not be dropped into place from a height
exceedingmetres. When trunking or chutes are used they shall be kept clean and used in such a way as to avoid
segregation. When concreting has to be resumed on a surface which has hardened, it shall be roughened, swept
clean,thoroughlywettedandcoveredwithal3mm.thicklayerormortarcomposedofcementand sandinthesame ratio as in
the concrete mix itself. This 13mm layers of mortar shall be freshly mixed and placed immediatelybefore placing of
new concrete. Where concrete has not fully hardened, all laitance shall be removed by scrubbing the wet surface
with wire or bristle brushes, care being taken to avoid dislodgement of any particlesof coarse aggregate. The surface
shall then be thoroughly wetted, all free water removed and then coated with neat cement grout. The first layers of
concrete to be placed on this surface shall not exceed 150mm. in thickness and shall be well rammed against old
particular attention being to comers and close sports.

16. All concreteshall 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
vibrators can not be used. Sufficient vibrator in serviceable condition shall be kept at site sothat spareequipment is
always available in the event break downs.

17. Immediately after compaction, concrete shall be protected against harmful effects of weather including rain,
running water, shocks, vibration, traffic, rapidtemperature changes, frost and drying out process. It shall be covered
with wet scking, hessian or other similar absorbant materials approved by the Engineer-in-charge soonafter the
initial set, and shall be kept continuously wet for a period of not less than 14 days from the date of
placement.Masonaryworkoverthefoundationconcretemaybestartedafter48hoursofitslaying butthecuringof concrete
shall be continued for a minimum period of 14 days.

18. Form work shall include all temporary or permanent forms required for forming the concrete, together with all
temporary construction required for their support. Formwork shall however be delived into following two
distictcategories:

(1) Shutteringi.e.fromwork requiredforformingtheconcrete.

(2) Scaffoldingi.e.formwork requiredforsupporting shuttering.

Formsfor shuttering shall beconstructed only, in metal suitably lined. Forms for scaffolding shall be
constructedof metal or timer. Both shutteringand scaffolding shall be substantialrigid construction and
shutteringshall be trueto shape and dimensions show on the drawings. All bolls and riverts shall be counter-suck
and well ground to provide a smooth, plane surface.

19. Forms shall be mortar-tight and shall be made sufficiently rigid by the use of ties and bracingsto prevent
any displacement or sagging between supports. They shall be strong enough to with stand all pressure ramming and
vibration, without deflectionfrom the prescribed lines occurringduring and after placing the concrete. Screwjacksor
hardwood wedgeswhere requiredshall be provided to make up any settlement in the formworkeither before
orduringthe placing of concrete. Suitablecamber shall beprovided in horizontal members of structure specially in
long spans to conterate the effectsof any deflection. The formworkshall be so fixed as to provide for such camber,
forms shall be so constructed as to beremovable in sections in the desired sequence. Withoutdamaging the surface
of concrete or disturbing other sections. Unless otherwisespecifiedor directed, chamber or filletlllls orsizes 25mm x
25mm shall be provided at all anglesof form work to avoid sharp comers.

20. The inside surface of shuttering shall, except in the case of permanent from work or where otherwise

agreedto be the Engineer-in-charge, be coated with an approved material to prevent adhesion of concrete to the
form work. Release agents shall be applied strictlyin accordancewith the manufacture instructions and shall not be
allowed to come into contact with any reinforcement or prestressingtendons
andanchorages. Different release agent shall not be used in form work for concrete which will be visible in the
finished works.
21. Special measuresshall be taken to ensure that the form does not hinder the shrinkage of concretebecause
without these cracking could occur before the form work is removed. Whereverapplicable arrangements must be
made to ensure that the form work does not restrain the shortening and hogging of the beams or slabsduring
tensioningof the tendons. The form work should take due account of the calculated amount of positive or negative



camber so as to ensure the correct final shape of the structure havingregardto the deformation due of false work,
scaffoldingor propping and the instructureor deferred deformation due to variouscauses affecting prestressed
structures. Wherethey are re-entrant angles in the concrete sections the form work should be removed at these
sectionsas soon as possible after the concrete has set in order to avoidcracking due to shrinkage of concrete.Form
work shall be tight enough to prevent any appreciable loss of cement during vibrations, Suitabletolerance should be
providedin the formwork, immediately beforeconcreting all forms shall be thoroughlycleaned. Contractor shall give
the Engineer-in-charge due notice before placing anyconcrete in the forms to permit him to inspect and accept the
false work notice before placing any concrete in the forms to permit him to inspect andaccept the false work and
forms as to their strength, alignmentand general fitness, but such unspection shallnot relieve the contractor of his
responsibility for safety of men,machinery , materials and for results obtained.

22. The Engineer-in-charge shall be informed in advance by the contractor of his intension to stike any formwork.
While fixing the time for removal of formwork, due consideration shall be given to local conditions that influence
the setting of concrete and of concrete and of the materials used in the mix. Where filed operationsare controlled by
strength tests of concrete the removal of the loadsupportingof sofit formsmay commence when concrete has
attainedstrengthing propsincluding theeffect orany furtheradditionalofloads.When field re-operations arenot
controlled by strength tests ofconcrete the vertical forms beams, columns and walls may be removed after 2 days,
The props ofslabs and beams may be removed after 14 and 21 daysrespectively. All formwork shall be removed
without causing any damage to the concrete. Cenetring shall be gradually and uniformly lowered insuch a manner
as to permit the concrete to take stresses due to its own weiht uniformly andgradually. Whereinternal metal ties are
permitted, they or their removable parts shall be extracted without causingany damage to the concrete.and
remaining holes filled with mortar. No permanently embedded metal part shall have less than 25mm. cover to the
finished concrete surface. Where it is intended to cleaned and made good to the satisfaction of the Engineer-in-
charge.

23. Immediately after the removal of forms, all exposed bars or bolts passing through the Cement concrete member
to a depth of atleast 25mm, below the surface of the concrete and the resulting holes be filed by cement mortar. All
fins caused by form joints, all cavities produced by the removal of form ties and all other holes and depressions,
honey comb spots, broken edges or cornersand other defects, shall be thoroughly cleanedsaturaratedwith water and
carefully pointed and rendered truewith mortarof cement and fineaggregatedmixed in theproportions used in the
grade of concrete that is being finished and of as dry a consistencyas is possible to use. Considerable pressure shall
be applied in filing and pointing to ensure thorugh filling in all voids. Surfacewhich have been pointed shall be kept
moist for a period of twentyfour hours. If rock pockets / honey-combs, in the opinion of the Engineer-in-charge are
of situ an extent or characteras to effect the strengthof the structure materially or to endanger thelife of the steel
reinforcement, he may declare the concrete defective and required the removal and replacement of the portions of
the structure affected.

24. In thecaseofreinforced concrete work, workability shall besuch that theconcretesurrounds and properlygrips
allreinforcement .Thedegree ofconsistency, whichshalldependupon thenatureofworkand methodsofvibration of
concrete shall be determined regular slump tests. Following slump shall be adopted for different types of works.

TypeofWork Slumps
Wherevibratorsareused wherevibratorsarenotused
(1) Mass concrete inR.C.C.Foundations footings and | 10mmto25mm 80mm
retaining walls
(i1) | Beams,slabsandcolumnssimplyreinforced 25mmto40mm 100mto 120mm
(iii) | ThinR.C.C.sectionorsectionwithcongested steel 40mmtoS0mm 125mmto150mm

25. For controlled concrete preliminarytests shall consist of three sets of separates tests,and in eah set,
testsshall be conducted on six specimens. Not more than one set ofsixspecimens shall be made on any particulars
day. Of the six specimen in each set, three shall be tested at seven days and the remaining three at 28 days. The
preliminary tests at 27 days are intended only to indicate the strengthlikely to th attainedat 28 days. work
strengthtests shall be made in accordance with IS: 516 EACH test shall be conducted on ten specimens five of
which shall be tested at seven days and the remainingfive at 28 days. the samples of concrete shall be taken on each
day of concreting and cubes shall be made at the rate of one for every 5 cubic metre of concreteor a part thereof.
However, if concreting done in a day is than 15 cubic metre, the minimum numberof cubes can be reduced
toowiththespecificpermissionoftheEngineer-in-charge.Similarworkstestsshallbecarriedoutwheneverthe



qualify and grading of materials is changed irrespectiveof the quantity of concrete poured. The number of
specimensmay be suitably increasedas deemed necessary by theEngineer-in-charge when procedure to tests given
above reveals a poor quality of concrete and in other special cases.

26. The average strength of the group of cubes cast for each day shall not be less than the specified works
cubs strength 20 per cent of the cubes cast eachday amy have values less than the specified strength, provided the
lowest value is not less than 85 per cent of the specified strength.

27. R.C.C.work shall have exposed concrete surface. Centering design and its erection shall be approved by
theEngineer-in-charge. One carpenter with helper will invariably be kept through out the period of concreting.
Movement of labour and other persons shall be totally prohibited over reinforcement laid in position. for access to
different parts, suitable mobile platforms shall be provided so that steel reinforcement in position as not disturbed.
for ensuring proper cover, mortar blocks of suitable sie shall be cast and tied to the reinforcement. Timber, kapachi
or metalpieces shall not be suedfor this purpose Concretingof important structuralmembers shall always be donein
the presence and under the supervision of departmentpeson not below the rank of Astt. Engineer/Addi. Astt.
Engineer/ Overseer or is instructed by theEngineer-in-charge. After removal of from work and sutteing, the
executiveEngineer shall inspectthe work and satisfy by random checks that concrete produced is of good quality.
Plastering shall not be allowed to the exposed faces of concrete.

28. In reinforced concrete the volume occupied by reinforcementshall not be deducted. The slab shall be
measuredas running continuously through and the beem as the portion below the slab.

29. All necessarylabour, materials, equipment, etc., for sampling, preparingtest cubes, curing etc. shall be
provided by the contractor. Testing of the materials and concrete may be arranged by theEngineer-in-charge in an
approved laboratory at the cost of the contractor.

30. Thepaymentwillbemadeoncmt. basisof thefinished work.

31. The unitrate for concrete shall include the cost of all materials labour, tools and plant required for mixing,
placing in position, vibrating and compacting finishing as per directions of theEngineer-in-charge, curing and all
other incidental expenses for producingconcrete of specified strength to complete the structureor its components as
shown on the drawings and according tothese specifications. The rate shall also include the cost of making fixing
and removing of all centers and forms required for the work

Item No.
14
Providing and laying weep holes in Abutment and returns by using A.C/ P.V.C pipe of 100mm. Including
laying in proper grade and jointing the complete as per detailed specification.

Weep holes as shown on the drawings shall be provided in the masonry structures with height more than 2
mtodrainmoisturefromthebackfilling. Weepholesshallbeprovidedwith100mmdiaAC/P.V.Cpipesandshall extend
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
and1mverticaldirectionwiththelowestoneatabout150mmabovethelowwaterlevelorbedlevelwhicheveris higher or as
directed by the Engineer.

Thepayment willbemadeon Nos.basis ofthefinished work.

Item No.
15
Providing TMT Bar FE 500D reinforcement for R.C.C. work including bending, binding and placing
inpositioncompleteasperdetaileddrawingsforthefollowing(A)Piers(B)Abutments(C)R.C.C. Returns.



and
Item No.

16
ProvidingandFixinginpositionFE500/500DTMTbarreinforcementincludingcutting,bending,
hooking,andtyingcompleteasperdetaileddrawaing(A)RCCkerb(B)RCCFootpath(C)RCCApp. Slab (D) Wearing
coat.

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
or straightened in manner that will injure the material. Bars bend during transporting or handaling shall be
straightened 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 four times the diametre of the round bar. In the case which are not round and in the case of deformed bars,
the diametre 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.Barswillnotbeallowetosag betweensupports ordisplacedduringconcretingoranyof
theiroperationsoverthework.Alldevices used forpositioningshallbenon-corrodiblematerial. Woodenand  metal
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
approved device. Reinforcement after being placed in position shall be maintained in clean condition until
completely embedded in concrete. Special care shall be exercised to prevent any displacement of reinforcement in
concrete already placed. To protect reinforcement from corrosion, concrete cofer shall be prodied as indicated on
the drawing. 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)ofsizenotlessthan1
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
doneasdirectedbytheengineer-in-charge.When particable,overlappingbarshallnottoucheach other,butbekept 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 twisted
right. The overlapps shall be staggered for different bars and loacated at points, along the span whereneither 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-sectionsufficienttotransmitthefullstrengthofbars. Theendofthebarsthatarejoinedby ~ coupling
shall be uuset for a sufficient length so that the effective cross- section a the base of threads shall be standard 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. Weldedjointsshallpreferablybelocatedatpointswheresteelwillnotbesubjecttomorethan75
percentofthemaximumpermissiblestressesandseldssotoggeredthatatanyonesectionnotmorethan2Oper



cent 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
loose scale, rust grease, paint and other foreign matter before welding. Only competent welders shall be employed
on thework. TheM.S. electodesused forwelding shall conform to IS : 814 weldedpieces ofreinforcement 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.

3.00 Modeof Measurementand Payment

Therateshall befora unit ofOneM.T

Item No.

17
Providingandfixingpostandpiperailingasperdetaileddrawingincluding3coatsofpaintingtosteel works
complete.

1 G.I. Pipes shall be of right duty type. Concrete shall conform to relevant specification of item of
concrete of ordinary grade specified in the item. For structure steel relevant specification of item of
steel cutting edge and for mild steel. Relevant specification of item of M.S. reinforcement shall

apply.

2 ThepiperailingshallconsistofR.C.C.postsofrequired dimensionsasapprovedbytheEngineer-in-charge
orstructural steel sections as shownon the drawings. The structural section shall be anchored to
R.C.C. in the manneras directed by the Engineer-in-charge. Three rows of G.I. pipe, upper one of 50
mm. dis. And lower two of 40mm. diametre shall be provided. Holes of required size shall be made
in the posts and the pipe shall be fixed with necessary coupling and three coats, of enamelpaint shall
be applied to iron work (first coat shall be of red lead) if R.C.C. posts are used, they shall be applied
2 coats of white wash. The posts shall be fixed at 2m. to 2.5m center to center depending upon the
span-length.

3. Railingshallbemeasuredin runningmetres.

4. Unitrateincludes costofall materials,labour,tools andplatsto completerthe job.

Item No.
18
Fillingavailableexcavatedearth(excludingrock)intrenchesplinthsidesoffoundationetc.inlayersnot exceeding
20cm in depth consolidating each deposited layer by ramming and watering.

1.0 Theearthtobeusedforfilingshallbefreefromsalts,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  Theexcavatedstuffoftheselectedtypeshallbeallowedtobeusedinfillingthetrenchesandplinth 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 beforaunit ofonecubic metre.

Item No.

19
ProvidingandfixingHectometerofpecastC.C.1:2:4includingnecessaryreinforcementasperl.R.C. type design
including painting lettering and etc. complete. (II) Fixing in C.C. 1:5:10.

Theworkcovers thesupply,painting, letteringandfixing ofHectometer stone.

The dimensions of the stones and the size, colour, arrangement of letters and scripts shall be as per L.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
drawings or in the relevant [.R.C. Specifications or as directed by the Engineer-in-charge. The orientation and
location 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 forHectometer stonesshallbepaymentin fullcompensationforfurnishing,alllabour,
materials including providing necessary reinforcement, tools, equipment and making the stones, painting and

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

ItemNo.
20

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. Theguardstoneshallbeofapproved qualityandof20cmx 15cmsizeanditslengthshallnotbe les than 75
cms. The top portion shall be rounded. The top 38 cm shall be chisel dressed on all sides. The size shape and
dimensions of the guard stones shall be exact and shall be nearly dressed and finished.

2. The guard stone shall be fixed in position as directed by the Engineer in charge in in C.C. 1:5:10
which will consist of one part of cement, live part of good sand and ten parts of good brick bats. Rate includes all
labour and curring etc. necessary for consrete. If the guard stone shall be fixed in wearing coat. the equivalent
volume covered by the guard stones shall be given three coats of white wash. The measurement for paymentshall
be per number of guard stone fixed in position.

3. Unit rate of guard stone includes the cost of all materials ,laboures , tools, fixing & white washingas
directed by the Engineer in charge.



Item No.

21
ProvidingandfixingordinaryKilometerstoneofpre-castC.C.1:2:4includingnecessaryreinforcement
asperL.R.C.typedesigninC..C.1:4:8includingpaintingletteringetc.complete.

1. Kilometre stone shall be of approved quality and shall be either black Rajula stone or of precast1:2:4
RCC specified in the item.

2. The size, manner of fixing, painting and lettering of K.M. stone shall conform specification as per
IRC - 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
forpayment shall be made 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.

Item No.
22

Providing and fixingindicator stone of approved stone as per L.R.C. type design in C.C. 1:4:8
includingwhite washing etc. complete.(ii) Fixing in C.C. 1:5:10.
I. 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
be fixed firmly inposition in embankment or cutting as the case may be. The exposed part of the indicator stone
shall bedoneby thecontractor at his own cost. Themeasurementforpaymentshall bepernumberofindicatorstone
fixed in position.

2. Unit rateindicatorstone includes thecost ofall metarialslabour, tools, fixing and whilewashing as directed by
the Engineer in charge.

Item No.
23

Supplying and fixing road sign board of M.S. plate and angle IR including painting, lettering
etccompleteincludingfixinginCC1:4:8withnecessaryexcavationetc.completeasperIRCTypedesign(II)
Reflective Type.
ReflectiveType
Retro-reflective Sheeting:-The retro-reflective sheeting used on the signs shall consists of the white or coloured
sheeting having a smooth outer surface which has the property of reflection over its entire surface. It shall be
weather resistant and exibitcolourfastness. It shall be new and unused and shall show no evidence of cracking,
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
embedded beneath the surface of a smooth, flexible, transperant, water-proof plastic, resulting in a non-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
angle in angle in
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 2.2 3.0 0.8

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

Adhesive:-The sheeting shall either have a pressure-sensitive adhesive of the aggressive- tack type requiring no
heat, solvent or other preparation for adhesion to a smooth clean surface, or a tack free adhesive activated by heat,
applied in a heat vacuum applicator, in a manner recommended by the sheeting manufacturer. 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 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 sheetingshall bede-greased eitherby acidorhot alkalineetching andall scale/dustremovedto obtaina
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.

Complete sheets of the material shall be used on the signs except where it is unavoidable. At splices,
sheeting with pressure-sensitive adhesives shall be overlapped not less than 5 mm or butted with a gap not
exceeding 0.75mm. Wherescreen printing with transparent colour 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.

Colour for signs:-Signs shall be provided with retro-reflective sheeting in colours as shown on the detailed
drawings. The reverse side of all sign shall be painted grey.

Colours shall comply with with the following I.S.I. shades given in Bureau of Indian Standerd(B.L.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.laboratoryas decided by the
Engineer-in-charge before being used.

Measurement:-Themeasurementforpavmentshallbepernumberofsignboardpostfixedin position.

Item No.

24
CitizeninformationBoards.ProvidingandfixingofTypicalinformationboardasperinstructionTwo
ACPsheetsof3mmthickof900mmx750mmsizefixedattop&bottomdulyrivettedwithMSanglesof
25x25x5mmthickMSangleshallbeweldedbytwoverticalM.S.angleof5mmthickto75mmx75mm  pf  12SWG
square tubes posts duly embeded in cement concrete M-15 grade blocks of 600mm x 600mm X
750mmbelowgroundlevel. ThelettersandfiguresofanyshadereflectorisedwithHighIntensity



PrismaticGradeRetroReflectiveSheetingof TYPE-4asperASTMD-4956andlatestMORD
specification;Allsectionsofframedpostsandsheettubewillbepaintedwithprimerandtwocoatsof epoxy paints as
per drawing Clause 1701 annexture 1700.1(10.16) (A) Class-B High intensity Grade Retro Reflective
Sheeting.

GuidelinesforinstallationofSignagesfor MUKHYAMANTRIGRAMSADAKYOJANA”

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. MMGSYProjectTitleiInformationBoard:ATitleinformationboardasprescribedin section
17000fspecificationsforRural roadpublishedby IRCin January2014shallbefixed atstartingpoint 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) between two thick skins/sheets of Aluminium with overall thickness of 4 mm and 3
mm, and Aluminium skin thickness of 0.4 - 0.5 mm and 0.25 - 0.3 mm respectively on both sides. The retro
reflective sheeting must be applied on the top surface with aluminum surface with recommended surface
preparation from sheeting manufacturer. A fluorocarbon coating may be applied over the exposed surface of
aluminium to ensure corrosion resistant and weatherability and shall conform to relevant ASTM. The
mechanical propertiesof 4mm and 3mm ACMand that of its Aluminumskin shall conform tothe requirement
given in Table 1.1, when tested in accordance with the test methods mentioned against each of them

Tablel.1SpecificationsforAluminumCompositeMaterial( ACM)

Specificationfor4mm Sp g:-f;f;: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 ASTMES Min.40N/mm? Min. 30N/mm2
3 0.2%ProofStress ASTMES Min.34N/mm?2 Min. 34N/mm2
4 Elongation ASTMES 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? Min.130N/mm2
Min. 70,000
.. . 2 7

2 Modulusofelasticity ASTMES8 Min.70,000N/mm N/mm2
3 Elongation ASTMES AsoMin.2% A50Min.2%
4 0.2%ProofStress ASTMES Min.110N/mm? Min.110N/mmz2

PlateThickness



Shouldermountedgroundsignswithamaximum sidedimensionnotexceeding600mmshall
notbeless3mmthickwith AluminiumCompositeMaterial. Allothersignsshallbeatleast4mm
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,edgeliftingorcurlingandshallhavenegligibleshrinkageor
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,the messages (legends, letters,numerals etc.) and bordersshall 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 <| o | PlE|wleox =| 2 =|lo =

~¢| 28| | 25| §| EIE|fEEE ¢ B E

£ %E| F| F| & E| T|°|EEE S |F g S

Y 5 2 = o = I 8|2 g B

5| 8 2 3" 3

(<] = = =

- -

0.1°8 -4° 500 380 200 | 70 90 42 | 25 400 300 150
0.1°B +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 | 35 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, solventor other 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 that it shall not bepossible
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.

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



79

opportunityformetal tocomein contactwithgrease,oilorother 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)
shall be firmly fixed to the ground by means of properly designed foundation. The work
of foundation shall conform to relevant Specifications as specified.

1.10.2 Allcomponentsofsighandsupports,otherthanthereflectiveportionandMS /

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 inthe case of steel posts and by
bolts andwashers ofsuitablesizeinthecaseofreinforcedconcreteorG.l.posts. After the nuts
have been tightened, 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
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4.2.1. Thesupportingstructureand signs shall be fabricated and erected as per details given 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. Signs posts, their foundations and sign mountings shall be so constructed as

toholdsignsinaproperandpermanentpositiontoadequatelyresistswayinginthewind

ordisplacementby 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 of the retro- reflectancesheeting. Andsubmit the same to the 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, the reflective material shall be weather resistant and, following cleaning,
shall show no appreciable discolouration, cracking, blistering or dimensional change and
shallnothavelessthan50percentofthespecified 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.

Item No.
25
Road marking with hot applied thermoplastic paints with reflectorising glass beads on
bituminsurfaceprovidingandlayingahotappliedthermoplasticcompound2.5mm thick
including reflectorising glass beads @ 250gms per sqm area, thickness of 2.5mm is
excludingofsurfaceappliedglassbedsasperIRC:35-2015.Thefinishedsurfacetobe level,

uniform and free from streaks and holes. zebra patta/bump patta lane/center line/ edge
line/cut patta. The white color marking should provide liminancecoefficinet oncemend road
shalll be min 130 mcd/m2/lux and Asphalt road shall be min
100mcd/m2/luxduringtheservicelifeduringthedaytime.Themarkingshouldmeetthe

80

151



152

performance criteria for night time reflectivity, wet reflectivity and skid resistance as
mentioned in the section-15 of IRC 35-2015. Warranty for the Retro reflectivity should be

two years.

803.4
803.4.1

803.4.1.1

HotAppliedThermoplasticRoadMarking
ThermoplasticMaterial

General

The thermoplastic material shall be homogeneously composed of aggregate, pigment,
resins and glass reflectorizing beads. The colour of the compound shall be white or yellow
(IS colour No. 356) as specified in the drawings or as directed by the Engineer.

803.4.1.2

Requirements:

I.  Composition: The pigment, beads, and aggregate shall be uniformly dispersed in the resin. The
material shall be free from all skins, dirt and foreign objects and shall comply with requirements
indicated in Table 800-9.

Table800-9: ProportionsofConstituents ofMarkingMaterial (Percentageby Weight)

Component White Yellow
Binder 18.0 min. 18.0 min.
Glass Beads 30 -40 30 -40
Titaniumdioxide 10.0 min. -
CalciumCarbonateandInertFillers 42.0max. SeeNoteBelow
Yellow pigments - SeeNoteBelow

Note: Amount of yellow pigment, calcium carbonateand inert fillers shall beat theoptionof the
manufacturer, provided all other requirements of this Specification are met.

Il. Properties: The properties of thermoplastic material, when tested in accordance with ASTM
036/BS-3262-(Part 1), shall be as below:

a.

e.

f.

Luminance:

White:Daylight luminanceat 45°-65 percentmin. as per AASHTOM249
Yellow:Daylightluminanceat45°-45percentmin.asperAASHTOM?249

Dryingtime:Whenappliedatatemperaturespecifiedbythemanufacturerandtothe required
thickness, the material shall set to bear traffic in not more than 15 minutes.

Skidresistance:notlessthan45asperBS:6044.

Cracking resistance at low temperature: The material shall show - no cracks on application to
concrete blocks.

Softeningpoint:102.5°C+9.5°CasperASTMD36.

Yellownessindex(forwhitethermoplasticpaint):notmorethan0.12asperAASHTOM?249

lIl.  Storage life : The material shall meet the requirements of these Specifications for a period of one
year. The thermoplastic material must also melt uniformly with no evidence of skins or unmelted
particles for the one year storage period. Any material not meeting the above requirements shall
be replaced by the manufacturer/supplier/ Contractor.
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Iv. Reflectorisation:Shall beachievedbyincorporationof beads,the grading andother propertiesof the
beads shall be as specified i~ Clause 803.4.2.

V. Marking: Each container of the thermoplastic material shall be clearly and indelibly marked with
the following information:

1) Thename,trademarkorothermeansofidentificationofmanufacturer

2) Batchnumber

3) Dateof manufacture

4) Colour(whiteoryellow)

5) Maximumapplicationtemperatureandmaximumsafeheatingtemperature.

VI. Sampling and Testing : The thermoplastic material shall be sampled and tested in accordancewith
the appropriate ASTM/BS method. The Contractor shall furnish to the Engineer a copy of certified
test reports from the manufacturers of the thermoplastic material showing results of all tests
specified herein and shall certify that the material meets all requirements of this Specification.

803.4.2 ReflectorizingGlass Beads
803.4.2.1 General

This Specification covers two types of glass beads to be used for the production of
reflectorisedpavement markings.

Type 1 beads are those which are a constituent of the basic thermoplastic compound vide
Table800-9 and Type 2 beads are those which are to be sprayed on the surface vide Clause
803.6.4.

803.4.2.2 Theglassbeadsshallbetransparent,colourlessandfreeformmilkiness,dark particles
and excessive air inclusions.
Theseshall conformto therequirements speltoutin Clause 803.4.2.3.

803.4.2.3 SpecificRequirements

a) Gradation: The glass beads shall meet the gradation requirements for the two types as given
inTable 800-10.

TABLES800-10:GRADATIONREQUIREMENTFORGLASS BEADS

Sievesize PercentRetained
Type 1 Type 2
1.18 mm 0to3 -
850micron 5t020 Oto 5
600micron - 5t020
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425micron 65 to 95 -

300micron - 30to 75

180micron Oto 10 10 to 30
Below180Micron 00 to 15

b) Roundness:Theglassbeadsshallhaveaminimumof70percenttruespires.
c) Refractiveindex:Theglassbeadsshallhaveaminimumrefractiveindexof1.50.

d) Free flowing properties :The glass beads shall be free of hard lumps and clusters and shall
dispense readily under any conditions suitable for paints striping. They shall pass the free flow
test.

803.4.2.4 TestMethods
Thespecific requirements shallbetested withthefollowing methods:

i Free-flow test: Spread 100 grams of beads evenly in a100 mm diameter glass dish. Place the dish
in a 250 mm inside diameter dessicator which is filled within 25 mm of the top of a dessicator
plate with sulphuric acid water solution (specific gravity 1.10). Cover the dessicator and let itstand
for 4 hours at 20°C to 29°C. Remove sample from dessicator, transfer beads to a pan and inspect
for lumps or clusters. Then pour beads into a clean, dry glass funnel having a 100 mmstem and 6
mm orifice. If necessary, initiate flow by lightly tapping the funnel. The glass spheres shall be free
of lumps and clusters and shall flow freely through the funnel.

ii.  The requirements of gradation, roundness and refractive index of glass beads and the amount of
glass beads in the compound shall be tested as per BS:6088 and BS:3262 (Part I).

iii.  The Contractor shall furnish to the Engineer a copy of certified test reports from themanufacturer
of glass beads obtained from a reputed laboratory showing results of all tests specified herein and
shall certify that the material meets all requirements of these Specifications However, if so
required, these tests may be carried out as directed by the Engineer.

803.4.3 ApplicationPropertiesof ThermoplasticMaterial

803.4.3.1 The thermoplastic material shall readily get screeded/extruded at temperatures
specified by the manufacturers for respective method of application to produce a line of specified
thickness which shall be continuous and uniform in shape having clear and sharp edges.

803.4.3.2 Thematerialuponheatingtoapplicationtemperaturesshallnot exudefumeswhich are
toxic, obnoxious or injurious to persons or property.

803.4.4 Preparation

i The material shall be melted in accordance with the manufacturer's instructions in a heater witha
mechanical stirrer to give a smooth consistency to the thermoplastic material to avoid local
overheating. The temperature of the mass shall be within the range specified by the
manufacturer, and shall on no account be allowed to exceed the maximum temperature statedby
the manufacturer. The molten material should be used as expeditiously as possible and for
thermoplastic material which has natural binders or is otherwise sensitive to prolonged heating,
the material shall not be maintained in a molten condition for more than 4 hours.

83

154



ii.  After transfer to the laying equipment, the material shall be maintained within the
temperaturerange specified by the manufacturer for achieving the desired consistency for laying.

803.5 ReflectorisedPaint

Reflectorised paint, if used, shall conform to the Specification by the manufacturers and approved
by the Engineer. Reflectorising glass beads for reflectorising paints where used shall conform to
the requirements of Clause 803.4.2.

803.6 Application

803.6.1 Markingshallbedonebymachine.Forlocationswherepaintingcannotbe doneby
machine, approved manual methods shall be used with prior approval of the Engineer. The
Contractor shall maintain control over traffic while painting operations are in progress so as to
cause minimum inconvenience to traffic compatible with protecting the workmen.

803.6.2 Where the compound is to be applied to cement concrete pavement, a sealing
primer as recommended by the manufacturer, shall be applied to the pavement in advance of
placing of the stripes to ensure proper bonding of the compound. On new concrete surface any
laitance and/or curing compound shall be removed before the markings are applied.

803.6.3 The thermoplastic material shall be applied hot either by screeding or extrusion
process. After transfer to the laying apparatus, the material shall be laid at a temperature withinthe
range specified by the manufacturer for the particular method of laying being used. The paint shall
be applied using a screed or extrusion machine.

803.6.4 The pavement temperature shall not be less than 10°C during application. All
surfaces to be marked shall be thoroughly cleaned of all dust, dirt, grease, oil and all other foreign
matter before application of the paint.

The material, when formed into traffic stripes, must be readily renewable by placing an overlay of
newmaterialdirectlyoveranoldline.Suchnewmaterialshallsobonditselftotheoldlinethatno splitting or
separation takes place.

Thermoplastic paint shall be applied in intermittent or continuous lines of uniform thickness of at
least 2.5 mm unless specified otherwise. Wherearrows or letters are to be provided, thermoplastic
compound may be hand-sprayed. In addition to the beads included in the material, a further
quantity of glass beads of Type 2, conforming to the above noted Specification shall be sprayed
uniformly into a mono-layer on to the hot paint line in quick succession of the paint spraying
operation. The glass beads shall be applied at the rate of 250 grams per square metre area.

803.6.5 The minimum thickness specified is exclusive of surface applied glass beads. The
method of thickness measurement shall be in accordance with Appendices B and C of
BS:3262 (Part 3).

803.6.6 Themarkingsshallbedoneto accuracywithinthetolerancesgiven below:

i.  Width of lines and other markings shall not deviate from the specified width by more than 5
percent.

ii.  The position of lines, letters, figures, arrows arid other markings shall not deviate from
theposition specified by more than 20 mm
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iii.  Thealignmentofanyedgeofalongitudinallineshallnotdeviatefromthespecified alignment by
more than 10 mm in 15 m.

iv.  The length of segment of broken longitudinal lines shall not deviate from the specified length
by more than 150 mm.

In broken lines, the length of segment and the gap between segments shall be as indicated on the
drawings; if these lengths are altered by the Engineer, the ratio of the lengths of the Painted
sections shall remain the same.

803.6.7 PropertiesofFinishedRoadMarkings

The finished lines shall be free from ruggedness on sides and ends and be parallel to the general
alignment of the carriageway. The upper surface of the lines shall be level, uniform and free from
streaks.

a. Thestripeshallnotbeslipperywhenwet.

b. Themarkingshallnotliftfromthepavementinfreezingweather.

c. After application and proper drying, the stripe shall show no appreciable deformation or
discoloration under traffic and under road temperatures upto 60°C.

d. The markingshallnot deteriorateby contact withsodium chloride calcium chloride oroildripping
from traffic.

e. The stripe or marking shall maintain its original dimensions and position. Cold ductility of the
material shall be such as to permit normal movement with the road surface without chopping or
cracking.

f. ThecolourofyellowmarkingshallconformtolSColourNo.356asgiveninlS:164
803.6.8 MeasurementsforPayment

803.6.8.1 The painted markings shall be measured in sq. metres of actual area
marked(excluding the gaps, if any).

803.6.8.2 In respect of markings like directional arrows and lettering, etc., the measurement
shall be by numbers.
803.6.9 Rate

The Contract unit rate for road markings shall be payment in full compensation for furnishing all
labour, materials, tools, equipment, including all incidental costs necessary for carrying out the
work at the site conforming to these Specifications complete as per the approved drawing(s) or as
directed by the Engineer and all other incidental costs necessary to complete the work.

1.7SPECIALTERMSANDCONDITIONSFORTHERMOPLASTPAINTWORK:

) Agency should carry out the such type of work by only of thermoplastic paint laying machine
(power driven only) with temperature controller and automatic mixing arrangement of glass beads

in required proportion.
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2 After completion of the laying of thermoplastic paint work, four years guarantee for durability and
reflectivity as per M.O.R.T.H. specification for road and bridge works clause 803 should be given
by the bidder in the writing.

3) Guarantee security deposit shall be retained @ 10% of the cost of the item of thermoplast paint
from the R.A. bills, which will be released after expiry of guarantee period.

4) Agency who carry out the such type of work shall have an experience of carrying out similar type
of work.

®) Test certificates as per M.O.R.T.H. specification for road and bridge works clause 803.3.2.2 (vi)
should be furnished of reputed laboratory before.

Item No.
26

Cat Eye / Road Stud / RPM: Supplying of Molded Twin Shanks Raised PavementMarkers
made of polycarbonate and ABS moulded body and reflective panels withmicro
rismaticlens capableofproviding totalinternalreflectionofthelight entering the lens face
and shall support a load of 13635 kgs. tested in accordance to ASTM D 4280 Type H and
complying to Specifications of Category A of MORTH Circular No RW/NH/33023/10-97
DO III Dt 11.06. 1997. the height, width and length shall not exceed 20 mm, 130 mm and
130 mm and with minimum  reflective area of 13 Sqcm on
eachsideandtheslopetothebaseshallbe35+/-5degree.Thestrengthofdetachmentof the
integrated cylindrical shanks, (of diameter not less than 19+ /-2 mm and height not less
than 30+/- 2 mm) from the body is to be a minimum value of 500 Kgf. Fixing will be by
drilling holes on the road for the shanks to go inside, without nails and using epoxy
resinbasedadhesiveaspermanufacturersrecommendationandThecolorofthemarker

should be asper the IRC 35-2015 andasdirected by Engineer-in-charge.

1.1 General

Reflective Pavement marker (RPM) or road stud is device which is bonded to or anchored within the road
surface for lane marking and delineation for night time visibility. It reflects incidentlight in directions close
to the direction from which it came.

1.2 Definitions

1.2.1 DescriptionofTermsSpecifictothisstandard

1.2.1.1 Coefficient of luminousintensity (CIL) or specific intensity = the ratio of luminous intensity of the
retro-reflector in the direction of observation to luminance at the retro-reflector on a plane perpendicular to
the direction of the incident light expressed in terms of Milaca deal as per incident lux (med/ Ix).

1.2.1.2 Horizontal entrance angle — the angle in the horizontal plant between the direction of incident light
and the normal to the leading edge of the marker.

1.2.1.3 Observation angle — the angle in the reflector between the illumination axis and the observation
axis.

1.2.1.4 Retro — reflection — reflection in which the radiation is returned in direction close to the direction
from which it came, this property being maintained over were variations of the direction of incident
radiation.

1.2.1.5 Head-thatpartofaroadstudwhichisabovetheroadsurfacewheretheroadstudisfixedin position in the
road.

1.2.1.6 Upper surface — that part of the external surface of road stud which is visible when the road stud is
fixed in position in the road.

1.2.1.7 Anchorage — that part of a road stud which is below the road surface above the road stud is
fixedposition in the road.

1.3 Material
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1.3.1 Plastic body of RPM road stud shall be molded from ASA (Acrylic Sterner Acrylonitrile) or HIPS
(Impacts polystyrene) or ABS or any other suitable material approved by the Engineer-in-charge. The
marker shall support a load of 13635 kg tested in accordance with ASTM D4280.

1.3.2 Reflective panels shall consist if number of lenses containing single or dual prismatic cubescapable
of providing total internal reflection of the light entering the lens face. Lenses shall be molded of methyl
methecrylate conforming to ASTMD 788 or equivalent.

14 Design

1.4.1  Theslopeorretro-reflectingsurfaceshallpreferablybe35 +5degreeto base.

1.4.2 Theareaofeachretro-reflectingsurfaceshallnotbelessthan13.0 Sq.cm.

1.5 OpticalPerformance

1.5.1 Unidirectionalandbi-directionalstuds

1.5.1.1 Each reflector or combination of reflectors on each face of the stud shall have a CIL not less than
given in Table 1 or 2 as appropriate.

TablelMinimumC.1.L.ValuesforCategory' A" studs.

Entranceangle Observationangle C.I.L.inmed1x

White Amber Red
0"US"L &R 0.3" 220 110 44
0" U10"L&R 0.5" 120 60 24

TablelMinimumC.1.L.ValuesforCategory'' B studs.

Entranceangle Observationangle C.I.L.inmed1x

White Amber Red
0"U6"L &R 0.3" 20 10 4
0" U10"L&R 0.5" 15 7.5 3

Note:The entrance angle of 0"U corresponds to the normal aspect of the reflectorswhen the
reflecting road stud is installed in horizontal road surface.

1.5.1.2 A stud that incorporates one or more corner cube reflectors shall be considered to be included in
category "A". A stud that incorporates one or more biconvex reflectors shall be considered to be includedin
category "B".
1.5.2 Omni-directionalstuds
Eachomni-directionalstudshallhaveaminimumC.I.L.ofnotlessthanmed/Ix.
1.5.3 Tests
1.5.3.1 Coefficient of luminance intensity can be measured by produced described in ASTMD 809
"Practice for Measuring Photometric Characteristics" or as recommended in BS 873 Part 4:1973.
1.5.3.2 Under test conditions a stud shall not be considered to fall the photometric requirements of the
measured C.I.LL. at any one position of measurement is less than the values specified in Table 1 or 2
provided that.
(A) Thevalueisnotlessthan80%ofthespecifiedminimum,and
B) The average of the left and right measurements for the specific angle is greater than the specified
minimum.
1.6 FixingofReflectiveMarkers
1.6.1 Requirements
1.6.1.1 The enveloping profile of the head of the stud shall be smooth and the suds shall not present
anysharp edges to traffic.
1.6.1.2 Thereflectingportionsofthestudsshallbefreefromcreviceorledgeswheredirtmight accumulate.
1.6.1.3 All road studs shall be legibly marked with the name, trade mark of other means of identificationof
the manufacture.
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1.6.1.4 Markerheightshallnotexceed20 mm.

1.6.1.5 Markerwidthshallnotexceed130mm.

1.6.1.6 The base of the marker shall be flat within 1.3 mm. If the bottom of the marker is configured. The
outermost faces of the configurations shall not deviate more than 1.3 mm form a flat surface.

1.6.2 Placement

1.6.2.1 The reflective marker shall be fixed to the road surface using the adhesives and the produced
recommended by the manufacturer. No nails shall be used toaffixthemarker as nails are hazardous for the
roads.

1.6.2.2 Regardless of the type of adhesive used. The markers shall not be fixed if the pavement is not
surface dry and on newasphalt concrete surfacing unit the surfacing has been opened to traffic for a period
of not less than 14 hours.

1.6.2.3 The portions of the highway surface, to which the marker is to be bonded by the adhesive, shall be
free of dirt, curing compound, grease, oil, moisture, loose of unsound layers, paint and any other material
which would adversely affect the bond of the adhesive.

1.6.2.4 Useawirebrush,ifnecessarytoloosenandremovedirt. Thenbrushorblowclean.

1.6.2.5 The adhesive shall be places uniformly on the cleaned pavement surface or on the bottom to the
marker in a quantity sufficient to result in complete coverage of the area of contact of the marker with no
voids present and with a slight excess after the marker has been lightly pressed in place.

1.6.2.6 For epoxy installations, excess adhesive around the edge of the marker, excess adhesive on the
pavement and adhesive on the exposed surfaces of the markers shall be immediately removed. Soft rags
moistened with mineral spirits of kerosene may be used a necessary to remove adhesive from exposedfaces
of pavement marker.

1.7 Warrantyand durability

The contractor shall obtain from the manufacturer a two year warranty for satisfactory light performance
including stipulated retro-reflectance of the reflecting panel and submit the same to the Engineer. In
addition, a two year warranty for satisfactory infield performance of the finished road marker shall also be
given by the contractor who carried out the work of fixing of reflective road markers. In case the markers
are displaced, damaged get worn out or lose their reflectivity compared to stipulated standards, the
contractor would be required to replaced all such markers within 15 days of the intimation from the
Engineer at his own cost and with no extra remuneration to be paid for such works.

1.8 Measurementfor Payment
ThemeasurementofCatseyeshallbeinnumbersofmarkerssuppliedandfixed.

1.9 Rate

ThecontactunitrateforCatseyeshallbepaymentinfull compensationforfurnishingalllabour,material, tools,
equipment including incidental costs necessary for carrying out the work at site conforming to the
specifications complete as per approved drawings or as directed.

Item No.

27
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
twocoatsofbestqualityEpoxypaint:ReflectorisedwithRetroReflectivesheetingasper 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 site shall be in 1:2:4 CC block of
size 45 x 45 x 60 Cms for each legs including excavation, curing etc. complete under the
supervision of Engineer In Charge (A) Engineer Grade.

and
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Item No.
28

Hazard Marker Sign :-Providing and fixing sing boards made out of 2Zmm aluminium
sheet;size90x30cms.rectangleasasperthedesign /drawingattached(IRC)pretreated with
phospheting process & acid etching; coated with one coat of epoxy primer and two
coatsofbestqualityepoxypaint;reflectorisedwithretrorefiectivesheetingasperlatest
M.O.S.T. Specifications; 3.1m long stand post and frame fabricated from suitable size iron
angleof35x35x3mm&50x50x5mmpaintedwithbestqualityepoxycoatingsThe fixing at site
shall be in 1:2:4 CC block of size 45x45x 60cms. for each leg. including
excavationcuringetc.completeunderthesupervisionofengineerincharge.(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
shown on the drawings.For Expressways, the size of the signs, letters and their placement shall be
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
type and made of encapsulated lens type reflective sheeting vide clause 801.3, fixed over
aluminium sheeting as per these Specifications.

801.1.3. In general, cautionary and mandatory signs shall be fabricated through process of screen
printing.In regard to informatory signs with inscriptions, either the message could be printedover
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
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ofthesignanditssupportandshallbesuchthatitdoesnotbendordeformundertheprevailing
windand other loads.

801.2.7. In respect of sign sizes not covered by IRC: 67, the structural details (thickness, etc.)
shall be as per the approved drawings.

801.3. TrafficSignsHavingRetro-ReflectiveSheeting

801.3.1. Generalrequirements: Theretro—reflectivesheetingusedonthesignshallconsistofthe white
or coloured sheeting having a smooth outer surface which has the property of retro-
reflectionoveritsentiresurface.Itshallbeweather-resistantandshowcolourfastness.Itshallbe
newandunused andshallshowno evidenceof cracking,scaling,pitting,blistering,edgeliftingor curling
and shall have the negligible shrinkage and expansion. A certificate of having tested the sheeting
for these properties in an unprotected outdoor exposure facing the sun for two years and its having
passed these tests shall be obtained from a reputed laboratory, by the manufacturer of the sheeting.
The reflective sheeting shall be either of engineering grade material with enclosed lens or of high
intensity grade with encapsulated lens.The type of the sheeting to be used would depend upon the
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

When totally wet, the sheeting shall now show less than 90 percent of the values of retro-
reflectance indicated in Table — 800 — 1. At the end of 7 years, the sheeting shall retain at least 75
percent of its original retro-reflectance.

801.3.3. Engineering grade sheeting: This sheeting shall be of enclosed lens type consisting of
microscopiclenselementsembeddedbeneaththesurfaceofasmooth,flexible,transparent,water-proof
plastic, resulting in a non-exposed lens optical reflecting system.The retro-reflective surface after
cleaning with soap and water and in dry condition shall have the minimumcoefficient of retro-
reflection (determined in accordance with ASTM Standard: E-810) asindicated in Table 800-2.

TABLES800-2.ACCEPTABLEMINIMUMCOEFFICIENTOFRETRO-REFLECTION FOR
ENGINEERING GRADE SHEETING

90

161



(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 |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

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: The messages (legends, letters, numerals etc.) and borders shall
either be screen printed or of cut-outs. Screen printing shall be processed and finished with
materialsandinamannerspecifiedbythesheetingmanufacturer.Cut-outsshallbeofmaterialsas
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-
reflection shall not be less than 50 percent of the values of corresponding colour in Table 800-1
and 2, as applicable.

801.3.6. Cut-out messages and borders, wherever used, shall be made out of retro-reflective
sheeting (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: Unless otherwise specified, the general colour scheme shall be as stipulated in
IS: 5“Colour for Ready Mixed 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
—tack type requiring no heat, solvent or other preparation for adhesion to a smooth clean surface,
or a tack free adhesive activated by heat, applied in a heat — vacuum applicator, in a manner
recommended by the sheeting manufacturer. The adhesive shall be protected by an easily
removable liner (removable by peeling without soaking in water or other solvent) and shall be
suitable for the 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.
Incaseofpressure-sensitiveadhesivesheeting,thesheetingshallbeappliedinaccordancewith
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themanufacturer’sspecifications.Sheetingwithadhesivesrequiringuseofsolventsorother
preparation for adhesive shall be applied strictly in accordance with the manufacturer’s
instructions.

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:

801.3.10.1. Surface top be reflectorised shall be effectively prepared to receive the retro-reflective
sheeting. The aluminium sheeting shall be de-greased either by acid or hot alkaline etching andall
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 ofretro-
reflective sheeting.

801.3.10.2. Complete sheets of the material shall be used on the signs except where it is
unavoidable; at splices, sheeting with pressure sensitive adhesives shall be overlapped not less
than5 mm.Sheeting with heat-activated adhesives maybe 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.

Processed and applied in accordance with recommended procedures, the reflective material shall
be 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. 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 of
vandalism.Normally, signs with an area up to 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. I). Post-end(s) shall be firmly fixed to the ground by means of
properly designed foundation. The work of foundation shall conform to relevant Specifications as
specified.

92

163



801.4.2. All components of signs and supports, other than the reflective portion and G. I. posts
shall be thoroughly descaled, cleaned, primed and painted with two coats of epoxy paint. Anypart
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. I. 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

The measurement of standard cautionary, mandatory and information signs shall be in
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

Pavmentshallmadeonnumberbasis

Item No.
29

Chevron sign-Providing and fixing sign boards made out of 1.5mm aluminium sheet /
3mm ACP (Aluminum composite Panel); size 60x50cm rectangularas per design of IRC-
67-2012. Pre treated with phospheting process & acid etching; coated with one coat of
epoxyprimerandtwocoatsofbestqualityepoxypaint;reflectorisedwithHighIntensity
Prismatic Grade retro refiectivesheeting of Type-4 as per ASTM D-4956 and latest
M.0.S.T.Specifications; 3.3 mtr long stand post of Iron Angle 75 x 75 x 6mm / 65NB
Circular MS Pipe as required and frame fabricated from suitable size iron angle of
35x35x3mm; painted with bestqualityepoxy coatings in black and white bends, the
detailsofsymbolor inscription/ numeralsfor eachboardshallbe asper theinstruction
ofengineerincharge.Thefixingatsiteshall bein1:2:4CCblockofsize45x45x60Cms. for each
leg including excavation, curing etc.complete under the supervision ofengineer 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 third party
testlabfortheproductofferedshallbesubmittedbycontractor.(A)Class-BType-4Retro
Reflective sheeting.

1. Material&Manufacturing:

1.1 Scope
The work shall consist of fabrication, supply and installation of ground mounted traffic signson
roads.The detailsof thesignsshallbeasshown in the drawingsand in conformitywith the code of
practice for Road signs, IRC 67-2012.

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

following requirements:

1.2.1  Concrete:
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Concretefor thefoundationshall beof M15 Gradeas per section1700 or

thegradeshownonthedrawingsorotherwiseasdirectedbytheEngineer.

122 ReinforcingSteel
Reinforcing steel shall conform to the requirements of IS: 1786unless
otherwise shown on the drawings
1.2.3 Bolts,Nutsand Washers
HighstrengthBoltsshallconformto IS:1367whereasprecisionbolts, nuts,
etc. shall conform to IS: 1364
1.2.4 PlatesandSupports
PlatesandsupportsectionsforthesignpostsshallconformtolS: 226 and
IS: 2062 or any other relevant IS specifications.
1.25 Substrate
Sign panel shall be fabricated on Aluminum sheet, aluminum
composite panel, fibre glass sheeting, or sheet moulding compound.
Aluminum sheets used for sign boards shall be of smooth, hard and
corrosion resistance aluminum alloy conforming to IS: 736-Material
Designation 24345 or 1900. Aluminum composite Material (ACM)
sheets shall be sandwiched construction with athermoplastic coreof
LowDensity Polyethylene (LDPE) between two thickskins/sheets of
aluminum with overall thickness of 3mm or 4mm (as specifiedin the
contract), and aluminum skin thickness 0.5mm and 0.3mm
respectively on both the 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)
Soecilicari
Specilicationlor4dmm peczléia on
SrNo. | Description Standard Acceptable
test Acceptable value
A | MechanicalPropertiesol ACM
Peeloffstrength with
1 |retro _ ASTM MinAN/mm | Min.4N/mm
reflective sheeting. D903
2 | Tensilestrength ASTMES | Min.40 Min.ON/mm2
3 | 0.2%ProofStress ASTMES | Min.34 Min.4N/mm2
4 Elongation ASTMES | Min.6% Min.5%
Min. 120
5 | Flexuralstrength ASTM Min.130 N/mm?2
Shear strength with . Min.18
6 Punch shear test ASTM Min.18 N/mm?2
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8 PropertiesolAluminium
1 | Tensilestrength (Rm) ASTMES | Min.150 %}n’znﬂg
_ M7, 7Q,U00 Min.
2 Modulusofelasticity ASTMES | N/mmZ2 70,00
3 Elongation ASTMES | A50Min.2% | A50Min. 2%
. Min. 110
4 | 0.2%ProofStress ASTMES | Min.110 N/mm2

1.2.6 PlateThickness

Shoulder mounted ground signs with a maximum side dimension not
exceeding 600mmshallnotbelessthan1.5mmthickAluminum
and3mmthickwith AluminiumCompositeMaterial. 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 a
smooth outersurface,which hasthe propertyof retro reflection over its 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 and fungus resistance, 3 years outdoor weathering and its
having passed these tests shall be obtained from International/Government laboratory/Institute
by themanufacturer of the sheeting. Thereflective sheeting shall beeither of Engineering Grade
material with enclosed lens, High Intensity Grade with encapsulated lens or Micro-Prismatic
Grade retro reflective element material as given in Clauses 801.3.2 to 801.3.7.
GuidanceontherecommendedapplicationofeachclassofsheetingmaybetakenfromIRC-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
adhered to a synthetic resin and encapsulated by a flexible, transparent water-proof plastic
havingasmoothsurfaceorasanunmetallisedmicroprismaticreflectivematerialelements. The retro-
reflective surface after cleaning with soap and water and in dry conditionshall have
theminimum coefficientofretro-reflection(determinedwithASTMD:4956-09)asindicatedin
Table 800-2.

Table800-2AcceptableMinimumCoeffjcientof Retro-reflectionforType III
HighlIntensityGradeSheeting ~ (EncapsulatedLensType)

(CandelasPerLuxPerSquare Metre)
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Observation

Entrance

White | Yellow Orange | Green Red Blue | Brown
Angle Angle
0.1°B -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@gefficidntoRdfroreflec@on(R)(cdix 3 10 10 50 35
A

l.m'2 .

Byalues for 0.1° observation angles are supplementary requirements that shall apply only
when specifiedby the purchaser in the contract or order.When totally wet, the sheeting shall
show notless than 90percent, of the values of retro reflectance indicated in above Table. At the

end of 7 years, the sheetingshall retainatleast 80Opercentof its originalretro-reflectance.

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

This sheeting shallbe of high intensity retro-reflective sheeting made of micro-prismaticretro-
reflective element material coated with pressure sensitive adhesive. 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 D 4956-09) as indicated in

Table 800-3.
Table800-3AcceptableMinimum CoefficientofRetro-
ReflectionforTypelVHighIntensityMicro-prismatic
GradeSheeting’
(CandelasPerLuxPerSquare Metre)

solzzlz ]z e lolzle]e [=ozz[ez
2» 5| E = E |8 |=|e | € |5 S |FS|E ¢S
2 a ® = LCE 5 2 g2 |Fg (B g
) ' e & &
- (¢ o [«
5| 8
Q.1°] -4°] 500 380 200 | 70 [ 90] 42 [ 25 400 [ 300 150
Q.1°1 +30°] 240 I75] 9 321742720 1 185 [ 140 7
02°7 -4°1 360 270 | 1451 50[65] 30| 1 290 [ 220 105
02° 1 +30°] 170 135] 6 25130 14| 85 135 [ 100 5
05°] -4°1 IS0 110 6 201271 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).

Byaluesfor0.1° observationanglesaresupplementaryrequirementsthatshallapplyonly

whenspecified

by the purchaserinthe contractororder. When totally wet,the sheetingshallshow notless than 90
percentofthevaluesofretroreflectionindicatedinaboveTable. Attheendof7years,the sheeting shall

retainatleast80percentofitsoriginalretro-reflectance

1.3.4 PrismaticGradeSheeting
1.3.4.1 PrismaticGradeSheeting(Type VIII)

Thereflectivesheetingshallberetroreflectivesheetingmadeofmicroprismaticretroreflective material.
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Theretroreflectivesurface,aftercleaning  withsoapandwaterandindryconditionshall ~ havethe
minimum co-efficient of retro reflection (determined in accordance with ASTM D: 4956-09)
as indicated in Table 800-4

Table800-4AcceptableMinimumCoefficientofRetro-reflectionfor TypeVIII
PrismaticGradeSheeting " (CandelasPerLuxPerSquare

Metre)
= LS = = !
S g ? ? = E 9 Q ?S-" ? 5 Oa = i = = =
ZES | & |5 S g |®= || % Bec|eS S s
SFE|F 2|8 |F 2 BE3 (53 |23
=4 8 gl g B8
0.1°7 - 1000[ 750 375 100 | 150] 45| 3 800 600 300
Q. 1° [ F30°] 460 345] 175 4 69 | 21 I 370 280 135
0.2° - 700 | 525 265 7 105] 32| 2 560 420 210
0.2° | +30°[ 325 245 120 3 49 1 15 1 260 200 9
0.5° - 250 190 94 2 3811 7.5 200 150 7
0.5° | +30°[ T15] 86 43 I 1715 35 92 6 3

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

Byalues for 0.1° observation angles are supplementary requirements that shall apply only
when 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
Tyears,the sheetingshall retainatleast 80percentof its originalretro-reflectance

1.3.4.2 Prismatic Grade Sheeting (Type

1X)

Thereflectivesheetingshallberetroreflectivesheetingmadeofmicroprismaticretroreflective
material. Theretroreflectivesurface,aftercleaningwithsoapandwaterandindry condition shall
have the minimum co-efficient of retro reflection (determined in accordance with ASTM D
4956-09) as indicated in Table800-5

Table800-3AcceptapleMinimumCoellic ieptofRetro-reflecti ismatic
O > m M " om
$g |EE 5 (rrageSheetgé ((%andeEsPerEu 4 tES;liu arg\gbtl e)a =
= a2 = 5 = o ® ¢ g8 S S 3 S
LER s ® = B T8 | =3 ® 2
- 8 i 8 8

. 2 2 2
0.1°B -4° 660 500 250 66 130 30 530 400 200
0.1°8 +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.Ix™ 1 .m'z).

Byaluesfor0.1 Oobservationanglesaresupplementaryrequirementsthatshallapplyonly when
specified
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by the purchaser in the contract or order.When totally wet, the sheeting shall show not less 169
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.
1.3.43Prismatic Grade Sheeting (Type
XI)
Retro reflective sheeting typicallymanufactured as a cube corner. The reflective sheetingshall
be retro

reflective sheeting made of micro prismatic retro reflective material. The retro reflective
surface, after

cleaningwithsoapandwater andindry conditionshall havetheminimumco-efficient ofretro
reflection

(determinedinaccordancewithASTMD4956-09)asindicatedinTable 800-
6

Table800-6AcceptableMinimumCo efficientofRetro-reflectionfor TypeXIPrismatic
GradeSheeting (CandelasperLuxperSquareMetre)

sclrg| 212/ 9|9 B|B|T| FEEE|ez

2|es| =| 5| E|8| *|°| % 282 3 |E 3

I|E| | 2| | |"= 5| 242 [ 2

208 T
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° 4—0 580 435( 200| 58 § 26| 17| 460 | 350 | 175
U.Z TIOU pyaAv} TOO 7T py D TU T TO0U JISAV) [0)
0.5° - 4201 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 % % }‘

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

Byaluesfor0.1° 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

shallretainatleast80percentofitsoriginalretro-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
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base plate used for thesign. Theadhesiveshall form a durable bond to smooth, corrosion and
weather

resistantsurfaceofthebaseplatesuchthatit shallnotbepossibletoremovethesheetingfromthe sign

baseinonepiecebyuseofsharpinstrument. Thesheetingshallbeapplied in accordance withthe
manufacturer's specifications.

1.3.6 Fabrication
Surfacetobereflectorisedshallbeeffectivelypreparedtoreceivetheretro-reflective sheeting.  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-sensitive adhesives 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 for
the cautionary/mandatory signboards. Screen printingshall beprocessedandfinishedwith
materialsandinamannerspecifiedbythesheetingmanufacturer.Fortheinformatoryandother  sign
boards, the messages (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-outs shall be
from durable transparent overlay materials as specified by the sheeting manufacturer andshall
bebonded  withthesheeting inthemanner  specifiedbythemanufacturer.Forscreen-printed
transparent coloured areas on white sheeting, the co-efficient of retro-reflection shall not
beless than 50 per cent of the corresponding values inTables 800-2to 800-6 asapplicable. Cut-
out messages and borders, wherever used, shall be either made out of retro-reflective
sheetingormadeoutofdurabletransparentoverlayexceptthoseinblackwhichshallbeofnon-
reflective sheeting or opaque incaseof durabletransparent 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 Thecolourofthematerialshallbelocatedwithintheareadefinedbythechromaticity
coordinates in Table 8.1 and comply with the luminance factor given in Table 800-7
when measured as per ASTM D:
4956-09
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Table8. 1SpecilicationLimits(Daytim e)A
Colour 1 2 3 4
X y X y X y X y

White 0303 | 0.300] 0.368] 0.366] 0.340] 0.393| 0274 | 0.329
Yellow 0.498 | 0.412] 0.557] 0.442] 0479] 0.520] 0438 | 0.472
Green® 0.026 | 0.399] 0.166] 0.364| 0.286] 0.446| 0207 | 0.771
Red 0.648 | 0.351] 0.735] 0.265] 0.629| 0281] 0.565 | 0.346
8lue® 0.140 | 0.035] 0.244] 0.210] 0.190] 0.255] 0.065 | 0216
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| 0.430 | 0.390
Yogorescent | 3671 0.610] 0.369| 0.546| 0.428| 0.496| 0.460 | 0.540
F

Yff,’,‘,’,r,,‘fsce"’ 0.479 | 0.520| 0.446| 0.483| 0.512| 0.421| 0.557 | 0.442
FI 7

Orange. | 0583 | 0.416] 0.535| 0.400| 0.595 0.351| 0.645 | 0.355
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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

Design Minimum 'x' Mllll)l!n“m&%ht Maximum
Speed Heightofthe Cle ;Is'ffzilsl;f)ei:lity Distancefrom
(Kpph) Letters,(mm) 4 Centr, e Line

5 12 5 |
6 15 6 1
8 25 8 2

100



0 30 9 7 172
12 40 115 3
Thethicknessof the letters andtheir relationtothex-height, thewidthandtheheights are indicated
in

Tablel'V(a)ofthe Annexure-IVtofacilitatethedesignoftheinformatorysignsanddefinition plates.

1.3.10.2 Foradvancedirectionsignsonnon-urbanroads,thelettersize('x'height)shouldbe
minimum of
150mmforNationalandStateHighwaysand 1 00mmforotherroads. 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,

lettersizeshallbe100mmonalldirectionalsigns.Foreasyandbetter
comprehension,thewordmessagesshallbewrittenininitialuppercaseletterfollowedby lower
case letters.

1.3.10.3 Lettersizeondefinitionplatesattachedwithnormal  sizedsignsshouldbel00  mm
or150mm.Inthecaseof  smallsigns,itshouldbe100mm.Wherethemessageislong,as  for
instance in "NO PARKING" and "NOSTOPPING" signs,the message may be broken
with two lines and the size of letters may be varied in the lines so that the definition plate

is nottoo large. Thelettering on definition plates will beallinuppercaseletters.

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
1S1239,
RectangularHollowSectionconformingtoIS4923orsquarehollowSectionconformingtolS 3589. Sign



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.

1.4.2 Allcomponentsofsignsandsupports, otherthanthereflectiveportionofGIposts

shallbethoroughlydesealed,cleaned,primedandpaintedwithtwocoatsofepoxypaint. Any

part ofpost below groundshall be paintedwithprotectivepaint.

1.4.3 The signs shall be fixed to the posts by welding in the case of steel posts and by bolts

and washers of suitable size in the case of reinforced concrete or GI posts. After the nuts

have been tightened,the tails of the bolts shall be furred over with a hammer to prevent
removal.

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

1.6 Rate
TheContractunitrateshallbepaymentinfullforthecostofmakingtheroadsign,includingall materials,
installingitatthesiteandincidentalstocompletetheworkinaccordancewiththe Specifications

ThecontractrateshallbeforaunitofOneNumber.forcompleteditemasdirected.

SignofContractor
DeputyExecutive Engineer Executive Engineer
PanchayatR&BSub Division PanchayatR&B Division

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. recognized Laboratory or field Laboratory of GERI for which 1 % of the estimated amount put to tender
shallberecoveredfromthecontractorfromtheR.A.BillandFinalBillsasthetestingchargesshallbepaidbythe Govt. to
the Laboratory. However if the charges increase over 1 % no excess recovery shall be made from the contractor
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

528.60 MT

Fineness,Compressive

Strength, Consistency

setting time, Chemical
Analysis

1test/50MT

2 | AsphaltVG-30

14.20 MT

Penetration,
Ductility,
Softeningpoint,
Viscosity,

1test/10 tankers

3 Earthwork

565 Cum

PI/LL/OMC/MDD/CBR
SieveAnalysis

Elongation, Gradation,

63to 40mm 1334.63 Cum Flakiness,Waterabsorption,
Impact, Abrasion etc
4 Elongation, Gradation,
13.20 176.48 Cum | Flakiness,Waterabsorption,
mm Impact, Abrasion etc
2.36mmto 8824 | Cum PI Value
belowsize

Elongation, Gradation,

26.5t019 mm 7458 Cum Flakiness,Waterabsorption,
5 Impact, Abrasion etc
Elongation, Gradation,
19t013.2 mm 34.3068 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 68.6136 Cum | Flakiness,Waterabsorption,
mm Impact, Abrasion etc
Elongation, Gradation,
4.75 to 22.374 Cum | Flakiness,Waterabsorption,
2.36mm Impact, Abrasion etc
Elongation, Gradation,
Stonedust 16.4076 Cum Flakiness,Waterabsorption,

Impact, Abrasion etc

Elongation, Gradation,

N
~
an

6mm 24.948 Cum Flakiness,Waterabsorption, 1
Impact, Abrasion etc Up to 100 Cum - 1 Test
Elongation, Gradation, 101to500Cum-3Test
6 5.6t02.8mm 36.5904 Cum | Flakiness,Waterabsorption, 501to 1500Cum-5 1
Impact, Abrasion etc Test
1500to 5000Cum -7
Elongation, Gradation, Test
stonedust 21.6216 Cum | Flakiness,Waterabsorption, 1
Impact, Abrasion etc
7 CoreTest i ) Thickness , Density AsperGOVTR&BDeptt. As per
BituminousContent Circular Dt. 31/5/2017 | requirement

Impact, Abrasion etc

Siltcontent
8 Sand 723.378 Cum . 1test/Work 1
Gradation
Elongation, Gradation, Upto 100 Cum - 1Test
Flakiness,Waterabsorption, 101to500Cum-3Test
9 40mm 43381 | Cum Impact, Abrasion eI;C 501to1500Cum-5 Test 3
’ 1500t05000Cum-7 Test
Elongation, Gradation, Upto 100 Cum - 1Test
10 20mm 709.656 Cum Flakiness,Waterabsorption, 101to500Cum-3Test 5

501t01500Cum-5 Test
1500t05000Cum-7 Test

104



11

10mm

269.92

Cum

Elongation, Gradation,
Flakiness,Waterabsorption,
Impact, Abrasion etc

Upto 100 Cum - 1Test
101to500Cum-3Test

501t01500 Cum-5 Test

1500t05000Cum-7 Test

1to5Cum -1Sample
6to10Cum -2Sample
11to15Cum-3 Sample
16to30Cum-4 Sample

N
~
D

12 | C.C.cubeM-10 502 Cum Comp. strength 31 to 50 Cum -5 Sample 14
51cum above -one
additionalsamplefor50
Cum
1to5Cum -1Sample
6to10Cum -2Sample
11to15Cum-3 Sample
16to30Cum-4 Sample
13 | C.C.cubeM-15 165 Cum Comp. strength 31 to 50 Cum -5 Sample 7
51cum above -one
additionalsamplefor50
Cum
1to5Cum -1Sample
6to10Cum -2Sample
11to15Cum-3 Sample
16t0o30Cum-4 Sample
14 | CCCubeM-25 964 Cum Comp.strength 31 to 50 Cum -5 Sample 23
51cum above -one
additionalsamplefor50
Cum
Tensilestrength
15 .TMT Bar 19.20 MT Yeild stress 1test/forEachdia. 3
reinforcement .
Elongation
16 Water - - ChemicalTest 1test/sourse -
Retro
17 reflective 9 No Co-efficientofRetro 3readingfor10boards Asper
sheetingfor ' Reflection. for each colour Norms
the signage
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N
~
~

Co-efficientofLuminous Asper
18 CatEye 572 No. Intensity- ASTM D4280 1sampleforeachcolour Norms
Hot applied S (mc((fj{ /L rllfgifz?()%ifcl)ezt;;gzsof AsPer
19 | Thermoplast 477 4 ) bor™H Sreadingforevery5km
Road marking Mt. constituents of Marking Norms
Material Skid Resistance

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.
Testing charges of GERI shall be borne by Govt. No refund be made nor extra charges over 1% shall be
recoverable from the contractor.

If directed by the Engineer in charge, the materials intended to be used for the work but not included in the
abovescheduleshallalsobegottestedatGovernmentrecognizedLaboratoryorfieldLaboratory. 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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