—

GBS o el
up or down, sccordingly.
ITEM.-36 : Liquid / Premixed seal coat (IRC type ) with cmit. of aggregate / stone chippingsof _____ Kg. / 10

mg. bitumen per road surface. excluding rolling consolidation (chipping & bitumen shall be pald)
513.1 Scope: ;
51311 Thiswork shall consist of the application of seal coat for sealing the voids in a bituminous surface laid to the specified levels, grade
and cross fall {camber).
513.1.2, Scal coat shall be of either of the two types spccsf‘ted below :

(a} L.lquld scal coat comprising of an application of a layer of bituminous binder followed by a cover of stone chips.
(h} Premixed seal coat comprising ef a thin application of fine aggregate premixed \\I-fi.ll_l bitiuminous binder.
513.2 Materials:

513.2.1. Binder : the requirements of Clause o102 ! and 511.2.2.1 shall apply.

T tuddiiiiiy of hitumen per 10 square metres, shall be 8.8 Kg fur Type A, and 6.5 Kg for Type B seal coat. Where bituminous comulsion is
used as 4 binder the quantites for Type A and Tvbe B seal coats shall be 15 Kg and 10.5 Kg respectively.

512.2.2, Stone chips for type A seal Coat : The stone chips shall consist of angular fragments of clean, hard, tough and durable rock
of uniform quality threughoul. They should be free of soft or disintegrated stone, organic or other deleterious matter. Stone chips shall be
' Of 6.7 mon. size defined as 100 per cent passing through 11,2 mm sieve and retained on 2.36 mm sieve. The quantity used for spreading shall
B 009 cubic metre per 10 square melre area.

513.2.3 Aggregate for Tvpe B seal coat 1 The aggregate shall pass 2.36 mm sicve and be retained on 180 micron sieve. The
quantity used for premixing shall be 0,06 cubic metres per 10 Square metres area.

513.3. Construction Operations :

513.3.1 Weather and seasonal limitations : The requirements of clause 501.5.1 shall apply.

12 Preparation of sutface ¢ The seal coat shall be applied immeditately after layting the bituminots course which is required to
e seabed, Before application of seal coat materials, the surface shall be cleaned free of any dust or other extraneous matler.

513.3.3 Construction of Type A seal coat : Bitumen shall be heated to 150°C-163" C and sprayed at the rate specified on the dry surface
ifl a uniform manner with a seli-propelled mechanical sprayver as described in the Manual for Construction and supervision of Bituminous
Waorks,

Immediately afer Use application of the cover matedal, the enlire surface shall ke rolled with a §10 tonne smoath wheeled steel roller, &
10 tonne static weight vibratory roller, or ather equipment approved by the Engineer after laying trials if required Roling shall commence
at the cdges and progress lowards the centre except in superelevated and unidirectional cambered portions where it shall proceed from
the: lower edge to the higher edge. While rolling is in progress, additional chips shall be spread by hand in necessary quantities required
to make up irregularitics,

513.3.4. Construction of Type B Seal coat : A mixer of appropriate capacity and type approved by the Engincer shall be used [or
preparation of the mixed material. The Plant shall have separate dryer arrangements for heating aggregate.

The binder shall be heated in boilers of suitsble design. approved by the Engineer to the temperature appropriate to the grade of bitumen
or as directed by the Engineer. The aggregates shall be dry and suitably heated to a temperature between 1507 C and 165°C or as dirccled
by the Engineer hefare thse components are placed in the mixer, Mixing of binder with aggregates Lo the specified proportions shall be
conbnuerd until the later are throughly coated with the former.

The mix shall be mmediately transported from the mixing plant to the point of use and spread uniformly on the bituminous surface Lo be
sealed.

As soon asa sulficient length has been covered with the premixed material, the surface shall be rolled with an &10 tonne smoath-wheeled
roller, Rolling shall be continued until the premixed material completely seals the voids in the bituminous course and a smooth uniform
surface is obtained.

514.4 Cpoeniog L Traffie © In the case of Type B seal coat, traffic may be allowed soon afler Gnal rolling when the premixed malerm] has
cooled down to the surrounding lemperatue, In the case of Type A seal coat, traffic shall not be permilted to run en any newly scaled arca
until (e following day. In special circumstances, however, the Engincer may open the road to trallic |mm0LiLaI<.1}’ after rolling, but in such
case: traffic speed shall be rigorously limited 1o 16 Km. per hour until the following day.

513.5 Surface Finish and Quality Control of Work : The surface finish of constructitinshall conform to the requirerents of Clause
ooz,

For control on the quality of materials supplied and the works carried out, the relevant provisions of Section 900 shall apply.

513.6 Arrangements for Traffic : During the period of canstruction, arrangements for traffic shall be made in accordance with the
provisions of Clause 112,

513.7 Mcasurcment for Payment : Seal coat Type A or B shall be measured as finished wark, aver the area specified ta the covered, in
, sruare metres at the thickness spocified in Lhe Conlracl.

513.8 Rate : The contract unit rate for seal coal Type A or B shall be payment in full for carrying out the required operations including
full compensation for all components listed in Clavse 501.8.8.2 (i) Lo (xi)
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ITEM - 37 : BITUMINOUS MACADAM

' 504.1, Scope

This work shall consist of Co
aggrigates premixed witl a

nstruction in a single course naving 50 mm. to 100mm ar mu Itiple course of thickness of compacted crushed
bitumminous binder on a previously prepared base to the requirements of these Specifications. Bituminous

macadam is more Clauses 507, 608 and 509,

504.2. Materials

54.21 Bitumen: The bitumen shall be paving bitumen of 60470 Penctration Grade complying with Indian Standard Specifications [or

“Paving Bilvmen” 13:73, and

of the penctration indicated in Table 500.4

5422 Coarse Aggregales: The coarse aggregates shall cansist of crushed rock, crushed gravel or other hard material retained on the

2.%6 mm sicve. They shall be

clean. hard, durable, of cubical shape, free from dust and soft or friable matter, arganic or other delelerions

matter. The bitumen shall be treated with approved anti-stripping agents, as per the manufacturer’s recommendations, without additional i
payment. Before approval of the source, the aggregates shall be tested for stripping.

The ageregates shall

salisfy the physical requirements set forth in Table 300.3.

Where crushed gravel is proposed for use as aggregate, not less than &0 per cent by weight of the crushed material retained on the 4.75mm
sipve shall have at least bwo fractured faces.

504.2.3 Fine Aggregates ;

Fine aggregates shall consist of erushed malerial or naturally occuring material or a combination of e two,

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 matier,

orgimic ot other deleterious

miatler,

TABLE 500.3 : PHYSICAL REQUIREMENTS FOR AGGREGATES FOR BITUMINOUS MACADAM

JFE Property Simest NN EE S | Specification _
Cleanliness Grain size analysis | Max 5% passing 0.075 mm sieve
Particle shape Flakiness & Flongation Index {Combined|] M. 30 per cent
Strength Los Angieles Abrasion value Max. 40 per cent

Agpregate Impact Value* Max, 30 per cent
Durability Soundness'
Sodium Sulphate Max. 12 per cent
Magnesium Sulphate Max. 18 per cent
Water Absorption Water absotption® Max, 2 per cent
Steipping Coating and stripping of bitumen Min. retained coaling 95 per cenl
apgpregale mixiures’ |
Waler Sensitivity” Retained Tensile strengih 1 Min §0%

Notes: L. 13:2385 Part 1
2. 1%:2386 Partl

4, TS:2386 Part 5
5. 15:2386 Part 3

The elongation lest to be done only on non flaky aggregales in the sample

3. 1523686 Part 4*

6, 156241

7. The water sensitivily test in only Lo be carried oul if the minimun retained coating in the siripping test is less than 95%
* Apgregates may satisfy requirements ar cither of these two tests,
504.2.4 Aggregate grading and binder content: When tested in accordance with 1S:2386 (Part 1) (wet sieving method), the combined
' apgregate grading for the parlicular mixture shal fall within the limits shown in Table 50001, The type and guantity of bitumen are also

indicated in Table 500.4. for the grading specified in the contract. The type and quant ity of bitumen and appropriate thickness, arc also
indicated [or each mixture type.

504,2.5 Proportioning of Materials ; The aggregates shall be proportioned and blended o produce a uniferm mixlure complying with

the requirements.of Table 50

(4. The hinder content shall be within a tolerance of £ percent by weight of total mixture when individual

specimens are takien for quality control tests in accordance with the provisions of Section 900

TABLE 500.4 : COMPOSITION OF BITUMINOUS MACADAM

GRADING:1 0 GRADING:2 .
. 40 mm 801 mm e 19 mm B0-Tomm
1 Cumuilative Per cenl Passing by Weight'of Tolal Aggregate -
100
a-100 4o
T3-100 100
o a0-100
3561 26-88
13-22 1636
4-18 419
210 210
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*Bitumen content, % by weight of total mixwre 3134 3.33.5
__Bitumen Penetration Grade -3510 90 35 to 90

Noles: * Appropriate bitumen contents for canditions in cooler arcas of India may be upta 0.5 per cent higher, subject to the approval of the
Engineer.
The binder cantent shall be within a tolerance of + 0.3 per cent by weight of Lotal mixture when individual speciinens are taken for qualily
control tesls in accordance willy the provisions of Section 1800, Asphalt 60/70 3 4 % by weight of total mix shall be used for mixing
504.3. Construction Operations
504.3.1 Weather and scasonal limitations: The provisions of Clause 301,51, shall apply,
504.3.2 Preparation of the base: The base on which bituminous macadam is to be laid shall be prepared, shaped and compacted 10 the
renuired profile in accordance with Clause 501.8 and 902.3 as appropriate, and a prime coat shall be applied in accordance with Clause 502
where specificd, or as directed by the Engineer,
504.3.3 Tack Coat : Aack coat in accordance with Clause 503 shall be applicd as specified in the Contract documents or as directed iy
the Engineer. ‘The provisiuns of Clauses 501.3 and 501.4 shall apply.
i) At the edges of the lavers of material and ot gullies and manholes,
(i) At the approaches Lo expansion joints al bridges, viaducts or other structures.
i As directed by the Enpineer.
Sid.at.6. Rolling
Compaction shall be carried out in accordance withthe provisions of Clauses 501.6 and 501.7.
Rolling shall be continued until the specificd density is achivved, or where oo densit vis specified until there is no further rmoverment under
the roller. The required frequency of testing is defined in Clause 913,
a0kl 4 Surface Finish and Quality Control of Wark
The surfzce finish of the completed construction shall conform to the requirements of Clause 502, For cantrol of the qualily of materials
supplicd and the warks carried out, the relevant provision of Scetion 900 shall agply.

3 504.5 Proteclion of the Loyver !
The bituminous macadam shall be covered with cither the next pavement course or wearing course, as the case may be, within a maximum
ol forly-cight hours. If there is to be any delay on aceount of the canstruction procedure adopted by the Contractor, the cogrse shall be
viovered by a seal coat to the requirement of Clavse 509 before opening to anv traffic, The seal coat in such cases shall be considered
incidental i il work and shall not be paid for separatcly,
504.6 Arrangements for Traffic

During the period of construction, arrangements for traffic shall be made in accordance with the provisions of Clause 112,

5. 7Measurements for Payinent : Bitumenous macadam shall be measured as finished work in cubic metres or Bvu weight in motric
tonnes, Where used as regulating course or square meter at the specified thickness as indicated in the contract or sliown on the drawing
or as other wise direcied by the Engineer.

504.8 Rate : The contract unit rate for bitumisus macadam shall be rayment in full for carrying out the required operations as specified.
The rate shall include for, all components listed in Cluuse 501.88.2 (i) to (xi),

ITEM - 35 : BUILT-UP SPRAY GROUT

506.1 Scope

This work shall consist of a twe Tayer commosite consteiclion ofcompacted crushed coarsc aggregates with application of bituminous binder
afler cach laver and key aggregales on top for the second layer, in accordance with the requirermnents of these Specilications to serve asa
base course and in conformity with the lines, grades and eross-sections shown on the drawin s oras dirccled by the Engineer. Thickness
ofthe course shall be 75mm.

Buill-up spray grout shall be used in i single course ina pavement structure.
506.2. Maleriads

506.2.1. Bitunen : Cluse 504.2.1 shall apply,

506.2.2, Aggregates: The course ugm'cgatc shall conform to Clause 504.2.2,

The aggregate shall salisfy the physical requirements sel outin Table 500-3 The coarse and key aggregates for builtup spray grout shall
onlorm tothe grading given in Table 5007,
TABLE 500-7.GRADING REQUIREMENTS OF COARSE AND KEY AGGREGATES FOR BUILT-UP SPRAY GROLUT

I8 Sieve SR Per cent by weight passing the Sieve H
Diesignation i Coarge Agtregate Koy Agoregate 0

30 00 | =

2.5 mm A40-7h | .

224 mm 3 I 100
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506 .3. Construction Operations -

5(6.3.1. Weather and seasonal limitations: The provisions of Clause 501.5.1. shall apply.

506.3.2. Equipment : The provisions of Clause 505.3.2, shall apply.

506.3.3. Preparation of base: The base nn which the builtup spray grout course is 1o be Lid shall be prepared. shaped and conditioned
tothe specified lines, grades and cross-sections in accordance with Clause 501 and 902, A priting coat where necded shall be applicd in
accordance with Clause 502 with suitable primer as dirccted by the Engineer,

506.3.4. Tack coat: Atack coatover the base shall be applicd as per Clause 303,

506,3.5. Spreading and rolling coarse aggregates for the first layer: Inunediatelv afier (he application of tack coat, the coarse aggre-
izales in adry and clean form shall be spread uniform ly and evenly preferably by mechanical means at the rate nf10.5 co.m. per 10 sqam area,
HIOKN smoothavheeled roller. Rol ling shall
cormumence at the ecdges and progress towsards the centre exceplin superelevated and uniqireetinnal cambered portions where it shall
procecd (rom the lower edge w the higher edge,

Aferinitial rolling, the surlace shall be checked transvers
leosening the surface, adding or removing n BCESEATY AMmonints

ned longitudinally with tenplates and any irregularitics corrected by
aupregate, followed by rolling.

Rolling shall be stopped before voids in the aggregate Taver are closed to such an extent asto prevent free and uniform penciration of the
hinder.

506.3.6. Application of bindor-first spray : The binder shall be heated 1o 1 wmperalure apgropriate to grade of bitumen approved by
the Engineer and sprayed on aggregate laverat the mie of 15 ker/ 10 s m. (i termes of steaiglt-run bituren? in & aniform rannerwith the
help ol mechanical spravers capable of spraying bitumen uniformly at <pecilied rates and temperatures.

506.3.7, Spreading and rolling of coarse aggregate for the second lavers Immediately after the firstapplication of the hinder, the
second layer of coarse nggrogates shall be spread and rolled o Clause 5065,
506.3.8. Application of binder-sevond spray: The second aggregate laver shall then be given abi nder spray al the rate of 16 kg 10
se.m. {in terms ol straight-rum hitumen) {0 Clause 50656, C

506.3.9, Application of key agurogate: Immediately after second application of the binder izregates in a clean and diy state shall
be spread uniformly and evenly, preferably by mechanical means at the rate of0.13 e/ Hisc.m. so as to cover the surface completely. ¥
necessary. the surlace shall be broomed Lo ensure uniform application of the key aggregates. The entire surface shall then be rolled witha
A0L0 kN smosth-wheeled roller 1o Clanse 506.3.4. While rolling is in progress, additional key aggregates, where required, shall be spread
by hand. Relling shall continue until the entire course is tharoughly compacted and key ageregates are fiim I in position,

5061, Surfate Finish and Quality Control

The'surface finish nf construction shall conforn o the requiremmonts of Clagse 502,

Controfon the quali* nf materials and works shall be exercisod by the Engineer in accordance with Section 900,

506.5. The built-.. ot shall be provided with final surfacing witheat any defay. If there s to be any delay, the course shallbe
covered by a seal coar - Lairement of Clause 513 before allowing any tralfic over it, The seal coatin such cases wll e considered
incitlental to the work and shall ot be paid for separately.

506.6, Arrangements for Traffic : During the period of const ruction, arrangemicnt of traffic shall be done to Clause 112

a06.7, Measurements for Payinent ; By it-up spraw grout shall be measured as finished work in square metres.

506.8. Rater  Theeontract unit rate for buil-up spriy grout shall be paymentin full for carrving out the required operations including
full canpensation forall conponents listed in Clause 5008 ) to (xi),

Item No. 39 ;. Close guaded premix surfacing / mixed seal surfacing

803.1. Scope

512.1.1. Thiswork shall consistof the prepiration, laving and cotpacting ofa closeraded premix surfacing material of 20mm thickness
composed ol grided aggregates premixed with a bituminous binder onapreviously prepared surface, in accordance with the reguirements
of these Spedifications, to serve as awearing course, ' :
512.1.2. Close graded premix surfacing shallbe of Type A or Type B as specified in the Contract documents,

512.2. Materials

312.2.1. Binder: The provisions of Clause 511,1.2.1 shall apply.

‘61222, Coarse aguregates: The provisions of Clause 51 1.1.2.2 shall apply.

512.2.3. Fine agrogates: The fine aggregates shall consist of erash ed rock/quarry sands, natural gravel /sand or 2 mixture of hoth,

These shall be elean, hare, durable, uncoated, mineral particles. dry and free from injurious, softor Maky pieces and organic or deleterious
sulbwslances.

512.2.4, Ageregales gradation: The coarse and ine aggregales shall be so graded or combined as to conform to one or the other srading
shownin‘Table 50026,

— S
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TABLE ,‘;00—26 HGGRLG!-\TI:.S GR.-'&DHTIOI\ FDR MD(SEAI SUR]-AClNG

I3.2mm
11.2mm

Afimm
28mm
0090 mm
512.2.5. Proportioning of materials: The total quantity of aggregates used for Type A or B close-graded premix surfacing shall be 0,27
cubicmetre per 10 square metres aren. The quantity of binder used for premixing in terms of straightun bituenen shall be 22 0 kg and 19.0

lez per 10 square metres arca for Type A and Type B surfacing respectively.

512.3, Construction Operations : The provisions of Clause 311.1.3.1. Through 511.1.2.5, shall apply.

512.4. Opcning to Traffic : Traffic may be allowed after completion of the final rolling when the mix has cooled dovwn to the surrounding

LEmperature,

512.5. Surface Finish and Quality Control of Work ; The surface finish of constructon shall conform to the requirements of Clause

02, For conlrol on the quality of materials supplicd and the works carricd out, the relevant provisions of Section 900 shall apply.

512.6. Arrangements for Traffic : During the perod of construction, arrangement for traffie shall be accordance with the provisions of

Clause 112,

512.7. Mcasurements for Pavment : Close-graded premix surfacing, Tvpe Aor B shall be measured as finished work for the area

specified to be covered, in square metres ata specified thickness,

512.8. Rate: The contract unit rate for close-graded premix seal surfacing, Type A or B shall be payment in full for carrying out the

required operations including full compensation for all components listed in Clause 501882 () to (xi).

Item No. 40 :  Road marking with hot applied thermoplastic compound with reflectorising glass beads on bituminous surface
providing and laving hol applicd (thermoplastic compotind 2.5 mm thick including reflectorised glass beads @
250 gms per sq.mt. area thickness of 2.5 mm exclusive of surface applied glass beads as per IRC:35. The
finished surface to be level, uniform & free from steaks & holes.

£03.1. General

The celour, width and layout of road markings shall be in accordance with the code of Practice of Read Markings with paints, 1 RC: 33, and

specilicd in the drawings or as directed by the Engineer.

B03.2. Materials

Resiel marking shall be of hot applied thermoplastic campound, and reflectorised paint ';pn_uﬁr_d in the ilem and the matedie! ] shall meet the

requirements s specificd below,

803.3 Hol Applied Thermoplastic Road Marking

a03.4.1 General :

(i} ‘The work under this section consists of ;marking Lraffic stripes using a thermoplastic compound mecting the requirements

specified herein,

»

(iy The Thermoplastic compound shall be screeded Aextruded or, to the pavement surface in a molien state by suitable machine
capable of controlled preparation and Jaying with surface application of glass béads at a specific rate. Upon cooling to ambicnl
pavement temperature, it shall be produce an adherent pavement marking of specified thickness and width and capable of
resisting deformation by traffic.

(i) The colour of the compound shall be white or vellow (IS colour ne, 356} as specified in the drawings or as directed by the engineer,
B803.4.2 Thermoplastic materials.

803.4.2.1 General:

Thie thermaoplastic material shall be homogeneously composed of aggregate, pigment, resing and glass refleclorizing beads.

803.4.2.2 Requirement:

| eomposition Lhe pigivent, beads and aggregate shall be unilormly dispersed in the resin, The material shall be ree from all skins, dirtand
forcipn objects and shall comply with requirements indicated in Table 800:-3.

Table 800-3 PROPORTIONS OF CO]’kSTlTUTEN'lS OF MARKING MATERIAL (Pcmnmgu by weight)

Component.  White sl BN Yallaw
Binder 18.0 min. | 184 min,
Glass Beads 30-40 | 30 - 40
Titanium dioxide 100 min. | -
Calcium Carbonate and Inert Fillers 42 Umax. | See Note
Yellow pigments | . '. See Note
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Note:  Amount of yellow pigment. calcium carbonate and inert fillers shall be at the option of the manufaciurer, provided all othe
requirement of this specification are met.
i1 Properties :
The properties of thermoplastic material, when tested in accordance with ASTM D36/85-3262 (Part-]) shall he as below:
A} Luminance:
White: Daylight luminance at 43 degree - 65 percent min. as per AASHTO M 249,
B03.4.3 Reflectorizing glass beads:
803.4.3.1 General : The specification covers types of glass beads to be used for to production of reflectorised pavement markings.

Type 1 beads are those which are a constiluent of the basic thermoplastic compound vide Table 8()0-3 and type-2 beads are these which
arc to be sprayed on the surface vide clause 803.6.3

803.4.3.2 The glass beads shall be lransparent, colourless and free from miliness, dark particles and cxcessive air inclusions. This shall
conform to the requirements spelt out in clavse 803.4.3.3.

803.4.3.3 Specific requirements .
Gradation : The glass beads shall meet the gradation requircments for the two types as given in Table 800-4.
TABLE 800-4 GRADATION REQUIREMENT FOR GLASS BEADS

S ‘Percent Retained
 Typel  Dpe2
118 mm Oto3 =
850 micron 5w 20 0to3
' 600 micron - 51020
425 micron 63 1o 93 -
304 micron - o 75
| 180 micron 0 to10 | 10 to 30
1 Below 180 Micron - | 00 to 15

Roundness : the glass beads shall have a minimum of 70 percent true spheres.
Relractive index: The glass beads shall! have a minimum refractive index of 1.50.

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 Lhe [ree flow- test,

803.4.3.4 Test methods : The specific requirement shall be tested with the following methads.

The requirements of gradation, roundness and refractive index of glass beads and the amount of glass beads obtained from a reputed
laboratory showing resubts of all tests specified therein and shall certify that material meets all requirements of this specification. However,
if so required, these tests may be carried out as directed by the engineer.

803.4.4 Application propertics of thermoplastic material.

803.4.4.1 The thermoplastic materials shail readily et screed fextruded at temperatures specified by the manufacturers for respective
method of application 1o produce aline of specified thickness which shall be continuous and uniform in shape kaving clear and shars cdges,
803.4.4.2 The materials upon heating te application lemperatures shall not exude fume-, which are toxic, obnoxious or injurious lo
pLrsnns property.

1.3.5 Preparation : The materials shall be melted in accordance with the manufackurer's instruction- in g heater Giied with a
mechanical stirrer to give a smooth consistency to the thermaoplastic materials to avoid jocal overheating. The temperature of the mass shall
be within the range specified by the manufacturer and shall on no account be allowed Lo exceed the maximum temperature started by the
manulacturer,

it} After transier 1o the laying equipment the material shall be maintained within the temperature range specificd by the manufacturer
for achieving the desired consistency for laying.1.2.6 Propertics of finished road marking:

The siripe shall be note be slippery when wet.
" The marking shall nol il from the payment in freezing weather.

After application amdl proper drying the stripe shall show no appreciable deformation of discoleralion under traffic and under road
temperatures up lo 60 C,

The marking shall be deteriorate by contact with sodium ehloride caleium ehloride or oil drippings from traific.
The siripe of marking shall maintain its original dimension3 and poesition,
The colour of yellow marking shall conform to IS colour no. 356 as given in 15 164,

B04.5 Reflectorised Paint @ Reflectorized paint, if used, shall conform to the specification by the manufaciurers and approvéd by the
engineer. Refleciorising glass beads for reflectorising paints where used shall confonn 1o the requirements of clause 8034 3 )

803.6 Application :
803,6.1 Marking shall be done by machine, For localions where painting cannaot- be done by machine, approved manual
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n=:Niladz shall be used with prior approval of the engineer. The contractor shall maintain control over traffic while painting aperations are
in progress so as Lo cause minimum inconvenience lo traffic compatible with protecting the workmen.

803.6.2 The thermoplastic materials shall be applied hot either by sereeding or extrusion process. Alter ransfer to the laying
apparatus, the material shall be laid at a temperature within the range specified by the manufacturer for the particular method ni laving
heing used. The paint shall be applied using & screed or extrusion maching,

£03.6.3 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 forcign matter before application of the paint,
The material, when formed into traffic stripes, must be readily renewable by placing on overlay of now material directly over an old line of
compatible material. Such new material shall so bond itself to the old line that no splitting or separation 1akes place.

Thermoplastic paint shall be applicd in intermittent or continuous lines of uniform thickness of at least 2.5 mm unless specified otherwise,
Where arrows or letters are o be provided, thermaoplastic compound may be hand-spraved.

803.6.4 ‘The minimum thickness specificd is cxclusive O surface appliced glass beads, Te method of thickness measurement shall
be in accordance with appendices B and C of BS - 3262 (Part-3)
803.6.5 The finished lines shall be free fro. 1 geedness on sides and ends and be paralle] to the general alignment of the

carriageway. The: upper surface of the lines shall be level, uniform and free steals.

803.7 Measurement for Payment :

B03.7.1 The painted marking shall be measured in $q. meters of actual area marked (excluding the gaps, if any).
A03.7.2 In respeet of markings line directional arrows anel lettering, ete. the measurement shall be by numbers.

803.8 Rate: The contractor unit rale for road markings shall be payment in [ull compensation of furpishing all labour, materials, tools,
equipment, including all incidental costs necessary for carrying out the worlk at the site confirming to these specificalion complete as per
the approved drawing(s) or as directed by the engineer and otr.2r incidental cost necessary” o complete the waork to these specifications,

803.9 SPECIAL TERMS AND CONDITIONS FOR THERMOPLAST PAINT WORK:

(1) Agency should r::l.rr, out the such type of work by only of thermoplastic paint laying machine {(power driven only) with lcmpumlure
conlraller and automatic mixing arrangement of glass beads in required proportion.

(23 After completion of the laying of theemoplastic paint work, Lwo years guarantee for durability and reflectivity us per M.O.ST,
specification for road and bridge works clause 803 should be given by the bidder in the wriling.

(3 (Guarantee security deposit shall be retained © 17% of the cost of the item of therineplast paint from the RA. bills, which will be
released after expicy of guarante8 period.

(4} Ageney who carry out the such type of work shall have an experience of carrying out similar type of work.

(5) Test certificates as per M.0.5T specification {or road and bridge works clause 803.3.2.2 (vi} should be furnished of reputed

labotatory before, !

Item No. 41 : Supplving and fixing Cat- Eye made our of ASA (Acrylic styrene acrvlonitrite) injuction high compressed
moulding with reflector made of MMC reflector cube comer reflector design filled with tightly adhering polting
compound as per ASTMD 788 size 11.5 em x 7 em x 1.6 cm provided with bituminous :!dhcsl\'c 100 gm.
; with erch unit for fixing (Engineer Grade) .

801.1 General
801.1.1.1 ‘The colour, configuration, size and location of cat eve [or highways other than Expresawave shall be in awordancﬂ with the
Code of Practice for Road Signs, IRC: 67 or as shown on the drawings, Or as directed by the Engineer,

801.1.1.2 The cateve shall be reflectorised as shown on the drawings or as directed by the Engineer. It shall be of retro-reflectorised type
and made of encapsulated lens lype reflective sheeting vide Clause 801.3, fixed over aluminum sheeting as per these Specifications,
801.1.1.3 In general, cautionary ar.d mandatery sign. s..all be fabricated through process of screen printing. In regard to infornatory
signs with inscriptions, either the message could be printed over the reflective shecting, or cut letlers of non-reflective black sheeling used
for the purpose which must be bonded well on the base sheeting as directed by the Enginecr.

801.2 Materials

The various materials and fabrication of the cat eve shall conform to the following requirements:

801.2.1 The adhesive malerials shall be of standard quality and it shall be high resistance quality against heavy moving vehicles.
801.2.2 The materials shall e used for the budy of the delincalor is of high densily PYC malerials,
801.2.3 The dimensions and size of the cat-eve shall be as per [5 standard, The retro reflective sheeting used on the cat-eve shall

consist of the white or coloured sheeling having a smooth outer surface which has the property of retro-reflection over ils entire surface. It
shall be weather-resistant and show colour fastness, It shall be new and unused and shall show no evidence of cracking, scaling, pitting,

‘b]islcring. cdge lilling or curling and shall have negligible shrinkage or expansion. A cerlificale of having Lested the sheeting for these
properties in an unprotected outdoor exposure facing the sun for twoe vears and its having passed these tests shall be abtained from a
reputed laboratoey, by the manufaciurer of the sheeting. The reflective sheeting shall be either of Engineering Grade material with
enclosed lens oo of High Intensity Grade with encapsula*ed lens, The tvpe of the sheeting to be used would depend upon the type, functional
hiereochy and imporlance of the roa.
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High intensity grade sheeting: This sheeting shall be of encapsulated lens type consisting of spherical glass lens, elements adhered toa
synthetic resin and encapsulated by a flexible, transparent water-proaf plastic having a smooth surface, The retro-refective surface after
cleaning with soap and water and in dry condition shall have the minimum co-efficient of retro-reflection (determined in sccordance with
ASTM Standard E: 810). ;
TABLE 800.1. ACCEPTABLE MINIMUM COEFFICIENT OF RETRO. REFLECTION FOR HIGH INTENSITY GRADE
SHEETING
(CANDELAS PER LUX PER SQUARE METRE)

Observation e s i T
angle © . White Yeliow -~ | " Green/Red | Blue
 (in degrees)” B g s

0.2 -4 1 100 45 20

02 - 3 | 100 60 25 11

05 -4 62 30 13 | 7.5

05 30 55 i 45 | = | | 50

When totally wel, the sheeting shall nat show less than 90 per cent of the values of retro-reflectance indicated in Table 800-1, At the end of
7 years, the sheeting shall retain at JeasL 73 per cent of its original retro-reflectance.

Pracesserd and applied in accordance with recommended procedures, Lhe reflective material shall be weather resistant and, following
cleaning, shaw no appreciable discolouration, cracking, blistering or dimellsional change and shall not have less than 50 per cent of the
specificd minimum reflective intensity values {lables 800-1 and 800-2) when subjecled to accelerated weathering for 1000 hours, using
tvpe E or EH Weatherometer (MSHTO Designation M 268).

1.4 Installation

The Cat eve shall be installed directly on road surface, afler cleaning completely by removing all dust and other foreign materials from the
surface af the road,

1.5. Measurements for Payment

The measurement of Gt eve shall be in numbers, these shall be measured in NO.

1.6 Rate ;

The Contract unit rate shall be payment in full for the cost of making Cat-Eve, including all materials, installing it at the site and incidentals
to camplete the work in accordance with the Specifications. :

Iten No. 42 : Road Delineators

805.1 General : The work covers supplying and fixing roadway indicators, hazard markers and objecl markers.

B05.2 The design, materials to be used and the Incation of the road delineators shall conform to Recommended Practice for Road
Delineators, TRC; 79, and to relevant drawings ar as otherwise directed by the Engineer,

805.4 Measurements for Payment : The measurcment shall be made in numbers of delinalors fxed al site.

805.4 Rate : The contract unit rate for road delineators shall be payment in full compensation for furnishing all Tabour, malcrials, taols,
equipment for preparing supplying and fixing at site and all other incidental costs necessary 1o complete the work 1o these Specificatiosn.
Item No. 43 1 Providing and fixing Heclometer Stone as per IRC type design including painting andl lettering ete. complete

(ii) Fixing in CC 1:5:10

The work covers the supply, painting. lettering and fixing of Hectometer stone.
The dimersions of the stenes and the size, colour, arrangement of lellers and scripts shall be as per LR.C. - 26 type designs. The Heclometer
stomie shall be pre cast cement cancrete 1:2:4 for which relevant specification shall be followed. The stone shall be bedded into the ground
with sdequale foundation in C.C. 1:4:8 as indicated in the drawings or in the relevant LR.C. Specifications or a8 divected by the Engineer-
in-charge. The orientation and location of the stenes shall be as indicated in the drawings or in the relevant LR.C. Specificaliens or as
directed by the Engineerincharge,

MEASUREMENT OF PAYMENT

The measurement will be laken in Numbers of Hectometer stone fixed at site,

RATE ;

The contract unit rate for Heclometer stones shall be payment in [ull compensation for furnishing, all labour, materials including providing
necessary reinforcement, toals, cquipment and making the stones, painting and lettering and fixing at sile and all other incidental costs
necessary o complete the work 1o the specifications. :
Item No. 44 ¢ Providing and fixing Guard stone as per TRC type design including white washing etc. comp. (i} Fixing in earth
The guard stonc shall be appraved quality of precast C. C. 1:24 including necessary reinforcement and of 20 x 15 em. size and ils lenglh
shall not be less than 73 cing, The 1op partion shall be reunded. The top 38 cms. shall be chiseled dressed on all sides. The size, shape and
dimensions of the puard stone shall be exact and shall be neatly dressed and finished.
The guaré stonc shall be fixed in carth. Rate includes all labour & curing ete. necessary for work, The exposed part of the guard slone shall
b given three coats ol white wash. Any excavation necessary for fixing to guard stones shall be done by the contractor at his own cest. The

—— _— —
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measarement for payment shall be per Number of guard stone fixed in position.
RATE

The eantract unit rate for Guard Stones shall be payment in full compensation for furnishing all labour, materials including providing
necessary reinforccment, tools, equipment and roaking the stones white washing and fixing at site and all other incidental, taxes, costs,
necessary to complete the work to these specifications,

Item No. 45 :- Providing and fixing ordinary Kilometer Stone of precast C.C, 1:2:4 including necessary reinforcements asper
IRC wpe design and fixing in C.C. 1:4:8 including lettering and paints etc. complete.

1 Ordinary Kilometer stone shall be of approved quality of precast 1:2:4 RCC. as specificd in the item.

9. The size, manner of fixing, painting and lettering of KM stone shall conform specification as per [RC - 8 (Type design for Highway
kilometer stones). The fixing of KM stone shall be carried out in ordinary payment shall be made per No, of KM stone fixed in position,
3. Fixing in C.C. 1:4:8

The indicator stone shall be fied in C.C. 1:4:8 which will consist of one part of cement, five part of good sand and ten parts of good brick bats,
Rale meludes all labour and curing ete. necessary lor concrele.

1. Unit rate for ordinary kilemeter stone includes the cost of all materials labour, toals, fixing finishing curing lelering and painling as
direeled by the Engineerin-charge.
o Payment shall be made carried out on number basis.
IIEM-46 Providing and fixing fifth kilometre stone of precast C.C. 1:2:4 including necessary reinforcement as per
I.R.C. tvpe design in C. C, 1:4:8 including painling and leftering etc. complete. (for N.I1L., 5.H. and M.D.R.)
i I work shal be carried out as per the item of ordinary kilometre stone except that the size of the fifth kilometre stone shallbe

. bnggcrdmn that of ordinary kilomeitre stonc as per LR/C.-8 (Type design for highway kilometre stones). The fixing of K. M. stone shallbe
in ortiv-. , concrete of grade specified in the item. The measurement for payment as well as the operaton included in the unitrate shall be
= per ordinary kilometre stone.

Itemi Mo, 47 @ P'roviding and fixing R.C.C. Indicator Stone of approved stone as per IRC type design in C.C. 1:4:8 m(‘ludmg
white washing etc. complete (i) Fixing in C.C. 1:5:10

1 Indicator stones shall be of approved quality and of the size 20 ¢m % 20 cm its length shall not be less than 80 ems, The top, 38 cm.
shall be chiscl dressed on all sides. The size, shape and dimension of the indicator stone shall be cxact and stones shall be neatly dressed
and finished befure fixing. The indicator stones shall be fxed firmly in position in embankment or cutting as the case may be. The exposed
part of the indicator stone shall be done by the contractor at his own cost. The measurement for payment shall be per number of indicator
stone fixed in position.

% The indicator stone shall be fixed in C.C, 1:3:10 which will consist of one part of cement, five part of good sand and ten ports of gond
brick bats. Rate includes all labour and curing ete. necessary for concrete.

3 Unit rate of indicater stone includes the cost of all malena]: labour, tools, fixing and white washing as direeled by the Engineer in
charge,

ltem No. 48 : (Route Marker Sign) Providing & fixing sign boards made out of Zmm aluminium sheet size___ cms. square
as per the design of IRC 67 1977. Pre treated with phospheting process & acid etching. coated with one coat
of epoxy primer and iwo coals of best quality epoxy paint reflectorised with retro sheeting as per latest ML.OS.T.,
Specifications. Letters & numerals should be as per [RC 30-1968, 3.1m long stand post and frame fabricated
either from suilable size iron angle of i & mm. Painted with best quality epoxy coating. The
fixing at site shall be shall be in 1:2:4 CC block of size cms. cms. for cach leg, including excavation
curing ete. complete under the supervision of engineer in charge. (B) High Intensity Grade

The sign board shall canform to IRC-67-1977 and nineth schedule of the motor vehicle Act. Tt shall be providing and fixed as directed by

the Engineer in charge.

12 Traffic Signs having retro-reflective sheeting :

121 General Requirements :

The retra-reflective sheelings used on the sign shall cansist of white or coloured sheeting having 2 smooth outer surface which has the

property of retroreflection over its entire surface, It shall be weather resistant and show lifting or curling and shall have negligible

shrinkage or expanston. A certificate of having tested the sheeting for these propertics in dn Unprotecled ouldoor exposure facing the sun

for two years and its having passed these tests shall be obtained from a reputed Jabaratory by the manufacturer of the sheeling. The wpe

of sheeting to be used would depend upon the lype, functional hierarchy and importance of the road.

1.22  High Intensity Grade Sheeting :

1.2.2.1 Encapsulated Lens Type :

This sheeting shall be of encapsulated lens lype consisting of spherical glass lens elements, adhered to a synthelic resin and crcapstlated
* by a flexible, transparent water prool plasiic having 2 smooth surfzee. The retro rellective surface after cleaning wilh soap and water and

in dey condition shall have the minimum co-cificient of retro-reflection (determined in accordance with ASTM Slandard E:810) as
inelicated in Table 300-1,
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TABLE 800-1 ACCEPTABLE MINIMUM CO-EFFICIENT OF RETRC REFLECTIVE FOR HIGH INTENSITY GRADE
SHEETING (CANDELAS PER LUX SQUARE METRE).

 Observation Entrance 3 | z | ; ‘ !
“angle Angle White Yellow | Orange Green/ Red | Blua |
{in degrees) (in degrees) | | E
0.2 [ - 250 | i) | 100 | 15 ‘ 20 i
na | +30 150 | 100 5] 2h il |
05 . | a5 ‘ 62 | a0 15 TR J
03 +30 | 65 45 | 25 10 | 50

*When Lotally wet. Lhe sheeling shall nol show less than 90% of the vahaes of retro refleclance indicated in Table 3001, Atthe end of 7 yrars,
{he sheeting shall retain al least 75% of its voiginal retre-rellectance.

1.3.2 Enginecring Grade Sheeting :

Thig gheeling shall be of enclused lens type conststing of microscopic lens elements embedded beneath the surface of a smooth, flexible,
transparent, witer-proof plastic, resulting in a noncxposed lens oplival, resulting in 2 non-cxposed lens optical reflecting svstems. The
retroreflective surface after cleaning with soap and water and in drv condition shall have the minimum coefficient of retro-rellection
(determined in avvordance with ASTM Standard E-810) as indicated in Table A0,

TASLE 800-2 ACCEPTABLE MINIMUM CO-EFFICIENT OF RETRO REFLECTIVE FOR ENGINEERING GRADE
SHEETING (CANDELAS PER LUX SQUARE METRE).

[ Observation | Entrance l : Ji ] ] [ ] |
Cungle . - | angle . White |- Yellow | Orange | Green | Red | Blue |
(indeprees) | (in degrees) | SR e ! | | , e
0.2 [ 7 50 [ 23 [ o [ 13 10 ]
0.2 <30 an 22 T 35 | AR : 17
0.5 -4 | 30 25 | 135 145 IS ‘ 20
05 +30 | i |- g 2.2 | 30 0.8 J

1143  When totally wet, the sheeting shall not show less than 90% of the values of retroreflectance indicated in Table 800-2. At the end
of 5 years, the sheeting shall retain at least 50% of its original retro-reflectance
rals o1 | and borders shall either be screen-printed or of cut-ouls,
anner specifivd by the sheeting manufacturer. Cu auts shall ke
11 the sheeting in the manner specified by the manufacturer,

113 Messages/Boarders : The messages (legends, leters, num
« Sercen-printing shall be processed apd finished with materials and in a1

of materials as specified by the shecting manufacturer and shall be bonded +

114  Forscreenprinted ransparent coloured areas on white sheeting. the co-cificient af retro-reflection shall riot be less than 50% of the

values of corresponding colour in Tables 800-1 (@), 800-1(b) and 800-2 as applicable,

115 Cul out messages and borders, wherever used, shall be made out of retro-redlective sheeting {as per Clause 1.1.2) except those in

lack which shall be of non-reflective sheeting.

.16 Colour : Unless olherwise specified, the general calour scheme shall be as stipulated in 1S5 “Colou for Ready Mixed Paints”.

Blue IS Colour No.166 1 French Blue
Led 15 Colour No 537 : Signal Red
Green IS Colour No.284 ¢ India Green
Orange 15 Colour Mo.501 ; Deep Orange

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

117 Adhesives : The sheeting shall cither have a pressure sensitive adhesive of the agressivetack type requiring no heat, solvenl or
ather preparation for adhesion in a manter recommended by the sheeting manufaciurer. The adhesive shall be protwcied by an casily
removable Fner (removable by peeling withoul seaking in water or ot her solvent) and shall be suitable for tie tvpe of saterial of the base
phate used for the sign, The adhesive ahall form a durable bond Lo smooth, corrosien and weather resistant surface of the base plale such
{hial it shall not be possible to remove the sheeting from the sign base in one piece by use of sharp instrument. In case of pressuresensitive
adhesive shecting, the sheeting shall be applied in accordance with the manufacturer's specifications,

116 Refurbishment: Wlhere existing signs are specificd for refurbishmen, the sheeting shail have a semivigid alominivm backing
pre-codled with aggressive-tack type pressure sensitive ahesive, The adhesive shall be suitable for type of material used for the sign an i}
chould Mhoroughly bond witls that matedal,

119 Fabrication :

1181 Surfaceiobe reflectorised shall be prepared to receive the retroereflective sheeting, The smooth plain suriave before the application
of retro-refeetive sheeting. 1 the surfuce bs rough, approved surfuce printer may be uscild. After cléaning, melat shatl not be handled, except
Ly suitable devics or clean canvas gloves between all cloaning. and preparation operation and application of r=fective sheeling/primer.

1192 Complete sheels of the material shall be used on the signs,cxeept where 1L is unawoidabie. At splices, sheeting with pressure
consitive adbesive shall be overlapged not less than 5 mm. Sheeling with heat-activated adhesives may be spliced with an overlap nut less
{has 5 mm or butted with a gap not cxceeding 0.75 mim. Where sereen printing with tran sparcnt colotrs s proposed, en b bt juinting shall
be used, Cut outs to produce legends and borders shall be bonded with the sheeting in the manner specificd by the manufaclurer.
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1110 Warranty Durability : For cach lat of sheetings procured, the contractor shall obiain from 13
for salisfactory field performance including stipulated retro-reflectance of the sheetings of high intens
the engimecring grade and submil the same 1o the Engineer. [n addition, & 7 years and o five ve
performance of the fnished sign w Aroereflective sheeting of high mtensily grade and enginecring g
soreen printed or cutout etlersflegends and their banding to the retri-relective sheeting shall be ob
and passed on lo the Engineer.

P

manufscturer o 7 years warranty
crade aned = 5 years ranly for
ranty for salisfactory in-field
respectively, inclusive of tae
nedd fram the contractor/supplicr

ed and applicd in actordance with recommended procedures, the reflective matenial shall be weather resistant and following
cleaning shall shew no appreciable discolouration, erackin L hlistering or dismensional chiange and shall not havs less than 50 percent of
[IEE i reflective intensity values Tables 800-1 and 800-2) when subjected Lo aceclerated weathering for 1000 hours, using
type Eoor BEH weatheromelor AASHTO Designation M 268,

E[

2 Installation :
1k Sign posts, their loundations and slgn mountings shall be so construcied as 1o Lald these ur a proper and permanent Position

against the narima! stoem wind loads or displacement by vandalism, Normally signs with an area upto 0.9 sq.m, shall be mounted on asingle
PAst, anc o greater arca twn or more supports shall be provided. Sign supports may be of mild steel, reinforced concrele or gahvanised iron
GLL). Postene (2) shall be firmly fixedd o the ground by means of properly designed foundation, The wark of feundation shall conform to
ntspectications as specificd.

. All e ponents of siyms and supports, other than the refleclive portion and G.1. Pasts shallbe thoroughly descaled, cleaned,
primed and painled with two coats of epoxy paint. Any part of mild stecl (ML.5.) post below sround shall be painted with three coats of rod
Teanil pzint.

The signs shall be fixed to the posts by welding in the case of slee] posts and by bolts and washers of suitable size in (e RS O
sadvonerete or G Posts. After The nuts have been lightened, the tails of the bolts shall be furred over with a bammer 1o prevent

i3 Measurements for Payment 1

! TCASLINCInE
2l die

1.4 Rate :

The contract unit rate shali e pa

* lor standard cautionary, mandatory and information sign shall be jn oumber ol difiv - at tvpes of signs supplied and fixed
cilications. .

et i full o the cosioof making the road sign, §

wraccordance with the speciications,

luding all materials, installing it al the site and

incidentals o complete the waork

Item No. 49 Providing and fixing Village name boards made out of 2 mm alluminium sheet size 90 x 60 cms
Rectangle as per the design of IRC-67-1977 pre treated with Phospheting process and acid elching coated with
one coat of epoxy primer and two coats of best quality epoxy paint reflectonsed with retro reflective sheeting as
per lalest M.0.8.T specifications Letters iind numerals should be as per IRC-30-1968-, 310m long (2 Nos)
stand post and frame fabricated from suitable size iron angle of 30 X 50X 5 mm painted with best quality
epoxy coating in black and white bends The details of symbal or ineription / numerals for cach boards shall be
as per the instruction of engincer in charge . The fixing at site shall be in 1:2:4 C.C block of size 45 x 45 x 60
ems for cach leg including excovation, curing cte. complete under the supervision of Engineer- in-charge (I3)
High intensity Grade

Spe ion of Item No. 49 shall be followed for the cxeeution of this item exeept the sise of si g buard made outof 2mm aluminivm sheer
is size 40 x 60 em equilateral rect angle instead of size 6O x 15 cms reclangle.

Ttem No. 50 @ For Curves / Parking ahead / speed limit / Hazard marker sign® Providing and fixing sign boards made out of
2mm aluminium sheet size _ - X % ems. equilateral tiangle as per the design of IRC-67-1977 pre
treated with phuspheting process & acid ctching; coated with one coat of epoxy primer and wo coats of best
quality epoxy paini; reflectorised with retro reflective sheeting as per latest M.0.S.T. Specificat ions; 3.1m long
stand post and frame fabricated from suitable size iron angle of 35 x 33 x 3mm 75 x 75 x 6mm as required
painted with best quatity ¢ poxy coatings in hlack and white bends. The details of sveabol for cach board shall be
as perinstruction of Engincer in charge, The fixing at site shall he in 1 4 CC block of size 45 % 45 x 60 ¢ms.

b leg, incloding excavation coring ete. complete under the supenvision of Enginecr in charge. (B) High

fn re
i Intcasily Grode

it b No. 49 shall e followed for the ceacution of this itern exeept the size of < naluminim sheet

— em equifiteral rectangle instead o) size GO x 45 ems rectangle. o as

i35 slic =

liem Now 51 - tParking Ahead) Providing and lixing sign boards made out of 2mm aluminium sheet; size 150 x 90
cms, rectangle as per the design of IRC-67-1977 pre ireated with phospheting process & aci etching; coated
with one coat of epovy prmer and two coats of best quality epoxy paint reflectorised with retro reflective
sheeting as per latest M.0.5.T. Specifications: Letters and numerals should be as per IRC-30-1968, 3.1m
lomg ©2 nos) stand post and frame fabeeated from suitable size iron angle of S0x50x5mm T5x75x6mm as
required: painted with host quality epoxy comtings in black and white bends the details of symbol or ingeripion
¢ mumergls for cach board shall be 45 pev the instmuction of engineer in charge. The fixing at site shall he in
1:2:4 CC block of size 45 x 45 x 60cms. for cach leg including excavation curing cte, compiets undor the
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supervision of Engineer in charge. (B) High Intensin Grade

Speciiication of [tem No. 49 shall be followerd for the exccution of this item axcept the size of .{.i an Boaed made out of 2rum aleminium sheet

18 gize 150 % 90 em equilaternl rectangle instead of size 60 x 45 cms rectangle.

Item No. 52 : Providing and fixing Direction / Junction boards made out of 2 mm allummium sheet size 244 x 122 cms
Rectangle as per the design of IRC-G7-1977 pre treated with Phosphering process and acid etching , coated
with one coat of cpoxy primer and two coats of best quality cpoxy paint, reflectorised with rotro reflective
sheeling as per latest MLO.ST. specifications Letters and numerals should be as per IRC-30-1988 , 3,10 m
long (2 Nos} stand post and {rame fabricated [rom suitable size iron angle of 50X 30X 5mm . & 75 x 75 x
6 mm painted with best quality epi coating in black and white hends The details of symbel or inscription /
numerils for cach boards shall be as per the instruction of enginees in charge The fixing ol site shall be m 1 2
4 C C block of size 45 x 45 x 60 cms for cach log including excavation curing ote complete under the
supervision of engineer-in-charge (B) High Intensity Grade

size of sign hoard made ool of 2num aluminivm sheet

Specification of Ttem No. 49 shall be followed for the excoution of this item excip

is size 244 x 122 em couilaleral reclangle instead of size 60 x 45 ems mecianc e

Item No. 53 (Speed Limit) Providing and fixing sign boards made out of 2mm aluminium sheer; size 60 ems. digmeter

: cireie as per the design of IRC-67-1977 pre treated with phospheting process & acid ctching coated with one

coat of epoxy primer and two coats of hest quality epoxy paint reflectorised with reteo reflective sheeting as por

Tatest MLOLS.T. Specifications; 3. 1m long stand post and frame fabricated from suitble size iron angle of 35

35 x 3mm 75x7THxb6mm as required; painted with hest quality epoxy coatings in black and white bends the

details of symbol for cach hoard shall he as per the instruction of engineer in charge. The fxing at site shall he

in 1:2:4 COblock of size 45 x 45 x GOems, for cach leg, including excavation curing cle. complete under the
supervision of Engincer in charge. (3) High Intensity Grade.

Specification of Item No. 49 shall be followed tar the cxecntion of this Hem excep ol sign board imade out of 2mm wnsheel

i5 size 60 em couilateral rectangle instead of sice 60 x 45 cms 1c le

Itema No, 54 @ {Tlazard Marker Sign) Providing and lixing Sign boards made out of 2mm aluminium sheet size 90 x 30 ems.
rectangle as per the design / drawing acached (TRC) preatreated with phospheting & acid etehing, coated with
one cout of epoxy primer and wo coats of best guality cpoxy paint reflectorised with retra refleclive sheeting as
per latest MOST Specification 3, 1m long stand post and frame fabricated either from suitahle size iron angle of
35x35x3mm & 30x30x5mm painted with best quality eposy coatings in black and white bends. The details of
svmbol of inseription / numerals for cach board shall be as por instruction of engineer in charge the fixing at
site shall be in 1:2:4 C.C. block of size 45x45x60cms for each leg including excavation curing ete, complote
under the supervision of engineer in charge (B) High intensity grade

Specification of lem No, 109 sh;

shewl 15 size 90 x 30 em oqu

Iem No. 55 - Painting lines, dashes, arrows, letters ele, on roads, Air fields and like in two coats with road marking paint,
brushing including cleaning the surface of all dirt, dust and other foreign matter, (i) Over 10cm in width

11 be followed for the execution of this fem exeom e
reclangle i =lead of size 60 x 45 ems reclangle

ulsign board made oul of 2mm alumininm

Materials : The Road marking paint shall be confirm o IS 1641951,

Workmanship : The paindng of lincs dashes arcows and letlers on roads, air fields aod lke shall be carvied cut with road marking pamt
LM Lwo coats upto 10 ene width.

Mode of Measurement and Payment @ Letters figeres and similar Stoms ete. stops, commas, hyphens and Tike shall be decmed 16 be
include in the ilem the raw per e, ieight £ width shall hald good irrespective of width of letter, fgures o the thickness of letiering.
The Rate shall be for a Unit ol one So.mt. basis.

ITEM 56 : Providing and laying uncoursed rublle masonry with hard stone of approved quality in foundations and plinth

i ornent mortar 16 (1 cement ; 6 course sand) including levelling up ete. complete,

Y. Stone
more than & percent af wir
tight e the breadih on base

1. Stene shall be hard, sound, free from eracks, decay and weathering and shall be freshly quarried from an apprved o
with rownd surfzee shall not be used. The slones when immersed in water for 24 hours shil not absorb water b
dry weight when tested in accordance with 1S : 1124, The leagth of stone shall not exceed three limes it he:
shall nol be greater than three {fourths of the thickness of wall nor less than 15 en.

2, Cemenland sand shall be mixed in proportion as specificd in the ilem, Cement and sand =hall be proportioned by volume zfer
making due allowance [or bulking. The reguired quantity of water shall then be added and the mertar mixed to produce workuble
consistency.

3. The mixing shall be done intimately. The eperation shall be carried out on 2 clean water tight platform, and cement and -
be first mixed dev in the requitred proportion to ehinin as uniform colour and then the mortar shall be mixed for at least L
addition of water. [n case of coment mortar, ths
water a4 frequently as needed to restore the requiste consisteaey, but this retempering shall he pemitted only, within th
Ihe time of addition of water al the time of initial mixing.

s minutes from

# vl slone shall conform to the generil requirements of dressing of stone covered in 1571129 Stones ghall be sufficiently

gt merlar. The bed which = 1o v he stane shall be cleaned, wetted and coveped
full in wwerlar boll in bed and in vertical joinls and sciled carclully in place with a

oo prevent absorption of water
ir. All stones shall be lai
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‘wooden mallet immediately oo placement so that it is solidly bedded in mortar before the same lias sel, Clean chips and spelis shall be edges
ino the mortar joints and beds wherever necessary 10 avoid thick beds or joints of mortar. Whenever foundation masonary is laid directly
on rock. the face stones of the first course shall be dressed to it into the rock snugly when pressed down in the mortar bedding aver the
rock. Nodry or hollow space shall be left anywhere in the masoney and cach stone shall lave all the embedded faced completely covered
with morar. Vertical joints shall be staggered as far as possible, Sufficient transverse bond shall be priwided by the use of bond stones
exlending fram the front to the back of the masonry. In case of thick watls bond stones shall overlap cach ather in their arrangement. Belt
_shuped bond stones or headers shall not be used.
5. Al all angular junclions, stones at each allernate course shall be well bonded inte the respective course of the adjacent wall, All
connecterd masonry in structure shall be carried ug at onc uniform level throughout as far as possible, but when breaks are unavoidable,
the masonry shall be raked in sufficient long steps 1o facilitate joining or new work with sid, The stepping of taking shall not be more than
43 degree with horizontal wing walls, Abulments and piers ete. shall be carved up truly plumb or with the specified batter, Face work and
hearting shall be brought up evealy, The lop of each cours, however, shall not be levelled up by use of flal chips.

4. Stone shiall be hammer deessed on the face, the sides ind beds o enable it 1o come in proximity with the neighbering stone, The
bushing on the Gce shall not be more than 4 cm on exposed face chips and spalls of stone may be used where necessary Lo aveid thick
martar beds or joints and ivshall also be ensured that no hollow spaces are lelt anywhere in the masonry. The chips shall not be vsed below
hearting stone o bring these uple the level of face stone. Use of chips shall be restricted to filling of interstices between the adjacent stones
inn lesarelingg anel they shall nol exeeed 20 percent of the quantity of stone masonry.

7. The hearting or interior

filling of wall face shall consist of tublle stenes oot less than 13 con inany divection, carcfully laid,
hamnered dowa with o wooden mallet into position and solidly bedded in the meciar. The hearting should be laid nearly level with facing
and backing. Through b one shall be provided in masonry upto 83 e thickness and in_case of masonry above 60 couthickness a set
af twooor mare than bond stones overlapping each other al least by 15 cm shall be prov ided in a line from face to back. In asc of highly
absorbent types of stone (Porous lime stone and sand stones ete.) Lhe bond stone shall extend only about two third into the wall, as theough
slone in sueh cases may give rise to penetration of dampness and therefors for all thickness of such masonry a sel of two or more bond
stones, overlapping cach other by at least 15 cm shall be appraved, One bond stone or a set of bond stones shall be provided for every 0,50
square metres of the masonry qurfau. Boend slones shall be stacked separately and marked to distinguish from other stones. Masonry work
shall be started after sufficicnt number of bond slones are collected on site as directed by the Enginecrincharge,

. B. The quoins shall be laid header and stretcher alternately. Every stome shalt be Glled Lo the adjacent stone so as to farm neal and
close joint, Face stone shall extend and bond well in the back, These shall be arranged to break joints, as such as possible and tw avoid long
verlical lines of joints.

O. The face joinls shall nal be more than 20mm thick, but shall be sulliciently thick to prevent stane to stone contact and shall be
campletely filled with mortar.

10, Greenwork shall be protected from rain by suitable covering. Masonry work in cement o composile morlar shall be kept constantly
wet en all faces for & minimum peried of seven days. The top of the mason Tall be Teft Tooded wath waler at the close of the day.
During hot weather all finished or partly completed work shall be cover rowetted io such manner as will prevent rapid drving, The
racking of joints where necessary shall be done at the end of day's work when maortar is green. .

11. The seallalding shall be sound and slrong 1o withstand all loads likely to come upon it. The holes which provide resling space for
borkzantal members shall not be lefl in masonry under one metre in width ar immediately near the skew backs of arches. The holes left in
the masenry work for supporitng the scalfolding shall be filled and made good.

12, When fresh masonry is to be placed against existing surface of structures, these shall be cleanded of all loose matesial, rotghenend
and wetted 85 directed by the Engineer-in-charge so a4 10 effect & pood with the new work.”

13, Stone magonry shall be measured cubic melers,

14, The contract unit for stone masenry work shall include the cost of all labour, malerials, lools and plant, Scaffalding and other

capenses incidental Lo the sptistrclory completion of the work as described herein abave.

ITEM - 57 Providing & fixing Flood guage post of M,S. angle 75 x 75 x 6 mm incl Pa;
ordinary C.C. 1:2:4 as directed

l'ht food guageislobe ixed as per LRE.C. Standard Specification having 75 mm x 75 mm x 6 mm size, M.5. angle having heightequal to

Ladmi feshall be fixéd in C.C. 124 as per drawing. The painting shall be done applying one primer coat & three coats of of] paintasper

reguinement & as per drawing using approved painds including lettering for food guage macking as per LR.C. std, & drawings.

ting Iettering & fixing in position

Thework shallbe camied oul and materials used shall be (o the enlire satisfaction of the Engincerincharge,
Therate inclusive of all materials and labour with carriage, fixing, painting e, complete as per drwaing and direction of the Engincerin-
charee.

The measurement & Rate paid shallbe on ‘\umbcr busis of flood guage fxed.

ITEM-538 : Providing und fixing junction Board of R.C.C. precast as per standard design of LR.S. including fixing in C.C.
block of 1:4:8 with necessary excavation enamel painting, lettering figures ete. complete.
1. Jhc‘w huarels should be fixed st a distance of 120 metz: from the centre ling of the erossing and they shauld be located on the lelt

the road in the direction of the trallic and {acing the walfic.

ard will be Jocated in such a way thal the edige of the board wwards the centre of the road will be ata distance of 4,57 melres
ul & National Highway and 366 meters irom the centre of State Highway - Major Disirict Eoael,

from the ¢
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3. The bottom of the beard should be 1 metre above the road surface and (e board shall be al right angle to the centre line of the road
facing the direction of traflic.

4, The board shall be of the size of 107 cm, in length and 91 c.m. in height for T and “Y" junciians shall be 145 C.M. in length and 91
.3, in height [or cross roads.

5. The board shall be painted by two coars, the Board and posts ¢hall be R.C.C. as shown in the type design.

S The post shall be fixed in congrete and the prajection of this above the road level shall be 45 em x 45 cm and height of 24 ems. above
the rand Tevel and the tpic to be finished in plaster fram the hegght of 15 ¢, )

7. The size of letter and fgures shall be & em. for English and 10 C.M. for devnagri and Gujarati seripls,

4. The post shall be painted in black and white rellective strips 23 em. in height.

9.  The board shall he painted in white with border 2 C.M, wide,

10.  On this board tablets shall be painted in yellow with black and the tablets shall have 5 em. clear distance from the board,

11. Eachsuch lablet shall be 61 co. in length and 33 C.M. in height, arrow lines indicating the direction of the road at the junctions shall
be painted in black and shall have a thickness of ... C.M. far National Highway and 4 C.M, on a State Highway and a ...C.M. for
a Majar district road.

12, Al letiers and figurcs shall be painted in black.

13. The work shall be carried out as per design as per the instructions of the Enginecrin-charge. The measurcments shall be recorded
and paid en pumber basis for board fixed in posilion.

ITEM-59 Providing & fixing Board of M.5. Plate with two angles iron post and fixingin C.C. Concrete 1:4:8

“I'he size of the buard shall be 110 em in length & 60cm in height. It shallbe prepared from M.5. Plate of 6 mm thickness. The angle iron
postshall be of size 75 mm x 75 mm and & mm thick, The length of iron post shall be 2.1 metres. The post ghall be fixed to the board by
welding. The welding shall be true and strong and neat in appearance.

The hoard shall be fixed in C.C. 1:4:8 concrete. The concrete block for cach post shallbe 20 ¢m x 30 cm in size. The depth of the concrete
hluck shall be 85 e of which 60cm will be helow ground aned 25 cm above ground leveel The exposed concrete block Le. its portion above
ground level shall be neatly finished and its shape should be truly square.

The post shall be painted with two coats of paint, alternatively in black & white strips 79 ems in height after applying one coat of
anticorrosive paint. The paintshall be of approved quality. The board shall be painted with colour, as directed by LEngineer-incharge. The
informnation as per instruction of Engineerincharge shallbe written an board with letters & signsin accordance with LR.C. The informa-
tion may be one or more of the three script. viz. Hindi, English & Gujarati.

The bosrd shall be fixed trily vertical & workmanship of the board shall be neat, clean & good in appearance.
The measurement for payment shall be for numberof board fixed in position & complete in all respect.
' The unit rate inclutles costof material, labour, tools, welding, concreting, painting, lettering ete.

ITEM - B0 1.C.R. Masonry for super structure in C.M. :
Para® | ta 14 itemn No. 30 of the roads specificalion beoklet shall apply far the work of this item.
ITEM - 61 : Providing and laying coursed rubble masonry hard stone of approved quality for super structure and plinth in

coment mortar 1:5 (1 cemaent :5 course sand) efc. complete.
1. Paralto 4 ofilem o[ U,C.Rmasonry shall apply.

15, Masonry shall be Jaidwith course, where [here is variation is the height of course. Large courses shall be placed at lower levels with

heiglit of courses decreasing gradually towards the top,

16. In case of abutment and wing walls, weep holes shall be provided in the masonry to drain moisture from the backfilling, Weep holes

<hall be B em wide. 15 cm high or cireular of 15 . dimetre and shall extend through the full width of the masonry with slopes of about 12

vertical to 20 horizontal towards the draining face, The spacing of weep loles shall be generally 1 metre in either direction with the lowest

one al about 15 cm. ahove the low water level or ground level wh ichever is higher or as directed by the Engineer-in -charge.

ITEM-62 : Providing amd laying Brick work using common burnt clay building bricks having crushing strength not less

then 35 kg/sq.m. in foundation and plinth in cement mortar 1:5 (1 cement : 5 fine sand)

L, Burnt clay bricks shall cenfirm to tie requirements of [5: 1017, except that the minimum corpressive strength when tesied flat shall

not be less then 35 Kg/square em;, and that the size may be according to local practice with a tolerance of 5 percent.

> Cement and sand shall be mixed in proportions as specified in the item. Cemenl and sand shall be proportioned by volume afler

making duc allowance for buiking. The quired quanlily of water shall then be added and the maortar mixed to produce workahle
, Consisteney.

The mixing shall be done intimately. The operation shall be carried out on a clean waster fight platform, and cement sand shall be
st mized diy in the required proportion to oblain uniform coiour and then the moriar shall be mixed for at least two minutes afler addition
i warer, In crse of cement mortar, that hes suffered because of evaporation of water {he same shall be re-tempered by adding water as
1 neaded 1o restore the requisite consistency but this retempering shall be permilted only wihtin thirty minutes from the time
of water at the time of initial mixing. :

4. Bricks shall be soaked in water for 2 minimum period of one hour before use. When bricks are soaked they shall be removed from
{he tanks sullicently in advance so that at the time of laving they are skin-dry. Such soc aked bricks shall be ~.acked on a clean place where
- =
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+ they are not spoilt by dirt, earth etc,
5. All brick work shall be laid in English bond. even and true to lune, plumb level and all joints accurately kept. The bricks used o the
face shall be selected whale anes of uniform size and with true rectangular face,
5.1  Bricks shall be laid frogs up, if any, on a full bed of mortar, When laying bricks shall be slightly pressed so that the mortar gets into
all the surface pores of bricks to ensure proper adhension. All joints shall be properly flushed and packed with mortar so that no hollow
spaces are left.
5.2  Before laying bricks in foundations, a layer of not less than 12 mm. of mortar shall be spread to make the surface on which the wark
will be baid even.
5.3 The brick work shall be built in uniform layer, caruers and other advanced work shall be racked back. Brick work shall be done
{rue to, plumb or in specified manncr. No part of it, during construction, shall rise more than one metre alove the general construction level
to avoid unequal settlement and improper jointing.
5.4 Touthing may be done where future extension is contemplated but shall be used as an alternative to raking back.
5.5  The thickness of joints shall not exceed 12 mm., .
8. When fresh masonry is to be placed against existing surface of structures, these shall be cleaned of all loose material, roughened and
wetied as directed by the Engincer-in-charge so as to effect a good bond with the new work.
T Green work shall be protected from rain by suitable coveri ngz. Masonry work is cement or composite mostar shall be kept constantly
moist an all faces for 2 minimum period of seven days. The top of the masonry work shall be left flooded with water at the close of the day.
7.1 During hot weather, a1l Gnished or partly completed work shall be covered or wetted in such manner as will prevent rapid drving of
the briek wark.
8. The scaffolding shall be sound and strong to withstand all loads to come upon it. The holes which pravide resting space for horizontal
members shall not be leftin masonry under one metre in width or immediately near the skew backs or arches. The hales left in the mase nry
work for supporting the scaffolding shall be filled and made good.
0. In casc of abutment and wing wall, weep holes as shown an the drawing or dirceted by the Engineerin-charge shall be provided in
the masonry to drain moisture from the backfilling. Weep holes shall be 8 cm. wide, 15em. high or circular 15 cm. diameter and shall extend
through the full width of the masanry with slope of about 1 vertical to 20 horizontal high or circular of 15 cm towards the draining face. The
spacing of weep holes shall be generally 1 m. in either dircclion wilh the lowest one at about 15 cm, above the low water level or ground
level whichever is higher or as dirccted by the Engineer-in-charge. !
10, All briek worl shall be measured in cubic metres,
11. The contract unit for brick work shall include the cost of all labour, materials tools and plant, scaflfolding and other expenses
incidental o Lhe satisfactory completion of the work as described herein above and provision of weep hales,
ITEM-63 : Supplying and fixing reinforced concrete heavy duty non-pressure pipes with collars for culverts carrving heavy
traffic as per Indian Railway Standard specifications including seftihg the pipes in C.M. 1:2 watering and laying
(ta level or slope) of class NF'3 of following internal diameters,
(i) 300 mm dia. (ii) 450 mm dia. (ii{) 600 mm dia. (iv) 750 mm dia {v) 800 mm dia. (vi) 1050 mm dia. (viiy
1200 mm dia.
1. The work shall consist of furnishing and installing reinforced cemend concrete pipe of the lype dia metre and length required ol the
logation shown on the drawings or as ordered by the Engineer-incharge,

;2. Reinforced concrete pipe shall be NP3 type conforming to the requirements of 19 : 458 and shiall be of dia as specified in the item,
Each consignment of cement concrete pipes shall be inspeeted, ifnecessary ind approved by the Engineer-in-charge, cither at the palee
of manufacture or at the sile before their invorporation in the works, ) .

NP3, NP2, NP1 pipes arc used for . C. C. Pipes, where testing of pipes will not be feasible the contractors will have to produce a cortificate
from the manufacturers on company's latter head Lhe given hercinafier form.
Praduclion of such certificate will not however relieve the contractor [rom his respon sibility of supplying pipes of required standard and will
have to bear the loss or damage caused to the work on account of defects found subscquently during the exceution, Tt will also be necessary
to purchase (hese pipes from manufaciurer having standard equipments for carrying out varieus Lest s per 15 : 458 at his factory,
FORM OF CERTIFICATE FOR NP3, NP2, NP1 PIPES ;

We manufacturer of R.C.C. pipes produce RC.C. pipes as per the
requircment of IS 458 and also carry out the required test at our place, We have acquired equipments for carrying out test and are
prepared to carryout test al our faclory sites. e :

We have experience of manufacluring of pipes of years
The pipes supplied by ws 1o M/s. i R satisfy the requirement of 15 : 458
Date :
e . .. Manufacturer's Sign,

3. Nopipe shall be paleed in position until the foundations have been approved by the Engineer-in-charge. Where two or more pipes are
i be laid adjacent to each other, they shall be separated by a distace equal to at leat hall the diametre of the pipe subject 1o minimnum of 450
m. The laying of pipes on the prepared foundation shall slart from the oullel and proceed towards the inlet and be compleled o the
specifivd lines and grades. The pipes shall be fitted and matched so that when laid in works they farm a culvert with a smaooth uhiform
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