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APPENDIX - A

Binder has to be ownership proof of (1) 1 No. of
Valid Bituminéus Drum mix plant (Hot mix) in
Gandhinagar District (2) 1 No. of Vibrafory Road roller 8
tonne to 10 tonne capacity (3) 1 No. of Tractor with
Pawada/ Trolley (4) 1 No. of back hoe (J.C.8.) (Hydraulic

Excavator)

Necessary certified proof should be attached here

with. Rental /Lease agreement will not be considered.

(Only Ownership allowed)

Executive Engineer,
Capital Project Division No.3,
- Gandhinagar.
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Name of work: - 3054 R & B Cleaning, Repair and Strengthening’

of various 'frofad and supply of machinery, labour and material to maintain
the various road Mansa Section under Gandhinagar District Sub Division,

District Gandhinagar

WORK PROGRAMME

TIME PORTION WGORK PORTION
1. ¥ portion of time Y4 portion of work
2. % portion of time . % portion of work
3. % portion of time ' % portion of work
4. Full portion of time Full portion of work
Dated Signature 7 Executive Engineer
of the Contractor : Capital Project Division No.3,

Gandhinagar :
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Special Condition For Bituminous Work With Use of

: I Continuous Batch Mix Plant And Paver Finisher

The -Batch/Drum mix plant and accessories to be used for the work
shall’be continuity, with the specifications prescribed vide Govt. of
India, Minister of Transport Circular No.RN/RMP/1161384 Dt.
1/1/87. The plant shall be equipped with all units and accessories .
as per latest IS 3066/1955 as amended from time to time. The
contractors will have to modify their plants suitably within a period

of six months from the date of issue of latest is specification or

codes :

The work laying aggregates mixed bitumen shall start on site of
work only after 8.00 hrs. in the morning and continues up to 17.00
hours in winter season and up to 18.30 hrs. in summer. No work
shall be done except during the period mentioned above and also
on Sunday and national Holiday viz 26" January 15" August and 2m

October.

Quantity of bituminous aggregate niix to be laid shall be restricteéi :
to 250 tonnes per day of 30/40 Acépécity plant and may be moré '
less depending up on the rates capacity of the plant. However if the
quan;city exceeds 240 M.T. per da:«/ minimum 3 Rollers shall be

provided by the contractor.

The contractor shall invariable get the job mix formula for the mix

approved by the Engineer in charge before starting the work.

Use of vibratory roller to be compulsory




For the work like earth work, water bound macadam and-
bituminous items the compactions ‘shall be done with vibratoryf
roller only. The vibratory roller shailg be of standard make and
suitable to imart desired degree of compaction. The compaction
with the help of static roller shall not be permitted and no claim
what so ever shall be entertained on this account. Wherever use of:
the Road Roller is mentioned in specification/clause etc. in this

documents shall be treated as use of vibratory roller.
G. Amount to be withheld till miscellaneous items are completed.

2% of the amount eligible for the payment of bituminous items
shall be with held till the miscellaneous items like earthwork in
emban.kment/cutting for side shoulders, side gutters.
Kilometer/hectometer stone, sign board etc. are completed in all
respect by the contractor. After completion of all the miscellaneous

items, the above said 2% with held amount shall be released.

Dated Signature . : Executive Engineer
of the Contractor . . : Capital Project Division No.3,
Gandhinagar
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SPECIAL CONDITIONS FOR BITUMINOUS SURFACE WORK
WITH HOT MIX PLANT AND PAVER FINISHER.
ANNEXURE - A

Techmcal Requirement of Contmuous Batch/ Drum Mix Plant

) Composition of plant “the continuous Batch/ drum Mix
plafnt shall confirm generally to I$ specification No. IS 3066/1 955 as
amended from time and shall be equipped with the following
arrangement. '

1.  Cold Aggregate Feeder: The cold aggregate feeder shall have
' .minimum three independent bins or compartment. Each
provided with accurate mechanical pre determined rate to

cold elevator or to some intermediate conveyer 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. Drying: The dryer shall be capable of continuously agitation
the aggregates while heating to the desired temperature. At
the discharge end of the dryer or any other suitable location

<« means shall be provided fOI: ascertaining the temperature of

the heated aggregate.

3. Screening unit Gradation control: The dried aggregate shall
be screened in to not less than three sizes. The planf shall
include means for accur:'ateiy proportioning each bin size of
aggregate either by weight, volumetric measurement. ‘When
the gradation control is by Volume the unit shall include a
feeder mounded under the compartment binds. Each biri shall
have an accurately controlled. Individual gate to form and
orifice for proportioningéthe material drawn from . each
resbective bin compartment. The orifice shall have positive
mechanical adjustment é}n%i'provided with a lock. Indigators
shall be provided on éach gate to show the opening in
centimeters.

HAL6702.2026\DISTRIC TS B CHOUDHARN2(G26-27\Mansa sectiontFile No. 10 Cendition+ G.R.doc




4. Mixer Unit: The plant shall include 'a mixer of an approved
twin shaft pug mill type capable of producing a uniform mix.
_if not enclosed, the mixer I:_)ox shall be equipped with a dust

-+ hood to prevent loose of fines:

5. Mineral filler supply unit_ The re shall be an independent
: arrangement to feed mineral filler directly in to the pug mill.
‘The hopper to bin for mineral filler shall provide for.the
~adjustment proportion the feed with aggregate and bitumen

feeds and shall be capable for being located in any settings.

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 tank and proportioning units
during the entire operating period. Suitable arrangements
shall be provided for recording the temperature at the tanks

and in the circulating 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 aggr.eéa:ce,,
from the bins of compartrﬁent flow bitumen from the t’_ank'

and flow of mineral filler.

Da;tedASignature Executive Engineer *
of the Contractor Capital Pruject Division No.3,
) : Gandhinagar -

i
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A)

1):

2)

SPECIAL CONDITIONS

APPLICABLE IN CASE OF BOTH ROAD AND BRIDGE
WORKS: ) '

CONSTRUCTION EQUIPMENT:

1.1

1.2

1.3

1.4

The methodology for equipment to be used on the
project shall be': furnished by contractor to ‘the
Engineer well in advance of commencement of work
and approval of the Engineer obtained prior -to its

adoption and use.

The contractor shall give a trail run of the equipment
for Establishing its capability to achieve the laid
down specifications and tolerance to the
satisfactions of the Engineer before commencement

of work, if so desired by the Engineer.

All equipment provided shall be of providing
efficiency shall be operated and maintained at all

times in a manner acceptable to the Engineer. .

No equipment at personal will be removed from site

W|thout permission of the Engineer.

Work programme and-methodology of construction.

The contractor shall furnish hlS programme of construction

for execution of the work within the stlpulated time

schedule together W|th methodology of construction of

each type of work and @bta_in the approval of the Engineer

prior to actual commenhcement of work.
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3)

5)

6)

7

8) -

Revised programme of work in case of Slippage.

Action in case of disproportionate progress in case of
extremely poor progreSg of the work or any item E;it_any
stage of work which in th_e opinion of the Engineer can:not
be made good by the Cc;ntractor considering his available
resources, the Engineering will get it accelerated to make
up the lost time through any other agency and recovgr;the
additional cost incurredfi)c any in getting the Work-d'one
from the contractor after informing him in writing about

the action envisaged against him.

SETTING OUT:
Setting out the work as spelt out in Clause-109 of
Ministry’s specification for road and bridge work (4th

Revision) will be carry out by the Contractor.

-PUBLIC UTILITIES:

Action in respect of Public utilities will be taken by the
contractor as shown in clause 110 of Ministry’s

specification for Road and Bridge work (4th Revision).

ARRANGEMENT FOR TRAFFIC DURING‘
CONSTRUCTION:

Action for arrangement for traffic construction w;iEI be
taken by the contractor as shown in the contract
documents and spelt out in clause 112 of Ministry's

specifications for Road and Bridge works (5th Revision).

QUALITY CONTROL: - . R
The norms of achieving quality of work will be on the
contractor who will take actions as stipulated in se;ttigoh-

900 of Ministry’s specifications for Road and Bridge works

(5th Revision).
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9)

10)

1y .

12)

MINISTERY’S SPECIFICATION FOR THE ROADS AND
BRIDGE WORK (5th REVISION)

The Ministry’s specifica’éidn's for Road and Bridge wori( :(Sth
Revision) shall from a paft of the contract documents.and
the contractor will be largely bound by the variation
stipulation made there in.unless and otherwise specifically
refaxed or waved whoII\E/ or partly through a special clause

in the contract documenté.
DOCUMENTATION:

The contractor will prepare drawing(s) of the work as
constructed and will supply original with three copies to
the Engineer who will verify and certify these drawings final
as constructed drawing(s) shall then be prepared by the
contractor and supplied in triplicate along with a micro

film of the same to the Engineer for the record and

reference purposes.

The use of Drum mix plant for mixing asphalt and
aggregate is compulsory for this work only contractor
possessioning facility of drum mix plant shall be eligible to
bid for this work. The tender copies shall be issued to only

those contractor who isjpossessing drum mix plant

The work shall be executed with the equipment as per
most specification (5th. revision) 2013 were in details of
the types of equipment are given for various specification.
Only those bidders wi?o supply necessary proof /
documents for possess:ion of the required type of
equipment in their bids shél] be considered as responsive

for future evaluation and award of work.
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13)  MODE OF EXECUTION:

The strengthening work is to be carried out in 7.0 mt. road
width and in this situation contractor shall carry out the
work in half portion of the carriageway width and keeping
half portion of carriagieway open for traffic to avoid

congestion and easy flow of traffic.

Dated Signature Executive Engineer
of the Contractor Capital Project Division No.3,
Gandhinagar
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SPECIAL CONDITION FOR ASPHALT TO
- BE BROUGHT BY THE CONTRACTOR

COLLECTING CARTING OF BULK ASPHALT FROM REFINERY TO
SITE OF WORK INCLUDING STACKING THE SAME AS & WHERE

DIRECTED.

1.0

2.0

3.0

4.0 -

Bitumen shall not be issued by the Department. The same
shall be procured frorﬁ Koyali Refinery at Baroda by
contractor at his own cost. It shall have to be carted by the
contractor to the site of work it his own cost. Any loss or
damage in the quantity of asphalt during transit, stacking

or utilization will be responsibility of contractor.

Ritumen shall be utilized only after inspection of Executive

Engineer or his authorised Engineer-in-charge.

The tanker of bulk asphalt should be unloaded in asphalt
taken or drum on site of work as directed. Before
unloading the weight shall be down in presence of
Engineer-in-charge. After unloading the empty shall also
be done in the presence of Engineer-in-charge. Theérﬁet

weight shall be taken in account.

The contractor has to géve the day-to-day purchase date
and gate pass receivéd from refinery. The Department-
shall keep a day to day account of supply and use of
asphalt in separate bond': register having numbered pages
and in the Performa prescribed by the department. The
contractor’s responsible representative shall also sign day

to day in the register.
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COST OF ASPHALT IS TO BORNE BY THE CONTRACTOR AS ITEM
INCLUDES COST OF ASPHALT

[ .Cost of bitumen (Koyali Refinery) including Excise, Sales Tax; _

and Octroi.

2. Transporting to site. ;

3. All the cost of labours and materials for sorting, stacking and
‘protecting. . ;

4, Keeping records of supply and use.

5. The testing of bitumen shall be carried out by the contractor

as per instruction of Engineer-in-charge in laboratory.

Dated Signature i Executive Engineer
of the Contractor Capital Project Division No.3,
Gandhinagar
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(2)

Special Co_nditions of Contract

Maintenance of Roads f)u_ring guarantee period of three years.

(i)

(i)

(iii)

Contractor shall have to give three years free maintenance
guarantee period from the certified date of taking over.

During this period contractor shall have tof repair the

- damaged portion of the any portion of road and B.T. Surface

of road including pot holes, depressions, cuts or worm out
portion at his risk and cost as per directions of Engineers.
Five percent of each running biti shali be with neid and
released after this period is being over. Provided for this
amount the contractor shall be allowed to convert it in to

F.D.R. or bank guarantee pledged in the name of Executive

Engineer.

If the sealing surface during the period is worn out or
degenerates then the contractor will have to provide renewal

coat with wearing coat as originally laid by contractor.

a close monitoring of the following likely deficiencies will

maintain the road to its normal position.
TABLE 1: TYPE OF DEFECTS & LEVEL OF SERVICE

2% of the amount eligible for the payment of:bituminous
items shall be with held till the miscellaneous items
earthwork in emb=ankment/cutting for side shoulde_rs, side
gutters, kilometer,/ indicator / guard stones, sigh board etc.
are completed in all respect by the contractor. After
completion of the miscellaneous items, the above said 2%

with held amount shall be released. -




(3) Third party testing
- Employer shall authorize third party agency/ Laboratory;for

guality testing of sample and materials.

(4) ; Technical Audit & Quantity Assurance
The Employer shall select a.consulting to under take and
independently even days the technical audit & quality
assurance job fdr this contract contractor shall co operate
facilities such that the TA & QA job can be satisfactory

performed by the consultant.

Dated Signature Executive Engineer,
of the contractor. Capital Project Division No.3,
Gandhinagar.




'NEW CONDITIONS

All the Provisions of contract labour regulation and abolition Act,
1970 and contract regulation and abolitions Gujarat Rules 1982 shall be
adibing to the contractor's (Govt. circular No.CLA / 1984 / C-3010 / G-2
dated 30-7-1984). : 'f

The contractor shall not be eligible to get the blank tender from
and it issue concurring Division / Circle (as per Govt. ‘of Gujarat R & B
Resol. No. TNC / 1083 (4) dated 27-7-1984).

| All the provision of minimum wages act shali be appiicabie to the
contractor and the contractor shall be responsible for the implementation
of all the provision of said Act.

1% (One Percent) of estimated amount put to tender as per
deducting the cost of materials as per schedule shall be recovered from
the contractors towards testing charges of the materials (Vide Govt. of
Gujarat ver. Resolution No. TNC/1085/(4)/dated ].0-5-1985 &
TNC/1085/4-C/Dt.20-12-93.)

The Contractor shall pay royalty charges of minor ;minerals like
rubble, Earth murrum, sand etc. used in the work and ﬁréduce no due
certificate from the confcern'ed department before réftfnd of security
deposit. o

The payment for the work executed will be paid as per availability

of grant and letter of credit under the specific major head.

Dated Signature o Executive Engineer,
of the contractor. - Capital Project Division No.3,
Gandhinagar.




Annexure-6

FORM OF BANK C‘UARANTEE (UNCONDITIONAL)
FOR SECURITY FdR PERFORMANCE (INITIAL

AND ADDITIONAL SECURITY DEPOSIT)

To, (Name of Employer) _____________ -

(Address of Employer) __ _ —
Whereas as {Name and Address of Contractor)
hereinafter cailed

"“THE CONTRACTOR" has undertaken, in pursuance of Contract No.
- dated __ ____ . ______. to execute (Name of

Contract and Brief Description of Works) (hereinafter called "The

Contract")

AND WHERE AS you have stipulated it in the said Contract that the
Contractor shall furnish you with a Bank Guarantee by a recognized bank
for "the sum specified therein as security for compliance with his

obligations in accordance with the Contract.

AND WHEREAS we have agreed to give the Contractor such a Bank

Guarantee.

NOW THEREEFORE we hereby affirm that we are the Guarantee and
responsible to you on behalf of Contractor, upto a total of (Amount of
Guarantee) ________________ -

(in words) - ——
. such surh being payable in the types and

proportions of currencies in which the Contract price is payable a new we

uﬁdertake to pay, upon your'—fif_st written demand and without oval or
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argument, any sum of sums within the limits of (Amount of guarantee)

as afore said without your needlng to

Prove of to show. grounds or reasons for your :demand for the sum

specified therein.

We hereby waive the: necessity of your demanding the said debt form the

Contractor before presenting us with the demand.

We further agree that no change or addition to or other modification of

the terms of the Contract or of the Works 1o be performed there under or

of any of the Contractor Documents which may be made between you and
~ the Contractor shall in any such change, addition or modification.

The guarantee is valid until the date (twelve months) after the issuing of

the Maintenance Certificate.

SIGNATURE AND SEAL OF THE GUARANTOR

Name of Bank: ______ ________________ _

Address: _________________________ e e

Date: B { S A

O  Bidders are NOT required to complete form.”

0 An amount in;to be inserted by the Guar:aﬁtor. Representing the
percentage of the Contract Price specified in the Contract and

denominated either in the Currency (iea) of the Contract of in a freely

convertible/acceptable to the Employer.

5

Dated Signature Executive Engineer,
* of the contractor. Capital Project Division No.3,
: ~ 1+ Gandhinagar.




w5l QAR Rewsl il gl
o .2l swel &80 TDS Hie -lesl
612 Al ouotd.

U ARSIR
ALl [aed1o1
YRUA sHIs—wRA/1019/10Co/@HUEL
AlBcnad, audldor
dl.1Yjoc/oae

q. dudl dlii— -l Rewordl dligjooRo1e <l uRusL sHis—
iU 1099/109/ AVl Ad.

2 duEdl eldi— el Rl dilrw/aoRo1e b ulRusl sHis—
A [1019/10CofAMUE Ad.

3. dadl dldi— el Qe dLoc¢/ouRote dl uRus sUis—
A [1019/10C9ARNA Ad. '

¥. <l Rewold dlay—e-0%¢d weRUy, s4ls  (GHN-89)/CST-
2018/S.1(4)TH.

A9 930 3= ALl 253 152, 2099 Al Agd AR VU A=Al
g 52, 2000 -l s U AR FUR A8 w5 Qe s A
© o WASIR sds AR AkeAL 31.3,40,000/— Al ag-l Budd 2w tleiR
il A Aapargal Wil 3 Aurue Al A9 dl sd 2% (61 251) 254
Qesat 12 A s2aud d, Fui 17 (s 25) A Ao 3= AldA 25
2 1% (s 25) Azd NAS e ARl 25y el sluAltl 2 e SGST:
00060010101 d2l CGST: 00050010101 A3, ¥ HR~wE Slssu-t ug sia
artl vic ull 10 Bau-ll 2ier, ursiil RonlFlHE ot suadl- 80 agul,
- o suid A Srpisern AL ARl suld 52U AL GSTR;-7A ML MHI8LUA
UMl 208 dal $21de aHu HAllel Yol GSTR 7 '3 ARl 284,

2 seiell viHd @ 92l s8Rl HarH Yol 4300
4l Hedd] ANA s, Fellnd e deein dadl dléd dl. ¥—E—0%<-
AL PAAR L. 1—12-20%¢ Al sl AU &, U W2 2pegrld UL

T Ry, 2090 sad 0 dal A%l DR 3, 019 [ R (a)

63




2 2732 g1l WILEL SR 3 Aall WOt us1F] wsH AR AL GST
REG-07 Hi 2132 5314 el ervel Hulaal-l & 6.

G5d F1oLALSAL A d¥iH 6513) [Re19L, 2URLs Aol 2 U
@Sl B AleAdl dl.1—10-—20%¢ 4l sl €1, dicsilds 2zl
@uiudl A2as, G iA—dld- [Qordl aul #33l yalal »udls s iael
eloiell Aol ddl 33l ol 9. »uel, Ad [QELLL, vl 4sl, dietsdl dHH
s34 v eUMS w@rlwaAl dv e, wdl 5 Hsorwlast,
orutfast, wddl Qs AN, Bredl qAdd, digsl dAdd, 0HYAEd
Axe ARSI 6l 2 SR, ws1E) Sudlll, Badldl, a9 4 du-u sidas
2 S0 AR @l9) WUl €l dl AR Rl emel dadl qa
oMl 20U 6. "e SRR w2 518 stueisla Holesld ¥ 26lHsa wiolesl
12 %32 WU dl sl A2 52 A3 vAal @A deasHdl deualdH vaar
AU 53 SHAAR gL HHELAUS Sl 2ird $ATN2AHL AF s 2dE €l &6y
3+l MU saL wsuAdHl 219, 69, |

gporidt Aaulesll gsHl wm dns A

Al vl
(3.2 085)
Ay s Ala (uRa)
AL [AmieL,

“5e 2L A1 AL 3T HA H3i— .
o AREUA] Ad [QeuaHl 2As you AlAasl) 2Au Al2asll/ ulas
o i saseall dal il ;
o iy ofld [ siulran
o A 2R aRr1as] Al

64




NOTIFICATION
FINANCE DEPARTMENT .
Sachivalaya, Gandhinagar.
" Dated the 14% September, 2018
. Notification No.50/2018-State Tax

Gujarat  No.(GHN-89))/GST-2018/S.1(4)TH:- In exercise of the powers

Goods conferred . by sub-section (3) of section 1 of the Gujarat

and Goods and Services Tax Act, 2017 (Guj-25 of 2017) and in

'Sr:;(viggts supersession of the Government Not‘iﬁcation Finance

5017 ' Department No.(GHN-82)/GST-2017/S.1(3)/TH dated the 15
September, 2017, Notification No. 33/2017- State Tax,
except as respects things done or omitted to be done before
such suppression, the Government of Gujarat hereby
appoints the 1% day of October, 2018, as the date on which
the provisions of section 51 of the said Act shall come into
force with respect to persons specified under clauses (a), (b)
and (c) of sub-section (1) of section 51 of the said Act and
the persons specified below under clause (d) of sub-section
(1) of section 51 of the said Act, namely:-

(a) An authority or a board or any other body:-
(i) Set up by an Act of Parliament or a state
legisiature:
. or

(i) Established by any Government
‘ With fifty-one percent or more participation by
- way of equity or control, fo carry out any
- function.
(b) ~ Society established by the central Government or
" the State Government or a Local authority under
" the societies Registration Act 1860 (21 of
- . 1860):
(c) * public section under takings.

This notification shall be deemed to have issued on the 13"
day of September, 2018

By order and in the name of the Governor of Gujarat. -
i K.H.Pathak
- joint Secretary to Government
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STANDARDS FOR CEMENT
CONSUMPTION FO_R DIFFERENT
ITEMS OF WORK
Government of Gujaraf
Roads & Building Department,
- Circular No. PRC/10/2017/Cement Consumption/16/C
14, Sardar Bhavan, 2nd Floor,
Sg'ChiValaya, Gandhinagar
Date:- 11/05/2017

Read:- Government of Gujarat, Road & Buﬂdmg Department, Sachivalava, (}andbmaﬁar Circular

No. SOR/1085/7/H(T) dated 08712/1986

The uniform rate of eement consumption for various item was prepared and circulated vide

No. SOR/1085/7/H(1 ) dated 08/12/1986,
' At the 6utse_t, currert p’raétice of estimating cement consumption in concrete item of
various Building, Bridge and Road project is based on above circular. However, it 13 generally

observed that the cement comsumption derived-by actual mix design is lower than the standard

cement consumption. Some of provision of the said circular becorne obsolete due to subsequent

revisions in the relevant IS code and IRC code The maximum cement consu,mptmn as per IS :
456-2000"and [RC : 112-2011 is 450 Kg /m* . Also cement industry and aggregate crushing
industry have involved better quahty of cement and aggregate over the years whxch have far
reacting impact on mix design of the preserit day concrete.

Mix design report of GERI __r_eﬂecnng entire Gujarat region have been considered in
averaging the cement consumption in various grade of design mix concrete. To minimize the
difference between standard cement consumption‘ of cement and actual consumption derived by
mix design by GERI and the ceméntézconswnption as per provision of IS and IRC code falling
cement conswmption is proposed:for eétinﬁation purpose.

Lookmg the above facts, the cement consumption mentioned 1n mrcular vide No.

-SOR/ 1085/7/H(I) dated 08/12/1986 is required to modify as per below

S R




_EXISTING ITEM AMENDMENT .
C- L Quantity
:)Qf‘;z;t:lyt of cement
to be used us?dbeer
- Hem Unit perwunit Ttem Unit -t-milt)
quantity quanftity
of w}grk.m of work
2 3 in Kg.
. Building, Road & Bridge lfems
Providing & casting in ) Providing & casting in
-situ ordinary cement situ ordinary cement | . ,
concrete M75 for PCC Cu.m. 160 concrete M7.5 for PCC Cum. 160
wark work
Providing & casting in. Providing & casting in
st lordma'r-_y cement . 294 sim ordinary cemenf Cum. 220
concrete M100 for PCC concrete M10 for PCC
work ‘ work
Providing & casting in Providing & casting in
situ  ordinary cement | . s Isitn ordinary cement _
concrete M150 for PCC Cp.m, 320 concrete M15 for PCC _cu'm' 2_90
work : | work, ‘
| Providing and’ casting . Providing and casting
situ  control  cement . ‘ .| situ gontrol cement | .
concrete M200 for RCC Cum . 400 concrete M20 for RCC Com. 360
work ' work
Providing and" casting Providing and casting
situ  control. cement | . situ - control cement | .. :
concrete M250 for RCC | Cu.m. 450 conerete M25 for RCC Cum. 380
work : work ‘
Providing and casting Providing and casting
situ  control  cement | . . ' situ  confrol cement | .
conerete M350 for RCC Cuan, 500 conerete M35 for RCC Cum. 425
work ' : work ,
Providing and casting Providing. and .casting
situ  comtrol  cement Cum 593 situ  control cement Com 440
concrete M400 for RCC o concrete M40 for RCC | 7 '
work work
| Providing and casting- Providing and casting
situ. - control  cement : ean .| situ control cement ,
concrete M456 for RCC Com. ‘?40 | concrete M45 for RCC Cam. 450
" work . work
' New Item
' Providing and -casting
sttu  control cement |
) ) } concrete M30 for RCG wm 410
work :




The cement consumption of other than above concrete item and other details mentioned in

; circular vide No. SOR/1085/7/H(1) dated 08/12/1986 will be remain same.

Q===

¥.G.Parmar) .
Officer on Special Duty (S.P)
. ‘ _ R&B Department
, ; ' Gandhinagar
To, -
1} The Personal Secretary, Ofﬁce of the Secretary, Road & Building Depaﬂmem Schwalayd,

Gandhinagar _
2} The Personal Secretary, Office of the Secretary, Narmada, Water Resources, Water Supply
and Kalpsar Deparm;xeni, Sachivalays, Gandlﬁnagar . i
3) The Personal Secretary, Office of the Principal Secretary, Health & Family Welfare :
Department; Sachivalaya, Gandhinagar
" 4) The Personal Secretary, Office of the Additional Chief Secretary, Urban Development and
Urban Housing Depart:henf, Sachivalaya, Gandhinagar )
5) The Personal Secretary, Office of the Principal Secretary, Panchayat, Rural Housing and
Rural Development Department, Sachivalaya, Gandhinagar
6) Accountant General, Rajkot/Ahmedébad
7) All the Chief Engineers, Road & Building Department, Sachivalaya, Gandhinagar
" 8) All the Chief Engineers, Narmada, Water Resources, Water Supply and Kalpsar
Department, Sachivalaya, Gandhmaga:
9) The Managing Dlrector Gujarat State Read Development Corporatlon Nirmagn Bhavan

Gandhinagar P
10) The Chief Engineer & Dlrector Staff Training College, Gandhmaoar
11) The Directro, Gujarat Engineering Research Institute (GERI), Vadodara
12) The Under Se;:retary, Gujarat Vigilance Commission, Vigilanee Bhavan, Gandhinagar
13} All' the Superintending Engineers, Road & Building Department (State, Panchayat,
Natjonal Highway, Capital Project Circle, Electric Circle)
14) All the Executive Engineers; (as above circles)
15) All Technical Officers, Road & Building Department, Sachivalaya, Gandhinagar
" 16) All Technical Branches, Road & Building Department, Sachivalaya, Gandhinagar
A 17) President, Gujarat Contractors Association, Gajjara Hall, Law Garden, Law College Road,
. Ahmedabad
18) Branch Select file-2017.
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6.5. Bituminons Hot Mix Plants

6.5.1.  Plant types ; For the production of a hot bituminous paving mixture, aggregates are
blended, heated and dried and then mixed thoroughly with hot bitumen. The two types of mixing facilities
which are widely used all the world over can broadly be classified as under R

+_. Batch Mixing Plant _ . .
»  Drum Mixing Plant ) :

Any of the above types can also be broadly classified as : stationary, ie, permanently situated and
not required to be dismantled and moved suited or portable, L., capable of being dismantled and moved
by road or rail. 1 !

6.5.1.1.  Batch mixing plant ; In a batch mixing plant, various sizes of hbt aggregates in storage
bins are withdrawn in pre-determined quantities to make one 'batch' before mixing with a predetermined
guantity of bitumen. It comprises the following :

a} Cold Aggregate Storage
b) Conveyor and Cold Elevator
gy Dryer
4) Temperature Measurement Device
e} - Dust Collector (C}}clone and Filters }
f) Hot Elevators )
g} Hot Screening Unit
h) Hot Aggregate Storage Bins
©. 1) Filler Silo
i) Bitamen Supply Arrangerment
k)  Messiring and mixing of a_ggregate'and bitumen
1) Discharge int truck/ hot storage silo

6.5.1.2. Drum mixing plant : In comparison to a batch mixing'plant, the drim mixing plant 18
continuous in operation, Here, the cold: aggregates are proportioned and heated as well as mixed with a

_ predetermined proportion of hot bitumen in the same drum. It comprises the following :

¢

a) Cold Agpregate Storage

b) Proportioning

¢) Conveyer and Cold Elevator

d) Bitumen Supply 'Arrangement

¢) Heating and Mixing of Aggregate and Bitumen
fj Dust Coliector

g) Storage Silo

6.5.2.  Site selection fsee also 8.2.1.1)

1. For the temporary Tocition of a portable plant and especially for the permanent location of 2 stationary plant, careful
selection of site is of utmost importance.

2, A plan, to scale, of the drea available for siting the plant should first be obtained, with ¢ardinal directions shown on
- . . - - . r .
i.. A tough sketch, again to scale, showing the l_o;atlon of the different units should besmade to examine whether a
continuous wninterrupted flow pattern, with availability of a short and easy exit for the end produst, is feasible or not.

3. Itis very important that adequate space is availzble for storage of a sufficient quantity of each size of aggregale (o be
p quate sp g quantiy ot g

o7




used, as well as the bitumen and fitler. The material in adjacent aggregate stockpiles must not intermix. If necessary,
dividing wails shouid be provided: The stockpiles must be positioned for maximum efficiency of leading of the
aggregale hoppers or cold bins. To avoid contamination of the aggregates it is advisable to locate stockpiles on a suitable
hard standing. If trucks bring in aggregates from the crusher/screening plant they must be routed so that they do not
interfere with operations at the mixing plant or with the delivery of mixed materia! from the plant..

4. The access roads to the plant, the direction of thé generally prevailing wind, the slope of the ground,jand the direction
e~ of flow of surface water should i be taken info account in the proper location of the units. This isito minimise dust
or fume nuisance, unsanifary conditions, and reducing traffic circulation to & minimum. Fire risks should also be taken -

into account.

- 5. If possible, the entire plant site should be isolated from external flows of surface water and consideration for the proper
drainage within the site is important in order to prevent contamination of ground water and local surface water resources.

6. For a permanent stationary plant, the focation of the weighbridge, laboratory and offices and workshops, ete. should be
up-wind of the plant to meximise a pollution free environment for the work people.

7. " Proximity to any residential or business arcas which may get adversely affected by locating the plant at a particular ste
should be an important consideration in site sefection.

653.  Components of a batch mixing plant : in a batch mixing plant {flow diagram in Fig. £.8)
the aggregates in different sizes are removed in required amounts from storage bins or stockpiles and passed
through a dryer where these are dried and heated. The hot aggregates then pass over a screcning utit which
separates them into different sized fractions and deposits them in hot storage bins. The aggregaes and
mineral filler are then withdrawn in required amounts, combined with bitumen and mixed thoroughly. The

' various components of a batch mixing plant are briefly outlined in the following sub-paras. )

6.5.3.1. Cold aggregate bins : The cold aggregates bins should be at least four in number, fitted
with discharge gates which can be adjusted and calibrated to control the flow of aggregates of different sizes
in the desired amounts, required by the grading of the mix. In order to have free flow of fines from the bin,
itis advisable o have a vibrator fitted on bin to intermittently shake it. The total capacity of the bins should
generally be atleast three times the dead load capacity of the mixer. It may be pointed out here that since
rineral filler is subject to caking or hardening from moisture, it has to be handled differently than other
aggregates and separate storage is provided (as gh(fwn in Fig. 6.8) where it is protected from moisture.

~ 6.53.2. Conveyor and cold clevator-: The cold bin aggregate feeding system discharges onto 2
comveyor in pre-set quantities to give the required grading and then into the cold elevator which discharges
into the dryer. Belt conveyors below each bin should have variable speed drive motors. There should be
electronic load sensor on the main conveyor for measuring the flow of aggregates.

. 6533, Dryer : The main functions of the dryer are : {a) removal of moisture from the aggregéte,
accomplished by the heat of the dryer which vapourises the moisture and the vapour i3 drawn off by the
draught {b) to heat the aggregates so that they are at the right temperature for mixing with bitumen in the
pug mill. ' '

- Basically, the dryer comprises a revolving cylinder usually from | to 3 m in diameter and from 6 to
12 m in length in which the aggregate is dried and heated by an oil or gas burner. The cjlinder is equipped
with longituding] cups or channels, called " ifting Flights" which lift the aggregate and drop it in veils
through the burner flame and hot gases. The time required for the aggregate to pass through the dryer is
dependent on its speed, inclination of the cylinder, diameter and the arrangement and nimber of "flights".

i 653.4. Temperature measurement device : Accurate information of aggregate temperatures after
heating is essential for quality control since under-heating of aggregate may prevent full coating and
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Fig. 6.8. A Typical Batch Plant

adhesion of binder to the aggregate, and the mixture arrives on-Ste {00 cold for proper compaction. Over-
heated aggregates, on the other hand, may burn the bitumen during doating, which will normally alter its
chemical and physical properties. Guidelines on the manufacturing temperatures of aggregate, bitumen and
- the bituminous mixture for different penetration grades of bitumen are given in Table 8.3, Chapter & of this
Manual. ' P : -
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6.5.3.5. Dust collector : For the prevention of air pellution as well as to reduce loss of fines
upsetting design grading, the modern kot mix plants have a dust coilection system. Dust collectors are
provided adjacent to and in conjunction with the dryer. They corisist mainly of single or muitiple shell
cylinders placed vertically in which ahof air stream drawn from the deyer exhaust by a fan system is injected
tangentially info the collector shell whick sets the air inside the collector into high velocity centrifugal
motion (Fig. 6.9). The whirling motlon %f thie dust-laden air throws the heavier particles fo the bottom. If
the collected dust is not needed or is not suitable for use in the bituminous mix, it can be removed from
the collector as waste. If, however, it is required to be reintroduced, provisions are made.to return the
collected dust back to the aggregate as it emerges from the dryet. A dust collection system may include more
. than one dust collectors, i.c., the system may have a primary cellector and one or more final or secondary
collectors. A modern, hlghly efﬁclent system called ”Baghouse Dust Collector” using fabric filters 1s shown
in Fig. 6.10. :
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Fig. 6.9. Cross-Section of Cyclone Dust Colle-ctor : Fig. 6.10. Baghouse Duct Collector

In regard to the dust nuisance as may be created at the plant site, conformlty fo the local norms 1s
mandatory (see also Append:x 14 'Protectlon as of the Environment'). '

6.5.3.6. Hot elevators : These consist of 2 system -of bucket elevators housed w;ﬂun a covered

chamber The length of run, the design of the buckets and the speed of the elevators should be, such as,

" to prevent loss of heat and loss of fines from the hot aggregates as they are elevated Hot elevators are not
needed in plants where the drum 1s lgcated above the hot bins. -
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6.5.3.7. Hot screening unit : The hot materials carried by the elevators are discharged over a mulf-
deck (usually a 4-deck) vibrating table screen which separates the different aggregate fractions into the
different hot bins. The top deck has an additional fixture to remove all oversize material which is discharged
into a reject chute, provided for the purpose. In rotary screens, the production gets reduced; fherqfo;e, these

may be used-only where lesser output is acceptable.

The area of the screen tables should be adequate to deal with the in-coming aggregate {rom the dryer
unit and also sufficient to feed the mixer unit to design capacity {neither under nor over-filling the hot bins).
Normally, the screen capacity is designed to be slightly in excess of the fuil capacity of the mixer.

6.5.3.8. Hot aggregate bins : Hot bins are the temporary storage for the hot aggregales of different
sizes. They have discharge gates opening at the bottom. : ‘

Each bin has an overflow chute. This prevents over-filting of bins wh'erc 'the' ,col-d feed calib‘ration is
incorrectly set. Without an overflow, the aggregates would back up into the screen discharge chute, and clog
the screen, thus adversely affecting the grading and the screen umit. -

The finer fraction of aggregates tends o build-up in the bin corners, and when released, results in
BE ¥ ;

excessive amount of fines, especially when the bin material has been reduced to a low level. This problem
can be solved by welding filler plates in the bin corners to eliminate the 30° angles.

~ Hot bins must be empticd out at the end of the mixing process and the internal surfaces checked for
_any particles sticking to fhe sides. This requires regular maintenance attention. -

Under ideal running conditions, the bins should be constantly filled to more or less the same extent.
A bin brimming over with material side by side with a bin short of supply is likely to affect the efficiency
of the plant. : : : :

The bins should be checked at regular intervals for defective or worn-out gates and plates. These
defects will tead to-leakage of material, particularly into the weigh hopper and distort the grading.

6.5.3.9, Filler silo : Filler material, where specified for use, is added séparatelyrto the mixer.

Because of their fineness and special packing characteristics they are considered to be one of the most
~ difficult materials to handle. P £ '
In a well organised plant, the filler is stored in a separate silo and fed through 2 worm screw feeder

into a weigh-hopper contiected to a weighing scale with dial indicator or digital output via a load cell. The
feeder should be interlocked with the aggregate and_: bitumen feed devices (Fig. 6.8). '

Both the filler silo and the weigh hopper are fitted with a rqtaﬁng vane at the bottom for smooth flow
of the firie material. : ' :

After weighing, the hopper discharges the matérial into the mixer, generaﬂy after-the bitumen binder
has been admitted into the mixer. - '

6.5.3.10, Bitumen supply arrangement : The bitumen supply z{rrarigement consists of the following:-

(a) Bitumen Storage Tanks : For supply of bitumen thére will generally be bitumen storage tanks, or sometimes a number
. of bitumen boilers, maintained at a proper temperafure. The total capacity of the tanks should be such as to keep an
uninterrupted supply of bitumen for the period between supply renewals and also for an additional contingent period
(of at least one-day) in case there is a delay in arrival of supply. Tndividual tanks are usnally 30 tonnes 1o 50 tonnes”
capacity, and typical total storage for a 50 to 100 tonnes pér hour rated output hot mix plant is 200 tonnes. The storage

- tanks must be calibrated so the amount of material remaining in the tank can be determined at any time.
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The storage tanks must be free of water, fue! oil or any other foreign substance and also of traces or remnants of other
grades of bitumen than the one in use on the job. The tanks and ail pipes and fitfings must be. properly insulated and
 the bitamen in the tank maintained at the proper temperature by heating. There should be thermometers to check the

tcmpera't_ure so that no over-heating or burning takes place.

(b) Bitumen Heating and Circulation : Bitumen has to be heated to render it fluid eﬁough for movement through the
delivery and retumn lines. Heating may be done by the circulation of steam or bot oil through codls in the tank, or it may

be done elecirically. :
“There should be bitamen circulation lines of adequate capacity running through the feeding and storagé system. The.

bitumeri tanks, supply fines, and weight buckets for the batch plant should be properly jacketed for heat insulation.
Return lines discharging (unused binders) back to the storage tanks should be connected to the bitumen tank below the

bitumen level in the tank to prevent oxidation. [

“The bitumen discharge bucket at the pug mil] should be of such a shape and constraiction that it can discharge quickly,
i1 a uniform thin sheet or in 2 number of streams spaced over the whole width of the mixer, to eliminate chances of
non-uniform mixing within the mixing cycle time. .
Preferably, the bitumen should be discharged across the whole width of the mixer box. Alse, it should be discharged
transversely o the rotation of the material within the mixer. '

(c) Bitumen Mefering : For each batch, bitumen may either be pumped into a special bucket of known weight and weighed
on a scale or it may be measured by a meter. When metering device is used, a volume meastrement is made. By way.
of calibrating a meter, the volume of bitumien pumped in befween two readings is weighed.

6.5.3.11. Measuring and mixing of aggregate and bitumen : Ina batch mixing plant, the aggregate
is drawn from hot bins in predetermined amounts and dropped into a pug mill mixer in batches. Then, the
required amount of bitumen is added and mixed with aggregate. After thorough mixing in the pug mill, the
final mix is discharged into a truck or taken to a storage silo. The various sub-components in the preparation

of the final mix, ready for transportation to the site are as under

(i) Aggregate weigh hopper : From the hot bins, the aggregates are released into the weigh hepper starting with the fargest

size and going down to the finest; filler is the last to be added. Depending on the size of the batch and the proportioning

of & material to be blended with material from other bins, the amount of each bin is determined. The weigh hopper is . .

..suspended from scale beams and the amounts of aggregate are cumulatively weighed. It must be ensured that the hot
bins have sufficient material for a complete baich; if not, an adjustment in the cold feed is indicated.

(i) Bitumen éupply Arrangement, as defailed in para 6.5.3.1_0. .

(i} Mixing in Pugmilt Mixer : in all niod"g:m batch mixing plants, the mixing of aggregates, filler and bitumen 1s carried
out in a pugmili mixer. The pugmill mixer coritains a pair of revolving shafts with paddles fixed to them. The paddles
have a common intermeshing area during the mixing process. The paddles consist of paddlc"shanks and paddle tips
which are attached at an angle to the axis of the shaft so that a horizontal movement and tossing action are impdrted
to the mixture constituents as well as 4 vertical mixing action. Pugmill operation is shown in Fig. 6.11.

The pugmitl mixer is mounted directly*beneath the weigh box and bitumen bucket and should be high enough so that
it can discharge the mix directly into the hauling truck. : o

While some amount of dry'mixing takes place during the deposition of materiais in the weigh hopper and also when
. these are deposited in the pugmill, the 'wet mixing starts with the flow of bitumen from the huckef or meter,

It is to be borne in mind that the mixing time should not be any more than what is required to obtain a umiform coating
of bitumen on all aggregate particles, otherwise the bitumen film tends to harden as a result of exposure to air and heat,

The final quality of the mix is directly influenced by*a number of features of the mixer inc]udiﬁg:

. the shape and size of the paddle tips
. the clearance available between the paddle tips and the jacket linear plates

e the speed of the mixing shafts

. the duratior of mixiag




+  temperature of the material and

¢ the level upto which the pugmill chamber is filled with material above or below the "live" zone {see Fig. 6.11).

After the mixing operation has been com.pleted,-ths final mixture is discharged from the bottom of the pugmill HITXEr
directly to the hauling fuck below or taken o a hot storage silo for temporarily storing thelmix, before haulage.

Live Zone

Pugtill "Live Zone"

S

" Fig 6.11. Pugmill Operation

6.5.4.  Componeints of a drum mixing plant

6.5.4.1. General : When compared fo the Batch Mixing Plant described in para 6.5.3, the Drum
Mixing Plant is without the hot aggregate screens, hot bins and pugmill mixer. It only consists of a cold
aggregate feed system,, 2 rotating drum mixer with modified flights, a bitumen supply system, a dust
Eollector system and a surge silo (Fig. 6.12). - o

65.4.2.  Drum mixer : The drum mixer not only drics the aggregate but also blends the aggregatc
and bitumen into the designed mix. The heating unit or flame is at the upper end of the drum and the cold
 agpregate enters the drum at the flame end. Thus, the aggregate and the hot air flow in the same (parallel)

direction unlike the batch mixing plant dryer where the aggregate and hot air flow in opposite directions.
The drum mix system essentially depends ont a calibrated cold feed flow to maintain the job mix grading, -
The gate opening and feeder setting for each bin conirol the cold feed from that bin. The belt feeders are

driven by a variable speed electric motor. The materials are then fed onto a mam conveyor belt, generally
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Fig. 6.12. A Typical Drum Mix Plant

with electronic load Sensors. There are sensors:fo determine’ the moisture content of aggrégates so that,
wherever niécessary, adjustments can’ be mac_ie' in the proportioning of material. There is a dust collector
- which can feed back.the collected material whenever required and there ate means for sampling various
components of materials while the plant is in operation, There are automatic burner controls and sensors to
measure the temperature of the final hot mixture at the point of discharge.

T

. 6543, _Design impm_ve_mehts in drum mixer ; There have been avnumber of medifications in the
conventional design ottliried in para 6:5.4.2, These are as under : P R :

(i} In this modified design, Fig. 6.12 (ﬁ), the aggregate and hot air flow in dpposite directions, the bumer being located
in the drum at the end opposite to the entry of the aggregate. The bitumen and recytled asphalt material (RAP) are
introduced at a point behind the burner flame where the materials are not expased: to high heat and exhaust gases.
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Fig. 6.12(a). An Improv"ed De§ign of Drum Mixer: Counter Flow Type

(i) Inthe double drum p?ant,- there are two different drums; the first drum is for drying and heating of aggregate and second
drum is used for mixing of bitumen with the heated apgregate. :

(iii) In the double barrel drom mix plants, there are two coaxial drums. The aggregate is dried and heated in the inner drum -

“and thereafter material comes out to the outer surface of the inner drum which has paddles and acts as pug mill for

mixing of the bitumen and hot aggregate, thus mixing them in outer dram. The entire process of such drum mix planis
gives & very homogeneous mix. Such plants are very popular in U.S.A, '

.6.5.4.4. Storage of hot mix : Ina continuous plant; like, the drum mixing plant, provision of surge
or storage bins is an absolute necessity. Through a conveying system, like, belt conveyor.or bucket elevators
a-surge bin is connected to the plant for purposes.of holding the hot mix for relatively short ‘duration of a
few hours. A suzge bin need not be insulated because of a relatively short storage period. Howeyer, a storage
bini where the hot mix is to be stored for longer. durations, needs to be insulated. Both surge and storage:
bins are cylindrical in shape with a conical bottor. : |

655.  Selection of the appropriaté,type'bf plant : Over the years, there have been several
+ “improvements brought abouf in the design of drum-mix plants. The relative advantages and disadvantages
of a drum-mix plant in comparison to a batch mixing plant are as under : . o

} v With conlinuoad operation in 4 druim mix plant, th variatinns in the mix composition and température associated with
 frequent "starts" and “stops" of the batch mixing plant are minimised. .

- TFrom the environmental angle, the extra air pbllﬁtants emitted, each time the 'lilaht "gearts” are minimised in case of
drum mix plant, in comparison to a batch miking plant which has more fiequent "starts" and “stops”.

3 ¢ The productivity of the hot mix is signiﬁcantl.y,increased by the continuous running of a drum mix plant:di-:rin g-normal
) wprking hours and not just when trucks are available for loading as in a batch mixing facility.

P A drurn mix plant can begin producing the hot mix eatlier in the morsing before roadway condi:tidﬁs permit the placing
of the hot mix. - N - i ‘ '
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The control of grading of aggregates in the mix in a batch mixing plant is superior to the control in a drum mixing pla,
which depends for the correct proportioning, only on the cold feed system.

Thoroughness of mixing at controlled temperatures in-a pugmill mixer of a batch mixing plant is of a higher order than
in a conventional dram-mix-plant, where the heating and mixing take place in the same drum there being no separate
dryer. However, in some improved designs of a drum-mix phant, a coater unit has been infroduced.

+  The drum-mix plant is quite suitable?where Tecovered aspha]t pavement material is to be recycled into the hot mix.

X 6.6 Material Transportation Trucks | -

6.6.1.  Type of vehicle : Paving mixtures are hauled in trucks. While too small a vehicle may be
uneconomical, a vehicle too big iri proportion to the volume of the charge carried may lead to quick cooling
* and segregation by cone formation.

© The box of the tmck should preferably have rounded edges and the vehicle should be equlpppd with
a hydraulic hoist for elevation of the tipping body enabling antomatic gravity dlscharge The box and the
bed should be tlghtly sealed and leak proof.

Before recewmg the material charge from the plant, the bed and the sides should be clean and free
from lumps of cold material or seepage of bitumen from previous trips, petroleum oils, solvents, dirf or any .
other deleterious material. A thin coat of diesel is used to coat the box, to prevent the bituminous material

sticking to the truck.

662 Cover : There should be an adequate cover of sufficient size and proper insulating quality
to protect the entire load from dirt, foreign material and heat ioss The cover is generally a tarpaulin, or
suitable shee’t of heavy canvas.

¥ 6.7 Asphalt Paver Fihisher

671  Punctios of paver The basic function of a paver is to spread the bituminous mix on the
existing surface in a uniforrh layer; at pre-determined widih to the desired thickness or level and to required
smoothness, all ready for findl cornpaction.” Eventhough the modern pavers are gefting to be more and more
+ . sophisticated, the basic function remams the same.

The functioning of a paver is schcmatlcally shown in Fig, 6.13. The bltummous mix from a tipper :
" Jorry is discharged into the receiving hopper in the front portion of the paver. The mix is carried along the
conveyor, through flow control gates, to the augers which distribute the material in front of the screed, fo .
“the full width of the screed. Cutting down or extending the nommal width of ‘the screed unit can be
2ccomphshed by installing 'cut-off-shoes' or 'extensions' as the case may be, to the screed unit. The height
of the bituminous mix in front of the screed needs to be maintained at a constant level. The settings of
various parts in the system of flow of bituminous mixture are governed by the thickness of the mat, the
width of paving and travel speed of the paver. As the paver moves forward its tractor pulls the screed into
the deposited bituminous mix and the screed seeks the level where the path of its bottom surface is paraliel

to the direction- of the pull. :

It s important to ensure in the case of hot-mix hot-laid bituminous mixes that the laying temperature ‘
is not lower than the minimum anmg ie nperatures given in Table 8.3 for different penetratlon grades of

biiumen used.

Modern paving machines are capable of laying bituminous mixes from 2 m to 12 m in .width, 20 mm
to 200 mm in thickness with a working speed of 3 m to 30 m per minute.
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