APPENDIX - A

" Binder has to be owﬁership proof of (1) 1 No. of
Vahd Bituminous Drum mix plant (Hot mix) in
Gandhmagar District (2) 1 No. of Vibratory Road roller 8
tonne to 10 tonne capacity (3) 1 No. of Tractor with
Pawada/ Troliey (4) I No. of back hoe (J.C.B.) (Hydraulic

Excavator)

Necessary certified proof should be attached here

with. Rental /Lease agreement will not be considered.

* (Only Ownership allowed)

Executive Engiheeﬁ,
Capital Project Division No.3,
Gandhinagar. - -
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s WM~ 3054 R & B Cleaning, Repair and Strengthening of

various road and supply of machinery, labour and material to

maintain the various road Kalol Section under Gandhinagar District

Sub Division, District Gandhinagar
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Name of work: - 3054 R & B Cleaning, Repair and Strengthening

of various road and supply of machinery, labour and material to maintain
the various road Kalol Section under Gandhinagar District Sub Divisiqni

District Gandhinagar

WORK PROGRAMME

TIME PORTION WORK PORTION
1. ‘% portion of time Ya portion of work
2. Y2 portion of time _ ¥ portion of work
3. % portion of time ) % portion of work
4. Full portion of time Full portion of work
Dated Signature Executive Engineer ,
of the Contractor ' Capital Project Division No.3,

Candhinagar:
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Special Condition For Bituminous Work With Use of
Continuous Batch Mix Plant And Paver Finisher
1. The Batch/Drum mix plant and accessories to be used for the W(;ﬂ(
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 :

2. 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 2™

October.

3. Quantity of bituminous aggregaee mix to be laid shall be restricted
to 250 tonnes per day of 30/40 capacity plant and may be more
less depending up on the rates capauty of the plant. However if the
'qtéantity exceeds 240 M.T. per' day minimum 3 Rollers shall be

provided by the contractor.

4. The contractor shall invariable get the job mix formula for the -mix

approved by the Engineer in charge before starting the work. . -

5. Use of vibratory roller to be compulsory
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For the work like earth work, water bound macadam and
bifuiminous items the compactiéns -shall be done with vibratory
rollér only. The vibratory roller s:hall be of standard make ar.}di
suitable to imart desired degree (5f compaction. The compaction
with the help of static roller shall-not be permitted and no claim
what so ever shall be entertainec on this account. Wherever use of
the Road Rolier is mentioned in specification/clause etc. in this

documents shall be treated as use of vibratory roller.
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
embankment/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.

B

Dated Signatufe : oL 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 '

' Technical Requirement of Continuous Batch/ Drum Mix Plant

Composition of ptlant, the continuous Batch/ drum Mix

plant shall confirm generally to IS specification No. IS 3066/1955 as

amended from time and shall be equipped with the following

arrangement.

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.

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 for ascertaining the temperature of

the heated aggregate.

Screening unit Gradation control: The dried aggregate shall
be screened in to not fess than three sizes. The plént shall
include means for accu:rately proportioning each bim size of:
aggregate either by weight volumetric measurement. When
the gradation control is by Volume the unit shall ir;c!ude a
feeder mounded under the compartment binds. Each bin shalil
have an accurately controlled. Individual gate to form and .
orifice for proportioning the material drawn from each
respective bin compartment. The orifice shall have positive
mechanical adjustment.and provided with a lock. -Infdi_cators
shall be provided on each gate to show the op%ning in

centimeters.
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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 box shall be equipped with _;a:dust

hood to prevent loose of fines.

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 biidmen

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

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 storagé 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.

Synchronization : For synchronization of aggregate bitumen
and fiiler feeds satisfactory means shall be provided toéafford
positive inter locking control between the 'flow of aggregate
from the hins of comparftme'nt flow bitumen from the tank

and flow of mineral filler. -

Dated Signature _ Executive Engineer
of the Contractor Capital Project Division No.3,

Gandhinagar
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A)

b

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 bé furnished by contractor-! to the
Engineer well in ‘advance of commencement of work
and approval 61‘ 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 manper acceptable to the Engineer.

No equipment at personal will be removed from site

without permission of the Engineer.

Work programme and methodology of construction.

The contractor shall furnish his programme of construction

for execution of the work within the stipulated- time

schedule together with methodology of construction of

each type of work and obtain the approval of the Engineer

prior to actual commencement of work.
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4).

5)

6)

7)

8)

Revised programme of work in case of Slippage.

Action in case of d_isproportionate progress in case of
extremely poor prog;re_ss of the work or any item at any
stage of work which in the opinion of the Engineer can not
be made good by the €ontractor considering his available
resources, the Engineering will get it accelerated to. make
up the lost time throggh any other agency and recover the
additional cost incurred if any in getting the work done
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 arrangem;ent for traffic construction will 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: " | "-

"-rhe norms of achieving quality of work will be on the

contractor who will take actions as stipulated in.section-

900 of Ministry’s specifications for Road and Bridge works

(5th Revision).
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9) MINISTERY’S SPECIFICATION FOR THE ROADS AND
- BRIDGE WORK (5th REVISION)

. The Ministry’s speciléic:aztions for Road and Bridge work.(5th
i Revision) shall from a:part of the contract documents and
the contractor will be largely bound by the variation
stipulation made there in unless and otherwise specifically
relaxed or waved wholly or partly through a specialfdause

in the contract documents.

10) DOCUMENTATION:

The contractor will prepare drawing(s) of the work as
constructed and will supply original with three copies to
the Engineer who will \}erify 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.

H); 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 eligibleto
bid for this work. The‘tender copies shall be issued to only

those contractor who is possessing drum mix plant -

12) The work shall be executed with the equipment as per

s most specification (5th revision) 2013 were in details -of
the types of equipment are given for various specification.

: Only those bidders - who supply necessary proof /
documents for possession of the required type _of
equipment in their bids shall be considered as respébnsive
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 kegping
half portion of carriageway open for traffic to’ ;void

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 REF!NERY TO
SITE OF WORK INCLUDING STACKING THE SAME AS & WHERE

DIRECTED.

1.0

2.0

3.0

4.0

= EH

Bitumen shall not be issued by the Department. The same
shall be procured from Kovyali Refinery at Baroaa by
contractor at his own cost. It shall have to be carted b\} the
contractor to the site 61‘ work it his own cost. Any loss or
damage in the quantity of asphalt during transit, Stacking

or utilization will be responsibility of contractor.

Bitumen shall be utilized only after inspection of Executive

Engineer or his authorised Engineer-in-charge.

The tanker of bulk asphalt should be unioaded 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-shatl also
be done in the preseghcé of Engineer-in-charge. The net

weight shall be taken in account.

The contractor has to give the day-to-day purchase date
and gate pass received from refinery. The Depaftment
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
caontractor’s responsible representative shall also sign day

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

] ~ Cost of bitumen (Koyali Ré;ﬁnery) including Excise, Sales Tax
and” QOctroi. N ol

2. Transporting to site.

3. All the cost of labours and materials for sorting, stacking and
. brotecting. |

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 : Executive Engineer
of the Contractor . Capital Project Division No.3,
Gandhinagar
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Special Conditions of Contract

(1) Maintenance of Roads During guaranteeipériod of three years.

(2)

(i)

(if)

(iii)

Contractor shall have to give three years free maintenance
guarantee period from the certiﬂed-date of takihg over.
During this period contractor shall have to repair the
damaged portion of the any portion of road and B.T. Surface
of road including pot ho!es,'depreséions, cuts or worm out
portion at his risk and cost as per directions of Engineers.
Five percent of éach running bill shall be with held 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 positio;_ﬁ.
TABLE 1: TYPE OF DEFECTS & LEVEL OF SERVICE

2% of;the amount eligible for the péyment of bituminous
items shall be with held till the miscellaneous items
earthwork in embankment/cutting for side shoulders, side
gutters, kilometer,/ indicator / guard stones, sign board etc.
are completed in all respect by the contractor. After
completion of the miscelianeous items, the‘above said 2%

with;hzeld amount shall be released.
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(3) Third party testing
Empléyer shall authorize third part\; agency/ Laboratory for

quality testing of sample and materials.

(4) Technjcal Audit & Quantity Assurance
The Employer shall select a consulting to under take and
independently even days the technical audit & quality
assurance job for 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.
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NEW CONDITIONS

All the Proviséons 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).¢ '

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 shall be applicable to the
contractor and the contractor shall be responsible for the implementation
of all the provision of said Act. _

1% (One Peréent) of estimated amount put to tender as per
deducting the cost of materials as per schedule s'hall be recovered from
the contractors towards testing charges of the materials (Vide Govt. of
Gujarat ver. Resolution No. TNC/1085/(4)/dated 10-5-1985 &
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 produce no due
certificate from the concerned department before refund of security
deposit. - A

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

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

Dated Signature = ° Executive Engineer,
of the contractor. | - Capital Project Division No.3,
Gandhinagar.
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Annexure-b

FORM OF BANK GUARANTEE (UNCONDITIONAL)
FOR SECURITY FOR PERFORMANCE (INITIAL

"AND ADDITIONAL SECURITY DEPOSIT)

To, (Name of Employer) ____.___ e
(Address of Employer) ________ .

Whereas as (Name and Address of Contractor) __ e
hereinafter called

"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 THEREFORE we hereby affirm that we are the Guarantee and

responsible to you on behalf of Contractor, upfo -a total of (Amount of

Guarantee) ______= _

(in words) P

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

undertake to pay, upon your first written demand and without oval or

6l




argument, any sum of sums within the limits of (Amount of guarantee)

___ as afore said without your needing to

Prove of to show grounds or reasons for yourgdemand 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 to 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:

0 Bidders are NOT required to complete formé =

O An amounf m Ato‘ be inserted by the Guarantor. Representing {he
percentage of th'_e. Contract Price specified Eh the Contract and
denominated either in the Currency (iea) of th‘e- Contract of in a freely

convertible/acceptable to the Employer.

Dated Signature Executive Engineer,
of the contractor. - £ Capital Project Division No.3,
Gandhinagar.
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NOTIFICATION .
FINANCE DEPARTMENT
} Sachivalaya, Gandhinagar..
Dated the 14" September, 2018
Notification No.50/2018-5tate 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

i.i:”ﬁi: supersession of the Government Notification, Finance

2017 ’  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, 201 8, 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
legislature:
or

(iiy Established by any Government.

With fifty-one percent or nf_ore participation by
way of equity or control, to. 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): o

(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.
KiH.Pathak

Joint Secretary to Government
: 63
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Fig. 10.10 Temporary Diversion for Reconstruction of CD Works
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. STANDARDS FOR CEMENT
CONSUMPTION FOR DIFFERENT :
*ITEMS OF WORK :

Government of Gﬁjarat
Roads & Building Department,
. Circular No. PRC/10/2017/Cement Consumption/16/C
14, Sardar Bhavan, 2nd Floor,
Sechivalaya, Gandhinagar
© Date: 11/05/2017

Read:- Government of Gujarat, Read & Buﬁdmc Department, Sachivalaya, Gandh;naozu Circula

No. SOR/1085/7/H(1) dated 08/12/1986

CIRCULAR

The uniform rate of cement consumption for various item was prepared and circulated vide -
No. SOR/1085/7/H(1) dated.08/12/1986.

At the éutsat, currerit praétice of estimating cement consumption in concrete item of
varjous Building, Bridge and Road project is based on above circular. However, it 1s generally
observed that the cement consumption derived-by actual mix design is lower than the standard
cerment consumption. Some of provision of the said c:rcular become obsolete due to subsequent

revisions in the relevant IS code and IRC code The maxnnum cement consumption as per IS -

456-2000"ang IRC : 112-2011 is 450 Kg m? . Als¢t cément industry and aggregate crushmﬂ ] _

industry have mvolved better quality of cement and aggregate over the years which have far
reacting impact on mix design of the present day concrete.

Mix design report of GERI reflecting entire ‘Gujarat region have been considered in
averaging the cement consumptlon in various grade of design mix concrete. To minimize the
difference between standard cement consumption of cement and actual consumption derived b}
mix design by GERI and the cement consumption as per provision of IS and IRC code falling
cement consumpnon 1s proposed for estlmatlon purpose. ‘

Lookmg thé above facts, the cement consumption mentioned in urcular vide Nox

SOR/? 085/7!'H(1) dated 08/12/1986 is required to modify as per below




_ BXISTING ITEM AMENDMENT
. . uantity
Quantity (3 cemeg;:
, of cement
s to be
ot to be used ; used per
- Item Unit | perunit : Item Uit unit
quantity i quantity
of work.in HHER
: of work
Ke - in Kg.
L Building, Road & Bridge Items
‘Providing & casting in ) Providing & casting in
situ ordinary  cement sitn ordinary cement | . .
concrete M’J"Sy for PCC Cum. 160 concrete M7.5 for PCC Cum, 160
work : : work
Providing & casting in. Providing & casting in
sitt ordinary cement | . o situ " ofdinary cement ! .. .
concrete MIG0 for PCC | VB | 220 | (ol 0 M10 for pCC | SO | 220
work work
Providing & casting in | Providing & casting in
situ  ordinary ecement | s Isiin ordinary cement _
concrete MIS% for PCC Com. 320 cbncrctb_'Mlg for PCC Cu.m. 290
work work, .
Providing and casting Providing and casting
situ  control-  cement . . sty cenirol cement
concrete M200 for RCC Cum 400 concrete M20 for RCC Com. 360
work ' : work
Providing and casting Providing and casting
situi  control.  cement Cum 450 situ - eontrol cement Cum 380
concrete M230 for RCC] 7 ‘concrete M25 for RCC | 7
work ' | work
i Providing and. casting Providing and casting
situ  confrol ~ cement . ' sity  control  cement
conerete M350 for RCC Cumn. 200 conerete M35 for RCC Com. 423
work i work
Providing and, casting Providing and casting
sitt  confrol cement . sitt ‘control  cement |
concrete M489 for RCC Cun, »23 concrete M40 for RCC Com. 440
work work
Providing, and -casting Providing and casting
{situ. - control | cement Cam 540 | Siu Teontrol cement { . 450
concrete M450 for RCC | 7 - : 1 concrete M45 for RCC -
“work work
New Item
Providing -and casting
situ  control cement | |
) ) ) concrete M30-for RCC Cum. 0
work <

3
i




7 To,

1

3)

»

5)

6)
7)

9

9}

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

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

.G.Parmar)
Officer on Special Duty (S.P)
R&B Department
Gandhinagar

The Personal Secretary, Office of the Secretary, Road & Building Department, Schtvalaya

Gandhinagar .
The Personal Secretary, Office of the Secretary, Narmada, Water Resources, Water Supply

_and Kalpsar Department, Sachivalaya, Gandhinagar

The Personal Secretary, Office of the Principal Secretary, Health & Family Welfare
Department; Sachivalaya, Gandhinagar |

The Personal Secretary, Office of the Additional Chief Secretary, Urban Development and
Urban Housmg Department, Sachivalaya, Gandhinagar

The Personal Secretary, Office of the Principal Secretary, Panchayat, Rural Housing and

Rural Development Department, Sachivalaya, Gandhinagar

-Accountant General, Rajkot/Ahmedabad

All the Chief Engineers, Road & Building Department, Sachivalaya, Gandhinagar

All the Chief Engineers, Narmada, Water Resources Water Supply and Kalpsar
Depariment, Sachivalaya, Gandhinagar

The Managing Director, Gujarat State Road Development Corporation, Nirman Bhavan,

Gandhinagar

10) The Chief Engineer & Director, Staff Training College, Gandhinagar

11) The Directro,ﬁujarat Engineering Research Institute (GERI), Vadodara

12} The Under Seéreta.ry, Gujarat Vigilance Commissign, Vigilanee Bhavan, Gandhinagar
I3)All the Superintending Engineers, Road & Building Department (State, Panchavat,

Natxonal Highway, Capital Project Circle, Flectric Circle).

14) All the Execunve Engineers, (as above circles)

15} Al TecI;,n;g:a] Officers, Road & Building Department, Sachivalaya, Candhinugar

* 16) All Technical Branches, Road & Building Department, Sachivalaya, Gandhinagar

. 17) President, Gujarat Contractors Association, Gajjara Hall Law Garden, Law Coliege Road,

Ahmedabad

18) Branch Select file-2017
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6.5. Bituminous Hot Mix Plants

6.5.1.  Dlant types : For the production of a hot bituminous paving mixiure, aggregates are .
blended, heated and dried and then mixed thoroughly with hot bitumen. The two types of mixing facilifies
which are widely used ali the world over can broadly be classified as under : '

« _ Batch Mixing Plant ot
+  Drum Mixing Plani '

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

by road or rail. . _ :

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

a} Cold Apgregate Storage
b) Conveyor and Cold Elevator
¢} Dryer
d) Temperature Measuremnent Device
¢} Dust Collector (Cjclone and Filters )
f}  Hot Elevators
g) Hot Screening Unit
h) Hot Aggregate Storage Bins
-1} Filler Silo
i} Bitamen Supply Arrangemeni
k) ~Measiring and mixing of aggregate and bitumen
[} Discharge into truck/ hot storage silo

6.5.1.2. Drum mixing plant : In comparison to a batch mixing plant, the drim mixing plaﬁt is
continuous in operation, Here, the cold agpregates are proportioned and heated as well as mixed with &
predetermined proportion of hot bitumen in the same drum. It cémprises the following : -

a) Cold Aggregaté Storage

b) Proporticning -

¢) Conveyor and Cold Elevator

d) Bitumen Supply .Arrangcmeni

) Heating and Mixing of Aggregate and Bitumen
)  Dust Collector -

g) Storage Silo

6.5.2.  Site selection {see also 8.2.1.1)

1. For the ternporary facation of a portable plant and especially for the permanent location of a stationary plant, careful
selection of site is of utmost importance.
T - T

2. A plan, fo scale, of the dfea avaiteble for siting the plant should first be obtained, with cardinal directions shown on
it. A rongh sketch, again to scale, showing the location of the different units shouid be made to examing wheather a
continuous uninternupted flow pattem, with availability of a short and easy exit for the end produst, is feasible or not.

3. . 1tis very imp_orx;ant that adequate space is available for storage of a sufficient quantity of exch size of aggregate to be -

97




used, as weli as the bitumen and filler. The material in adjacent aggregate stockpifes must ot intermix. If necessary,
dividing walls should be provided. The stockpiles must be positioned for maximum: efficiency of loading of the
aggregate hoppers or cold bins. To avoid contamination of the aggregates it is advisable to locate stockpiles on 2 stitable
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 material from the plant. :

4. The access roads to the plant, the direction of the generally prcvaiiinig wind, the slope of the ground, and the direction
-~ of flow of surface water should all be taken into account in the profer location of the units. This is to minimise dust :
or fume nuisance, unsanitary conditions, and reducing traffic circulation to a minimum. Fire risks should also be taken ~

into account.

- 5. Tf possible, the entire plant site should be isolated from external flows of surface water and consideration for the proper
drainage withinghe site is important in order fo prevent contamination of ground water and local surface wafer resoueces.

6. Fora permanent stationary plant, the location of the weighbridge, laboratory and offices and workshops, ete. shonld be
up-wind of the plant to maximise a polhution 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 site
should be an important consideration in site selection.

6.53.  Components of a batch mixing plant : In a batch mixing plant (flow diagram in Tig. 6.8)
the aggregates in different sizes are removed in required amounts from storage bins or stockpiles and passed
through a dryer where thesc are dried and heated. The hot aggregates then pass over a screening unit which
separates them into different sized fractions and deposits them in hot storage bins. The aggregates and
mineral filler are then withdrawn in required amounts, combined with bitumen and mixed thoroughly. The
various components of a baich mixing plant are briefly outlined in the foflowing sub-paras. i

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,
s advisable to have a vibrator fitted on bin to intermittently shake it. The total capacity of the bins should
generally be atleast three times the dead toad capacity of the mixer. It may be pointed out here that since
mineral filler is subject to caking or hardening from moisture, it has to be handled differently than other
aggregates and scparafe Storage s provided (as shown in Fig. 6.8) where it is protected from moisture.

6.5.3.2, Conveyor and cold elevator : The cold bin aggregate feeding system discharges onto a
conveyor in pre-set quantities to give the required grading and'thén into the cold clevator which discharges -
into the dryer, Belt conveyors below each bin should have variable speed drive motors. There should be
electronic Joad sensor on the main conveyor for measusing the flow of aggregates.

6.5.3.3. Dryer : The main functions of the dryer are : () removal of moisture from the aggregate, )
accomplished by the heat of the dryer which vapourises the moisture and the vapour is drawn off by the _
draught (b) to heat the aggregafes so that they are at the right temperature for mixing with bitumen n the -
pug miil. ' ' . '
~ Basically, the dryer comprises a revolving cylinder usually from 1 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 cylinder 1s equipped”
with tongitudinal cups or channels, called "Lifting 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 1s
 dependent on its speed, inclination of the cylinder, diameter and;the arrangement and number of "flights®.-

6.5.3.4. 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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(a) Cutback View

DRTRG ATG

{b) Schematic Diagram

{TOLETAES
i i)

Fig. 6.8. A Typical Batch Plant

i

adhesion of binder to the aggregate, and the mixture arrives on-site too cold for proper compaction. Over-
heated aggregates, on the gther hand, nay burn the bitumen during coating, 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 8 of this

Mamual.

99




6.5.3.5. Dust collector : For the prevention of air pollution as well as fo reduce loss of fines
upsetting design grading, the modem hot mix plants have a dust cotlection system. Dust collectors are-
provided adjacent to and in conjunction with the dryer. Théy corisist mainly of single or muitiple shéll
cylinders placed: vertically in which a hot air stréam drawn from the dryer exhaust by a fan system is injected:
tangentially into the collector shell whick sets the air inside the collector into high velocity centrifugal.
motjon (Fig. 6.9). The whirling motion-of the dust-laden air throws the heavier particles to the bottom. If°
the collected dust is not necded or is not suitable for use in the biturninous 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 dryer. A dust collection system may include more
than one dust collectors, 1.e., the system may have a primary collector and one or more final or secondary ,
collectors. A modern, hlghly efficient system called "Baghouse Dust Collector” usmg fabric filters 1s Sh{)WIl

in Fig. 6.10.
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Fig. 6.9. Cross-Section of Cyclone Dust Coltector -

Fig. 6.10. Baghouse Duct Collector

In regard to the dust nuisance as may be created at the plant site, conformity to the local norms 13
mandatory (see also Appendix 14 'Protecnon as of the Environment’).

6.5.3.6. Hot eievators ‘These consist of a system of bucket elevators housed Wlthlﬂ 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 foss of fines from the hot aggregates as they are elevated. Hot elevators are not
needed in plants. where the drum is Jocated above the hot bins. - :

}§j—~- Frame Bag Support * .




6.5.3.7. Hot screening unit : The hot materials carried by the elevators are discharged over a mult-
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 {o remove all oversize material which is discharged
into a reject chute, provided for the purpose. In rotary screens, the production gets reduced; therefore, these
may be used only where lesser output is acceptable. ' o

The area of the screen tables should be adequate to deal with the ~in§coming aggregate from 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 fuli capacity of the mixer.

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

Each bin has an overflow chute. This prevents over-filling of bins where the cold feed calibration 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 unit,

The fimer fraction of aggregates tends to build-up i the bin comers, and when released, results in

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 90° angles.

~ Hot bins must be emptied ouf at fhe end of the mixing process and the infernal surfaces checked for
“any particles sticking to the 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 womn-out gates and plates, These
defects will lead 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 separately to the mixer.

Because of their fineness and special packing characteristics theyi afé considered to be one of the most
 difficult materials to handle. . P o
In a well organised p:lant, the filler is stored in a-separate silo and fed through a worm screw feeder

into a weigh-hopper conrected to a weighing scale with dial indicator or digital output via a load ceil. 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 rotating vane at the bottom for smooth flow
of the fine materizl. ' '

After weighing, the Hopper discharges the material into the mixer, generally after-the bitumen binder
has been adiitted into the mixer. -

6.5.3.10. Bitumen supply :;rrangement : The bitumen supply arrarigement c_onsisté of the following:-

{a) Bitumen Storage Tanks : For suppl¥ of bitumen there will generally be bitumen storage tanks, or sometirmes a number
of bitomen boilers, maintained at a proper temperature. The total capacity of the tanks should be such as to keep an
uninterrapted 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 @ delay in arrival of supply. Individual tanks are usually 30 tonnes to 50 tonnes
capacity, and typicalsotal storage for a 50 to 100 tonnes per hour rated output hot mix plant is 200 tonnes. The storage
canks must be calibrated so the amount of material remaining in the tank can be determined at any time.
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(b}

{c}

The storage tanks must be free of water, fuel 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 ali pipes and fittings must be properly insulated and
the bitumen in the tank maintained at the proper temperature by heating. There should be thermometers to check the

temperature so that no over-heating or buming takes place.

Bitumen Heating and Circulation : Bitumen has to be heated to re.ndq:f if fluid eﬁough for movement through the
delivery and retum lines. Heating may be done by the circulation of steam or hot oil through coils in the tank, or it may
be done electrically. : H

“There. shoutd be bifiymen circulation lines of adequate capacity running through the feeding and storagé system. The..

bitumen tanks, supply lines, 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 connecied to the bitumen tank below the

bitumen leve] in the ank to prevent oxidation.

“The bitumen discharge bucket at the pug mill should be of such a shape and construction thaf it can discharge quickly,

inn a uniform thin sheet or in a 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. Also, it should be discharged

transversely to the rotation of the material within the mixer.

Bitumen Metering ; For each batch, bitumen may either be pumped info a special buicket of known weight and weighed
on a scale or it may be measured by a meter. When metering device is used, a valume measurement is made, By way.
of calibrating a meter, the volume of bitumen pumped in between two readings is weighed.

6.5.3.11. Measuring and mixing of aggregate and bitumen : In 2 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

0

Aggregate welgh hopper : From the hot bins, the aggregates arc released into the weigh hopper 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 proporticning
of 2 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

(i)

bins have sufficient material for 2 complete batch; if not, an adjustment in the cold feed is indicated.

Bitumen Supply;Ar:rangement, as detailed in para 6.5.3.10.

(ii'i) Mixing in Pu‘gmill Mixer : In all modern batch mixing plants, the mixing of aggregat&.s,‘ filler and bitumen is carried

out in a pugmill mixer, The pugmill mixer contains 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 paddie shanks and paddle tips
which are aftached 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 2 vertical mixing action. Pugmill operation is shown in Fig. 6.11.

The pugmill mixer is mounted drsctly besieath the weigh box and bitumen bucket and should be high enough so that
it can discharge the mix directly into the hauling truck. : ' S

While some amount of dry'mixing takes place during the deposition of materials in the weigh hopper and also when

. these are deposited in the pugmiil, the wet mixing starts with the flow of bitumen from the bucket or meter.

It is to be borne in mind that the mixing time should not be any more thas what is required to obtain a uniform 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 includiﬁg:

’ the shape.and size of the paddle tips .

. the clearance avaifable between the paddle tips and the jacket lifiear plates
. the speed of the mixing shafts
. the duration of mixing




e .

«  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 completed, the final mixture is discharged from the bottom of the pugmitl mixer
directly to the hauling truck below or taken to 2 hot storage silo for tempararily storing the mix, before haulage.

Overfilled Pagmiil . -

..........

Live Zone

: Pugmil! "Live Zone"

- Fig. 6.11. Pugmill Gperation

' 6.5.4.  Components of a drum mixing plant

6.54.1. Genéral :-When compared to the Batch Mixing Plant described in para 6.5.3, the Drum
Mixing Plant is without the hot aggregate screens, hot bins and pugmiil mixer. It only consists of a cold
aggregate feed system,, a rotating drum mixer with modified flights; a bitumen supply system, a dust
collector system and a surge silo (Fig. 6.12). ' : B '

6.54.2.  Drum miger : The drum mixer not only dries the aggregate but also blends the aggregate
and bitumen into the designed mix. The heating unit or flame is at the upper end of the drum and the cold
aggregate 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 on a calibrated cold feed flow to maintain the job mix grading. -

The gate opening and feeder setting for each bin control the cold feed from that bin. The belt feeders are
driven.by a variable speed: eleciric motor. T he materials are then fed onto & main conveyor belt, generally

-
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Fig. 6.12. A Typical Drum Mix Plant

with electronic load sensors. There are sensors-to determine the moisture content of aggregates so that,
wherever necessary, adjustments can‘be mac_ié in the proportioning of material. There is; a dust collector
- which can foed back.the collected material whenever required and there are means for sampling various
components of materials while the plant is in operation. There are automatic burner controls and sensors to

. measure the-temperaturé of the final hot mixture at the pbint of discharge.

. T6543. Besign improvements in drum mixer : There have béen a number of modifications i the

convkntional design outlinied in para 6:5.4.2. These are as under :

c oo Intlis modified design, Fig. 6.12 (a), the aggregate and hot air flow in o.pposite directions, the bumer being located
in the drum at the end opposite to the entry of the aggregate. The bitumen and recycled asphalf material (RAP) are

-
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introduced at a point behind the bumer flante where the materials are not exposed to high héat and-exhaust gases.’
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Fig, 6.12(a). An Improvéd Desfgn of Drum Mixer: Counter Flow Type

(i) 1nthe double &rum plant; 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 aggregate. i

(ii) In the double barrel drum 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 bitumest and hot aggregate, thus mixing them in outer drum. The entire process of such drum mix planis
gives a very homogeneous mix. Such plants are very popular in U.S.A,

6.544. 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, ii;ce,: 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 surge bin need not be insulated because of a relatively short storage period. However, a storage

biri 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 bottom.
655. Selection of the appropriate type of plant : Over the years, there have been several
‘improvements brought about in the design of drum-mix plants, The relative advantages and disadvantages
of a drum-mix-plant in corparison 1o a batch mixing plant are as under : ' ' L
-+ With confinuous operation in a diun mix plant, ihe varitions in the mix composition and teﬁp'e-rahwe associated with
frequent "starts” and "stops” of the batch mixing plant aré minimised. . ' .

«  TFrom the environmental angle, the extra air pbl!ﬁtants emitted, each time the ‘plang "starts” are minimised in case of

drum mix plant, in comparison to abatch mixing plant which has more frequent “starts” and "stops”.

« The productivity of the hot mix is significantly increased by the continuous Tunning ofa drum mix piant,_dl-lring-ne_rma]
working hours and not just when trucks are available for loading as i a batch mixing facility. ‘
_ .+ Adnmmix piant car, begin producing the ot mix earlier in the mornirg before roadway conditions pérmit the placing
T _ _of the hot mix. E o o
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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 drom mixing plart,
which depends for the correct propartioning, only on the cold feed system.

Thoroughness of mixing at controlled temperatures in-a pugnﬁill mixer of a baich mixing plant is of a higher order than
in a conventional drum-mix-plant, where the heating and mixing take place in the same drum there being no separate
dryer. However, in some lmproved designs of a drum-mix plant, a coater unit has béen fntroduced.

+  The drum-mix plant is quite suitable where recovered asphalt pavement material is to be recycled into the hot mix.

Y. 6.6. Material Transportation Trucks | - N

6.6.1.  Type of vehicle : Paving mixtures arc hauled in trueks. 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 automatic gravity dlscha ge. The box and the
bed should be tlghtly sealed and leak proof.

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

sticking to the truck.

6.6.%. Cover There should be an adequate cover of sufficient Size and proper insulating quality
to protect the entire Joad from dirt, foreign material and heat 1oss The cover is generally a tarpaulin, or
suitable sheet of heavy canvas.

¥ 6T . Asphalt Paver FE'nisher

6.7.1.  Function of paver The basic function of a paver is to spread the bituminous mix on the
existing surfacein a uniform layer; at pre-determined width to the desired thickness or level and to required
smoothness, all ready for findl compaction. Eventhough the modemn pavers are getting to be more and more
sophisticated, the basic function remains the same. '

The functioning of 2 pavcr i schematlcally shown in Fig. 6.13. The bitiminous mix from a tipper -
" lorry 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, to
the full width of the screed. Cutting down or extending the normal width of the screed unit can be
accomplished 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 ma, the
width of paving and travel speed of the paver. As the paver moves forward its tractor pulls the screed info
the deposited bituminous mix and the screed secks the level where the path of” 1ts bottom surface is paraliel

to the direction of the pull. =

Tt is fmportant to ensure in the case of hot-mix hot-laid bituminous mixes that the laying temperature '
is not lower than the minimum laymg fe: nperatures given in Table 8.3 for different penetration grades of
bitumen used. .

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