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FOREWORD |
The connectivity of the rural’ interland through good quality® ali-

weather roads provide access to opportunities and services which plays a

key role in the socio-economic development of the area ‘Therefore, as a
part of a poverty reduction strategy, Pradhan Mantri Gram Sadak Yojana
{(PMGSY) was launched on the 25% December 2000 as a fully Central
Govt. funded scheme. The programme aims at connecting every habitation

that has ipopuléltion more than 500 (250 in case of hill States, Desert arsas

and Tribal areas). Rural Roads being a State subject, the implementation
of the programme is the responsibility of the State Governments.

Learning from past experiences of road construction, the new initiative
has focused on delivery of a quality product by meticulous attention to the
technical aspects, which inter-alia include development and standardization
of specifications, cost effective design, efficient procurement and strict

quality control of works.

As a first step of the technical intervention, the Indian Roads Congress
(IRC) published the Rural Roads Manual (IRC:SP:20-2002).. Subsequently,
the National Rural Roads Develepment Agency (NRRDA), constituted for
the purpose of providing management support to the Ministry of Rural
Development for implementation of the programme, developed a Standard
Bidding Document and a Quality Control Handbook and established a
three-tier quality monitoring mechanism to enforce the new system.

During the implementation of the programme, it was noticed that
different States were adopting different sets of specifications, which
‘sometimes, were not in conformity to the specifications prescribed in Rural
Roads Manual. It was, therefare, felt necessary that a Standard Specification,
which normally forms the part of Agreement with the Contractor should be
developed for rural roads. The Indian Roads Congress was requested to
take up this task. The preparation of the specifications was done by a group
of experts under the aegis of IRC and a Peer Review Committee comprising
of another set of experts headed by Director, CRRI was set up to review
the contents. The draft was further subjected to review by semior and
knowledgeable field Engineers from the selected States. The resulting.
document, entitled ‘Specifications for Rural Roads’, is the outcome of the
efforts by the representatives of all the agencies comnected with Rural
Roads, )

This document will be extensively used by ali the Engineers, Contractors
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and othefq inveolved ‘in the construction of Rural Roads under Pradhan

Mantri Gram Sadak Yojana. Its utility will be enhanced, if these

Specifications are applied to all thié Rural Roads constructed znd maintained
in the Country by the States.-I need not stress that of the 2.5 rrulhon km

_or so of road lengih in this Country, nearly 80 per cent is in the Rura!

Roads Szitor ‘and barring earthen tracks created under employment

l;rﬁgrammes. the remaining roads are subjected to some form of engineering -

intervention for which Spec:lﬁcauons contaaneu in the document can be

 effectively utilized..

I wish to place on record the efforts made by the Experts, Scié.ntists
of CRRI and tire Officers of NRRDA for bringing out the document in the

present form. I also thank the Indian Roads Congress for undex‘ala-xg the

assignment and bnngmg out this publication.

(8. Vijay Kumar)

(Director Generzl, NRRDA).
Joint Secretary

Govt, of India

New Delhi ,
ug Ministry of Rural Development

August 2004
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PREFAC:&

Constructm-z of quaht}, roads requires concerted actlons on many
fronts. But the task is made easier, if a concise, clearly worded specification

is available on the basis of which the construction authority could design,

|
award and supervise the works. A precise specification is also valuable to
the contractors, as it glves them a clear understanding of the materials and
-of process of construction. It also brings out uniformity of approauh and

eass for’ construction. ‘

- Considering the n‘aqulrement of unpicmentatmn of the Pradhan Mantn, '

_ Grram Sadak Yojana PMGSY) spreading to the far-flung areas in the
- r-guntry, on the requcst of National Rural Roads Development Agency

(NRRDA) under the‘l\/hmstr) of Rural Developmert, Government of

' India, the Indian Roads Congress (IRC) in March 2003 undertook the task

of preparing detailed .apec1ficanons for PMGSY works.

A Working Group| comprising of senior and experienced professionals
in various fields of roads and bridges was constituted by IRC as below: -

Shri S.C. Sharma Group Leader
Shri S.K. Kaistha o Member

Shri Jai Prakash Member

Dr. N.B. Lal - Member

Shri R.K. Jain ‘ Member

Shri HK, Sharma Member

Shri 8.C. Kakkar Coordinator

This Working Group prepared the draft specifications for various
items of work considered most appropriate. for the construction of rural
roads in the country. Guidance was taken from the Ministry of Road
Transport & Highways Specifications for Road. & Bridge Works-2001,
IRC:SP:20-2002 ‘Rural Roads Manual’, IRC, BIS and international codes
of practices. '

A Peer Review Committee compnsmg of the following reviewed
various Sections of the] document in a series of meetings:

Prof. PK. Sikdar, Director, CRRI Chairman

Shri Prabha Kant iiatare, Jt. Director, NRRDA Member-Secretary
| MEMBERS

Dr. Ashok Kumar, Rural Roads Specialist, World Bank

Prof. C.E.G: Justo, Emeritus Fellow, Bangalore University

Shri C.V. Kand, Chief Engineer (Retd.) Madhya Pradesh PWD

Shri D.P. Gupta, Director General (Retd.) MORTH

Shri N.V. Merani, Principal Secretary (Retd.) Maharashtra, PWD
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Shri PK. Lauria, Secretary (Retd.) Rajasthan PWD

Shri V.V. Guiatil Chief Engineer (Retd.) Uttaranchal PWD
Prof. B.P. Chandrasekbar, Director (Technical), NRRDA
Shri H.K. Shriv%mtava.-,'Director (Projects), NRRDA
- Shri S. Baliga, Pir’cctor {Projects), NRRDA

Head, Flexible llfavcmcnt Dn., CRRI

Head, Bridges Ibn.; CRRI

Head, Geotechn!jcal Dn., CRRE

SPECIAL INVITEE

Shri G. Sharan,|Secretary, IRC upto September, 2003

Shri R.S. Shanria, Secretary, IRC from November, 2003

Suggestions of | ¢ Peer Review Committee members and officers of
NRRDA on the draf;t specifications, Spction wise, were incorporated and
draft document of complete specifications was compiled and printed. Copies
of draft document welfre sentto NRRDA. Subsequently, a two-day’s Workshop
was organized by N]11RDA on the 7% and 8% June, 2004 wherein apart from
Peer Review Committee members, officers of NRRDA and representatives
of user State Goverx!jment departments, IRC officials and Working Group
members actively participated. Based on the suggestions made in the
Workshop, the draft specifications were further modified and 2 Section on
‘Maintenance’ besides some additional Clauses were prepared and added
appropriately. ' : '

Shri G.S. Khinda, Consultant, IRC provided help in preparing the Section
on ‘Maintenance’. Spn M.VB. Rao, Dr. PK. Jain and Shri Satander Kumar
of CRRI provided help and guidance in preparing the Specifications pertaining
to structures, flexible pavements and rigid pavements respectively. Shri 8.C.

- Kakkar, Under Secre:taxy, IRC coordinated the secretarial work in the IRC.

While drafting the Specifications, every effort has been made to bring
out the best current practices, However, road design and construction
technology is continuously progressing forward. Future developments in
research and construction practices will undoubtedly make it necessary to
update the Specific':ations. Moreover, experience with the use of the
Specifications made through_.out the Country may throw up the need for certain
amendments, Suggestions for the improvement of the Specifications wilk thus
-be most welcome from all quarters. A
1 : VUM LR )-»f

(R.S. Sharma)
Secretary
Indian Roads Congress

.New Delhi
August 2004
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“j01. INTRODUCTION' - o T

These Specifications shall apply to all such rural road and bridge works
as are required to be executed under the contract or otherwise directed by
the Engineer-in-Charge (hereinafter teferred to as ‘the Engineer’). In every
case, the work shall be carried out to the satisfaction of the Engineer and
conform to the location, lines, dimension, -grades and cross-sections shown -

~  on the drawings or as indicated by the Engineer.

The quality of work and materials shall comply with the requirements -
setforth in the succeeding Sections. Where the drawings and specifications
describe a portion of the work in only general terms, and not in complete
details, it shall be understood that only the best general practice is to
prevail, materials and Workma;nship of the best quality are to be employed
and the instructions of the Engineer are to be fully complied with. The
Specifications for most of the f‘tems of work are based on the current Indian
Roads Congress Specifications and Codes of Practice and MoRT&H

Specifications for Road & Bridge Works.

A list of Indian Roads Congress Specifications and Codes of Practice
which have been made use of‘ in the preparation of these Specifications is
given at Appendix-1. |

102, DEFINITIONS

The words like Contrac;t, ‘Contractor, Engineer {synonymous with
Engineer-in-Charge), Drawings, Government, Department, Works and Work
site used in these Speciﬁcatio‘ns, shall be considered to have the meaning -
as understood from the definitions of these terms intended in the general

conditions of contract.

The abbreviations IRC, IS BS, and ASTM shall be considered to have
the following meaning: o

IRC : Indian Roads| Congress.

IS : Indian Standards published by the Bureau of Indien Standards
(erstwhile Indian Standards Institution).

BS . British Standards of the British Standards Institution.

ASTM : American Standard of the American Society for Testing and
Materials.




" Geperal - - :‘f

103. TESTS

Section 100

AND SIEVE DESIGNATIONS

The tests and testing l'l?rocedure referred to in the specifications shall

coform to the relevant IS, Bi

places in the respective specifications.

IS or ASTM standards as indicated at appropriate

A list of these standards with their full title and the year of publication
applicable is included at Appendix-2. :

The sieve designations referred to in the specifications correspond to

those specifiéd in 15:460 ¢

The various elements

Parts 1 and 2).

! ; .
in the cross-section of road referred to in these

Specifications are shown in Fig. 100.1 and 100.2

104

. SCOPE OF WORK

104.1. The work to bE carried out under the contract, shall consist of
the various items as generally described in the tender documents and bill

of quantities. The work sh
specified otherwise.

fall_be carried out to these specifications unless

104.2. The works to be performéd shall also includé all general works

preparatory to cor_lstructi_on
protection works and all ot
of any kind necessary f

completion of the works

these specifications and fu

the Engineer from time-to-
by the Contractor with
specifically mentioned or
all materials, apparatus,
timbering, transport, offic
of proper and sufficient p
lighting for the safety o

adjoining land, first-aid e

and workmen, the effectin,
of all wages, salaries, fees

of roads, bridges, canal crossings, drainage and
er related works. The works shall include work
or the due and satisfactory construction and

[ther drawings and orders that may be issued by
fime. The scope of work shall include compliance
all General Conditions of Contract, whether
jot in the various clauses of these specifications,
pplant, equipment, tools, fuel, water, strufting,

gs, stores, workshop, staff, labour and provision

rotective works, diversions, temporary fencing,
f the public and protection of the works and
quipment, sanitary accommodation of the staff
5 and maintenance of all insurances, the payment
| royalties, duties or the other charges arising out

of the erection of works allxd the regular clearance of rubbish, reinstatement
and clearing up of the site as required on completion.

104.3. The Contractor shall take all necessary actions to build in

quality assurance in the

planning and execution of works. The quality

4

to the intent and meaning of the drawings and
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assurance shall cover all stages of work including setting out, selection of
materials, construciion quhod, equipment and plant, deployment of

personnel and supervisory s{aff, quality control, testing, etc. and shall be

" deemed to be covered in the scope of work.
‘ \ ;

- 104.4. The Contractor s}hall furnish at least 15 days in advance his
programme of commencement of item of work, the method of working, he

intends to adopt for variou? items of works, such as, construction for
embankment, cutting, sub-base, base, surfacing, culverts, bridges protection

works, hill cutting, retaining| wall, breast wall side drains and such other
items for which the Engineer dernands the submission of the method of
working. He shall provide information regarding the details of the method

of working, and equipment h% proposes to employ and satisfy the Engineer
about the adequacy and safety of the same. The sole responsibility for the

safety and adequacy of the| methods adopted by the Contractor shall,

however, rest on the Contract‘or, irrespective of any approval given by the
Engineer. The . Contractor s‘hall submit a work schedule before the
commencement of project for the approval_ of the Engineer,

105. CON STRUCTION EQUIPMENT

In addition to the general c}onditions indicated in the contract documents,

the following conditions regarding use of equipment in works shall be
satisfied:

(a) All equipment providcd‘, shall be of the proven efficiency and shall be
operated and maintained at all times in a manner acceptable to the
Engineer,

(b) All the plant and equip‘menf to be deployed in the work shall be got
- - approved from the Engincer, The Contractor may be required to give a

trial run of the equipment before commencement of the work if directed
by the Engineer. I

{c} No equipment or pefso@uel shall be removed from site of work without
Permiission of the Engincer, ‘

(d) Any material or equipment not meeting the approval of the Engineer,
shall be removed from tpe site forthwith.

- 106. CONTRACT DRAWINGS

106.1. The contract drawirfgs provided for tendering purpose with the
tender documents shall be used |as a reference only. The Contractor should
visualize the nature and type of work contemplated and to ensure that the

7
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General S ’ . - Section 100
rates and prices quoted by him 11:1 the 'bi]'lo'_f- qﬁantities take due considération.
of the complexities of work involved during actual execution/construction.
- 106.2. Drawings on the basl.:is of which actual execution of the work is
to proceed, shall be fumnished fr:ee of cost to the Contractor by the Engineer
- progressively according to the work programme submitted by the Contractor
and accepted by the Engineer. Drawings for the particular activity shall be
issued to the Contractor at Jeast 30 days in advance of the scheduled .date
of the start of the activity. | _
. . L .
106.3. The tendered rates/prices for the work shall be deemed to

include the cost. of preparatien, supply and ‘defivery of all necessary
* drawings, prints, tracings and negatives, which thie Contractor is required
to provide in accordance with|the contract. o

106.4. Examination and/or? approifal by the Engineer, of any drawings
or other documents submittecii by the Contractor shall not relieve the
Contractor of his respon_sibi]itiécs' or liabilities under the confract.

I
107. SITE INFORMATION

107.1. The .ir'lfonnation about the site of work and site conditions in

the tender documents is given in good faith for guidance only but the.

Contractor shall satisfy himself regarding all aspects of site conditions.

107.2. The location of the;_wdrks and the general site particulars are as
generally shown on the site;plan/index plan enclosed with the tender
documents.

107.3. Whereas the right of way to the bridge sites/road works shall be
provided to the Contractor b)lr the Engineer, the Contractor shall have to
make his own arrangements for the land required by him for site offices,
labour camps, stores, eic. |-

' 1\074 The quarry charts| given in the tender documents indicate the
Jocation of quarries and the “sotirces from' which naturaily occurring
materizﬁs are available, for guidance of the Contractor. The leads indicated
in the said charts are only approximate. It is assumed that the Confractor
has inspected the quarries, b(i)rmw areas, etc. before quoting his rates for
the work ta assess the availability of _constructional materials in required

_ quantity and quality.

Section 100

= n . 108.SETTING OUT™ "= . - .-n

108.1. The Contractor shall establish working bench marks, tied with
the reference Bench mark in the area, soon after taking posscssidn of the
site. The Reference Bench mark for the area shall be as indicated in the
contract. documents and the vatue of the same shall be obtained by the
Contractor from the Engineer. The working bench marks shall be at the rate
of four per km and also at or near all drainage structures and bridges. The
working bench marks/levels shall be got approved from the Engineer.
Checks must be made on these bench marks once every month and

 adjustments, if any, got agreed with the Engineer and recorded. An upto

date tecord of all bench marks including approved adjustments, if any,
shall be maintained by the Contractor and also a copy supplied to the
Engineer for his record. : .

I the hilly areas, each and every reference pillar, made by the
Department and handed over by the Fngineer to the Contractor, shall work
as a bench mark for hill cutting widih as well as for level of hill cutting.
1t shall be the Contractor’s responsibﬂity to safe guard the reference -pﬂlafs
during construction. In case any pillar is damaged, the Contractor shall
immediately inform the Engineer. The Engineer shall restore the pillar at
the cost of the Contractor as per conditions of contract.

108.2. The lines and levels of formation, side slopes, can‘iageway,
choulders and drainage works shall be carefully set out and frequently
checked, care being taken to ensure that correct gradie_nts and cross-

“sections are obtained, everywhere.

108.3. In order to facilitate the setting out of the works, the centre-
Jine of the carriageway of road shall be accurately established by the
.Contractor and got approved by the Engineer. It must then be accurately
referenced in a manner satisfactory o the Engineer, every 50 m intervals
in plain and rolling terrain and 20 M interval in hilly terrain with a closer
spacing of 10 m on sharp curves, 5 m on hair pin bends or as directed by
the Engineer, with marker pegs and ‘chainage boards set in or near the
fence line, and a schedule of reference dimentions shall be prepared and
supplied by the Contractor to the. Engineer. These markers shall be
maintained until the works reach finished formation level and are accepted
by the Engineer. -

' 108.4. On construction reaching the fo;mation level stage, the centre-
line shall again be set out by thé Contractor and, when approved by the
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Enginéer, shall be acclirately referenced in a miafiner satisfactory to the

Engineer, by marker pegs set at the outer limits of the fonmation.

N6 reference peg or matker shall be moved or withdrawn wi.thoui the -
approval of the Engineer and no earthwork or structural work shall be

commenced until the centre has been referenced.

108.5. The Contractor shall be the sole responsible party for
safeguarding all survey monuments, bench marks, reference pillars, beacons,
etc. The Engineer will provide the Coatractor with the data necessary for
the setting out of the centre-line. All dimiensions and levels shown on the
drawings or mentioned in docoments forming part of or issued under the
contract, shall be verified by the Contractor on the site and he shall
immediately inform the/Engineer of any apparent errors or discrepancies in
such dimensions or levels. In connection with the staking out of the centre-
line, the Contractor shall survey the terrain along the road and shall submit
to the Engineer, for his approval, a profile along the road centre-line and
Cross-sections at intervals as required by the Engineer. '

108.6. After obtaining approval of the Engineer, work on earthwork
can commence and the profile and cross-section shall form the basis for
measvrements and payment. The Contractor is responsible for checking
that ‘all W& basic traverse points are in place at the commencement of the
contract and if ‘any are missing or appear to have been disturbed, the
Contractor shall make arrangements to re-establish these points. A ‘Survey
File’ containing the necessary data will be made available for this purpose.
If, in the opinion of the Engineer, design modifications of the centre-line
or grade ‘are advisable, the Engineer will issue detailed instructions to the
Contractor. and the Contractor shail perform the modifications in the field,
as required and modify the ground levels on the cross-section accordingly
as many “times as required. There will be no separate payment for any
survey work petformed by the Contractor. The cost of these services shall
be considered as being included in the cost of the items of work in the bill

of quantities of the contract.

108.7. Measnrement for Payment

The work of setting out shall be provided as a separate payable item
i the bill of quantities and shall be measured in lifrear metre or in items
of unit specified in the BOQ.

10
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“to the commmencement of apy work.

1083, Rate
N g

‘ operatilis including full
for all labour, materials, tools, equipment,’ constiuction and. establishing.
bench marks, reference pillars and. their safeguating, andiy incidentals -
necessary tw-eomplete thelwork. . - &7 /% _ ﬁ%‘ A
S 109. PUBLIC UTILITIES B
109.1. prawmgs‘rschq}di__ﬂing the ai:'fected sepvices like water pipes,
sewers, electric lines, cables etc., owned by the varous authotities including
Public Unde¢rtaking and local authorities included i the confract-documents. -
shall be verified by the Coill't'ra‘qtor for the accuracy of the information prior

i

P

The Contractor’s prog‘taﬁiﬁ]c must takeml account thie period of
notice and duration of diversionary works of eachibody andallow for any

 affect of these services and alterations upoen the vorks and for arranging.
_regular meetings with the' various bodies’ at. the .commiencethent- of the.’

contract and throughout the: period- of theworks 'in_order i maintain the
required coordihation. I T o

109.2. No clearance on‘*.'aité'rations to_:'-,jc_he ufi

vnless specially ordered by the Engineer. - |

ty shall bccamGd out

109.3. Any services affected by the works shall be temporarily supported
by the Contractor. who shall also take all measures:reasonably tequired by’
the various bodies to protect their services éii'd'pro! serty during the progress -
of the works. .~ . o R o

109.4. The Confractor may be required to carry out certain works for-
and on behalf of the various bodies and he shall also:provide, with the prior
approval of the Engineer, such assistance to'the vatious bodies as may be
authorised by the Engineer. : - i ‘

109.5. The work of tenj‘aporarﬂy s:.l‘p];rortingr and protecting the public

utility services during*execqtion of the works shall be deemed to be part
of the contract and no extra payment shall be mad¢ for the same.

109.6. The Contractor may be required to carry out the removal or
shifting .of certain services/:itiﬁties on specific orders from the Engineer,
for which payment shall be made to him. Such works shall be taken up by

11
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the Contractor only after obtaining clearance from the Engineer and ensuring”

adequate safety measures. ,

110, PRECAUTIONS FOR SAEI«‘EGUARD]NG THE ENVIRONMENT
. 110.1. General I

. The Contractor’ shall takla ‘afl br‘écautions for safeguarding thes

environment during the course %)f the construction of the works. He shall
abide by all laws and rules-and tegulations in force governing pollution and

environment or wild lif¢ protection that afie applicable in the area where the

works are sitnated. - 7
116.2, Borfowpiisl for Embankmelit Con.s-tructionl
The stipulations in Clause F01_3{4.155ha11 gm.rem.
110.3. Quarry Operationsi |
The Contractor shall obtain materials from quarriés only-after fthe

consent of the Mining/Forest Department or other concerned authorities is -

obtained. The quarry operation%i shall be undertaken within the purview of
the rules and regulations in force. :

110.4. Control of Soil Erosion, Sedimentation and Water Pollution ~ '

The Contractor shall carryjout the works in such a manner that soil
_erosion is fully controlled and sedimentation and pollution of natural water
courses, ponds, tanks and reseryoirs is avoided. The stipulations in Clause

" 308 shall govern. :

110.5. Pollution from Construction Plants and Equipment

~ The contractor shall take |every precaution to; reduce the levels of
‘noise, vibration, dust and emissions from his plant and shall be fully
responsible for any claims for damages taused to the owners of property,
fields and residences in the vicinity. Necessary approval from the concerned
“authorities will: be attained by the Contractor for locating Plants and

'Equipment. i

110.6. Substanceé Hazarcflous to Health |

The Contractor. shall not @se or geherate any materials in the works
which are hazardous to the health of persons, animals or vegetation. Where
it is necessary t0 use some substances which can cause injury to the health

12

" General

Section 100.

A (;f workers; the Cont?actor shall provide prqtec_iti_ve clothing or appliances

like masks, shoes to his workers.

110.7. Any structural damage caused to the existing roads by the
Contracter’s-construction equipment shall be made good without any exira.

cost. .-

110.8. The road side and s,urrounding shall be kept clean and clear of -
all dust, mud or other extraneous materials from the works. Any temporary
housings of labour engaged in works shall be provided away from road

side.

411. ARRANGEMENT FOR TRAFFIC DURING
CONSTRUCTION

© 111.1. General

The Contractor shall at all times carry out work on the road in'a
manner creating least interference to the flow of traffic while comsistent
with the satisfactory execution of the same. For all works involving
improvements t0 the existing road, the Contractor shall, in accordance with
the directives of the Engineer, provide and maintain, during execution of
the work, a passage for traffic either along a part of the existing catriageway
under improvement, or along a temporary diversion constructed close fo -
the road. Such temporary road or drainage works shall be safe for passage
of normal traffic. The Contractor shall take prior approval of the Engineer
regarding traffic arrangements during construction.

- 111.2, Traffic Safety and Control

The Contractor shall take all. necessary measures for the safety of
traffic during construction and provide, erect and maintain such barricades,
including signs, markings, flags. lights and flagmen as may be required by
the Engineer for the information and protection of traffic approaching or
passing through the section of the road under improvement. Before taking
up any construction, arrangements for the diversion of traffic on the road
shall be made in consultation with the Engineer. :

The barricades erected on either side of the carriageway shall be of
design to resist violation, and pamted with alterpate black and white
stripes. Red lanterns or warning lights of similar type shall be mounted on
the barricades at night and kept lit throughout from sunset to sunrise.

13
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At'the -points where traffic is to deviate from its normal path
(Whether on temporary diversion ‘or part width of the carriageway) the
channel for traffic shall be clearly marked with the aid of pavement
markings, painted drums or a similar device as per the directions of the
Engineer. At night, the passage shail ‘be delineated with lanterns or
other suitable light source. : :

One-way traffic operation shal! be established whenever the traffic is
to be passed over part of the carriageway inadequate for two-way traffic.
This shall be done with the help of temporary traffic signals or flagmen
kept positioned on opposite sides during all hours. For regulation of
traffic, the flagmen shall be equipped with zed and green flags and
lanterns/lights.

On both sides, suitable regulatory/warming signs, as approved by the
Engineer, shall be installed. for the guidance of road users. On each
approach, at least two signs shall be put-up, one close to the point where
trapsition of carriageway begins and the other 100 m away. The signs

shall be of approved design and of reflectory type, if so directed bv the

Engineer.
111.3. Maintenance of Diversions and Traffic Contrel Devices

Signs, lights, barriers and other traffic control devices, as well as the
riding surface of diversions shall be maintained in a satisfactory condition
till such time they are required as directed by the Engineer. The temporary
travelled way shall be kept free of dust by frequent applications of water,
if necessary. ' ' : '

111.4. Measurements for Payment and Rate

All arrangements for traffic during construction including provision of
treated shoulde: including their maintenance, dismaniling and clearing
debris, where necessary, shall be considered as incidental to the works and
shall be the Contractor’s responsibility.

The construction of temporary diversion including temporary cross-
drainage structures shall be measured in linear metre and the unit contract
rate shall be inclusive of full compensation for construction (including
supply of material, labour, tools, etc.) maintenance, final dismantling, and
disposal.

14
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Section 100
. GENERAL RULES FORSTHE MEASUREMENT OF .

W?RKS FOR PAYMENTS I
112.1. General ‘ _

| : .
All mea.suremcn'tSjsliall be made in melric system. Different items of

work shall be measured in accordance with the procedures setforth in the

relevant Sections, read in conjunction with the general conditions of _
contract. Co o ‘

'All measurements and computations, unless otherwise indicated,; shall

‘be carried nearest to the [following Hmits:

(1) Length and breadth ~ 10.mm
{2y ‘Height, depth or thickness of earthwork, subgrade,

- sub-bases, bases, surfacing and structural members 5 mm

(3) Areas ‘ ' ) . 0.01 sg.m
(4) Cubic content . 0.01 cum

In recording dimensibns of work, the sequence of length, width and
height or depth or thickness shall be followed.

112.2, Measurements of Lead for Materials

Where lead is specﬂi d in the contract for construction materials, the
sarme shall be measured as described hereunder. :

Lead shall be 'me'asur‘ed over the shortest practical route and not the

one actually taken and l:héi: decision of the Engineer in this regard shall be

. taken as final. Distances upto and including 100 m shall be measured in

units of 50 m, exceeding 100 m but not exceeding 1 km in units of 100 m
and exceeding 1 km in units of 500 m, the half and greater than half of the
units shall. be reckoned a§ one and less than half of the units ignored. In
this regard, the source of F}Q niaterial shall be divided into suitable blocks
and for each block the distance from the centre of the block to the centre

.of placing pertaining to-that block shall be taken as the lead distance.

112.3. Measurement of Pavement Thickness for Payment on
Volume Basis
The finished thicknes;; of sub—basé, base, and bituminous course to be

paid on volume basis shall be computed in the following manner:

Levels shall be taken before and after construction, at grid point of
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10 m centre-to-centre longitudin-falﬂy in stra.l,ght reaches and 5 m at curves.
Normally, on the two-lane roads; the levels shall be taken at four positions.
transversely, at 0.75 m and 2.75 m from either edge of the carriageway; and

~.on single-lane roads these sha]lll be taken at two positions transversely,
" being at 1.25 m from either edge of the carriageway. C

Suigable reference for the- transverse grid lines shall be left in the form
of embedded bricks on either en!ds or by other means, so that it is possible
to locate the grid pointé for level measurements after each successive
course is laid. ' S :

For pavement COUTses laid fonly over widening portions, at least one
line of levels shall be taken on gach strip of widening, or more depending

" on the width of widening, as decided by the Engineer.

Notwithstanding the above,f the measurements may be taken at closer
intervals also if so desired by the Engineer, the need for which may arise
particularly in the case of estimation of the volume of the material for

profile corrective course (levelling course).

The average thickness of the pavement course in any area shall be the
arithmetical mean of. the difference of levels before and after construction
of all the grid points falling in that area, provided that the thickness of
finished work shall be limited th.those shown on the drawings or approved
by thie Engineer in writing. | ' '

_As supplement -to level measurements, the Engineer shall have the
option to take cores/make holes to check the depth of construction.

112.4. Checking of Pavement Thickness for Payment on Area
Basis . ? : : ’
‘Where payment for any bituminous course as per Section 500 is
allowed to be made on area basis, the Engineer may have its thickness
checked with the help of a suitable penetration gauge at regular intervals
or other means as he may decide. ' '

113. SCOPE OF RATES FOR DIFFERENT ITEMS
OF WORK _

‘113.1. For item rate contracts, the contract unit rates for different items

.of work shall be payable in full for completing the work to the requirements
of the Specifications including full compensation for all the operations
detailed in the relevant Sections of these Specifications under “Rates”. In
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. the absence of any directions to the contrary, tlié rates are to be considered
as the full inclusive rates for finished work covering all labour, materials, - -
- wastage, temporary work, plant, equipment, overhcad charges and profit as

well as the general Liabilities, qbligations‘, insurance and risks arising out

" of General Conditions of Contract.

113.2. The item rates quotéd by the Contractor shall, unless otherWise
specified, also include compliance with/supply of the following: '

i) General works, such as, seiting out, clearance of site before setting out
and clearance of works after completion; -

. (i) A detailed programme for the construction and completion of the work;

Gii) Samples of various materials proposed to be used on the Work for
conducting tests thereon as required as per the provisions of the Contract;

(iv) Design of mixes as per the relevant Clauses of the Specifications giving
proportions of ingredients, sources of aggregates and binder along with
accompanying trial mixes as- per the relevant Clauses of these
Specifications to be submitted to the Engineer for his approval before
use on the works; for concrete works nominal mixes producing desired
strength could be used for CD Works. Design mixes are provided for
pavement -works;

v) Détailed design calculations and drawings for all Temporary Works
(such as, formwork, staging, centering; specialized constructional handling
and launching equipment and the like);

(vi) Testing of various finished items and materials inclhding bitumen,
‘cement, concrete, bearings® as required under these Specifications and
furnishing test r_eports/certiﬂcates; .

(vii) All temporary works, formwork and false work;

{viii) Establishing and running a laboratory with facilities for testing for -
varous items of works as specified in Section 900 and other relevant
Clauses, where there is no separate item in the Bill of Quantities for
establishing and running a laboratory; '

(ix)  Cost of in-built provision for Quality Assurance; and

“(x) Cost of safeguarding the environment.

114. MET_I-IODOLOGY AND SEQUENCE OF WORK

Prior to start of the construction activities at site, the Contractor shall,
within a period as per Contract Agreement after the date of the Letter of
Acceptance, submit to thé Engineer for approval, the detailed construction
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methodology inciuding mechanical equipment proposed fo be used, sequence
of various activities and schedule from start to end of the project. Programme
relating to pavement ‘and shoulder eonstruction shall be an integrated
activity to be done simultaneously in a coordinated manner. The methodology
and the sequence shall be so planned as to provide proper safety, drainage
and free flow of traffic. - '

115. APPROVAL OF MATERIALS

‘Approval of all sources of material for work shall be obtained in
writing from the Engineer before their use on the project.

116, SUPPLY OF QUARRY SAMPLES

Raw and processed samples of the mineral aggregates from the
anproved quarry shall be submitted by the Contractor at no extra cost.

117. USE OF SURFACES BY CONSTRUCTION
o TRAFFIC

* Ordinarily, no cdnstrucﬁon traffic shall be allowed on pavement under
construction unless authorised by the Engineer. Even in that case the load
and intensity of construction traffic should be so regulated that no damage

is caused to the sub-grade or pavement layers alll‘eady constructed. Where

necessary, service roads shall be constructed for this purpose and the same
shall be considered as incidental to the work. ’

118. SUPPLY OF COLOUR RECORD PHOTOGRAP
AND ALBUMS :

1181, Scope

The work covers the supply of photographs, negatives and albuis to
SCIVE as a permanent record of various stages/facets of the work needed for
an authentic documentation as approved by the Engineer.

118.2. Description

The Contractor shall arrange to take colour photographs at various

stages/facets of the work including interesting and novel features of the

work as desired by the Engineer. The photographs shall be of acceptable
quality and they shall be taken by a professionally competent photographer
with a camera having the facility to record the date of photographs taken
in the prints and negative. The Contractor shall supply two colour prints of
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each of tﬁe_ photographs tdken to the standard postcard size mounted in

albums of acceptable qualiij; Also the negative in 35 mm size shall be

’ supplied for each _photogré‘uph.r Each photograph in the album shall be .

suitably ‘captioned. i

Altemétively the photo; aphs may be taken in a digital camera and
may be recorded in a Compact Disc, .

|
118.3. Measurements ;‘for Payment

Supply of two copies Ei)f colour record photographs mounted in the
albums and the negative/cor:}pact disc thereof shall be measured in number

of record photographs supplied.

Supply of additional ints of colour record photo\graphs shall be
measured in number of additional prints supplied.

118.4. Rate 'i

1 - ' : :
The rate for the supply Qf record photographs shall include the cost of
taking the photographs, developing and obtaining colour prints, cost of

album, mounting of photogrLaphs and captioning the same, etc.

The rate of additional colour prints shall sin;'\ilarly include all costs
incurred. ; '

The photographs and materials including negatives shall form a part of
the records of the Department and the prints of the same cannot be supplied
to anybody else or published without the written permission of the
Department. : '

119. FIELD LABORATORY
1191, Scope |

The work covers the p}ovision and maintenance of an adequately
equipped field laboratory as required for site control on the quality of
materials and the works. .

119.2. Description

The Contractor shall an%ange to provide adequately equipped field
Iaboratory constructed as sholwn in drawings. The field laboratory shall .

. preferably be located adjaceh-t to the site office of the Engineer and

provided with amenities like ] ater supply, electric supply, etc.
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'119.3. Laboratory Eqmm!nent
- I

119.3.1. The following ite:fné of laboratory equipment or as directed by

the Engineer shall be provided in the field laboratory.
() Post Hole Auger with extension L
@) Digging tools Like pi(i:k axe, shovel, hammer, chisel, etc.

(i) IS Sieves with 1id and pan )
(90 mm,.80 mm, 63 |mm, 53 mm, 45 mm, 37.5 mm,
26.5 mm, }9 mim, 1%.2 mm, 11.2 mm, 9.5 mm,
475 mm, 2.8 mm, 5,6 mm, 3.35 mm, 2.36 mm,
~600 micron, 425 micron, 300 micron, 150 micron,
180 micron, 90 micton and 75 micron)

(iv) Standard Proctor Density Test Appaatus with rammer

(v) Sand Pouring Cy]ineZler with tray complete for field
density test '

(vi) Core Cutter (100 min dia.), 100 m/150 mm height
complete with dolly and hammer A

(vii) Speedy moisture me!ter complete with chemicals
(viii) Straight Edges |
(ix) Digital Thermometers

|
(x) Liguid Limit and plastic limit testing apparatus
complete with Water botile and glass wares

(i) Gas burer, sand bath
(xii) Camber Board -

(xiii) Flectronic/digital balance 1'kg with the least count
of 0.01 gm : '

(xiv) Electronic/digital bialance&\kg

(xv) Pan balance with_wléveight Box, 5 kg
(xvi) Oven {ambient to i200°C)

(xvif) Water bath (ambient (o 100°C)
(xviii) Bitumen extraction apparatus
(xix) Penetratin apparatys (Bitumen)

(xx) Enamelled tray
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One set
One set

One set

One set

One set

~One. set

One set
Two nos.
Three nos.

Oue set

One set
Two 1nos.

One no.

One no.
One no.
Ope no.
One 1io0.
One no.
One no.

Six nos.

T - Section 100
" ) Messrin tape, sptaa, lasswazs, porcelain G Omesed
pestle mortar : : -
(xxii) Trays for mgasurement of tack coat quantity Three I—ms., _
(xxiii)Shump cone ' | . :  Two nos..
(xxiv}Cube. moulds (150 mm X 150 mm) . Twelve nos.

119.3.2. Rate

The cost of setting up laboratory including services, essential supplies,
like, water, electricity, sanitary services and their maintenance and cost of
all equipment, tools, materials, labour and incidentals to perform tests and
other operation of quality control according to the Specification requirements
shall be deemed to be incidental to the work and no extra payment shall
be made for the same. .
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201, CLEARING AND GRUBBING
201.1. Sco];ie _ . '
Clearing and grubbing shall be performed less than one month in

advance of earthwork operations and shall consist of cuiting, trimming,
removing and disposing of all materials such as trees, tree branches, bushes,
shrubs, stumps roots, grass, weeds,. anthills, jungle top organic soil not

exceeding 150 mm in thickness;, rubbish, loose stones, boulders, etc. which

" are undesirable and unsuitable for use-in the works, from the designated

area of road land, embankment slopes, drains, cross-drainage structures and
such other areas as specified on the drawings or from areas as directed by
the Engineer. It shail include gr_ubbing,necessary excavation, backfilling of

pits resulting from uprooting of trees and stumps to required compaction,

handling, salvaging, removal and disposal of cleared materials in accordance
with the requirements of. these Specifications.

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

201.2. Preservation of Property/Amenities

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

in the drawing or as approved by the Engineer.

During clearing agdr'gmbbi'ug the Contractor shall take all adequate

' precautions for preservation of all vegetation adjacent to road land against

soil erosion, water pollution, etc. and where required, shall undertake
additional works to that effect. Before start of operations, the Contracior
shall submit to the Engineer for approval, his work plan including the
procedure to be followed for disposal of waste materials, etc. and the
schedule for carrying out additional work where required.

201.3. Conservation of Top-soil

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

Only such methods, tools and equipment as are approved by the

“Engineer shall be adopted for the work. If the area has thick vegetation/
" roots/trees, a crawler or dozer shall be used for clearance purposes. All

trees, stumps, etc. falling within excavation and fill line shall be cut to such
depth below ground level that in no case these fall within 500 mm of the
subgrade. Also, all vegetation such as roots, under-growth, grass and other
deleterious matter unsuitable for re-use in the embankment/subgrade shall
be removed between fill lines to the satisfaction of the Engineer. On areas
beyond these clearing limits trees and stumps required to be removed shall
be cut-down to 500 mm below ground level so that these do not present an

" unsightly appearance.

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

All excavations below the general ground level arising ocut of the
removal of trees, stum;fs etc. shall be filled with material conforming to
prescribed requirements and compacted to spe01ﬁed density, given by the
Engincer.

201.5. Removal of Ant-hills
Ant-hills both above and below the ground, as are liable to collapse

~ and obstruct free subsoil water flow shall be removed by excavating to a

suitable depth as directed by the Engineer. The excavated ant-hills material
shall be carted away from the site. ‘Cavities in the ground due to removal
of ant-hills shall be filled with approved material and compacted to
spec:1fied densities, as directed by the Engmeer ,

201.6. Disposal of Materials

All materials including trees, stumps, etc. arising from clearing and
grubbing operations shall be the property of Government and shall be
disposed off by the Contractor as here-in-after provided or as directed by
the Engineer.

Trunks, branches and stumps of trees shall be cleaned of limbs and

roots and stacked. Also boulders, stones and other materials usable in road

construction shall be neatly stacked as directed by the Engineer. Stacking
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of stlnnpe, boulders, stones etc. shall be done at specified sp.ots -with_ all lifts o

All products of clearing and grubbing which cannot be used or
auctioned shall be clearediaway from the roadside in a manner as directed
by the Engineer. Care shal‘l be taken to see that unsuitable waste materials
are disposed off in such a manner that there is no likelihood of these getting
mixed up with the nmtenals meant for embankment, subgrade and road

constmmction or. cause undesu‘abie envnonmental conditions.

201.7. Measurements for Payment

Clearing and grubbmg for road embankment, drains and cross-drainage
structures shall be measured on area basis in terms of hectares. Clearing and
grubbing of borrow areas wshall be incidental t¢ embankment construction
and the rates quoted for the embankment construct:lon shall be inclusive of

it

‘Cutting of trees upto 300 mm in gu'th including removal of stumps and
roots, and cutting/irimming of branches of trees extending above the
roadway shall be considered incidental to the clearing and grubbing
operations. Removal of st1‘1mps' of trees upto 300 mm girth left over after
trees have been cut by any other agency of the Contractor or Government

shall also be considered mc1denta1 to the clearing and gribbing operations.

Cutting, including removal of stumps and roots of trees of girth above
300 mm and backfilling to‘ required compaction and removal of stems and .
roots of trees of girth above 300 mm diameter left over after trees have
been cut by any other agen‘cy or the government shall be measured in terms

of number according to tﬂe sizes given below:

{ Above 300 mm to 600 mm
(i) Above 600 mm to 200 mm
(ili) Above 900 mm to 1800 mm_
' (iv) Above 1800 mm to 2700 mm
(v) Above 2700 mm jto 4500 mm
{vi) Above 4500 mm

For this purpose, the girth shall be measured at & helght of 1 m above
ground or at the top of the stamp, if the height of the stump is less than 1
m from the ground.
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" Where the proposed work  site
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’_paﬁses through dense forest ‘ared,

cleanng and grubbing mcludmg euttmg of trees of all girths and removal

of their roots and sturnps, etc.
and cross-drainage structures

201.8. Acceptance

Acceptance of clearilng_,au
of the work for compliance wi
of the Engineer. -

201.9. Rate

201.9.1. The Contract ur
grubbing shall be paid/payable
including full compensation f

for construction of road embankment, drains
shall be measured on area basis.

d grubbing shall be based on visual inspection
th the above specifications to the satisfaction

lit rates for the various items of clearing and
in full for carrying out the required operations

incidentals necessary to complete the work. These will also include removal

of stumps and roots of trees I
left over after cotting of tr

Contractor or Government, ex

where necessary, and handlis
cleared materials with all lifts

ess than 300 mm in girth as well as stamps
ces carried out by another agency of the
cavation and backfilling to required density,
ng, salvaging, piling‘ and disposing -of the
and upto a lead of 1000 m.

201.9.2. The Cont_ract uinit'rate for cutting (including removal of

stumps and roots) of trees of g

roots of trees of girth above 3'

irth above 300 mum and removal of stems and

00 mm left over after trees have been cut by

any other agency or the govemment shall include excavation and backfilling
to required compaction, handling, salvaging, piling and disposing of the

cleared materials with all lifts
Engineer.

.201.9.3. Where a Contrac
and’ grubbing, the same shall
items and the Contract unit
including clearing and grubbi

202. DISMANTLING
PAVEMENTS A

202.1. Scope

and upto a lead of 1000-m as directed by the

t does not include separate items of clearing
be considered incidental to the earthwork
prices for the same shall be considered as
ng operations. ‘

. .CULVERTS, SMALL BRIDGES,
ND OTHER STRUCTURES

This work shall consist of removing, as hereinafter setforth, existing

culverts, bridges, pavement,

kerbs and other structures, like, railings,

28
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fences, ut111ty _j'f ces, manholes catch’ basins, . inlets-etc,, which are in -
place but interfere with the new construction or are not suitable to remain
in place. It shall include salvaging and disposing of the resulting materials
and backfilling the resulting trenches and pits.

Existing culverts, bridges, pavement and other structures which are

. within the road Jand and which are designated for removal, shall be

removed upto the limits and extent specified in the drawings or as directed
by the Engineer.

Dismantling and removal operations shall be carried out preferably
with locally available tools and equipments and in such a manner as to
jeave undisturbed adjacent pavement, structures and any other work to be
left in place. Use of specialized tools and equipments by the agency shall
be incidental to this item.

All operations necessary for the removal of any existing structure
which endanger new construction shall be completed prior to the start of
new work. oo

202.2. Dismantling Culverts and Small Bridges

The structures shalll be dismantled carefully and the resulting materials
so removed as not to cause any damage to the serviceable materials to be

* salvaged, the part of the structure to be re;ajned and any other properties or -

structures -or utilities nearby.

Unless otherwise specified, the superstructure portioni of culverts/
bridges shall be entirely removed and other parts removed below the
ground level or as necessary depending upon the interference they cause to
the new construction. Removal of overlying or adjacent material, if required
in connection with the dismantling of the structu:res shall be incidental to
this item. -

Where existing culverts/bridges are to be widened/strengthened or
otherwise incorporated in the new work, only such part or parts of the
existing structure shall be removed as are necessary for execution of work
shown in drawings to provide a proper connection to the new work. The
connecting edges shall be cut, chipped and trimmed to the required lines
and grade without weakening or damaging any part of the structure to be
retained. Due care should be taken to ensure that reinforcing bars which are
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to be left in place so as to project into the new work as dowels or ties are
not damaged during removal of concrete and protected against rusting or
COTTosion. '

Pipe culverts shall be carefully removed in such a manner as to avoid

_ délnage to-the pipes.

Steel structures shall be carefully dismantied in such a manner as to
avoid damage to members thereof, if the structure is to be removed ina

condition suitable for re-eréction as specified in the drawings or directed by

the Engineer. All members shall be match marked with white lead paint by
the Contractor before dismantling. All loose parts like pins, nuts, loose

plates, etc. shall be securely wired to adjacent members or packed in boxes

with proper markings for the ease of identification at the time of re-erection

* of the structure at later stage.

Timber structures shall be removed in such a manner as to -avoid
damage to such timber or lumber as is designated by the Engineer to be
salvaged after joint inspection by the Engineer and the Contractor or their
authorized representatives. .

202.3. Dismantling Pavement and Other Structures

In removing pavements, kerbs, gutters, and other structures, like,
railings, fences, manholes, catch basins, inlets, etc. where pottions of the
€xisting construction are to be left in the finished work, the same shail be
removed to an existing joint or cut and chipped to a true line with a face
perpendicular to the surface of the existing structure. Sufficient removal

shall be made to provide for proper grades and connections with the new

work as directed by the Engineer.

Concrete pavements, base courses in carriageway and shoulders, etc.
designated for removal shall be broken to pieces and stock piled at
designated locations or as directed by the Engineer, if the material is to be
used later or otherwise, the Contractor shall arrange for disposal as
stipulated in. Clause 202.5. ' |

202.4. Backfilling

Holes and depressions caused by dismantling operations shall be
backfilled with excavated or other approved materials and compacted to
required density conforming to these specifications, or as directed by the

Engineer.
30
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202.5. Disposal of Materials

Section 200

. 1 -
All materials, obtained by dismantling, shall be the property of

Government. Unless otherwise specified, materials having any

salvage value shall be piajced in neat stacks of like materials within the

right-of-way, as directed b
1000 m. o
" Pipe of culverts whick
on the righi-of-way at spo
lead upto 1000 m.

y the Engineer with all lifts and upto a lead of

1 are removed shall be cleaned and neatly piled
ts designated by the Erigineer with all lifts and -

Structural steel. removed from old structures shall, unless otherwise
specified be _stoi'ed in a neat and presentable manner in blocks at locations

suitable for loading.

Timber or lumber salvaged from old structures shall have alf nails and

bolts removed therefrom
suitable for loading in the

All materials obtained

and shall be stored in neat piles in locations
right-of-way. '

from dismantling operations which cannot be

used or auctioned shall be disposed off as directed by the Engineer with all
1lifts and upto a lead of 1000 m. : :

N 202.6. ‘Acceptance _
- Acceptahcé of dismantling and removal of salvaged material shall be

* based on Visual inspection of the work and backiilling and compaction shall

comply the tests specified for such work in these Specifications.
| . .
202.7. Measurements for Payment -
The work of dismantling structures ‘shall be paid for in units indicated

- below by taking measurements before and after, as applicable:

(i) Dismantling brick/stone masonry/concrete

(Plain and reinforced) cuwm
(i) ' Dismantling flexible jand cement concrete pavement cuam
(iil) Dismantling steel str‘uctures . tonne

(iv) Dismantling pipes, guard rails, kerbs, gutters '
_and fencing ) linear m
V) Utlhry services Nos./linear m
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72028 Rate
The Contract unit rates for the various items of dismantling including

utility services shall be paid‘in full for carrying out the required operations
including all labour, materials/ tools, equipment, safeguards and incidental

expenditure for the sansfactory completion of the work. These rates will

also include excavation and backﬂllmg where necessary to the required
compaction and for handhng, salvaging, piling, and disposing of the
dismantied matenals within aﬂ lifts and upto a lead of 1000 m.
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Earthworks | Section 300
301, EMBANKMENT CONSTRUCTION
301.1. .Scope

This Specification shall apply to the constructton of embankments and
miscelianeous backfills with aﬂproved material obtained from roadway and
drain excavation, -bomrow plys or other sources. All embankments and
miscellaneous backfills shall }be constructed in accordance with the lines,
grades and cross—secnons shown on ’thc drawings or as directed by the

Engineer. i

.o |
301.2. Definition of ]i‘larthwork Materials

301.2.1. Topsoeil : TEJpsojil is a soil which, on visual examination, can

'be seen to be capable of sup‘poﬂ:ing plant growth.

301.2.2. Suitable fill material : Suitable material shall comprise.all
that which is acceptable in accordance with the Contract for use in the
Works and which is capable 1of being compacted in the manner specified
in this Specification to form a stable fill having side slopes indicated in the
Drawings. o o

301.2.3. Unsuitable fi;ll material : Unsuitable material for
embankment construction shall include the followmg, unless accepted by

the Engineer: _ }

|
(i) Materials from swamp?, marshes and bogs;

(ii} - Peat, log, stump and péﬂshable material; any soil that classifies as OL,
OL OHor Ptin accordance with IS:1498;

{iii) Material susceptible to‘ spontaneous combustion;

{iv) Materials with salts resultlng in leaching in the embankment, such as salt-
infested soils with pH>‘8 5 (sodic soils), when tested as per 1S:2720 Part
26;

{v) Clays having liquid hrrut exceechng 70 and plastwlty index cxcccdmg 45,
Expansive clays with ‘Free Swelling Index’ exceeding 30 per cent when
tested as per I5:2720 art 40,

" {vi) Materials in a frozen qond1h0n,

J

(vii) Fill- materials with a soluble sulphate content exceeding 1.9 gm of
sulphate (expressed as SO ,) per litre, if deposited within 500 mm or other
distance described in the Contract of concrete, cement bound materials
or other -cementitious materials forming part of the Permanent Works;

35




Section 300

Fl

Farthworks . .
. (viii)Materials with a tota] sulphate content (exp

© per cent by mass, if deposited within 500 mm, or other distance described
in the Con_tract,,of niletallic items forming part of the Permanent Works.

401.3. Physical Requirements of Embankment Materials
| ' o :

301.3.1. The materials ased in embankments and miscellaneous
backfills shall be soil, moprum, gravel, a mixiure of thesc or any other
material approved by the Engineer. Such materials shall be free of logs,
stumps, Toots, rubbish or any other ingredient likely to deteriorate or affect
the stability of the embankment. The types of materials considered unsuitable
for use in embankment sh|%aﬂ be as detailed in Clause 301.2.3.

I

301.3.2. The size of the coarse material in the mixture of earth shall
ordinarily not exceed 75[ mm when being placed in the embankment.
However, the Engineer may, at his discretion, permit the use of material
coarser than this also, if he is satisfied that the same will.not present any
difficulty as regards the placement of fill material and its compaction {0 the
requirements of these Spek::iﬁcat'iﬁns. The maximum particle size sball not
be more than two-thirds e%)f the compacted layer thickness.

301.3.3. For emban%c':ments upto 3 m height,~and not subjected to

" ‘flooding, any fill material which yields a maximum laboratory dry unit

weight of less than 14.4 kN/m’, when tested as per 18:2720 Part 7, shall be

considered unsuitable. A!gny fill material for embankments exceeding 3
~ metres height or .eml_:ank!j.ments of any height, subject to long periods of

inundation, which yields'i a maximum laboratory dry unit weight of less

than 15.2 kN/m?®, when t“iested as perrlS:2720 Part 7, shall be considered
unsujtable. The above density requirements are 1ot applicable to light-
weight fill materials likei flyash, etc.

301.3.4. General reiquirements - The materials for embankment shall
be obtained from approved sources with preference given to materials
becoming available from nearby roadway excavation or any other excavation

under the same Contract. The work shall be so planned and executed that’

the best available materizl:ﬂs are saved for the subgrade and the embankment
portion just below the subgrade. ' -

301.3.4.1. Borriaw pits : Borrow pits along the road shall be
discouraged. If permitied by the Engineer, these shall comply with the

following requirements -

(a) Location and Sﬁape - Borrow pits shall be rectangular in shape with one
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* side parallel to"the’ centrefine of the road. If on ro:
dug as near the road boundary as possible. In any ¢ ) i
10 undar . y case, no borrow pit
shall be dug within a distance equal.to the height of the embankm 'glllts
subject to a mininwm of 1.5 'm, from the toe of the final sectien of the:
road embankment, after making due allowance for future development.

7

Borrow pits shall not be dug continuously. Ri (

B th y. Ridges of not less than 8
‘width shall be left at intervals not exceeding 300 m. Small drains shall ‘t?;
cut through the ridges to facilitate drainage.

() Depib : The depth of borrow pits shall be so regulated that :

.. (i) The bottorr% of the pits do not cut an imaginary line having a slope
of 1:4 projected fr011_1 the edge of the final section of the road
embankment; the maximum depth in any case being limited to 1 m.

(i) The bed level of the pits shall slope down progressively towards the
nearest cross drain, if any, and shall not be 1 th
N, ower than the bed of the

(iii) Where the pits are on temporarily arranged cultivable land, the depth
sha_tll not exceed 450 mm. The topsoil to a depth of 150 mm shall be
stripped gnd stacked aside. Thereafter, soil may be dug to a further
depth not exceeding 300 mm. The topsoil shall then be spread back
on the land. ‘

{c) Special cases

(i) In areas (‘Jf high water table, yielding suitable borrow. ‘material, the
borrow pits §hall take the form of deep narrow continuous ditches
conn.ected with natural drainage, so as to conserve as much land a;
possible.

(ii) Borm\.v pits shall not-be dug within 800 m of towns or villages. 5
Eﬁa-voglablc, they shall not exceed 300 mm in depth and shall be
ained.

(iii) Whe_re the road embankment is used as a flood bank, as far as
possible, earth shall be borrowed only from the river sidc’. The inner
edge of any borrow pit shall not be less than 15 m from the toe of
the _bank. “Where borrowing earth from the landside cannot be
aY01ded, a berm at Jeast 25 m wide shall be left between the borrow
pit and the toe of the bank.

;[(‘)he1 ;ose of the b;lnk on the rear side shall have a cover of 750 mm
25 m over the saturation line drawn at a slope of 1 in 6
the high flood level on the river side. i in © from

. 301.3.4.2. The Contractor shall, at least 7 working days before
ommencement of compaction work, submit the following to the Engineer
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for approval :

1) Soii classification test data

i) The values of maximum dry density and optimum moisture  content
obtained in accordance with 15:2720 (Part 7) for each of the fill materials
he intends to use. L ‘

(iii) A graph of depéfty plotted against moisture content from which each of
the values in (ii) above of maximum
content Were determined. ’ .

(ivy CBR tests conducted on samples at specified density as per 15:2720 (Part
7y and for goaked and ansoaked conditions, for each of the fill materials
be intends to use in the subgrade.

Once the above information has been approved by the Engineer, it

shall form the basis for compaction. In the body of the embankment, the

" degree of compaction shall be as given in Tables 300.1 and 300.2, except
for expansive clay soils, having free swelling index below permissible
Timits, where it shall be 90 per cent of the maximum laboratory dry density

as per 1S:2720 {(Part 7).

TABLE 300.1 : EMBANKMENTS YPTO 3 m —SOIL COMPACTION

Material with Max. Lab. Dry Unii Weight KNAn® | Min. Fied Compaction *(%)

Less than 14.4 Unsuitable

14.4 or more

97

* When tested in accordance with 15:2720 (Part 7)

TABLE 3002 : EMBANKMENTS OVER 3 m — SOLL COMPACTION

Material with Max. Lab. Dry Unit Weight KN/’ Min. Field Compaction *(%)

dry density and optimum moisture

Less than 152 . Unsuitable
15.2 or more ) 97

* When tested in accordance with 15:2720 {Paxt 7)

301.4. Preparing Foundation for Embankment

301.4.1. The foundation for embankment construction shall be prepared

as under, after Temoving the topsoil/unsuitable material :

(a) Embankment less than 1 m high over natural ground : The preparanon '
consist in completely breaking-up the cleared ground

of foi_mdation shall
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surface to a minimum depth of 150 mm by ploughing or scarifying; The
ground surface shall then| be compacted according to Clause 301.5.5. .

) Embankment less than 0.5 m high over an existing black-topped or -
S gr.a\'?el road surface : A}Jl existing gravel road shall be scarified to a
minimum depth of 150 mm. In case of existing black-topped roads the

- black-topping shall be removed and the pavément shall be scariﬁcd’to a
depth of 150 mm: All par;ticles shall be reduced to a maximum size of 50

~ mm to produce a uniform material. The surface shall then be compacted

‘according to Clause 301.5.5.

(©) Emban!cment over ground not capable of supporting equiprhent :
Successive ioads of embankment material shall be spread in a u.niformlj;
_dismbuwd layer to construct the lower portion of the embankment. The
layer thickness shall bé Iimited to the minimum depth necessa.'ry to
support the equipment. T

(@ Embankment on an existing slope steeper than 1:4 : Horizontal
benches shall be cut in the existing slope 1o a sufficient width to
accommodate placement| and compaction operations and equipment. As
the embMent is plac;ed and compacted in layers,'the slope shall be

A benched, beginning each bench at the intersection of the original ground
and the vertical cut of the previous bench. o :

301.5, Construction Operations

the _ ‘ ed by fixing batter pegs and
marking the toe lines on both sides at regular intervals as guides before:
co_mmencmg the earthwork. The embankment shall be built sufficiently
w1df.:r than the design dimensi}on so that the surplus material at the edges
(which does not receive the same degree of éompaction as the rest of the’
ecmbanlizgnt) ﬂrlnagﬂ beedu"lmmcd ensuring that the remaining material is

ompacted to the desin density and in positi ified '

o fied site slopes. g in position specified and conforms to

_ 30.1.5.2. Dewatering : If the foundation of the embankment is in an
area with st:agnant water, and in the opinion of the Engincer, it is feasible
to remove it, the same shall be removed by bailing out or pumping, as
dnect@d by the Engineer, and the area of the embankmcnf foundation simll
be kept dry. Care <hall be taken to discharge the drained water so as not
to cause ‘damage to the works, crops or any other property. Due to any
negligence on the part of the |Contractor, if any such damage is caunsed, it
sh:al% be the _sole responsibility of the Contractor to' repair/restore it’to
original condition or compcn‘isate the damage at his own cost.
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301.5.3. Stripping, of topsbil :_TheA topsoil from all areas of Cﬂfﬁhg

and from all areas o

be covered by embankment shall be stripped to

specified depths not exc eeding 150 mm and stored in stockpiles of height

not exceeding 2 m for

disturbed areas where fevegetation is desired.

301.5.4. Spreading and ioistare control

301.5.4.1. Suifable

mbankment material shall be spread in successive

layers of uniform thickness over the entire width of embankment. The

depth of each layer ©
compaction procedure
shall be as specified in

Where materials ¢

layers, each layer com

301.5.4.2. Layers s

F filling shall suit the compaction plant and the
approved by the Engineer. The thickness of layer
Clause 301.5.5. : '

of appreciably different characteristics are to be
ents, such materials shall be spread in separate
osed of only one type-of material. - .

hall be placed, at such cross-falls as will shed storm

~water and prevent pon ding.

301.5.4.3. Bach layer shall be finished by 2 suitable tractor-towed _7

appliance or manua]ly,?

using camber board and compacted as per Clause

301.5.5. Successive layers. shall not be placed until the layer under

consideration has been;

thoroughly compacted to the specified requirements

as in Tables 300.1 an:d 300.2 and got approved by ‘the Engineer. Each
compacted layer shall be finished parallel to the final cross-section of the

embankment. o

301.5.4.4. Work 0#1 compaction of materials in embankment shall only
be carried out when the material has a moisture content within £ 2 per cent
of OMC. Clay soils shall be compacted on the wet side of the optimum.
The Contractor shall, !if‘ required, adjust the moisture content of material

spread without extra ci%harge.

amount of water shall

Should the material be too dry, the required
be applied uniformly by 2 trailer mounted water

bowser and-thoroug}ﬂg'r mixed in the soil by blading, discing or harrowing
until a uniform and é%lﬁsfactory moisture content is obtained through the
depth of the layer. Sﬂfould the material be too wet, it shall be aerated by
blading, discing or harrowing until the moisture content is satisfactory. The

Contractor shall conserve the moisture content of material excavated when
this is close to the optimum moisture content and such material shall not
be stockpiled or d0l|:1blc handled, but shall be spread and compacted

s
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without delay. Alldwance shall be made- for eifabprétion,‘ for instance in
excessively hot weather, by the addition of extra moisture so that compaction
may be carried out satisfactorily.

301.5.5. Compaction : Only the compaction equipment approved by
the Engineer shall be employed to compact the different types of materials
encountered during construction. If the compacted layer thickness is not to
exceed 150 mm, static smooth-wheeled rollers of 80 to 100 kN static
weight can be used. However, for higher compacted layer thicknesses upto
200 mm, vibratory rollers of 80 to 100 kN static weight shall be used. The
Contractor shall demonstrate the efficacy of the equipment he intends to
use by carrying out compaction trials. The procedure to be adopted for
these site irials shall first be submitted to the Engineer for approvai.
Rolling shall begin at the edge of the fill and progress towards the centre
line, overlapping on successive trips by about one half the width of the
rolter unit. On superelevated curves, rolling shall begin at the low side and
progress towards the high side. : '

‘Each layer of the material shall be thoroughly compacted to the
densities specified in Tables 300.1 and 300.2 for embankments upto 3 m
height and above 3 m height respectively. _

The degree of compaction shall be measured in each layer, as laid
down in Clause 1803. -

Subsequent layers shall be placed only after the finished layer has been
tested and accepied by the Engineer.

When density measurements reveal any soft areas, further compaction
shall be ca_rried out as-directed by the Engineer. If inspite of that, the
specified compaction is not achieved, the material in the soft areas shall be
rem(?ved and replaced by approved material, compacted to the density
requirements to the satisfaction of the Engineer. -

301.5.5.1. Repairs of damages caused by rain!spill'age of water :
When damages to embankment are caused by rain or otherwise, the soil in
the affected portion shall be removed in such areas as directed by the
Engineer before the next layer is laid and compacted. Tests shall be carried
out as directed by the Engineer to ascertain the density requiremenfs of the
repaired area. The work of repairing the damages shall be carried out by
the _Contractor at his own cost including arrangement of machinery/
equipment for the purpose.
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301.5.6. Embanklhent around structures : To ‘avoid interference .
with the construction of abutments, wing walls or retutn walls of culvert/ .

bridge structures, the Contractor shall, at points to be determined by the
Engineer, suspend work on embankment forming approaches to such
structures, until such time as the construction of the latter is sufficiently
advanced to permit the completion of approaches without the risk of
damage to the structure. ' : ' :

Unless directed- otherwise, the filling around culverts, bridges and
other structures upto a distance of twice the height of the road from the
back of the abutment shall be carried out independent of the work on the
main embankment. The fill material shall not be placed against any
abutment or wing wall, unless permission has been given by the Engineer
but in any case not until the concrete or masonry has been in position for
14 days. The embankment and subgrade shall be brought up simultaneously

in equal layers on each side of the structure to avoid displacement ard .-

“unequal pressure. The sequence of work in this regard shall be got,
approved from the Engineer. : :

Where the provision of any filter medium is specified behind the

abutment, the same shall be laid in layers simultaneously with the laying
of fill material.

Where it may be . impracticable to use conventional rollers, the ‘

compaction shall be carvied out by appropriate mechanical means such as
small vibratory roller, plate compactor OF power rammer. Care shall be

taken to see that the compaction equipment does not hit or come too close:

to any structural member 80 as to canse any damage to them oI excessive
pressure against the structure. ‘

301.6. Finishing ‘Operations

Finishing operations shall include the work of shaping and dressing
the shoulders/verge/roadbed and side slopes to conform to the alignment,

levels, cross-sections and dimensions shown on the drawings or as directed

by the Engineer subject 10 the surface tolerance described in Clause 1802.
Both the upper and lower ends of the side slopes shall be rounded-off o
improve appearance and to merge the embankment with the adjacent
‘terrain. . _

The topsoil, removed and conserved earlier (Clause 301.5.3) ghall be
spread over the fill slopes as per directions of the Engineer to facilitate the
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' gronh' of ":vegetation. Sl(jpesf shall be roughened and mo'istened-sﬁghﬂy.

prior to the application of the ‘ opsoil in order to provide satisfactory bond.
The depth of the topsoil shall be sufficient to sustain plant growth, the
usual thickness being 100 to 150 mm. Where directed, the slopes shali be
turfed: : 1

3017, Earthwork for Widening Existing Road Embankment

When an existing embankment and/or subgrade is to be widened and
jts slopes are steeper than 1 vertical on 4 horizontal, continuous horizontal
benches, each at least 300 mm wide, shall be- cut into the old slope for
ensuring adequate bond with the fresh embankment/subgrade material to
be added. The material obtained from cutting of benches may be utilised
in the widening of the embankment/subgrade. However, when the existing
slope against which the fresh material is to be placed is flatter than 1
vertical on 4 -horizontal, *he siope surface may only be ploughed or
scarified instead of resorting to benching. : .

When the width of the \jwide:ned portions is insufficient 10 permit -the
use of conventionai rollers, ¢ompactiqn shall be carried out with the hélp
of small vibratory rollers/plate ‘compactors/power rammers or any other
appropriate equipment appm\;.red by the Engineer. End dumping of material
from trucks for widening operations ‘shall be avoided except in difficult
circumstances when the extra width is too narrow to permit the movement

of any other types of ,hau]in‘g equipment.

- |
301.8. Earthwork over Existing Road Surface

Where the embanlane;ntiis to be placed over an existing road-surface, :

the work shall be carried out as indicated below: .
‘ _

(i) If the existing road éurfacc is of granhlar or bituminous type and lies
within 1 m of the-new subgrade level, the same shall be scarified to a
depth of 50 mm or|more if specified, so as to provide ample bond
between the old and new material ensuring that at least 300 mm portion
below the top of new| subgrade level is compacted to the desired density:

(ii) If the eXisting road SP.\’faCG is of cement conicrete type and lies within 1
m of the new subgrade level, the same shall be removed completely.

{iii) If the level difference between l:hé existing road surface and the new
formation level is more than 1 m, the existing surface shall be permitted

to stay in place without any modification.
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301.9. Setflement Period _
~ Where setflement pé-iod is specified in the Contract, the embankment
ghiall rémain in place for|the required settlement petiod before- excavating

for abutiient, wingwall, retaining wall, footings etc. or driving foundation- -

piles. The duration of the required settlement period at each location shall
be as provided for in thtl; Contract or as directed by the Engineer.
A :

301.10. Plying of Traffic

Construction and other vehicular traffic shall not use the prepared
surface of the embankment and/or sub grade without the prior permission of
the Engineer. Any damage arising oyt of such use shall, however, be made
good by the Contractor at his own pxpense as directed by the Engineer.

301.11. Surface Ejnish and Quality Control of Work
- |

- Control on the quality of materials and works shall be exercised in
accordance with Clause; 1803. ' 5 - '

301.12. Measurements for Payment

Earth embankmeit construction shall be measured separately by taking
cross-sections at intervals in the orig inal position before the work starts and
after its completion and computing the volumes of earthwork in cubic
metres by the method of average end areas. '

The measurement of fill material fron;,lr_ borrow areas shall be the

difference between the pet quantities .of compacted fill and the net quantities

of suitable material brought from roadway and drainage excavation. For
this purpose, it shall be assumed that one cum of suitable material brought
to site, from road and drainage ex¢ vation, forms one cum of compacted

fill and all bulking or [shrinkage shall be ignored.

' Stripping of topsaii to the $pecified depth including storing and
reapplication shail be Imeasure:;i in| square metres. ' ‘

Work involving l%sening arld recompacﬁng of ground supporting

embankment shall be measured in cubic metres.
Removal of uns gitablc material at embankment foundation and
replacement with suitdble material shall be measured in cubic metres.

Scarifying existiné granular/bifuminous road surface shall be measured

. in square metres. /
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Dismi ntling and removal of existing cement concrete pa{rement shajl
be measured as per Clause 202. '

Filter medium and backfill material behind abﬁtments, wing walls and

. other retaining structures shall be measured as finished work in position in

cubic metres.

Setting out shall be measured in hinear metres (refer Clause 108)..
301.13. Rate

~ 301.13.1. The -Contract upit rates for the items of embankment
construction shall be payment in full for carrying out the required operations
including full compensation for :

(i) Cost {)f arrangement of land as a source of supply of material of rc_qued
quantity for construction unless provided otberwise in the Contract;

(i) Compacting ground supporting embankment except where removal and
. replacement of suitable material or loosening and recompacting is
mvolved; :

(iii} S_carifying or cutting continnous horizontal benches 300 mm wide on
side slopes of existing embankment and subgrade as applicable;

{iv) Cos.t of watering or drying of material in borrow areas and/or embankment
during construction as required;

() Spreadin.g in Jayers, Bringing to appropriate moisture content and
compacting to Specification requirements;

(vi) Shaping and dressing top and slopes of the embankment including
rounding of comers;’ :

(vii) Restricted working at sites of structures;
(viii) Working on parrow width of embankment;

(ix) Excarzation in all soils from borrow pits/designated borrow areas including
clearing an.d grubbing and transporting the material to embankment and
subgrade site with all lifts and leads unless otherwise provided for in the
Contract; ' :

(x) All labour, materials, tools, equipment and incidentals necessary to
complete the work to the Specifications;

(xi) Dewatering; and

(xii) Keeping the embanlqncnt/compictcd formation free of water.
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301.13.2. In case the Coniract unit rate specified is not inciusive.of all

leads, the unit rate for transporting material beyond the initial iead, as
specified in the Contract for construction of embankment shall be inclusive

of full compensation for all labour, equipment, tools and incidentals
necessary on account of the additional haul or transportation involved

beyond the specified initial lead.

301.13.3: The Contract unit rate for the items of stripping and storing

topsoil and of reapplication of topsoil shall include full compensation for -

all the necessary operations including all lifts, but leads upto 1000 m: or as
otherwise specified. -

301.13.4. The Contract unit rate for loosening and recompacting the
Ioosened materials shall include full compensation for loosening to the
specified depth, -including breaking clods, spreading in layers, watering
where necessary and compacting to the requirements.

301.13.5. The Contract unit rate for items of removal of unsuitable .

material and replacement with suvitable material shall be as per Clause
30112, : '

"301.13.6. The Contract unit rate for scarifying existing granular/
bituminous road surface shall be payment in full for carrying out the
required operations includifig full compensation for all labour, materials,
tools, equipment and incidentals pecessary to complete the work. This will
also comprise of handling, salvaging, stacking and disposing of the
dismantled materials within all Iifts and upto a lead of 1000 m or as
otherwise 'specified. - :

~ 301.13.7. The Confract unit ratc for providing and laying material
behind abutments shall be payment in full for carrying out. the required
operations including all materials, labour, tools, equipment and incidentals
to complete the work to the Specifications.

301.13.8. The cost of testing shall be bome by the Contractdr_.
302. EARTHWORK IN CUITING
302.1. Scope

The work shall consist of excavation, removal and satisfactory disposal -

of all materials necessary for the construction of roadway, side drains and
watei'ways in accordance with the requirements of these Specifications and
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the lines, grades and cross—s‘lé:ctio’ns stiown in the drawings or-as indicated
by the Engineer. It shall include earthwork in excavation in erdinary soil,

‘soft rock, hard rock .or soil mixed with boulders to achieve designed

formation width including i}hauling and stacking of material useful for

* construction at suitable sites and safe disposal of unsuitable cut materials -

in specified manner, triraming, filling of unevenness, blindage and finishing
of the road to specified dijanensions or as directed by the Engineer for
smooth riding. |

3022, Classification of Excavated Material
302.2.1. Classificationj : All materials involved in excavation shall be
classified by the Engineer as under :

. (@) " Soil

(b Ordinary Rock: (not i‘equiring biastirig)

(c}) Hard Rock (reqﬁiriné blasting)

(d) Hard Rock (blasting fprohibited)

() Marshy Soil

Furthef details pertaining to the above Classification are provided at
Annexure-300.1.

302.2.2. The classification of excavated material shall be decided by
the Engineer and his decision shall be final and binding on the Contractor.
Merely the use of explosi\jfes in excavation will not be considered as a
reason for higher classification until blasting is clearly necessary in the
|

opinion of the Engineer. -

302.3. Constructiodj Operations

302.3.1. After site clc%a*ance, the limits of excavation shall be set out
to lines, curves, slopes, gradients and cross-sections as shown on the
drawings as per directions of the Engineer. This shall be achieved by
constructing job pillars, level pillars, reference pillars, cross-section points,
back-cutting lines {back of formation) and reference lines 1.5 m away from

formation lines on hill and valley sides.

‘In case of hill roads, tl‘le actual area to be cleared shall be marked on
ground with reference to the trace-cut. The trace-cut shall be about one
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metre wide track, cut along the selected alignment to facilitate access to the
area for inspection and sunvey. It may not be possible to cut a trace where

through unapproachable area and may, therefore,

be detoured at such locati mS by cutting the trace either along the top or

" bottom periphery of these areas. Reference line (hill side edge) shall be

" marked on ground at 1.5
of formation width and valley side reference line shall be marked at 1.5m -

in-above the edge of proposed back-cutting line

below the trace cut (formaticn)_level.

302.3.2. Stripping and storing topsoil : When so directed by the

Engineer, the topsoil (defined as per Clause 301.2.1) existing over the sites

of excavation shall be stripped to specified depths and stockpiled at
designated locations for re:—use in covering embankment slopes, cui slopes,
herms and other disturbed areas where re-vegetation is desired. Prior to

stripping the topsoil, all

rees, shrubs, etc. shall be removed along with.

their roots, with approvaliof the Engineer.

302.3.3. Excavation

in conformity with the directions as given below and in a manner approved
by the Engineer. The work shall be so done that the suitable materials
available from excavation are satisfactorily. utilised as decided upon

beforehand.

While planning or executing excavations, the Contractor shall take all

adequate precautions agai

nst soil erosion and water poliution, eic. and take

appropriate drainage measures to keep the site free of water.

The excavation shall
dozers {Tracked dozers
relevant factors. If done

be done manually or mechanically using angle
using angle dozing blades) based on various

generally using dozers started at trace-cut level cutting sideways into the

hill side. Two-stage cons
widening, shall be done i
as an urgent requirement
done.

truction, i.e., first malking 2.5 m track and thea
f light vehicle communication is to be established
In other cases single stage construction shall be

| General : All excavations shall be carried out .

cost.

by mechanical means, the work is commenced

The excavations shall conform to the lines, grades, side stopes and
levels shown on the draw :ngs or as directed by the Engineer. The Contractor
shall not excavate outside:: the limits of excavation. Subject to the permitted

tolerances, any excess de:,pth)’width excavated beyond the specified levels/

dimensions on the drawings shall be made good at the cost of the
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. Contractor with suitable material of characteristics similar to that removed”

and compacted to the requirements of Clause 301,

All debris and loose material on the slopes of cuttings shall be
removed. No backfilling shall be allowed to obtain required slopes excepting
that when, boulders or soft materials are encountered in cut slopes, these -
shall be excavated to approved depth on instructions of the Engineer and
the resulting cavities filled with suitable material and thoroughly compacted

,\in an approved manner.

After excavation, the sides of excavated area shall be trimmed and the
area contoured to minimise erosion and ponding, allowing for. natural
drainage to take place. Compensatory afforestation cost for damage to trees
shall be paid to Forest Department as per relevant Act.

302.3.3.1. Damage to property caused by excavation and safe
disposal of debris : The excavated debris shall be saved from falling on
the side slopes down below the formation to avoid damage to private or
Govt. property and damage and erosion of hill slopes and damage of trees.
Checkwalls shall be made by the Contractor for this purpose at his own

All excavated material shall be disposed of to safe places by the
Contractor as directed by the Engineer. Stacking of debris etc. along any
roadside shall not be permitted. '

302.3.3.2. Construction of cross-drainage works and side drains:
Cros_s—Drainage works like scuppers or small culverts 1 to 2 m span and
side drains, shall be constructed along the formation cutting work and will
be included in the formation cutting contract with least interference of
existing drainage and additional locations for extra drainage required to
control the damage of road surface by surface runoff as per drawings or as
directed by the Engineer. :

302.3.4. Methods; -tools and equipment : Only such methods, tools
and equipment as approved by the Engineer shall be adopted/used in the
work. If so desired by the Engineer, the Contractor shall demonstrate the
efficacy of the type of equipment to be used before the commencement of

. work.

302.3.5. Rock excavation : Rock, when encountered in road excavation,
shall be removed upto the formation level or as otherwise indicated on the
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.drawings. Whére,' however, unstable shales or other unsuitable materials

are encountered at the formation level, these shall be excavated to the
extent of 500 mm below the formation level or as otherwise specified. In
all cases, the excavation operations shall be so carried out that at no point
on cut formation, the rock protrudes above the specified levels. Rocks and
large boulders which are likely to cause differential settlement and also
Iocal drainage problems should be removed to the extent of 500 mm below
the formation level in fill formation width including drams and cut through
the side drains.

Where oxcavat_ion is done to levels lower than those specified, the
excess excavation shall be made good to the satisfaction of the Engineer.

Slopes in rock catting shall be finished to uniform lines corresponding
to slope lines shown on tbe drawings or as directed by the Engineer.

Notwithstanding the foregoing, all loose pieces of rock on excavated slope.

surface which move when pierced by a crowbar shall be removed.

Where: blasting is to be resorted to, the same shall be carried out to
Clause 304 and all precautions indicated therein observed.

Where presplitting is prescribed to be done for the establishment of a
specified slope in rock excavation, the same shall be carried out to Clause
304.

302.3.6. Excavation in marshj' soil : The excavation of soils from
marshes/ swamps shall be carried out as per the programme approved by
the Engineer. :

Excavation of marshes shall begin at one end and proceed in one
direction across the entire marsh immediately ahead of backfilling. The
method and sequence of excavating and backfilling shall be such as to
ensure, to the extent practicable, the complete removal or displacement of
all muck from within the iateral limits calied for on the drawings or as
staked by the Engineer, and to the bottom of the marsh/firm support or
levels as indicated on the Drawings.

302.3.7. Excavation of road shoulders for widening of pavement or
providing treated shoulders : In works invelving widening of existing
pavements or providing treated shoulders, unless otherwise specified, the

shoulders shall be removed to their full width and to levels shown on .

drawings or as indicated by the Engineer. While doing so, care shall be
taken to see that no portion of the existing pavement designated for
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- retention is Ioosened or dlsturbed I.f the existing pavement gets distarbed

or loosened, it shall be dlsm%:mtled and cut to a regular|shape with sides
vertical and the dlsturbedlloos‘;ened portion removed completely and relaid
as drrected by the. Engincer, at the cost of the Contractor

302.3.8. Excavation for surface drams Where the Conlract provides

' 'fof construction of surfaoe/sub—surfaoe drains to Clanse 307, excavation for

these shall be carried out in proper sequence with other works as approved

- by the Engmef:r

302.3.9, Slld&;lshpslsubmdence If shps slides or subsidence occur

" in cuttings during the process of construction, they shall be removed at the

cost of the Contractor as ordered by the Engineer. Adequate precautions
shall be taken to ensure that during construction, the slopes are not

" rendered unstable or give nse to recurrent slides after construction. If

finished slopes slide into tha roadway subsequently, such slides shall be
removed and paid for at thc Contract rate for the class of excavation
involved, provided the slides are not.due to any negligence on the part of
the Contractor. The classification of the debris material from the slips,
slides, etc. shall conform to its condmon at the time of removal and
payment made ax:cordmgly, regardlcss of 'its condition. earlier.

3023, 10. Drainage of excavated portmn If water is met wrthm the
excavaﬂons due to springs, ‘seepage from ponded water, rain or other
canses, it shall be removed by suitable diversions; pumping or bailing out
and the excavation kept dry whenever so required or ‘directed by the
Engineer. Care $hall be taken to discharge the drained water into suitable
outlets as not to cause damage to the works, crops or any other property.
Due to any neghgence on the past of the Contractor, if any such damage.
is caused, it shall be the sol‘e responsibility - of -the Contractor to repair/
restore to the original condition at his own cost or compensate for the

d o
amage. 1 y

302.3.11. Disposal of exdwated matena!s All the excavated materials
shall be the .property of the‘ Employer. The material obtained from the
excavation of roadway, shoulders drains, cross-drainage works, etc. shall
be used for filling-up of (i) roadway embankment (ii) the existing pits in

the nght—of—way and {iii) for landscaping of the road as ‘directed by the

Engineer, including levcllmg“ and spreading with all lifts and lead upto

1000 m and no extra payment shall be made for the same.
7 All hard materials, such as hard moorum, ruoble,_e'_tc; not intended for
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Engineer with all lifts and lead upto 1000 m.

. I o t )
. Unsuitable and surplus material not intem%ed for use within the lead

N speciﬂedfabove:éhall also, if necessary, be transporied with all Lifts and

lead beyond initial 1000 m, disposed of or used as directed by the
Engineer. - T ' ‘ ‘ '
|

302.3.12. Backfiilmg : Backfilling of m;asonry/coucrete!hume pipe
drain excavation” shall| be done with approved material after concreie/

masonry/hume- pipe is [fully set and carried out in such a way as not to
cause undue thrust od any part of the stru‘k:ture-andfor not -to. cause
differential settlement. [All space between the drain walls and the side of

the excavation shall be refilled to the original suTrface making due allowance
for settlement, in layers generally not exce(‘ading 150 mm compacted
thickness to the requited density, using suita‘blc compaction equipment

such as mechanical tamper, rammer or plate compactor as directed by the -

Engineer. : ‘
302.4. Plying of Consiruction 'ﬁ'affic‘

Construction traffi o shall not use the cut formation and finished
subgrade without the |prior permission of the Engincer. Any damage
arising out of such use shall be made good bir the Contractor at his own

expense.. 5 \
- \
|

302.5. Preservation of Roadside Drains and Structures

The- Contractor shall undertake -all reasonable -ﬁrécaﬁtions for the

protection and preservation of any or all cxilsti_ng roadside trees, drains,
pipes, conduits and an}: other structures under or above ground, which may
be affected by constnlllction operations and W"hi(:h, in the opinion of the

Engineer, shall be con:‘ ged in use without any change. Safety mMeasures -

taken by the Contrac ; r in this respect, shall be got approved from the
Engineer. However, if! any of these objects is damaged by reason of the
Contractor’s negligence, it shall be replaced| or restored to the original
condition at his expepse. If the ‘Contractor | fails to do so, within the
required time as directed by the Engineer or if, in the opinion of the
Engineer, the actionsiirﬁtiated by the Contractor to replace/iestore the

damaged objects are [ pot satisfactory, the anineer shall arrange the

replacement/restoration- directly ‘through any 9ther agency at the risk and .

cost of the Contractorﬁ after issuing a prior notice to the effect.

If |
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The cut formation,' which serves as a subgra&c, shai_l be prebarcd to .

* receive the sub¥bas¢/bas¢ course as directed by the Engineer.

" Where the material in the subgrade (that is within 300 mm from. the
iowest level of the pavement) has a density less than 100 per cent of
Maximum Dry Density as per [5:2720 (Part 7), the same shall be loosened
to a depth of 500 mm and compacted in layers in accordance with the
'r_equirements of Clanse 301.5.5. Any unsuitable material (defined as per
Clause 301.2.3) encountered in the subgrade level shall be removed as
directed by the Engineer and replaced with siitable material and compacted
in accordance with Clause 301.5.5.

In rocky formations, the surface irregularities shall be corrected and
the levels brought up to the specified elevation with granular base material
as directed by the Engineer, laid and compacted in accordance with the
respective Specifications for these materials. The unsuitable material shall

“be disposed of in accordance with Clause 302.3.11. After satisfying the

density requirements, the cut formation shail be prepared to receive the
sub-base/base course in accordance with Clause 303 to reccive the sub-

. base/base course.

_ 302.7.  Finishing Operations .

Finishing operations shall include the work of properly shaping and
dressing all excavated surfaces.

When completed, no point on the slopes shall vary from the designated
slopes by more than 150 mm measured at right angles to the slope, except
where excavation is in rock (hard or soft) where no poiﬁi shall vary more
than 300 ram from the designated slope. In no case shall any portion of the

-slope encroach on the roadway.

The finished cut formation shall satisfy the surface tolerances described.

in Clause 1802,

Where directed, the topsoil removed earlier and conserved (Clauses
301.5.3 and 302.3.2 shall be spread over cut slopes, where feasible, berms
a/n‘d other disturbed areas. Slopes may be roughened and moistened slightly,
prior to the application of topsoil, in order to provide satisfactory bond.
T]-le depth of topscil shall be sufficient to sustain plant growth, the usval
thickness being from 75 mm to 100 mm.
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3028, Measurements for Paym;.ht

Excavation for roadway shall be measured by tak/mg cross-sections at

" suitable intervals in the original position before the work starts and after its

completion and computing the volumes in cubic metres by the method of
average end areas for each class of material encountered. Where it is not
feasible to comipute volumes by this-method because of erratic location of
isolated deposits, the volumes shall be computed by other accepted methods.

At the option of the Eﬁgineer, the Contractor shall leave depth

" indicators during excavations of such shape and size and in such positions

as directed so as to indicate the original ground level as accurately as
possible. The Contractor shall see that these remain intact till the final

measurements are taken.

For rock excavation, the overburden shall be removed first so that

necessary cross-sections could be taken for measurement. Where CToss- .

sectional measurements could not be taken due to irregular configuration
or where the rock is _adm.ixed with otber classes of material's,. the volumeés
shall be computed on the basis of stacks of excavated rubble after making
35 per cent deduction therefrom. When volumes are calculated in this
ianner for excavated material other than rock, deduction made will be to
the extent of 16 per cent of stacked volumes. '

Works involved in the preparation of cut formation shall be measured
in units indicated below :

_( Loosening and recdgapacting the loosened material at ' cu.m
_ subgrade g :

(i) Loosening and removal of unsuitable material ‘and replacing
with a suitable material and compacting to required density cu.m

(iii) Preparing rocky subgrade : ‘ sq.m
(iv) -Stripping including storing and reapplication of topsoil | cu.m
W) bisposal of surplus material beyond initial 1000 ‘m iead cum
{vi) Setting outf
302.9. Rate
302.9.1. The Contract unit rates for the items of roadway and drain

‘excavation shall be payment in full for carrying out the operations required
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for the individual items inciu#lin'g full compensation for @ |

transporting -thc'excava\j“ted materials and dcpositing the same on sites of ; _
embankments, spoil ba1‘1ks or stacking as direcied within all lifts and lead
| upto 1000 m or as otherwise specified; . o

a

et

(i trimming bott_bms an&-%slopes of excavation;
(il dewatering;
(iv) keeping the work frce%of water; and

(v) all labour, materials, tools, equipment, safety measures, testing and
‘incidentals necessary to complete the work to Specifications.

Provided, however, where presplitting is prescribed to achieve 2
speciﬁed slope in rock excay{ation, the same shall be paid for vide Clause
304.3.4, C

- 302.9.2. The Contract ﬁnit.ratc for loosening and rccolﬁpacting the
{oosenied materials at subgrade shall include full compensation for loosening
to the specified depth, including breaking clods, spreading in layers,

watering where necessary arild cormpacting to the requirements.

302.9.3. Clauses 301.10 and 302.9.1 shall apply as regards Contract
unit rate for item of removal of unsuitable material and replacement with
suitable material respectively, :

2.9.4. The Contract 1;mit rate for item of preparing rocky subgrade
as per Clause 302.6 shall be Tull compensation for providing, laying and
compacting granular base material for correcting surface irregularities
including all materials, lab?m and incidentals necessary to complete the

work| and all leads and lifts.

02.9.5. The Contract unit rate for the items of stripping and. storing
topsoil and of reapplication of topsoil shall include full compensation for
all the necessary operations including all lifts, but leads upto 1000 m, or
as otherwise specified. -

02.9.6. The contract|unit rate for disposal of surplus earth from
roadway and drain excavation shall be full compensation for all labour,
equipment, tools and incidentals necessary on account of the additional
haul|or transportation invalved beyond the initial lead of 1000 m, or as
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303, SUBGRADE CONSTRUCTION
303.1. Scope '

_ These Speciﬁcati' ns shall apply to the construction of subgrades, in
ernbapkments as well as in cut formations, with approved material obtained

from roadway and dralm excavation, borrow pits or other sources. Adl
subgrades shall be -constructed in accordance with the requirements of
these Specifications and in conformity with the lines, grades and cross-

sections shown on the drawings or as directed by the Engineer. Also

included are the subgrades improved by way of treatment with Iime/

cement as additives. |
3032. Definition of Subgrade

Subgrade can be defined as a compacted layer, generally of natuzally
occurring local soil, assumed to be 300 mm in thickness, just beneath the
pavement crust, providing a suitable foundation for the pavement. The

subgrade in embankment is' compacted in two layers usually to a higher

standard than the deeper’ part of the embankment. In cuttings, the cut
formation, which serves as the subgrade, is treated similarly to provide a
suitable foundation for the pavement. Where the naturally occurring local
subgrade soils have poor engineering properties and low strength in téoms
of CBR, for example!in Black Cditton soil areas, improved subgrades are
providéd by way of lime/cement treatment or by mechanical stabilisation
and other similar tecl'!:miques. '

3033. Matenﬁlls and General Requirements for Subgrades in '

Embanikment

» 303.3.1. Physical requirements : The materials used for subgrades in

‘ f%mbanlanent shall be isoil, moorum, gravel, a mixture of these or any other

Eﬁ'laterial approved by the Engineer. The materials considered unsuitable for
se in embankments fare listed in Clause 301.2.3.

_ 303.3.2. Where jan expansive clay with acceptable ‘free swelling
index” value is used as a fill material in embankment, the subgrade and top

500 mm portion of tﬁe embankment just below the subgrade shall be non-

expansive in nature.

303.3.3. The sizfé of the coarse material in the mixture or earth shall
* ordinarily not exce'et@ 50 mm when placed in the subgrade. However, the
Engi’neerf may, at his discretion, permit the use of material coarser than this
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also, if he:l is satisfied rhat the same will not presentauy Aiffic ufty =
regards the placement of fill material and its compaction to the requirements. -

- of these Specifications. The maximum- particle size shall not bg more than
(wo-thirds of the compacted layer thickness. ' :

303.3.4. For use in the subgrade, any fill material which yields a
maximum laboratory dry unit weight of less than 16.5 XN/m® when tested
as per 15:2720 (Part 7) shall be considered unsuitable. :

303.3.5. General requirements

 3033.5.1. The w_drk chall be so planned that the best available
materials are saved for the subgrade and the embankment portion just

pelow the subgrade._ _
303.3.5.2. For preparation of foundation Clause 301.4.1 shall apply

303.3,5.3. For submission of documents to the Engineer, Clause 301.3.4.2
shall apply except that on the basis of Dry density — Moisture content-CBR
celationships for each of the fll materials, the Contractor shail submit to the
Engineer, the fill material he intends to use in the subgrade, which should
satisfy the design subgrade CBR requirement. For the subgrade, the degree
of compaction shall be at least 100 per cent of the maximum laboratory dry
density as per 18:2720 (Part 7). '

3034. Materials and General Requirements for Subgrades in
Cutting
If the road is in full cutting, the roadbed and subgrade shall be in the

 cut hill formation. If the road is in part-cutting and part filling, the fill shall

be generaliy formed by placing the cut soil itself. In both cases, in the top
500 mm portion of road formation, suitable materials as mentioned in
Clause 303.3 shall be used. :

_ 303.5. Construction Operations

- 303.5.1. For setting out, dewatering and stripping of top soil, Clauses-;
301.5.1 to 301.5.3 shall apply. - ‘-

303.5.2. Compacting ground supporting embankment/subgrade: |
Where necessary, the original ground shall be levelled to facilitate placement A
of first layer of embankment; scarified, mixed with water and then
coppacted by rolling so as to achieve a minimum dry density corresponding
to 100 ;per cent degree of compaction as per 18:2720 {(Part 7).
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In case vé(here the difference between the subgrade level (top of the
subgrade on which the pavement rests) and ground level is less than 0.3m
" and the ground does not have the needed 100 per cent relative compaction
with respect to 18:2720 (Part 7), the ground shall be loosened upto a level
0.3 m below the subgrade Jevel, watered and compacted in layers in

accordance with Clause 303.5 to not less than 100 per cent of the dry .

density as per 15:2720. (Part 7).

Where so directed by the Engineer, any unsuitable material in the
-embankment foundation shall be removed and replaced by approved
materials laid in layers to the required degree of compaction. Embankment
or subgrade work shall not proceed until the. foundation for embankment/
subgrade have been inspected by the Engineer for satisfactory condition
and approved.

Any foundation tréatment specified for embankments, especially high .

embankments, resting on suspect foundations ‘as revealed by borehole logs

shall be carried out in a manner and to the depth as desired by the Engineer.

Where the ground on which an embankment is to be built-has apny of the
types of unsuitable materials listed in Clause 301.2.3, at Jeast 300 mum of
“such material must be Temoved and replaced by acceptable }i\l material
before embankment construction commences.

303.5.3. Improved subgrade,cbnstmction : Tn case of weak subgrade

soils, like, some varieties of highly plastic Black Cotton soils yielding very

low soaked CBR values, the subgrades shall be improved in their strength:

(CBR) values_and in their workability characteristics by treatment with
additives like lime/lime+cement, etc. For the construction of such improved
subgrades, Clauses 403 and 404 shall apply.

303.5.3.1. Improved subgfade, construction in snow bound areas:
Repeated freezing and thawing tends the soluble salts to move up due to
capillary action; which causes hardening of bitumen due to chemical action

of salts. Also, due to change in volume on freezing and thawing, the salts

- ‘E‘

breakup the pavement in cold regions. Wherever salt concentrations ‘in 7

excess of 0.2 per cent are met with; a capillary cut-off in the form of a 1 0
mm compacted layer of coarse sand shall be provided in the subgrade to
check the upward movement of the moisture from below.

303.6.
303.6.1. For compaction, Clause 301.5.5 shall apply except that each

Compaction .
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lgyer of the material in the -s#bgrade shall be thoroughly compacted to at
Jeast 100 per cent of Maximuim Dry Density as per 1S:2720 (Part 7).
3037. Drainage |
‘1

The surface of the emban];xnéntlsubgrade at all times during construction

" shall be maintained at such 211 cross-fall (not flatter than that required for

effective drainage of an eartPen surface) as will shed water and prevent
ponding: P ‘
303.8. Preparation nf Cut Formation

' 'the cut formation, whjc;h serves as a subgrade, shall be prepar'éd, as

per Clause 3026, to reccive the sub-base course as directed by the
Engineer. :

. 303.9. Subgrade Stréngth

. . 1 :
303.9.1. It shall be ensured, prierto actual execution that the borrow
area material to be used in the subgrade satisfies the requirements of the

" design CBR. ‘ '

303.9.2. Subgrade shali be compacted and finished to the design
strength consistent with other physical requirements. The actual laboratory
CBR values of constructed subgrade shall be determined on undisturbed
samples cut out from the co;mpacted subgrade in CBR mould fitted with -
cutting shoe or on remoulded samples, compacted to the field density at the
field moisture content. |
©303.9.3. Where the subgrade soil does not possess the requisife

engineering properties of a ‘jsuitabl'e_ material (Clause 301.2.2) and yields
very low CBR values as fqi example in case of Black Cotton s0ils, the
siubgrade soil properties m :d to be improved by stabilisation techniques
using stabilizers such as lin%Le or Time plus cement. Clauses 403 and 404
shail apply in this regard. In such cases, the subgrade strength shall be
determined from improved s"‘ubgrad'e soil samples in terms of CBR or UCS
values, as may be relevant.|

303.10. Measummenfs for Paymeht
303.10.1. In case of subgrade in embankment, Clause 301.10 shall

“apply except that the work will be restricted to 300 mm depth below the
- finished formation level.
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apply.
303.11.  Rate

303.11.1. In case of §ubgrades in embankment; Clause 301.11 shall
- apply except that the’ wor] will be restricted to 300 mm depth below the
finished formation Icvel : _

'303.11.2; In casé of [subgrades in cut formation, the rate shall be -

included in the rate for Earthwork in Cutting (Clause 302.9) and shalil not
be paid separately. :

304. ROCK CUTTING
304.1. Scope

This Specification prmwdes detailed guidelines on various aspects of
blasting operations mvolved in rock culting. It also covers ‘presplitting’,

© defined as the estabhshment of a specified excavation slope in rock by the

controlled use of exploswes and blasting accessories in properly aligned
and spaced drill holes. The presplitting technique shall be used for forming
rock excavation slopes atf locations shown on the plans or as otherwme
decided by the. Engineer. |

304.2. Guidelines |on Blasting Operations

304.2.1. General : Blasnng shall be carried out in a manner that
completes the excavation to the lines indicated in drawings, with the least

disturbance to adjacent material. Tt shall be done only with the written

permission of the Engmcer All the statutory laws, regulations, rules, etc.
pertaining to the acqms1 jon, transport, storage, handling and use of
explosive shall be strictly followed. A Note on the Safety Aspects is given
at Annexure-300.2.

The Contractor may adopt any method or methods of blasting consistent
with the safety and job requirements. Prior to starting any phase of the
operation, the Contractor |shall provide information describing pertinent
blasting procedures, dimensions and notes. '

The magazine for the storage of explosives shall be built to the designs
and specifications of the Explosives Department concerned and located at
the approved site. No unauthorized person shall be admitted into the
magazine which, when not in use, shall be kept securely locked No.
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';matches or inflammable matenal shali be allowed in the magazme The

magazmc shall have an effective hghtnmg conductor. The followmg shall
be hung in the lobby of the magazine:

(a) A copy of the relevant rulg‘.s.regarding safe storage both in English and
in the langnage with which the workers concerned are familiar. '

b A statement of up-to-date stock in'the magazine.
(c) A certificate showing the last date of testing of the lightning conductor.
(d) A notice that smoking is strictly prohibited.

All explosives shall be stored in a secure manner in compliance with
aIl laws and ordinances, and all such storage places shall be clearly
marked. Where no local laws or ordinances apply, storage shall be provided
to the satisfaction of the Engineer and in general not closer than 300 m
from the road or from any building or camping arca or place of human
occupancy. In addition to these, the Contractor shall .also observe the
following instructions and any further additional instructions which may be
given by the Engineer and shall be responsible for damage to property and
any accident which may occur to workmen or the public on account of any
operations connected with the storage, handling or use of explosives and
blasting. The Engineer shall frequently check the Contractor’s compliance
with these precautions.

304.2.2. Materials, tools and equipment : All the materials, tools
and equipment used for blasting operations shall be of approved type. The
Engineer may specify the type of explosives to be allowed in special cases.
The fuse to be used in wet locations shall be sufficiently water-resistant as
to be unaffected when immersed in water for 30 minutes. The rate of
burning of the fuse shall be uniform and definitely known to permit such
a length being cut as will permit sufficient time to the firer to reach safety
before explosion takes place. Detonators shall be capable of giving effective
blasting of the explosives. The blasting powder, explosives, detonators,
fuses, etc. shall be fresh and not damaged due to dampness, moisture or
any other cause. They shall be inspected before vse and damaged articles
shall be discarded totally and removed from the site immediately.

:304.2.3. Personnel ; The blasting operation shall remain in the charge
of competent and experienced supervisor and workmen who are thoroughly
acquainted with the details of handling explosives and blasting operations.

304.2.4. Blasting operations : The blasting shall be carried out
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" during fixed hours of the day, preferably during the mid-day luncheon hour
or at the close of the work as ordered in writing by the Engineer. The hours
shall be made known to the people in the vicinity. All the charges shall be
prepared by the man in charge only.

The Contracior shall notify each public utility company having structutes
. in proximity to the site of the work of his intention to use explosives. Such
notice shail be given- sufficiently in advance to enable the companies to
take such steps as they may deem necessary (o protect their property from
injury. In advance of any blasting work within 50 m of any railway track

_or structures, the Contractor shall notify the concerned Railway Authority

of the location, date, time and approximate duration of such blasting
operations. ‘ '

‘Red danger flags shall be -displayed prominently in all directions
during the blasting operations. The flags shall be planted 200 m from the

blasting site in all directions. People, except those who actually light the .

' fuse, shall be prohibited from entering this area, and all persons including
workmen shall be excluded from the flagged aréa at least 10 minutes
before the firing, a warning siren being sounded for the purpose.

The charge holes shall be drilled to tequired depths and at suitable -
places. Blasting should be as light as possible, consistent with thorough "

breakage of the material necessary for ecopomic loading and hauling. Any
method of biasting which leads to overshooting shall be discontinued.

When blasting is dope with powder, the fuse cut to the required length

shall be inserted into the hole and the powder drepped in. The powder shall
be gently tamped with copper rods with rounded ends. The explosive
powder shall then be covered with tamping material which shall be tamped
lightly but firmly. : '

When blasting is done with dynamite and other high explosives,
dynamite cartridges shall be prepared by inserting the square cut end of a

fuse into the detonator and finishing it with nippers at the open end, the

detonator gently pushed into the primer leaving 1/3% of the copper tube

exposed outside. The paper of the cartridge shall then be closed up and -

securely bound with wire or twine. The primet shall be housed into the
explosive. Boreholes shall be of such size: that the ¢artridge can easily go
down. The holes shall be cleared of all debris and explosive inserted. The
space of about 200 mm above the charge shall #en be geatly filled with

62

Easthworks ~ Section 300

iy clay, 'pre‘ssged” home and'j‘ the rest of the tainping formed of any

convenient r[_iatcrial gently packed with' a wooden ramrmer.

At a time, not more than ‘110 such charges will be prepared and fired.
The man in charge shall blow a siren in a recognised manner for cautioning
the people. All the people shall then be required to move to safe distances.
The charges shall be lighted by. the man-in-charge only. The man-in-charge
shall count the number of explosions. He shall satisfy himself that all the
charges have been exploded before allowing the workmen to go back to the

work sife.

After ' blasting opemﬁoné, the Contractor shail compact the loose
residual material below subgrade and replace the material removed below
subgrade’ with suitable matetial.

304.2.5. Misfire : In case of misfire, the following proceduie shall be
o_bserved'. . | :

{) Sufficient time shalt be allowed to account for the delayed blast. The.
man-in-charge shall inspect all the charges and determine the missed

_charge.

(i) I it is the blasting pojwdex charge, it shall be compietely flooded with

water. A new hole shall be drilled at about 450 mm from the old hole and

fired. This should blast the old charge. Should it not blast the old charge,
the procedure shall be‘ repeated till the old charge- is blasted.

(iii) In case of charges of gelignite, dynamite, etc., the man-in-charge shall
gently remove the tamping and the primer with the detonator. A fresh
detonator and primer shall then be used to blast the charge. Alternatively,
the hole may be clcarj'ed of 300 mm of tamping and the direction then
ascertained by placing a stick in the hole. Another hole may then be
drilled 150 mm away and parallel to it. This hole shall then be charged
and fired when the misfired hole should explode at the same time. The
man-in-charge shall 4t once report to the Contractor’s office and the
Engineer all cases of misfire, ‘the cause of the same and what steps were
taken in connection iherewith.

If a misfire has been [found to be due to defective detonator or

dynamite, the whole quantity in the box from which defective article was

taken must be sent to the authority directed by the Engineer for

" inspection to ascertain whether all the remaining materials in the box are
" also defective. . '

304.2.6.. Account : A careful and day-to-day account of the explosive
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" shall be maintained by t'he?f:Com—‘:;éétbr in an approved regisfer’ and manner

which shall be open to inspection by the Engineer at all times.
304.3. Presplitting! Rock Excavation Slopes -

304.3.1.- Construction operations : Prior to starting operations for

presplitting, the Conuacto;r shall furnish the Engineer a plan outlining the

position of all drill holes, [depth of drilling, type of explosives.to be used,

loading pattern and sequence of firing. The drilling and blasting plan is for
record purposes only and will not absolve the Contractor of his responsibility
for using proper drilling and blasting procedures. Controlled blasting shall
begin with a short test sec%tion of a length approved by the Engineer. The
fest section shall be presplit, production drilled and blasted and- sufficient
material excavated whereby the Engineer can determine if the Contractor’s
methods have produced aln acceptable slope, :

All overburden soil arlld weathered rock along the top of the excavation
for a distance of about 5 {fo 15 m beyond the drilling limits, or to the end
of the excavation, as deci:ided by the Engineer shall be removed before
drilling the presplitting holes. Particular care and attention shall be directed
to the beginning and end of excavations to ensure complete removal of all
overburden soil and .'we%imered rock and to expose fresh rock to an
elevation equal to the bottom of the adjacent lift of the presplitting holes
being drilled. i :

Slope holes for presplitting shall be drilled along the line of the
planned slope within the :Speciﬁed tolerances. The drill holes shall be not
less than 60 mm por more than 75 mm in diameter. Drilling operations
shall be controlled by the Ifuse of proper equipment and technique to ensure
that no hole shall deviate from the plane of the planned slope by more than
300 mm nor shall any ho]w'%a deviate from being parallel to an adjacent hole
by more than two-third °|f the planned horizontal spacing between holes.

The length of presplilti holes shall not exceed 900 mm on cenires and
shall be adjusted to resu]t; in a uniform shear face between holes.

Auxﬂlary doll holes :al'ong' the presplit line, not loaded or steinmed,
may be ordered by the Erlilginesr. Except for spacing, auxiliary drill holes
shall conform to the provisions for presplit holes.

The line of pl.‘OdUCﬁ()Ilgl holes shall be placed inside the présplit lines in
such a manner as to avoid damage to the presplit face.
! )
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first line of the production holes shall be drilled parallel to- the slope lin
at the top of the cut and at each bench level thereafter. :

Any blasting technique, which. results in damagé to the presplit
surface, shall be immediately discontinued.

No portion of any production hole shall be drilled within 2.5 m of a
presplit plane except as approved by the Engineer. The bottom of the
production holes shall not be lower than the bottom of the presplit holes.

" A maximum offset of 600 mm will be permitted for a construction
working bench at the bottom of each lift for use in drilling the next lower
presplitting pattern. The drilling operations shall be adjusted to compensate
for drift of previous levels and for the offset at the start -of new levels to
maintain the specified slope plane.

- The maximum diameter of explosives used in presplit holes shall not
be greater than one-half the diameter of the presplit hole.

Only standard cartridge explosives prepared and packaged by explosive

‘manufacturing firms shall be used in presplit holes. These shall be fired as

secommended by the manufacturer. Ammonium nitrate composition blasting

agents will not be permitted in presplitting operations.

Stemming may be required to achieve a satisfactory presplit face.
Stemming material shall be dry free-running material all of which passes
11.2 mm.sieve and 90 per cent of which is retained on 2.80 mm sieve.
Stemmied presplit holes shall be completely filled to the collar. ‘

All charges in each pi‘esplitting pattern shall be detonated
simultaneously.

304.3.2. Tolerances : The presplit face shall not deviate more than
300 mm from the plane passing through adjacent drill holes, except where
the character of the rock is such that, as determined by- the Engineer,
irregularities are unavoidable. When completed, the average plane of the
slopes shall conform to the slopes indicated on the plans and no point on
the completed slopes shall vary from the designated slopes by more than
300 mm. These tolerances shall be measured perpendicular to the plane of
the slope. In no case shall any portion of the slope encroach on the side
drains. : .
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" Aslong as-equally satisfactory presplit slopes are obtained, then either '

the slope face may be presplit before drilling for production blasting or
presplitting the slope face and production blasting may be done at the same
time, provided that the presplitting drill holes are fired with zero delay and
the production boles are delayed starting at the row of holes farthest from
the slope and progressing in steps to the row of holes nearest the presplit
line, which row shall be detayed at least 50 milliseconds. In either case, the
presplitting holes shgll”extend either to the end of the excavation or for a
distance of not less-than 15 m beyond the limits of the production holes to
be detonated. . : a

304.3.3. Measurements for paymént : The area of presplitting to be
paid for will be measured as square metres of acceptable presplit slope
surface. ' '

504.3.4. Rate : The Contract unit rate for presplitting work shall be. =

paYment in full for carrying out the required operations for obtaining
acceptable presplit slope surfaces. The quantity of rock excavated through
_ the production/presplit holes shall be paid for as per Clause 3062.9.1.

305. EXCAVATION FOR STRUCTURES
3051. Scope

This work consists of excavating for the construction of foundations
for cross-drainage structures, retaining walls, headwalls and other similar
structures, in accordance with the requirements of these Specifications and
the lines and dimensions shown on the drawings or as directed by the
Engineer. The work shall include construction of the necessary sheeting,
bracing, shoring, draining and pumping, removal of all logs, stumps and
other deleterious matter and obstructions necessary for placing the
foundations, trimming bottoms of excavations, baékfilling and clearing up
the site. ) '

305.2. Classification.of Excavation

The elassification of all materials involved in excavation shall be as -

| per Clause 302.2.2.1 and Annexure-300.1.
3053. Construction Operations

305.3.1. Setting out : The site shall be c_leared:'as_per Clause 201 and |

the limits of excavation shall be set out true to lines, curves and slopes to
Clause 108. o
' ' 66

or any other property.
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305.3.2. Width of mwvaﬁon : The width of excavation shall be the
width of the lowest step of the footing and where thie nature of soil permits,
the sides shall be left vert:ic;al. %However, if the nature of soils or depthrof
the trench and season do not permit vertical sides, the Contractor at his
own expense shall put up necessary shoring, strutting and planking or cut
slopes to a safer angle or both! with due regard to the safety of personnel
and works and to the satisfaction of the Engineer, S

305.3.3. Depth of excavation - The depth of excavation shall be as

" shown on the drawings, unless the type of material encountered is such as

to require changes in which case the depth shall be as ordered by the
Engineer. Propping shall be undertaken when any foundation or stressed
zope from an adjoining structure is within a line of 1:2 from the bottom of
the excavation. : ' ‘

305.3.4. Blasting operations : Where blasting is to be resoried to, the
same shall be carried out in accordance with Clause 304 and all precautions
as given therein shall be observed. Where blasting is likely to endanger
adjoining foundations or other structures, necessary precautions such as
controlled blasting, providing rubber mat cover to prevent flying of debris,

etc. shall be taken to prevent any damage.

305.3.5. Dewatering : Where water is met with in excavation due to
stream flow, seepage, rain or otber reasons, the Contractor shall take
adequate measures such as pumping, constructing diversion channeis,
bunds and other necessary works to keep the foundation trenches dry when
so required and to protect the green concrete/masonry against damage by
erosion or sudden rising of water level. The methods to be adopted ini this
regard and other details thereof shall be left to the choice of the Contractor
but subject to approval of the Engincer. Approval of the Engineer shall,
however, not relieve the Confractor of the responsibility for the adequacy
of dewatering and protection arrangements and for the quality and safety
of the works. Pumping from the interior of any foundation enclosure shall
be done in such a manner as to preclude the possibility of the movement
of water through any fresh concrete. No pumping shall be permitted during

the placing of concrete or for any period of at least 24 hours thereafter,

unless it is done from a suitable sump separated from the concrete work by

a watertight wall or other similar means.

The Contractor shall take all precautioﬁs in diverting channels and in
discharging the dramed water as not to cause damage to the works, crops
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305.3 6. Foundatlon preparatlon The bottom of the foundation

shall be levelled ‘both
directed by the Engineer,
watered and rammed. In
that shown on the drawi

- Section 300

longitudinally and transversally or stepped as
Before footing is laid, the surface shall be slightly
case the excavation has been made deeper than
ngs or as otherwise ordered by the Engineer, the

extra depth shall be made up with concrete or masonry of the foundation

at the cost of the Conu
. purpose.

P

‘When rock or other
of all soft and loose mat
or stepped as directed E
cleaned and filled with

ractor; ordinary filling shall not be used for the

hard rock stratum is encountered, it shall be freed
rial, cleaned and cut to a firm surface either level
y the Engineer. All scams and crevices shall be
cement mortar or grout to the satisfaction of the

. Earthworks

Engineer. In the case of|excavation in rock, annular space around footing
- shall be filled with lean concrete (1:3:6 nominal mix) upto the fop level of
rock. If the depth of fill|required is more than 1.5 m above the top of the

footing, filling upto 1.5 m above top of the footing shall be done with lean -

concrete (1:3:6 nominal| m1x) followed by boulders grouted with cement,

305.37. Shpslshp-outs H there are any slips or shp-outs in the
excavation, these shall be removed by the Contractor at his own cost. '

. 305.3.8. Public safety : Near towns, villages and all frequented places,
trenches and foundation pits shall be securely fenced, provided with proper
caution signs and marked with red lights at mght to avoid accidents. The
Contractor shall take adequate protective measures to see that the excavation
‘operations do . not affect or damage adjoining structures. For safety
precautions, guidance mlay be taken from IS:3764.

305.3. 9. Backfillm| : Backfilling shall be done with approved
* ‘material after concrete or masonry is fully set and carried out in such a

. way as not to cause undue thrust on any part of the structure. All space

_ between foundation masonry or concrete and the sides of excavation shall
. be refilled to the original| lsurface in layers not exceeding 150 mm compacted

thickness. The. compactloln shall be done with the help of suitable equipment
- such as mechanical tamper, rammer, plate vibrator, etc. after necessary
watering, so as to achieye a density not less than the field density before
excavation.

305.3.10. Disposal of surplus excavated materials : Clause 302.3.11

 shall apply.-
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' 305.4 Measmements for Payment

Excavation for-structures shall be measured in cubic metres for each
class of material encountered, limited to the dimensions shown on the
drawings or as directed by the Engineer. Excavation over increased width,
cutting of slopes, shoring, shuttering and planking shall be deemed as
convenience for the Contractor in executing ‘the work and shall not be
measured and paid for separately. '

Preparation of rock foundation shall be measured in square metres.
Foundation sealing, dewatering, including pumping shall be deemed to be
incidental to the work unless separate provision is made for in the Contract.
In the latter case, payment shall be on lumpsum basis as provided in the
Bill of Quantities.

305.5. Rate

305.5.1. The Contract unit rate for the items of excavation for structures
shall be payment in full for carrying out the required operatlons including
fifll compensation for : '

(i) setting out;

(i) comstruction of necessary - sheeung, shormg and bracing and their
subsequent removal;

(iii) removal of all logs, stumps, grubs and other deleterious matter and
obstructions, for placing the foundation including trimming of bottoms of -
excavations;

(iv) foundation sealing, dewatering including pumping, when no separate
provision for it is made in the Contract;

(v) backfilling, clearing up the site and disposal of all surplus material within
all Iifts and leads upto 1000 m or as otherwise speciﬁed' and

(vi) all labour, matenals, tools, equipment, safety measures diversion of
. traffic and incidental$: \necessaxy to complete the work to Specifications.

305.5.2. The Contract unit rate for preparation of rock foundation shall
be full compensation for cutting, trimming and cleaning the foundation
surface and fillingfsealing of all secams with cement grout or mortar
including all materials, labour and mc:dentals required for completlng the
work,

305.5.3. The Contract unit rate for transporting materials from the
e:lccavahon for structures shall be full compensation for all labour, equipment,
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ools and incidentals necessaxy on account of the add1t10na1 haul or
lransportaﬂon involved beyond the initial lead of 1000 m.

306. FLYASH EMBANKMENT 'CONSTRUCTION
306'.'1. Scope

 This Specification -shall applj{ to the construction of flyash
embankments, with an appropriate soil cover, in accordance with the lines,
grades and cross—scctlons shown on the drawings or as directed by the

Engmeer :
3062. Materials for Construction

Thé materials to be used in flyash embankment construction namely
flyash and soil in the soil cover, shall be characterized to determine their
physical and engineering characteristics and the test results made available
to the Engineer for approval.

306.2.1. Flyash : The following information on the flyash to be used
in embankment construction shall-be made available for the Engineer’s
approval : '

(i)  Particle size apalysis of the material as per wet sieve analysis

" (ji) Maximum Dry Density and Optimurn Maoisture Content as per 18:2720

(Part 7) alongwith the graph of dry density plotted against moisture

content for this test, which'shall form the basis for compaction.

306.2.2. Soil : The soil to be used as soil cover to the flyash
embankment shall satlsfy all the requirements of a suitable materiai for -

embankment construction as per Clause 301.3.
306.3. Preparing Foundation for Embankment
Clali.se 301,4. shail a;jply. |
306.4. : Construction Operations
3064.1. Setting out : Clause 301.5.1 shall apply.
306.4.2. Dewatering : Clause 301.5.2 shall apply.

306.4.3. Stripping of topsoil : Clause 301.5.3 shall apply.
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dmoned w1th water at the péwer pIant to prevent dusting enroute d

causing environmental pollutlo Flyash shall be dehvercd to the s1t in

dusting by spraying water on stockplles at regular intervals-or the s
of the flyash stockpile shall be covcred with tarpaulins or a thin layes of
soil or other granular material not subject to dusting, as directed by (the
Engineer. Traffic movements shall be restricted to those areas which are
kept: m01st, to prevent ‘the dust nmsancc

306.4.5. Spreadmg, mmsture control and compacuon
306.4.5.1. Spreading : The iside soil cover, of required width shall be

provided, along. ‘with the flyash core, and mechanically compacted as |the

embankment progresses upwards the addition of side cover subsequent to

shali preferably be spread by mschamcal means, finished by the motor
grader, 0 as to achieve the specified slope and grade. For small jobs,
manual methods may be permitted by the Engineer. When compacm){% is

to be carried out using a static roller of 80 to 100 kN weight, the I
layer thickness shall not exceed 200 -mm. However, where vibratory
rollers of dead weight 30 to IO(B kN are to be used, loose layer thickness
upto 400 mm can be adopted 1f site trials show satisfactory compaction.
For small vibratory rollers of LO to 15 kN dead weight, the loose layer
thickness shall be 100-150 m while for medium weight vibratory
tollers, with dead weights in the range 60 to 80 kN, the loose layer
thickness shall be about 250 mimn.

The cover soil ‘and flyash shall be laid simultaneously . before
compaction, to ensure confinement of flyash. Clods in cover soil shall be
broken to have a maximum size of 50 mm.

306.4.5.2. Moistare control : The moisture content of the fill material
shall be .checked at the site of placement prior to the commencement of
compaction. Normally, the moisture content of flyash laid for compaction

shall be within + 2 per cent ﬂ)f the Optimum Moisture Content when

determined as per 18:2720 (Par% Ty. However, the moisture content Hmits .
- can be varied by ‘the. Euginee% depending on the weather conditions

prevaﬂmg at the 31te prowded specified compaction is achieved as

N \
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determined by actuat siﬂe trials. Moisture content of the cover soil shall be

. ' maintained at its Optimum. Moisture Content. .

~ \
Where water is required to be added to the fill material, it shall be

:rispﬁnkl'é'd from a Water

Bowser fitted with a sprinkler capable of applying

water uniformly withou?_flooding. The water shall be mixed thoroughly by
blading, discing or harrowing or by manual means as directed by the
Engineer, until uniform moisture content is obtained throughout the depth
of the layer. If the matcrial delivered to the construction site is too wet, it
shall be dried by aeration and exposure to the sun, till it is acceptable for

compaction. :

306.4.5.3. Compatl:tion : ‘Flyash shall be compacted using static or
vibratory rollers, as directed by the Engineer. Regardless of the equipment,
flyash must be compl';tcted as early as possible after spreading. The
Contractor shall demon;strate the efficacy of the equipment he intends to
use by carrying out. compaction trials. Each layer of flyash shall be

thoroughly compacted
adopted for compactio

to the specified density. When vibratory roller is
1, two passes without vibration followed by 5 to

8 passes with vibration shall normally be sufficient to . compact each

layer.

The compaction ©
proceed simultaneously,
the final cross-section
for the construction of

» ' Minimum dry d

f flyash core and earth cover on the sides shall

of the embankment. The end product specifications
flyash embankments shall be as under:

lensity after compaction as percentage of

maimum dry density determined ‘as per 15:2720 (Part 7) - 08 per cent

+  Minimum dry d
bridge abutmen

1.5 times the height of the embankment

Subsequent layers
tested for its density re
of all such-tests. When
embankment, further ¢

ensity after compaction when used in

s for embankment length equal to :
. 100 per cent

shall be placed only after the finished layer has been
quirements. The Contractor shall maintain a record
density measurements reveal any soft areas in the
ompaction shall be carried out as directed by the

. Engineer. Inspite of that, if the specified degree of compaction is not
achieved, the material in the soft areas shall be removed and replaced by
approved material, mébisture content brought to permissible limits and

recompacted to therreqlfuired density. The embankment shall be constructed
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évenly over full

| Bach compacted layer shall be finished parallel to
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plant or other-vehicular traffic uniformly across the width. Damage by the

' construction plant or other vehicular traffic shall be made good by the

Contractor with material having the same characteristics and strength as it
nad before it was damaged. Whenever embankment construction is to be
taken-up against the face of patural slope or sloping earth works face
including embankments, cuttings and excavations which are steeper than

1:4, such faces shall be benched immediately before placing the subsequent

fill. : , o
306.5. Soil Subgrade

On the top of the-ﬂyash embankment, at least 500 mm thick earth
embankment shall be provided out of which top 300 mm thick shall be
subgrade as per Clause 303 of these Specifications. :

306.6. ‘Fi.nishing Operations

Finishing operations shall include the work of shaping and dressing
the shoulders, verges and side slopes to conform to the-alignment, levels,
cross-sections and dimensions shown on the drawing or as. directed by the
Engineer. Both upper and lower ends of side slopes shall be rounded off to
improve appearance and to merge the embankment with the adjacent
terrain. For the provision of turfing, topsoil shall be sufficient to sustain
plant growth, the usual -thickness being around 100 mm. Slopes shall be.
roughened and moistened slightly before the application of topsoil in order
to provide satisfactory bond. Embankments in flood prone areas shall be
protected by stone pitching. ' '

306.7.
Clause 301.7 shall apply.
Plying of Traffic

Settlement Period

306.8.
Clause 301.8 shall apply.
2_506.9. Surface Finish and Quality Control:ot' Work
Clause 301.9 shall apply.:

306.10. Measurements for Payment
All provisions of Clause 301.10 shall apply.
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"30611. Rate

All provisions of Clause 301.11 shall apply and include provision of

soil cover. 1 :
307. SURFACE DRAINS
307.1. Scope

This work shall consist of constructing surface drains in accordance
with the requirements of these specifications and to the lines, grades,
dimensions and other particulars shown on the drawings or as directed by
the Engineer. Schedule of work shall be so arranged that the drains are
completed in proper sequence with road works to ensure that no excavation

of the completed road works is necessary subsequently or any damage is

caused to these works due to lack of drainage.
307.2. Surface Drains

Surface drains shall be excavated to the spéciﬁed lines, grades, levels
and dimensions to the requirements of Clause 302. The excavated material
shall be removed from the area adjoining the drains and if found suitable,

utilised in embankment/subgrade construction. All unusable material shall

be_disposed of as directed.

The excavated bed and sides of the drains shall be dressed io bring
these in close conformity with the specified dimensions, levels and slopes.

Where so indicated, drains shall be turfed or lined with suitable
materials in accordance with details shown on the drawings.

All works on drain construction shall be planned and executed in
proper sequence with other works as approved by the Engineer, with a

“view to ensuring adequate drainage for the area and minimizing erosion/.

sedimentation.
307.3. Measurements for Payment

- Measurement for surface drains shall be per ruaning metre i&ngth of
the drain. Disposal of surplus material beyond 1000 m shall be measured
in cubic metres. . -

© 3074. Rate
The Contract unit rates for surface drains shall be payment in ful for
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all .items, sucﬁ 'as", exca\:ratiorﬂ, dréésing the sides and bottém; pr_oviding
Jining, turfing, pitching, masonry, concrete and plastering, etc. including

fall compensation for all materials, labour, tools and other incidentals to

" complete the work as shown on the drawings with all leads and lifts except

for removal of unsuitable material for which the lead shall be 1000 m.

Provision of inlets, outlets, et‘c. whenever required shall be incidental to

" construction of drain. The C{imract unit rate for disposél of surplus and

unsuitable material beyond the initial 1000 m lead shall be in accordance

308. SOIL EROSION AND SEDIMENTATION CONTROL
308.1. Scope | |

|
This work shall consist of measures as shown on plans or as directed

by the Engineer to control soil erosion, sedimentation and water pollution,
through use of berms, mulches, grasses, slope drains and other devices.

308.2. Materials
Al materials shall mee,ﬁ commercial grade standards and shall be

-approved by the Engineer beforé being used in the work.

308.3. Construction Qperations

Prior to the start of thé relevant construction, the Contractor shall
submit to the Engineer for approval, his schedules for carrying out
temporary - and permanent q:ositmlsedimentation control works as are

applicable for the items of clearing and grubbing, roadway and drainage '

excavation, embankment/subgrade construction, cross-drainage  structures, - . '

pavement courses and shoulﬁers. He shall also submit for approval his
proposed method of erosiox_al%edim_entation control on borrow pits and his
plan for disposal of materials. Work shail not be started until the erosion/

sedimentation control schedules and methods of operations for the applicable

construction have been approved by the Engineer.

The surface area of erodible earth material exposed by clearing and
grubbing, excavation, borrow and fifl operations shall be limited to th&:
extent practicable. The Contractor may be directed to provide immediate
permanent or temporary erosion and sedimentation control measures to
prevent soil -erosion and scdin‘!lentation that will adversely affect construction
operations, damage adjacent | properties, or cause contamination of nearby
streams or other water courses, lakes, reservoirs, etc. Such work may
involve the construction of| temporary berms, slope drains and use of
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temporary "'muIch:es, fabﬁcs, mats, seeding, or other control «devices or
methods as necessary tofcontrol erosion and sedimentation. Cut and fill
slopes shall be seeded and turfed as required on the plans.

*The Contractor shall be required to'-inqorporaté all permanent erosion
and sedimentation control features into the project at the earliest practicable
time as outlined in his accepted schedule to minimize the need. for
temporary erosion and sedimentation confrol measures.

A

Temporary erosion émd pollution control measures will be used to
control the phenomenori [of erosion and pollution that may develop during
normal constructicn -'prac?ﬁce's, but may neither be foreseen during design
stage nor associated wiﬂﬁ permanent control features on the project.

I

- Under no cohditionfs shall a large surface area of erodible earth

" material be exposed at ene time by clearing and grubbing or excavation
~ without prior approval of the Engineer.

The Engineer may limit the arca of ‘excavation, borrow and
embankment operations !in progress, colmensuraie with the Contradi;o;’s
capability and progress in keeping the finish grading, mulching, seeding
and other such penﬁanént erosion, sedimentation and pollution control
measures, in accordaﬁc{e with the accepted schedule. Should seasonal
limitations make such coordination unrealistic, temporary erosion/
sedimentation control mfeasures shall be taken immediately to the extent

feasible and justified.

In the event temporary erosion, sedimentation and poltution confrol
measures become necessary due to the Contractor’s negligence, carelessness
or failure to install permanent controls as a part of the work as scheduled
or ordered by the Engincer, these shall be carried out at the Contractor’s
own expense. Temporary erosion, sedimentation and pollution comntrol
work required, which is not attributed to the Contractor’s negligence,
carelessness or failure to install permanent controls, will be performed as
ordered by the Engineer.

Temporary erosion, sedimentation and poilution control may include -

construction work outside the right-of-way where such work is necessary
as a result of road construction such as borrow pit operations.

“The tempora_ry'ero&sion, sedimentation and ﬁo]lution control features
installed by the Contractor shall be acceptably maintained by him till these
are needed, unlcs'§\othe"irwise agreed by the Engineer.
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© 3084 ‘Meastrements for Payment
The soil erosion, sedimentation and, pollﬁtion control works shall be
measured mn terms of units specified in the Bill of Quantities for the

respective items.
' 3085. Rate

The - Contract unit rate for different items of soil erosion,

‘sedimentation and poliution control works shall be payment in full for

carrying out all required operations including full compensation for all

. labour, tools, equipment and incidentals to complete the works to the

Specifications.

309. TURFING WITH SODS
309.1.  -Scope

This work shall consist of furnishing and laying of the live sod of
perennial turf forming - grass on embénkment slopes, verges (earthen
shoulders) or other locations shown on the drawings or as directed by the
Engineer. Unless otherwise specified, the work shall be taken up as soon
as possible following construction of the embankment, provided the season
is favourable for establishment of the sod. .

309.2. Materials

_ The sod shall consist of dense, well-rooted growth of permanent and
desirable grasses, indigenous to the locality where it is to be used, and shall
be practically free from weeds or other undesirable matter. At the time the
sod is cut, the grass on the sod shall have a length of approximately 50 mm
and the sod shall have been freed of debris. '

Thickness of the sod shall be as uniform as possible, with some 50-
80 mm or so of soil covering the grass roots depending on the nature
of the sod, so that practically ail the dense root system of the grasses is
retained in the sod strip. The sods shall be cut in rectangular’ strips of
uniform width, not less than about 250 mm X 300 mm in size but not
so large that it is inconvenient to handle and transport these without
damage. During wet weather, the sod shall be allowed to dry sufficiently
to prevent rearing during handling and durng dry weather shall be
watered before lifting to ensure its vitality and prevent the dropping of
the soil in handling. ‘
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309.3. Construction Operations

" 309.3.1. Preparation of the earth bed The area to be sodded shall
have been previously constructed to the requued slope and cross-section.

Soil on the area shall be loosened, freed ‘of all stones larger than 50 mm -

size, sticks, stumps and any undesirable foreign matter, and brought to a
reasonably fine granular texture to a depth of not less than 25 mm for
receiving the sod.

‘Where requu'ed, topsoil shall be sprem over the slopes. Prior to

placing the_topsoil, the slopes shall be scarified to a depth which, after
settlement, will provide the required nominal depth shown on the plans.
Spreading shall not be done when the ground is excessively wet.

Following soil preparation and. top soiling, where required, fertilizer

and ground limestone when specified shall be spread uniformly at the rate

indicated on the plans. After spreading, the materials are incorporated in
the soil by discing or other means to: the depths shown on the plans.

309.3.2. Placing the sods : The prepared sod bed shall be moistened’

to the loosened depth, if not a]ready sufficiently moist, and the sod shall

be placed thereon within approximately 24 hours after the same had been .

cut. Each sod strip shall be laid edge to edge and such that the joints caused
by abutting ends are staggered. Every strip, after it is snugly placed against

the strips already in position, shall be lightly tamped with suitable wooden-

or metal tampers so as to climinate air pockets and to press it into the
underlymg soil. '

On side slopes steeper than 2 {horizontal) to 1 (vertical), the laying of
sods shall be started from botiom upwards. At pomts where water may.
flow over a sodded area, the upper edges of the so ,nsl:rips shall be tumed
into the soil below the adjacent area and a layer of earth placed over this
followed by its thorough compactlon

309.3.3. Staking the sods : Where the side slope is 2 (horizontal) to

1 (vertical) or steeper and the distance along the slope is more than: 2 in;

the sods shall be staked with pegs or aails spaced approximately 500 to
1000 mm afong the longitudinal -axis of the sod strips. Stakes shall be
driven approximately plumb through the sods to be almost flush with them.

309.3.4. Top dressing : After the sods have been laid in position, the
surface shall be cleaned of loose sod, excess soil and other foreign
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. aterlal ‘Ihereafter a thin layer of topsoxl shall be scattered over the

surface of top dressing and the area thoroughly mo1stened by sprinkling
with water. ‘

309.3.5. Watering and mamtenance The sods shall be watered by
the Contractor for a period of at least four weeks after laying. Watering

. ghall-be so done as to avoid erosion and prevent damage to sodded areas

by wheels of water tanks.

The Contractor shall ereof necessary warning signs and barriers, repair
or replace sodded areas faﬂmg to show uniform growth of grass or
damaged by his operations and shall otherwisé maintain. the sod at his cost
until final acceptance. -

309.4. Measuremenis ‘for Payment

Turﬁng with sods shall be measured as finished work in square metres.
309. 5. Rate |

The Contract unit rate for turﬁng with sods shall mean payment in full

for carrying out all the reqmred operations - explained above including
. _compensmon for _

. (@) furnishing all the matenals to be incorporated in the Works with all leads

and lifts; and 1

(if) all labour, tools, equifaments and incidentals to complete the work in
accordance with these 'Specifications.

The Contract unit rate for application of topsoﬂ shall be-as per Clause
302.9.5. i

' 310. SEED ]NG AND MULCHING
310.1. Scope ‘ .

This shall consust of prepari_ng slopes, placing topsoil, furnishing all
seeds, commercial or organic| fertilizers and mulching materials, providing

jute netting and placing and incorporating the same on embankment slopes .

or other locations designated by the Engineer or shown in the Contract
documents.

3102. Materials

(a) Seeds: The seeds shall be of approved quality and type suitable for the
soil on which these are|to be applied, and shall have acceptable purity and
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germinﬁtibn to requ@rem!e"nts set down by the Engineer.
Fertilizer shall consist of stand;rd commercial materials and conform to
the grade specift " Organic manure shall be fully putrefied organic
matter, such as, cow dung.

Mulching materials Lhall consist of straw, hay, woed shavings or sawdust,
and shall be deliveted dry. They shall be reasonably free of weed seed
and such foreign miaterials as may detract from their effectiveness as a
mulch or be injurious to the plant growth.

(b) Topsoil: -Topsoil shall not be obtained from an area known to have
noxions weeds growing init. If treated with herbicides or sterilents, it
shall be got tested by appropriate agricultural authority to determine the
residual in the soil. Topsoil shall not contain less than 2 per cent and more
than 12 per cent ofganic matter.

(c) Bituminous Em::]sidn: A suitable grade of bituminous cuthack or emulsion
used as a tic down for mulch shall be. as described in the Contract

document or as desired by the Engineer. Emulsified bitumen shall not .

contain any solvent or diluting agent toxic to plant life.

(d) Netting: Jute netting shall be undyed jute yarn woven into a upiform
open weave with approximate 25 mm square openings.

Geonetting shall beg made of uniformly extruded rectangular mesh having

. mesh opening of 20 mm x 20 mm. The colour may be black or green. It

. shall weigh not less thar 3.8 kg per 1000 sq.m.
310.3. Seeding Operations

310.3.1. Seed-bed preparation : The arca to be seeded shall be
brought to the required slcépe and cross-section by filling, reshaping eroded
areas and refinishing slopes, medians, eic. Topsoil shall be evenly spread
over the specified areas to the depth shown on the plans, unless otherwise
approved by the Eriginelz:er. The .seed-bed preparation shall consist of
eliminating all live plants by suitable means using agricultural implements.
All stones 150 mm in smdllest dimension and larger shall be removed. The

soil shall be excavated oh the contour to a depth of 100 mm. All clods .

larger than 25 mm in diameter shall be crushed and packed. Where
necessary, water shall thl!e:n be applied. All topsoil shall be compacted

* unless otherwise specified or approved by the Engineer. Compaction shall
~» be by slope compactor, cileated tractor or similar equipment approved l?y

the Engineer. Equipment shall be so designed and conmstructed as to
produce a uniform rough textured surface ready for seeding and mulching

.and which will bond the tiopsoil'to the underlying material. The entire area
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mlmmum of 4 passe§ or 2 round frips: va"_'f.ﬁe roller
or approved equipment.

310.3.2. Fertilizer application : Fertilizer to the required ‘quanﬁtics
shall be spread and thoroughly incorporated into the soil surface as a part
of the seed-bed preparation. ' ‘ _

310.3.3. Planting of seeds : All seeds shall be planted uniformly

" at the approved rate. Immediately after sowing, the area shall be raked,

dragged or otherwise treated so as to cover the seeds to a depth -of 6
mim.

" The operation of seed sowing shall not be performed when the ground
is muddy or when the soil or weather conditions would otherwise prevent
proper soil preparation and subsequent operations.

310.3.4. Soil moisture and watering requirements : Soil-moisture
shall exist throughout the zone from 25 mm to at least 125 mm below the
surface at the time of planting.

Watering of the seeded areas.shall be carried out as determined by the

' Engineer.

3104. Mulching, Applying Bituminous Emulsion and Jute
Netting/ Geonetting

Within 24 hours of sceding, mulching material mixed with organic

- muanure shall be placed so as to form a continuous, unbroken cover of

approximate uniform thickness of 25 mm using an acceptable mechanical

 blower. Mulching material shall be held in place and made resistant to

being blown away by suitable means approved by the Engineer. When
called for in the Contract documents, mulch material shall be anchored in
place with bituminous emulsion applied at the rate of 2300 litres per
hectare. Any mulch disturbed or displaced following application shall be
removed, reseeded and remulched as specified. Jute netting/Geonetting
shall be unrolled and placed parallel to the flow of water immediately
following the bringing, to finished grade, the area specified on the plans or
the placing of seed and fertilizer. Where more than one strip is required to
cover the given areas, they shall overlap a minimum of 100 mm. Jute -
netting/Geonetting shall be held in place by approved wire staples, pins,

_ spikes or wooden stakes driven vertically into the soil.
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 310.5. Maintenance

" The Contractor shall maintain all seeded and mulched areas until final
acceptance. Maintenance shall include -protection of traffic by approved
warning signs or barricades and repairing any areas damaged following the
seeding and mulching operations. If muiched areas become damaged, the

area shall be reshaped and then seeded and mulched again as originally

specified.
310.6. Measurements for Payment

Seeding and-mulching‘ shall be measured as finished work in square
metres,

310.7. Rate

The Contract unit rate for seeding and mulching shafl be payment in
full for carrying out all the required operations including full compensation
for all materials, labour, tools and incidentals.

E
-
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IR Annexure-300.1

1

CLASSIFICAFION OF EXCAVATED MATERIAL
Soil'

This shall comprise topsoil, turf, sand, silt, clay, mud, peat, black
cotton soil, soft shale or loose moorum, a mixture of these and
similar material which 'yields to the ordinary application of pick,
shade and/or shovel, rake or other ordinary digging implement.
Removal of gravel or any other nodular material having dimension
in any one direction not exceeding 75 mm occurring in such strata
shall be deemed to be covered under this category.

Ordirnary Rock (not requlrmg blasting)
This shall include: -

(i) rock types such as laterites, shales and conglomerates, varieties
of limestone and sandstone, etc. which may be quarried or
split with crow bars, also including any rock which in dry
state may be hard, requiring blasting but which, when wet,
becomes soft and I#Jmageabk by means other than blasting;

(i) macadam surfaces such as water bound and bitumen/tar
bound; soling of roads, paths, etc. and hard core; compact
moorum or stabilised soil requiring grafting tool or pick or
both and shovel, closely applied; gravel and cobble stone
having maximum dimension in any one direction between 75
mm and 300 mm; | '

- (i) lime concrete, stone masonry in lime mortar and brick in

limefcement mortar% below- ground level, reinforced cement
concrete which maﬁr be broken-up with crow bars or picks
and stone masonry in cement mortar below ground level; and

{iv) boulders. which do| not require blasting having maximum
‘dimension in any direction of more than 300 mm, found lying
loose on the surface or embedded in river bed, ;s0il, talus,
slope wash and terrace ‘material of dissimilar orifin.
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, '(c) Hard Rock (reqmnng blasung)

[ U . . : FETAR

This shall compnse ]

(i) any rock or tement concrete for the excavation of which the
use of mechlamcal plant and/or blasting is required; -

'(n) rcmforced cement concrete (reinforcement cut thmugh but
not separa from the concrete) below ground level; and

(iii) bouIders requ.mng blasting.

(d) Hard Rock (hlastmg prohibited)

" Hard rock requmng blasting as described under (c) but where -

blasting is pro]uLPlted for any reason and excavation has to be
carried out by cﬂusellmg, wedging or any other agreed method.

(e} Marshy Soil ,
This shall include soils like soft clays and peats excavated below

the original ground level of marshes and swamps and soils
excavated from|other areas requiring continuous pumping or

" bailing out of water.
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A NOTE ON SAFETY ASPECTS IN BLASTING
(Clause 304 : Rock Cutting)

Safety in blasting is mostly commonsense with a knowledge of the

: daugch associated with explosives if misused. Explosives have a wide
‘variety of uses and the development of an accident-free routine is

complicated by the large number of wide-spread centres of use.

Because of the large potential energy content of explosives and the
damage which can result from an accidental detonation, the need for
caution in their use must be obvxous The majority of high explosives
require a severe shock before detonating and consequently can be handled
with care. Detonators are most susceptible to accidental initiation from
shock or fire although this tendency has been reduced in recent years. Fire
will probably cause detonators to explode and high explosive to burn and
poss1b1y explode.

L SUPERVISION

With any safety programme both training and supervision are vital.
The training sbould impart a knowledge of the various explosives and -

 accessorjes, their use in practice and the routine to be adopted for their safe -
use. Supervision must follow training to ensure that correct procedures are

used and safety requirements are strictly enforced. A suitably trained shot-
firer must be employed for all blasting.

2. PRECAUTIONS

This will briefly outline the fundamental requirements for the use of
explosives. '

2.1. Storage

~‘This is important not only from the aspect of safety to the general
public but also to prevent deterioration of the materials due to heat, cold
or moisture. Explosives must be stored in approved magazines which must
be securely locked except when removing or replacing stocks. Amongst the
storage requirements are @ '

21.1. A magazine keeper must be appointed and be is responsible
for the upkeep and control of the magazine and contents.
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2.1.2.

2.13.
214,

2.1.5.

2.1.6.

2.1.7.

2.2,

L IR
: (AT,

A magazine book must bé kept in the magazine to enable a
check to be made on the issue and rcce1pt of high explosives
and detonators.

High explosives and detonators are not to be stored together.

“The ﬁlagaziﬁo_must be kept clean, dry and cool inside and the

area for 10-m around must be cleared of vegetation and
rubbish at' all times. The magazines must be efficiently
marked

All explosives not being used must be kept in a magazine.

" Many accidents have resulted from unauthorized people

(including childfen) picking-up and misusing explosives.
Explosives (including detonators) are mot to be carried in
clothing or left lying about camp sites, job sites or in vehicles.

Ammonium nitrate does not.have to be stored in a magazine
but it must be protected from heat and moisture.

For the storage of high explosive like Ammonium Nitrate +
Fuel Oil (AN/FO), when required, permission must be obtained
from the Chief Inspector of Explosives.

Transport

The transport of explosives between the magazine and the job site is
a necessary part of most excavation work and must be carried out in a safe

- mapner.

22.1.

2.24.

22.5.

The vehicle must be in sound working condition and effectively

- marked.
222
2.2.3.

A fire extinguisher (in good working order) must be carried.

High explosives and detonators are not to be carried in the
same feceptacle.

No smoking is allowed.

~When transporting explosives around the job site the following

requircments are necessary.

Detonators and high explosive must be carried in separate
receptacles suitably marked.
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2.2.6.

2.2.7.

2.3.

2.3.1.

232

2.33.

2.34.

for the plunger type

Secﬁon 300

-.1 . .

Any excess explosmves ate to be replaced in thelr respechve

magazines (in the icase of AN/FO it is to be destroyed if
permission for storage has not been obtained).

| .
Explosives must not be stored or charged within 15 m of
drilling and at all times it is advisable to remove all drilling
equipment from the site before commencing charging,

Use

No smoking is allowed while handling or using explosives.
This applies particularly to the AN/FO blasnng agents which
are susceptible to fire. .

In safety fuse work a suitable crimping tool must be used
when attaching the 'detonator to the fuse. The fuse must be
inspected to ensurc that it is not damaged or deteriorated.
Capped fuses (i.e., safety fuse plus detonator) should be
coated with, grease as a water-proofing agent.

Safety fuse 'shouldi be ignited with a fuse igniter and a
minimum length of 2 m used for primary blasting and 1.5 m
for secondary blasting (or “popping”™). In the event of a
misfire with safety fuse one hour must elapse before any

person can enter the firing area.

With electric firing the wired circuit must be tested for faulty
connections, 'cartheq or broken wires. This is done with a
circuit tester. Any connections put down the hole must be
covered with insulatiing tape to prevent current leakage.

Exploders must be tested before use to ensure that they can
provide adequate, current for the circuit. A fusion tester is
used for the condenser type of exploder and a rheostat tester

Electric firing circuits must not be wired up during
thunderstorms or near to radio transmitters (including two-
way' radio sets). In the event of a misfire with electric
detonators 15 minutes must elapse before any person can
enter the firing area o o ‘

Detonating fuse is an explosive but is relatively safe in

handling and storage, It must be cut with a sharp instrument.
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2.3.6.

2.3.9.

. 238.

1239

24.

Sectlon 360

AN/FO blating agents are powerful exploswes but are usua]ly" R

safe and easy to use. They are susceptible to firc or water and

their use i

After holes

wet holes will probably produce misfires.

are charged access to the area should be properly

restricted and certainly no member of the public should be
allowed near the holes. |

blasting.

An acoustl,
spemﬂcall)q

Hardhats must be worn by all personnel associated with the

warning device (eg a sxren) should be used

as a Wamm‘g for blasting. -

“Suitable s1glns should be placed where they can be readﬂy

seen by anybody approaching.
i

Misfires |

Mlsﬁres are apt to be both dangerous and expensive.

They can usua]ly be avoided by adequate testing and care but

there is stdl the possibility of an unexplained failure. In the

~event of a nnsﬁre no person shall be allowed into the firing

15 minutes;

2.4.1.
24.2.

24.3.

arca for :

1 hour for Esalfely fuse firings

10 minutes

Inthe treat;

for electric firings

for detonating fuse

ment of misfire :

No high exploswe is to be removed from the misfired hole (If

AN/FO is
removed).

A misfired
positioned :
hole. .

In refiring
that there i
result.

psed it can l‘)c desensitised with water and then

hole must not be redrilled. A new hole may be
at least 1 m from the misfired hole or for a deep

3 misﬁted hole a check must be made to ensure

%,

5 adequate burden otherwise excess flyrock may

Earthworks Section 300
:1_‘ . E A
’ -2.4.4. -~ In cleamng ’up broken rock aftcr a Imsﬁre has ’b& treated
undetonated explosives or detonators must be sought and-
removed if locafed. (Accidents have resulted from explosives -
passing through crushing plants).
2.5.  Disposal

After a long period of time most explosives tend to deteriorate
(pamculaﬂy in a hot, moist climate). This deterioration is noticeable on -
cartridges by the exudation of Nitro-Glycerine. Those explosives with a
high ammonium nitrate content, tended to absorb moisture easily and this
results in reduction of sensitivity and usefulness. Bulk ammonium nitrate
(as used in AN/FO) is subject to degradation under the effect of heat and

can be reduced to a fine powder form reducing the sensmwty to detonation.

If an explosive has deteriorated, ther effective disposal must be carried
out. The disposal must be complete to ensure that no high exploswes or

" detonators can be found by the general public.

Generally exploswcs are destroyed by controiled burning, detonation
in a safe place or in the case of ammonium nitrate, with copious quantities -

of water.
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7401 GRANULAR SUB-BASE
401.1.  Scope

; o . . : ' ; This work shall consist of laying and compacting well-graded material

' ' on prepared subgrade in accordance with the requirements of these

speciﬁcaﬁons. The material shall be laid in one or more layers as sub-base

or lower sub-base and upper sub-base (termed as sub-base here-in-after) as

' pecessary according to lines, grades and cross-sections shown on the
drawings or as directed by the Engineer.

401.2. Materials

401.2.1. The material to be used for the work shall be natural sand,
moorum, gravel, crushed stone, crushed slag, brick metal, kankar or
combination thereof depending upon the grading required. The material
shall be free from organic or other deleterious constituents and conform to

. _ ~ one of the three gradings given in Table 400.1. The grading to be adopted
_ for a project shall be as specified in the Contract.

" FABLE 400.1 : GRADING FOR GRANULAR SUB-BASE MATERIALS

IS Sieve Designation Per cent by Weight Passing the IS Sieve -
i Grading 1 Grading H | Grading Il
75.0 mm | 100 - -
53.0 mm - 100 -
26.5 mm ’ 55-75 50-80 - 100
9.50 mmn - - -
475 mm - 10-30 15-35 25-45
2.36 mm — - -
0,425 mm - - -
0.075 mm , <10 <10, - <10

Notes :(1) The material passing 425 micron (0.425 mm) sieve for all the three
gradings whet fested according to 1S:2720 (Part 5) shall have liquid
limit and plasticity index not more than 25 and 6 per cent respectively.

(2) On clayey subgrades, the per cent passing IS Sieve 0.075 mm shall not .
exceed 5.

The Wet Aggregate Jmpact Value (18:5640) Vshall' not exceed 50.

Where locally available moorums are used in the Granular Subbase, it
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shall be ensurcd through adequate tests on representatlve samples, that all
the requirements set out in this Clause are satisfied.

401.3.  Strength of Sub-base

It shall be ensured prior to actual execution that the material to be used
in the sub-base shall have a minimum Soaked CBR value of 20%.

When directed by thé Engineer, this shall be verified by performing

CBR tests in the laboratory as required on specimens remoulded at field
dry density and moisture content and any other tests for the “quahty” of
_ materjals, as may be necessary. \

i

401.4. Construction Operations

401.4.1. Prepai-ation of subgrade : Immediately, prior to the laying

of sub-base, the subgrade already-:finished to Clause 303 shall be

prepared by removing all vegetation and other extraneous matter,

lightly sprinkled with water if necessary and tolled with two passes of

80-100 kN smooth wheeled roller

The sequence of construction opemﬁoné shall be such that the
construction of granular subbase layer shall'match the construction of the
ad;Quung layer in the shoulders, as per Clause 407.4.1.

401.4.2. Spreading and compacting : The sub-base material of

grading specified in the Contract shall be spread on the prepared subgrade
with-the help of sunitable tractor-towed appliances, for maintaining the
required slope and grade during the operation or other means as approved
by the Engineer.

When the sub-base material consists of combination of Vmaterials
mentloned in Clause 401.2.1, mixing shall be done mechanically by the
mix-in-place method or by an approved mixing plant.

Manual mixing shall be permitted only where the width of -laying is
not adequate for mechanical operations, as in small-sized jobs. The

* In case the sub-base material of the requisitc soaked CBR value is not
available within economical leads, the sub-base material meeting any of
the prescribed gradings apd other requirements with a soaked CBR value

of not less than 15 can bc penmitted with the approval of the competeut .

authonty
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eqmpment used for mm-m-place construction shall be a tractor-towed

rotavator or similar approved equlpment capable of mixing the material to

the desired degree. If so desu‘ed by the Engineer, trial runs with the

equipment shall be carried out to establish its suitability for the work.

Moisture content of the loose material shall be checked in accordance
with IS:2720 (Part 2) and sultably adjusted by sprinkling additional water
from a truck mounted or trailer mounted water tank and suitable for
applying water uniformly and at controlled quantities to variable widths of
surface or other means approved by the Engineer so that, at the time of

compaction, it is from 1 per cent above to 2 per cent below the optimum -

moisture content corresponding to IS: 2720 (Part 7). While adding water,
due allowance shall be made for evaporation losses. After water has been
added, the material shall be processed by mechanical or other approved
means, like, tractor-towed disc harrows, rotavators umtil the layer is
uniformly wet.- .

Immediately . thereafter, rolling shall start. If the thickness of the
compacted layer does not exceed 100 mm, a smooth wheeled roller of 80
to 100 kN weight may be used. For a compacted single layer upto 225 mm
the compaction- shall be donc with the help of a vibratory roller of
minimum 80 to 100 kN static weight. Rolling shall commence at the lower

edge and proceed -towards the upper edge longitudinally for portions -

having unidirectional crossfall and superelevation and shall commence at
the edges and progress towards the centre for portions having crossfa]l on
both sides. ‘

Each pass of the roller shalI umformly overlap not less than one-third
‘of the track made in the preceding pass. During rolling, the grade and
crossfall (camber) shall be checked, with the help of templates and straight
edge, and any high spots or depressions, which become apparent, corrected
by removing or adding fresh material. The speed of the roller shall not
exceed 5 km per hour. ‘

Rolﬁng shall be continued till the density achieved is atleast 100 per
cent of the maximum dry density for the material determined as per
18:2720 (Part 7). The surface jof any layer of material on completion of
compaction shail be well closed, free from movement under compaction
equipment and from compaction planes, ridges, cracks or loose material.
All Joose, segregated or otherwise defective areas shall be made good to\
the full thickness of layer and re-compacted
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401.5. Aggregate Plugs

| ;
_ When the granular spb-base is extended over the full formation, as
. shown on the drawings, tlifle exposed edges shall be protected with suitable

. aggregate plugs, 200 to 300 mm wide, as specified on the drawings.
. » | :
4016.  Surface Finish and Quality Control of Work

The surface ﬁhfsii of

!construction shall ‘conform to the requirements of
Clause 1802. - i '

. |
Control on the quality of materials and works shall be exercised by the
Engineer in accordance \i:vith Section 1800. '

I

4017. Arrangements for Traffic

During the period of construction, arrangement of traffic shall be
maintained in accordance with Clause 111. |

401.8. -Measurem!ents.for Payment -
; ! :
~ Granular sub-base s1:1a]1 be measured as finished work in position in
cubic metres. o '

The protection of edges of granular sub-base extended over the full
formation as shown in _t:he drawing shall be considered incidental to the
work of providing granulfim' sub-base and as such no extra payment shall be
made for the same. ‘ :

401.9. Rate

The Contract unit rate for grénular sub-base shall be payment in full
for carrying out the required operations including full compensation for :

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

(ii) furnishing all materials to be incorporated in the work including all
royalties, fees, rents where necessary and all leads and lifts;

(iii) all Jabour, tools, equipment and incidentals to complete the work to the
| Specifications; ' '

(iv) carrying out the ?work in part widths of road where directed; and

(v) carrying out the ;required tests for quality control.
S o6 .

Section 400
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402, GRAVEL/SOIL-AG

COURSE

'402.1.  Scope

This work shall consist of laying and compacting well-graded gravel/
goil-aggregate material in one or more layers as base or surface course as
necessary according 10 Jines, grades and cross-sections shown on the
drawings Or as directed by the Engineer.

402.2. Definition

Gravel/Soil-Aggregate is a mix of stone, sand and fine-sized particles
ased as base or surfacing on a road.

402.3.  Materials

4023.1. The material to be used for the work shall be natural gravel, -
crushed stone, crushed gravel, crushed slag, moorum, sand or combination
thereof depending on the grading required. The material shall be. free f_rom
organic. or other deleterious cong,_tituents and conform to the gradings given
in Table 400.2 for base course and in Table 4003 for surface course.

402.3.2. Physical requirements
(a) When crushed stone/gravel/slag is used, the material shall conform to the
© following requirements :

v Wet Aggregate Tmpact Value (IS:5640) not to exceed 40 and 30
when used in base and surfacing respectively.

«  Flakiness Index (IS:2386 (Part 1) not to exceed 25 and 20 per cent,
when used in base and surfacing respectively.

« In high rainfall areas, coastal areas and where local soils are \sal't-
infested, if the water absorption value of the coarse aggregate 1s
greater than 2 per cent, the Soundness Test shall be carried out on
the matérial delivered to the site as per 1S:2386 (Part 5).

() Loss with Sodium Sulphate, 5 cycles : 12 per cent maximum
(ii) Loss with Magnesium Sulphate, 5 cycles : 18 per cent mazimum -
. If crushed slag is used, Clause 405.25 shall apply.

«  If crushed gravel/shingle is used, not less than 50 per cent by weight
- of the gravel/shingle pieces retained on 4.75 mm sieve shall have
atleast two fractured faces. .
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(b) The needed gradation shail be obtained by crushing, screening. and
blending processes as necessary, :

(c) Fine aggregate material passing 4.75 mm sieve shall consist of natural or
crushed sand and fine mineral parficles. - ‘

402.3.3. Base gravel/soil-aggregate : In addition to the physical
requirernents in Clause 402.3.2 above, the gradation shall conform to the
requirements given in Table 400.2, the Liguid Limit when determined
according to IS:2720(Part 5), shall not exceed 25 and the PIshall not exceed 6.

TABLE 400.2 :"GRADING REQUIREMENTS FOR BASE COURSE

Sieve Size Per cent by Mass Passing IS Sieve Grading Designation
' A . B C

53 mm | 160 ]

37.5 mm 97-100 - 100

26.5 mm 97100 100

19 mm : 67-81 ' " 97-100

9.5 mm , 56-70 67-79

4.75 mm 33-47 39-53 47-59

425 pm 1019 - | 12-21 12-21

75 um ' 4.0-8.0 4.0-8.0 40-8.0

f02.3.4. Surface course gravel/soil-aggregate : In addition to the
physmal requirements in Clause 402.3.2 above, the gradation and plasticity
index (PI) shall conform to the requirements given in Table 400.3.

TABLE 400.3 : GRADING REQUIREMENTS FOR SURFACE -CO\URSE

IS Sieve ' Per cent by Mass Passing
Designated Sieve
265 mm ' 100
19 mm 97-100
475 mm - | I 4171
425 um | . 12-28
75 pm : 9-16

Plasticity Index 4-18

o8
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4024. Construction Qijerations

402.4.1. Preparation of ?urface : The surface of the subgrade/sub-
pase/base, as the case may be, to receive. the Gravel/soil-Aggregate course
shall be prepared to the specified ¥inds and crossfall {camber) and made
free of dust and other extraneous maferial. Any ruts or soft yielding places
shall be corrected in an approved manner and rolled until firm surface. is

obtaiied, if necessary by sprinkling water.i Any irregularities, where

predominant, shall be made good by providing appropriate type of profile
corrective course (levelling course) to Clause 501 of these Specifications.

" 402.4.2. Spreading and compacting : The Gravel/Soil-Aggregate
material of grading specified in the -Contract shall be spread on the
prepared surface with the help of a grader of adequate capacity, for
maintaining the required slope! and grade during the operation or other
means as approved by the Engineer. When the Gravel/Soll-Aggregate

. material consists of combination of materials mentioned in Clause 402.3.1,
" mixing shall be done mechanically by the mix-in-place method.

Manual mixing shall be peimi-tted only where the width of laying is
not adequate for mechanical operations, as in small-sized jebs. The

" equipment used for mix-in-place construction shall be a tractor-towed

Rotavator or similar approved equipment capable of mixing the materials

to the desired degree. If so desired by the Engineer, trial runs with the:

equipment shall be carried out to establish the suitability for the work.

Moisture content of the loose material shall be checked in accordance
with I5:2720 {Part 2) and suitably adjustéd by sprinkling additional water
from a truck/ trailer mounted \;wvater bowser, suitable for applying water
uniformly and at controlled quantities to variable widths of surface or other
means approved by the Engineer so that, at thé time of compaction, it is

within 2 per cent of the optimum moisture content corresponding to

18:2720 (Part 7). While adding water, due allowance shall be made for

evaporation losses. After wéte% has been added, the material shall be

processed by mechanical or othe‘;‘r approved means, like, tractor-towed disc

“harrows, rotavators until the layer is uniformly wet.

|
Immediately thereafter, roiling shall start. If the thickness of the

compacted layer does not exceed 100 mm, a smooth-wheeled roller of 80
to 100 kN weight may be used. For a compacted single layer upto 225 mm,
the. compaction ‘shall be done| with the help of a vibratory roller of
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o rmmmum 80 to 100 KN statJC werght. Rollmg ’Sﬁ’éll corhmence at the lower .

edge and”proceed towards the upper edge longitudinally for portions
having unidirectional crosstall and superelevation and shall commence at

the edges and progress towards the centre for portions having crossfall on
.both sides. . ; !

" Each pass of the roller ; I hall uniformly overlap not less than one-third

of the track made in the plrecedmg pass. During rolling, the grade and

crossfall (camber) shall be| checked and any high spots or depressions,
which become apparent, corrected by removing or adding fresh material.
The speed of the roller sha]l not exceed 5 km per hour.

Rolling shall be contrm':;ed till the density achieved is at least 100 per
cent of the maximum dry density for the material determined ag per
18:2720 (Part 7). The surface of any layer of material on completion of
compaction shall be well closed, free from compaction planes, ridges,
cracks or loose material. All loose, segregated or otherwise defective areas
shall be made good to the fu]l thickness of layer and re-compacted.

402.5. Surface lesh and Quality Control of Work

The surface finish of construchon shall conform to the rcqulrements of
Clause 1802. S

* Control on the quality 0:f materials and works shall be exercised by the
Engineer in accordance with Section 1800

. 402.6. Arrangements for Traffic

During the period of Eonstructlcn arrangement of traffic shall be
maintained in accordance w1th Clause 111. :

402.7. Measurements for Payment -

Gravel/Soil-Aggregate Jase!surface course as the case may be, shall
be measured as finished work in position in cubic metres.

402.8. Rate .
The Contract unit rate for the Gravel/Soil-Aggregate base/surface

~ course shall be payment in full for carrying out the requifed operations

including full compensation for all the components listed in Clause 401.9
@ to (v). '
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403 LIVE TREATED SOIL FOR MPROVED
SUBGRADE/SUB-BASE

403.0. . General Guidelines

.Lime treatment is generally adopted for sﬂty clays-and clayey soils,
including Black Cotton soils. Reduction in plasticity index and development
of strength in lime-soil mixes depends on the type of clay and its qitantity
in the soil. The lime shall have purity of not less than 70 per cent by
weight of quicklime (CaO) when tested in accordance with IS:1514. By
way of general guidelines, the lime content requirements for different types
of soils are as under:

7 Soil Type Requited Lime Coatent
Alluvial Soils and Moorums (PI : 10-15) © 3 per cent
Clays/B.C Soils of Medium Plasticity (PI : 15-30) ©  3-5 per cent
Highly Expansive Clays (PI : over 30) 5-6 per cent

Mix design should be worked out to decide the optimum quantity of
lime to be adde_d to obtain the required test value:

- ’ N - \ .
As a modifier, the quantity of lime can be determined for reducing the
Pl of a high PI soil to a value less than 10 and for i increasing the CBR to

 the required value. As a stabrhser the quantity of lime has to be worked

out to attain the needed strength of the mix in terms of a 7-day Unconfined
Compressive Strength (UCS) value.

It is only on the basis of mix design, cartied out on representative
samples of soil, as well as lime to be used, that the required quantity of
lime is to-be specified. : -

Pulverization ‘of soil clods to the required degree and mixing of
pulverized soil with lime can be accomplished bgr using tractor-towed
implements, like, disc harrows or rotavator. A static 80 to 100 kN smooth-
wheeled roller and tractor-towed water bowser are-generally adequate for -
compaction. Curing for 7-days by covering the compacted layer with wet 7
gunny bags, moist straw or sand periodically sprinkled with water, is an
important part of the construction process.

403.1.  Scope

This work shall consist of laying and compacting an improved subgrade/ '
lower sub-base of soil treated with lime on prepared subgrade in accordance
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with the requirements of these Specifications and in conformity with the
lines, grades and cross-sections shown on the drawings or as directed by
the Engineer. Lime treatment is generally effective for soils which contain
a relatively high percentage of clay and silty clay.

403.2. Materials

403.2.1. Seil : Except when otherwise specified, the soil used for
lime treatrnent shall/b'e the local clayey seoil having a plasticity index
‘greater than 10. - ' ' ' : :

403.2.2. Lime : Lime for lime-soil stabilisation work shall be
commercial dry lime slaked at site or pre-slaked lime delivered to the site
in suitable packing. Unless otherwise permitted by the Engineer, the lime
shall have purity of not less than 70 per cent by weight of Quick-lime
(Ca0) when tested in accordance with 18:1514. Lime shall be properly
stored to avoid prolonged exposure to the atmosphere and consequent
carbonation which would reduce its binding propertics. Slaked lime supplied
in airtight bags shall not be stored for more than 3 months.

 403.2.3. Quantity of lime in stabilised mix : Quantity of lime to be
added as percentage by weight of the dry soil shall be as specified in the

* Contract. The quantity of lime used shall be related to its calcium oxide

contént which shall be specified. Where the lime of different calcium oxide
content is to be used, its quantity shall be suitably adjusted to the approval
of the Engineer so that equivalent calcium oxide is incorporated in the
work. The mix design shall be done to arrive at the appropriate quantity
of lime to be added, having due regard to the purity of lime, the type of
soil, the moisture-density relationship, and the design CBR/Unconfined

Compressive Strength (UCS) value specified in the Contract. The laboratory -

CBR/UCS value shall be at least 1.5 times the minimum field value of
CBR/UCS stipulated in the Contract. ‘ '

403.2.4. Water : The water to be used fof lime stabilisation shall be 7

clean and free from injurious substances. Potable water shall be preferred.
403.3. Construction Operations -

' 403.3,1. Weather limitations : Lime-soil stabilisation shall not be
done when the air temperature in the shade is less than 10°C.

403.3.2. Degree of pulverisation : For lime stabilisation, the soil

before addition of stabiliser, shall be pulverised using agricultural
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jmplements, like, tractor-towed disc harrows and rotavators to the extent
that it passes the requirements set out in Table 400.4, as explained at
Annexure-400.1'. :

TABLE 400.4 : SOIL PULVERISATION REQUIREMENTS FOR LIME
: STABILISATION :

Minimum per cent by Weight
Passing the IS Sieve

R

26.5 mm ! ‘ 100
-5.6 mm o : 80

et

403.3.3. Equipment for construction : Stabilised soil sub-base shall
be constructed by mix-in-place method of construction or as otherwise
approved by the Engineer. Manual mixing shall be permitted on%y where
the width of laying is not adequate for mechanical operations, as in smali-

- gized jobs.

The equipment used for mix-in-place construction shall be a tractor-
towed rotavator or similar approved equipment capable of puiverizing and
mixing the soil with additive and water to specified degree o the full
thickness of the layer being processed, and of achieving the desired degree
of mixing and vniformity of the stabilised material. If so desired by the
Engineer, trial runs with the equipment shall be carried out to establish its
snitability for work. !

The thickness of any layerj -to be stabilised shall be not less than

100 mm when compacted. The maximum thickness shall be 200 mm,

provided the plapt used is accepted by the Engineer.

403.3.4. Mix-in-place method of construction : Before deploying the
equipment, the soil after it.is r_na?e free of undesirable vegetation or othfar
deleterious matter shall be spread uniformly on the prepared subgrade in
a quanﬁty sufficient to achieve|the desired compacted thickness of the -
stabilised layer. Where single-pass equipment is to be employed, the soil

shall be lightly rolled at the discretion of the Engineer.

The equipment used shall cither be of single-pass or multiple pass
type. The mixes shall be equipped with an appropriate device for controlling
the depth of processing and the mixing blades shall be maintained or reset
periodically so that the correct depth of mixing is obtained at all times.
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With single-pass -eéuipmént; the forward speed of the machine shall be
so selected in relation tt'i) the rotor speed that the required degree of mixing,

pulverisation and depth' of processing is obtained. In multiple pass.

processing, the prepared subgrade shall be pulverised to the required depth

with successive passes Ic:)f the equipment and the moisture content adjusted

to be within prescribed Limits. The blending or stabilizing material shall
then be spread unifom!ﬂy and mixing continued with successive passes
until the required depth and uniformity of processing have been obtained,
Appropriate Il‘actq_ptowéd equipment, approved by the Engineer, are suitable

for performing- various operations in the construction process, like, -

pulverization of soil clods by tractor-towed disc harrows and mixing of

soil with stabilizer by Iz:ractor-towed Rotavator.

..403.3.5._C0nstructilon with manual means : Where manual mixing

is permitted, the soil fro'llfn borrow areas shall first be freed of all vegetation
and other deleterious mz%tter and placed on the prepared subgrade. The soil
shall then be pulverised by means of crow-bars, pick axes or other means
approved by the Engineer.

~

Water in requisite cjuantities may be sprinkled on the soil for aiding -

pulverisation. On the pulverised soil, the blending material(s) in requisite

quantities shall be spreéd uniformly and mixed thoroughly by working _

with spades or other similar implements till the whole mass is uniform,
After adjusting the moisture content to be within' the limits mentioned
later, the mixed material shall be levelled upto the required thickness so
that it is ready to be roli}ed..

403.3.6. Addition n'f lime : Lime may be mixed with the prepared
material either in slurry form or dry state at the option of the Contractor
with the approval of the;Engineer.

Dry lime shall be preivented from blowing by adding water to the lime
or other suitable means selected by the Contractor, with the approval of the
Engineer. | :

The tops of windrowed material may be flattened or slightly trenched
to receive the lime. The distance to which lime may be spread upon the
prepared material abead of the mixing operation shall be determined by the
Engineer. ' ‘

-No traffic other_ than%the mixing equipment shatl be allowed to pass
over the spread lime untii after completion of mixing.
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thmg or remlxmg “operations, regardless of equiprnent use‘d; shall
continue until-the material is free of any white streaks or pockets of lime

~and the mixture is yniform.

:Non-uniformaty of colour reaction, when the treated material is tested
_'with the staridard phenolphthalein alcohol indicator, shall be considered
evidence of inadequate mixing. :

403.3.7. Moistare content forlcompacﬁon : The moisture content at
compaction checked vide 18:2720 (Part 2) shall be within 2 per cent of the
optimum moisture content corresponding to 1S:2720 (Part 7).

403.3.8. Rolling : Immediately after spreading, grading and levelling
of ‘the mixed material,” compaction shall be carried out with 80-100 kN
static weight smooth-wheeled roller or other roller approved by the
Engineer. Rolling shall begin at the edges and progress towards the centre
on -straight portions. On superelevated curves. the rolling shall proceed
from the inner to the outer edge. Compaction shall continue until the
density achieved is atleast 100 per cent of the maximum dry density of the
material as per 1S:2720 (Part 7). The suitability of a particular compaction
equipment and number of passes required may be verified on a test strip.
Ideally, not more than 60 minutes shall elapse between the start of moist
mixing and start of compaction process. Care shall be taken to see that
compaction is completed within 3 hours of mixing or such shorter period
as may be necessary during dry weather.

During rolling, it shall be ensured that the roller does not bear directly
on hardened or partially hardened treated material previously laid other
than what may be necessary for achieving the specified compaction at the
joint. The final surface shall be well closed, free from movement under
compaction planes, ridges, cracks or loose material. All loose or segregated
or otherwise defective arcas shall be made good to the full thickness of the
layer and recompacted. ' '

403.3.9. Curing

Curing of the compacted layer shall be carried out for a minimum
period of 7-days by spreading moist straw/wet gunny bags or sand and
sprinkling water periodically. Curing by ponding of water shall not be
permitted to avoid leaching of lime. After the curing period is over,
subsequent pavement layers shall be laid as early as possible to prevent the
surface from drying out. No traffic shall be allowed to ply during the
curing period, unless permitted by the Engineer. . ' '
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403.4. Surface Finish and Quahty Control of Work

The surface finish of construction shall conform to the requlrements of
Clause 1802,

Control on the quality of materials and works shall be exercised by the
Engineer in accordance with Section 1800,

403.5. Strength

When lime is used for improving the subgrade, the soil-lime mix shall
be tested for its CBR value. When lime stabilised soil is used in a sub—bése,
it shall be tésted for unconfined compressive strength (UCS) at 7-days. In
case of variation from. the design CBR/UCS, in-sita value being lower,.the
pavement design shall be reviewed based on the actual CBR/UCS values.
The extra pavement thickness needed on account of lower CBR/UCS value
shall be constructed by the Contractor at his own cost.

403.6.  Arrangements of Traffic

During - the period of construction, afrangement of traffic shall be
maintained in accordance with Clause 111.

403.7. Measurements for Payment

Stabilised soil sub-base shall be measured as finished work in position
in cubic metres.

403.8. Rate

The Contract unit rate for lime stabilised soil sub-base shall be
payment in full for camrying out the required operations including full
compensation for all components listed in Clause 401.9 (i) to (v)..

404. CEMENT TREATED SOIL SUB-BASEIBASE
404.0. General Guidelines

Soil stabilisation with cement as a stabiliser is resorted to for soils

which do not respond to lime treatment and where coinparatively higher
and faster development of strength and durability characteristics are needed,

~ especially for waterlogged and high rainfall areas. Granular and sandy
soils are most suitable for cement stabilisation. By way of broad guidelines,
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the rcqu]:ements of cement content for different soil types are as under:

Soil Type ; ' Required Cement Content
Sands/Sandy Soils/Sojl-Gravels 3-5 per cent
Silts/Silty Clays of Low PI (=15) 4-8 per cent

Clays/Black Cotton Soils 8-15 per cent

For heavy clays/black cotton soils (PI more than 30), the clay is

treated with lime in the first stage to reduce plasticity and to facilitate

pulvenzauon In the second stage, the resulting soil is stabilised with
cement.

Mix Design should be worked out to specify the amount of cement {o
be added to obtain the required strength in terms of 7-day Unconfined
Compressive Strength (UCS) and/or durability test under alternate wet-dry
conditions. Pulverisation of soil clods, mixing of pulverised soil with the
required amount of cement, vompaction. and curing of the compacted fayer
are important construction operations, as in the construction of lime treated
soil subbase.

404.1. Scdpe

 This work shall consist of laying and compacting a sub-base/base
course of soil treated with cement on prepared subgrade/sub-base, in
accordance with the requirements of these Specifications and in conformity
with the lines, grades and cross-sections shown on the drawings or as
directed by the Engineer. ' '

404.2. Materials |
404.2.1. Material to be stabilised : The material used for cement

‘treatment shall be soil including sand and gravel, laterite, kankar, brick

aggregate, crushed rock, slag or fiyash or any combination of these. For

‘use in a sub-base course, the matenal shall have a gradmg shown in Table

400.5; it shall have a umfomuty coefficient (C)* not less than 5, capable
of producing a well/clo/ed surface finish. For use in a base course, the
material shall be sufficiently well graded to ensure a wel-closed surface

finish and have a grading within the range given in Table 400.5. If the

material passing 425 micron sicve is plastic, it shall have a liquid limit not

* C, =DyD, where D denotes the soil particle size such that 60 per cent
of the particles are smaller than that size. Similarly, D, denotes. the soil
particle size such that 10 per cent of the particles are smaller than that size.
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greater than 45 per cent a1,|1d a plastlc1ty 1ndex not greater than 20 per cent

_determined in accordance with IS: 2720 (Part 5).

. 404.2.2. Cement : Cement for cement stabilisation shall comply with
the requirements of IS: 269 455 or 1489. A

- 404.2.3. Lime : If necded for pre-treatment of hlghly clayey soils (PI
more than 30), Clause 40?|: .2.2 shall apply.

TABLE 400.5 : GRAD[NG LIMITS OF MATERIAL FOR

~STABILISATION WITH CEMENT -
IS Sieve | Percentage by Weight Passing
' Sub-base Base
Finer than Within the Range
53.0 mm ' 100 100
37.5 mm . 95 95-100
190 mm 45 ‘ 45-100
95 mm . 33 © 35-100
475 mm e 25 25-100
600 micron o 8 8-65
300 micron 5 5-40
75 micron 1 0 | 0-10

404.2.4. "Quantity of | cement in stabilised mix : The quantity of

cement 1o be added as per cent by weight of the dry soil shall be specified

in the Contract. Also, if lifne is used as pre-treatment for highly clayey
soils, the quantity as per cex!lt by weight of dry soil shall be specified in the
Contract. The mix design shall be done on the basis of 7-days unconfined
compressive strength. Wh11e carrying out mix design, it must be ensured

that the samples of soil and,cement used are indeed representative of these

materials actually to be useid at the site.

404.2.5. Water : The | | ater to be used for ccment stabilisation shall
be clean and free from l]l_]llI’lOl.lS substances. Potable water shall be

preferred.

404.2.6. Minimum colimpressive strength : A minimum laboratory
7-day compressive strength of 2.76 MPa is required for use in base
i
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courses, whereas, in sub-base courses, a minimum laboratory 7—day.
compressive strength of 1.7 MPa is adequate.
404.3.  Consfruction Operations -

404.3.1. Weather Iimitations : Stabilisation shall not be done when

. the air temperature in the shade is less than 10°C.

404.3.2. Degree of pulverisation : For stabilisation, the soil before
addition of stabiliser, shall be pulverised, where necessary, to the extent
that it passes the reqmrements as set ouf in Table 400.6, explained at
Annexure—400 1.

‘'TABLE 400.6 : SOIL PULVERISATION REQUIREMENTS FOR
CEMENT STABILISATION

Minimum per cent by Weight

IS Sieve Designation
. Passing the IS Sieve

26.5 mm : 100

5.6 mm : 80

404.3.3. Clauses 403.3.3 to 403.3.5 shall apply as regards spreading
and mixing the stabiliser except that cement or lime plus cement as the
case may be, shall be used as the stabilizing materials. -

404.3.4. Moisture content for compaction : The moisture content at
compaction checked vide 18:2720 (Part 2) shall be within 2 per cent of the
optimum moisture content corresponding to 18:2720 (Pari 7).

404.3.5. Rolling : Clause 403.3.8 shall apply except that care shall be
taken to see that the compaction of cement stabilised materials is completed
within two hours of its mixing or such shorter perxod as may be found
necessary in dry weather.

404.3.6. Curing : Clanse 403.3.9 shall apply.
404.4. Surface Finish and Quality Control of Works

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

Control on the quality of materials and works shall be exercised by the
Engineer in accordance with Section 1800.
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404.5.  Strength

Cement treated soil sub—base/bhsg:_ shall be tested for the unconfined

compressive strength value at 7-days, actually obtained in situ. In case of
variation from the design UCS, in-situ value being on lower side, prior to
proceeding with laying of base/surface course on it, the pavement design
shall be reviewed for the actual UCS value. The extra pavement thickness

needed on account of lower UCS shall be constructed by the Contractor at
his own cost. ' :

404.6.  Arrangements for Traffic

During the period of construction, arrangement of traffic shall be
maintained in accordance with Clause 111.

404.7. Measoremenis for Payment

The cement treated soil sub-basefbase shall be measurad as finished.
work in position in cubic metres. :

404.8. - Rate

The Contract unit rate for cement treated soil sub-base/base with pre-
treatment with lime if required shall be payment in full for carrying out the
required operations including full compensation for all components listed
in Clause. 401.9 (i) to (v). - |

405. WATER BOUND MACADAM SUB-BASE/BASE/SURFACING
405.1.  Scope '

405.1.1. This work shall consist of clean, crushed aggregates

mechanically interlocked by rolling and bonding together with screening, -
. “binding material where necessary, and water laid on a properly prepared

subgrade/sub-base/base or existing pavement, as the case may be and
finished in accordance with the requirements of these Specifications and in
close conformity with the lines, grades, cross-sections and thickness as per
approved plans or as directed by the Engineer. - '

405.2. Materials

405.2.1. Coarse aggregates : Coarse aggiegates shall be either

crushed or broken stone, crushed slag, overburnt (Jhama) brick aggregates

or any other naturally occwring aggregates, such as, kankar and laterite of
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suitable quality. Materials obtained from rocks, such as, Phyllites, Shales
or Slates, etc. shall not be permitted in WBM construction. Materials other

than crushed or broken stone z#nd crushed slag shall be used in sub-base

courses only. If crushed gravel/%hingle is used, not less than 90 per cent by
weight of the gravel/shingle pieces retained on 4.75 mm sieve shall h.ave
at least two fractured faces. Th‘c aggregates shall conforin to the phy51ggl
requirements set forth in Table 400.7. The type and size range of the
aggregate shall be specified in the Contract or shall be as specﬂ_if:d by the
Engineer. If the water absorption value of the coarse aggregate is greater
than 2 per cent, the Soundness test shall be carried out on the material

delivered to site as per 1S:2386 (Part 5).

TABLE 400.7 : PHYSICAL REQUIREMENTS OF COARSE AGGREGATES
FOR WATER BOUND MACADAM FOR SUB-BASE/BASE/
SURFACING COURSES

Test . ‘ Sub-base - Base Surfacing

Aggregate Impact Test

Less than 50 | Less than 40 ] Less than 30
(15:2386 Part 4 or IS:5640) ;

Flakiness Index Test

Less than 30 | Less than 25 | Less than 20
(IS:2386 Part 1) | :

Soundness Test

—.Loss with Magnesium

Less than 18%{Less than 18 % |Less than 18%
Sulphate i .

405.2.2. Aggregates, like, brick bats, kankar, laterite, etc. which get

softened in presence of water shall be tested for Aggregate Impact Value

under wet conditions in accordance with I1S:5640.

405.2.3. The requirement of flakiness Index shall be enforced only in
the case of crushed or broken|stone and crushed slag.

405.2.4. Crushed or broken stone ; The crushed or broken stone

~ shall be hard, durable and free from excess flat, elongated, soft and

disintegrated particles, dirt and other deleterious material.

405.2;5. Crushed slag : Crushed slag shall be made from air—coolf-:d
blast furnace slag. It shall be of angular shape, rcasonably uniform in
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405.2.6. Overburnti (Jhama)- brick aggregates : Jhama brick

' aggregates shall be made from overburnt bricks or brick ballast and be free

from dust and other objec"tlonable and deleterious materiais.

405.2.7. Grading reﬁmrement of coarse aggregates : The coarse
aggregates shall conform: to one of the Gradings given in Table 400.8 as
specified, provided, howe‘ er, the use of Grading No.1 shall be restricted
to sub-base courses cnly. .

TABLE 400.8 : GRADING REQUIREN[ENTS OF COARSE AGGREGATES

Gradmg ‘Size Range | IS Sleve Per cent by Weight
No. Designation Passing
(D 90 mm to 45 mm 125 mm |- 100
i 90 mm © o 90-100
63 mm 25-60
45 mm 0-15
; 224 mm 0-5
(2) 63 mm to 45 mm 90 mm © 100 -
o 63 mm 90-100
53 mm . 25-75
45 mm 0-15
o 224 mm _ 0-5
3) 53 mm to 22.4 mm 63 mm 100
- | - 53 mm 95-100
' 45 mm 65-90
24mm | 010
11.2 mm 05

" Note : The compacted t]nclmess for a layer -with Gradmg 1 shall be 100 mm
while for layer w1th other Gradings, i.e., 2 & 3, it shall be 75 mm.

405.2.8. Screenings : rScreenmgs to fill voids in the coarse aggregate
shall generally consist of the same material as the coarse aggregate.
However, where economic cons1derauons so warrant, predominantly non-

plastic material (other than rounded river borne material) may be used for .

this purpose provided llquld' limit and plasticity index of such imaterial are
below 20 and 6 respectlvelf and fraction passing 75 micron sieve does not
exceed 10 per cent. The Screenmgs shall not contain any of the undesirable
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consutuents hsted in Clause 301 2.3 wtuch would render it unsuitable as

a fill material.

Screenings shall conform to the grading set forth in Table 400.9. The

consolidated details of quantity of screénings required for various grades

of stone aggregates are given in Table 400.10. The Table also gives the
quantities of materials (loose) required for 10 m? for sub-base compacted
thickness of 100/75 mm.

TABLE 400.9 : GRADING FOR SCREENINGS

Per cent by Weight

Grading - Size of IS Sieve .
Classification Screenings - Designation ' | Passing the IS Sieve
A 132 mm 13.2. min 100
11.2 mm 95-100
5.6 mm 15-35
180 micron 0-10
B 11.2 mm 11.2 mm 100
' 5.6 mm 90-100
180 micron -15-35

The use of screenings sha]l be omitted in the case of soft aggregates,
such as, brick metal, kankar, laterite, etc. as they are likely to get crushed
to a certain extent under rollers.

-405.2.9. Binding material : Binding material to be used for water
bound macadam as a filler material meant for preventing ravelling, shall
comprise of a suitable material approved by the Engineer having a
Plasticity Index (PI) value of less than 6 for sub-base/base course and 4 to
10 for surfacing course as determined in accordance with 1S:2720 (Part 5).

The quantity of binding material where it is to be used, will depend

" on the type of screenings. Generally, the quantity required for 75 mm

compacted thickness of water bound macadam will be 0.06-0.09 m*10m?
and 0.08-0.10m*10m? for 100 mm compacted thicknéss.

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

Application of binding materials may not_be necessary when the
screenings used are of crushable type. -
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TABLE 400.10 : APPROXIMATE QUANTITIES OF COARSE
AGGREGATES AND SCREENINGS REQUIRED FOR 100/
75mm COMPACTED THICKNESS OF WATER BOUND
MACADAM (WBM) SUB-BASE/BASE/SURFACING

COURSE FOR 10m* AREA ‘ .
. | .

| Stone Screenings Crushable

Classification| Size |Compacted| Loose | Grading| For WEM Screenings such as
A Range | Thickness {Quantity | Classi--|- Sub-bases |TE0TUI O gravel

' fication | Base (Course| Properties § Loose

| &sSize | (Loose Quantity
| Quantity)
m? mm m? m? m?
Grading 1 Wto 100 {1200 | TypeA | 0270 |LLLDPI<G| 030t
: 45 143 132 030 Percent | 032
' ; passing 0,079
. | mm<10
GuadngZ | 6w 75 0910 | TypeA | 01200 do- | 022t
| o4 107 | 132 0.15 024
Grading2 63to 75 09lto | TypeB 0200 -do- -do-
] & | 17 112 022 -
Grading3 Sto s 091w | TypeB | 018 ~do- do-

224 1.07 iz 021

405.3. Consﬁucﬁon Operations

405.3.1. Preparation of base : The surface of the subgrade/sub-base/

base to receive the water bound macadam course shall be prepared to the

specified lines and crossfall (camber) and madeifree of dust and other

. extraneous material. Any ruts or soft yielding places shall be corrected in

an approved manner and rolled unti] firm surface is obtained if necessary
by sprinkling water. Any sub~base/base/sur-facv:&: irregularities, where
predominant, shall be made good by providing appropriate type of profile
corrective course (levelling course). .

Laying water bound macadam course over |an existing bituminous -

Jayer shall be avoided since it will cause problems of internal drainage of
the pavement at the interface of two courses. It is  desirablé to completely
pick out the existing thin bituminous wearing course where water bound
macadam is proposed to be laid over it.

405.3.2. Inverted choke : Where the WBM layer is to be laid over

the subgrade and the subgrade soil is fine-grained, 1t is advisable to lay 100
!
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intervening layer of screening or coarse sand on top of the fine-

g-rai[[ed Soﬂ i

405.3.3. Provision of lateral confinement of aggregates : While
Constmcting'watelj bound macadam, arrangement shall be made for the
Jateral confinement of the aggregates. This shall be done by laying
materials in adjoining shoulders along with that of water bound macadam
Jayer and following the sequence of operations described in Clause 407.4.1.

405.3.4. Spreading coarse aggregates : The coarse aggregates shall
pe spread uniformly and evenly ;upon the prepared subgrade/ sub-base/
base to proper profile by using templates placed across the road about 6 m
apart, in such guantities that the thickness of each compacted layer is not
more than 100 mm for Grading 1 and 75 mm for Grading 2 and 3, as
specified in Clause 405.2.5. Aggregates placed at locations which are
inaccessible to the spreading equipment, may be spread in one or more
layers by any approved means s0 as to achieve the specified results.

The spreading shal be done from stockpiles along the side of the
roadway or directly from vehicles. No segregation of large or fine aggregates
shall be allowed and the coarse aggregate as spread shall be of uniform

gradation with no pockets of fine materjal.

The surface of the aggregates spread shall be carefully checked with
templates and all high or fow spots remedied by removing or adding
aggregates as may be required. The surface shall be checked frequently
with a straight edge while spreading and rolling so as to ensure a finished
surface as per.approved drawings.

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

405.3.5. Rolling : Immediatély following the spreadi.qg of the coarse’
aggregate, rolling shall be started with three wheeled power rollers of 80

- 10 100 kN capacity or tandem or|vibratory rollers of 80 to 100 kN static

weight. The type of roller to be used shall be approved by the Engineer
based on trial ran. B

Except on superelevated ponﬂons where the rolling shall proceed from
inner edge to the outer, rolling shall begin from the edges gradually
progressing towards the centre. First the edgefedges shall be compacted
with roller running forward and)backward. The roller shall then move
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centre line of “the road, in successive passes

uniformly lapping preceding iracks byt least one half width.

Rolling shall be ciiscoﬁtinued when the aggregates are paftially'

compacted with sufﬁcie:nt void space in them to permit application of
screenings. However, where screenings are not to be applied, as in the case

shall be continued unt;

not be done whén the
wave-like motion in the

The rolled surface
with templates and any
adding or removing nece
entire surface conforms

- of crushed aggregates, Like, brick metal, laterite and kankar, compaction
1 the aggregates are thoroughly keyed. During

of water may be done, if necessary. Rolling shall
subgrade is soft or yielding or when it causes a
subgrade or sub-base course.

shall be checked transversely and longitudiﬁally,
irregularities corrected by loosening the surface,

o desired crossfall (camber) and grade. In no case

shall the use of screénir.i!lgs be permitted to make up depressions.

Material which gets

crushed excessively during compaction or becomes

segregated shall be rem
It shall be ensured

oved and replaced with suitable aggregates.

ithat shoulders are built up simultaneocusly along

with water bound macadam courses, in accordance with the procedure

given in Clause 407.4.1

405.3.6. Application of screenings : After the coarse aggregate has
been rolled to Clause 405.3.4, screenings to completely fill the interstices
shall be applied gradually over the surface. These shall not be damp or wet
at the time of application. Dry rolling shall be doric while the screenings
are being spread so that vibrations of the roller cause them to settle into - -

the voids of the coarse

aggregate. The screenings shall not be dumped in

piles but be spread uniformly in successive thin layers either by the
spreading motions of haipd shovels or by mechanical spreaders, or directly
from fipper with suitabl::- grit spreading arrangement. Tipper operating for

spreading the screening
aggregate.

s shall be so driven as not to disturb the coarse

The screenings shalf be applied at a slow and uniform rate (in three or

more applications} so

as to ensure filling of all voids. This. shall be

accompanied by dry rolling and brooming with mechanical brooms, hand-
brooms or both. In no ca:_s_e shall the screenings be applied so fast and thick
as to form cakes or ricliges on the surface in such a manner as would

1@ :
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prevent filling of voids or prevent the dirédt bearing of the .rpiu-el.- on ﬂ,e

- coarse aggregate. These operations shall continue until no more screenings

can be forced into the voids of the coarse aggregate.

The spreading, rolling, and brooming'c_rf screenings shall be carried out
in only such lengths of the road which could be completed within one
day’s operation. i ' o

405.3.7. Sprinkling of water and grouting : After the screenings
have been applied, the surface shall be cbpiously_ sprinkled with water,
swept and rolled. Hand brooms shall be used to sweep the wet screenings
into voids and to distribute them evenly. The sprinkling, sweeping and
rolling operation shall be continued, with additional screenings applied as
necessary until the coarse aggregate has been thoroughly keyed, well-
bonded and firmly set in its full depth and a grout has been formed of
screenings. Care shall be taken to see that the base or subgrade does not
get damaged due 1o the addition of excessive quantities of water during
construction. : '

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

405.3.8. Application of binding material : After the application of

. screenings in accordance with Clauses 405.3.5 and 405.3.6 the binding

material where it is required to be used (Clause 405.2.7) shall be applied
successively in two or more thin layers at a slow and uniform rate. After
each application, the surface shall be copiously sprinkled with water, the
resulting shurry swept in with hand brooms, or mechanical brooms to fill
the voids properly, and rolled during which water shall be applied to the -

‘wheels of the rollers if necessary to wash down the bindirig material

sficking ‘to them. These operations shall centinue until the resulting slurry
after filling of voids, forms a wave ahead of the wheels of the moving’
roller. . : '

405.3.9. Setting and drying : After the final compaction of water
bound macadam course, the pavement shall be allowed to dry overnight,
Next .morning hungry spots shall be filled with screenings or binding
material as directed, lightly sprinkled with water if necessary and rolled.
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‘No traffic shall be allowed on the road until the macadam has set. The

Engineer shall have the discretion to stop hauling traffic from using the
completed water bound macadam course, if in his opinion it would cause
excessive damage to the surface.

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

405.4.  Surface Finish and Quality Control of Work

4054.1. T]i_é surface finish of construction shall conform to the
requirements of Clause 1802. .

405.4.2. Control on the quality of maierial and works shall be
exercised by the Engineer in accordance with Section 1800.

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

405.4.4. Reconstruction of defective macadam : The finished
surface of water bound macadam shall conform to the tolerance of surface
regulatity as prescribed in Clause 1802. However, where the surface

- irregularity of the course exceeds the tolerances or where the course is

otherwise defective due to subgrade soil mixing with the aggregates, the
course to its full thickness shall be scarified over the affected area,

reshaped with added material or removed and replaced with fresh material .

as applicable and recompacted. In no case shall depressions be filled up
with screenings or binding material.

405.5.  Arrangement for Traffic

During ther period of construction, the arrangement of traffic shall be
done as per Clause 111.

405.6. Measurements for Payment

Water bound macadam shall be measured as finished work in posmon
in cubic metres. ‘

405.7. Rate

The Contract unit rate for water bound macadam sub-base/base course
shall be payable in full for carrying out the required operations-including
full compensation for all components listed in Clause 401.9 (i) to (v)
including amrangements of water used in the work as approved by the

" Engineer,
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406.1.  Scope ; ‘

- This work shall consist lof laying and compacting clean, crushed,
graded aggregate and granutar material, premixed with water, to a dense
mass on a prepared sub- basefbase of existing pavement as the case may
pe, in accordance with the - requlrements of these Specifications. The
material shall be %aid in one or more layers as necessary to lines, grades

and cross-sections shown on the approved drawihgs or as directed by the

Engineer.

The thickness of a single compacted Wet Mix Macadam layer shall not
be less than 75 mm. When vibrating or other approved types of compacting
equipment are used, the compacted depth of a single layer of the base
course may be adopted upto 200 mm upon approval of the Engineer.

406.2. Materials
406.2.1. Aggregates

406.2.1.1. Physical Requirements : Coarse aggregates shall be crushed
stone. If crushed gravel/shingle is used, not less than 90 per cent by weight
of the gravelslshmgle pieces retained on 4.75 mm sieve shail have at least
two fractured faces. The aggregates shall conmform to the physical
requirements setforth in Table 400.11. '

TABLE 400.11 : PHYSICAL REQUIREMENTS OF COARSE
AGGREGATES FOR WET MIX MACADAM FOR
‘SUB-BASEIBASE COURSES

Test ] Test Method

18:2386 (Part 4) or 40 per cent (Max)
‘ 18:5640

1S:2386 (Part 1)

Requirements

1. Aggregate Impact Value

25 per cent (Max)

2. Flakiness Index

If the water absorption value of the coarse aggregate is greater than 2
per cent, the soundness test shall be carried out on the material delivered
to site as per 15:2386 (Part 5).

406.2.1.2. Grading requirements : The aggregates shall conform to
the grading given in Table 400.12.
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TABLE 400.12 : GRAD]NG REQUIREMENTS OF AGGREGATES FOR
WET M]X MACADAM :

IS Si_eve Designation Minimum per cent by Weight
"Passing the IS Sieve

53.00 mm , l 100

4500 mm | 95-100
26.50 mm o ) -

22.40 mm : 60-80
1120 mm - 40-60
475 mm : 25-40
2.36 mm e . 15-30
600- micron 8-22
75 micron ' 0-8

Matena]s finer thdn 425 micron shall have Plast1c1ty Index (PI) not
exceeding 6.

The final gradatiop approved within these limits shall be well graded
from coarse to fine and shall not vary from the low limit on one sieve to
the high limit on the adJacent sieve or vice versa.

406.3. Constructmn Operations
406.3.1. Preparatmn of base : Clause 405 3.1 shall apply

406.3.2. vansm!n of lateral confinement of aggregates : While
constructing wet mix macadam, arrangement shall be made for the lateral
confinement of the wc:ét mix. This shall be done by laying materials in
adjoining shoulders along with that of wet mix macadam layer and
following the sequence of operaﬂons described in Clanse 407.4.1.

406.3.3. Preparaj:lon of mix : Wet Mix Macadam shall be prepared

in an approved m1xm'g plant of suitable capacity having provision for
controlled addition of Iwater and forced/ positive mixing arrangement like

pugmil or pan type rm_xer of concrete batching plant. For small quantity of .

wet mix work, the Engmecr may perm;t the m1x.mg to be done in concrete
THixers.

/ Optimum: moisture for mixing shall be determined in accordance with
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IS: 2720 (PﬂIt 7).after replacmg the aggTEgate fraction retained on 24mm

sieve with material of 4.75 mm to 22.4 mm size. While adding water, due
allowance should be made for evaporation losses. However, at the time of
compaction, water in the wet mix should not vary from the optimum value
by more than agreed limits. The mixed material should be uniformly wet
and po segregation should be permitted.

406.3.4. Spreading of mix : Immediately after mixing, the aggregates .
shall be spread uniformly and evenly upon the prepared subgrade/ sub-base
as the case may be, in required quantities. In no case should these be
dumped in heaps, directly on the area where these are to be laid nor shall
their hauling over a partly completed stretch be permitted.

The mix may be spread either by a paver finisher or motor grader. For
portions where mechanical means cannot be used, manual means as
approved by the Engineer shall be used. The motor grader shall be capable
of spreading the material uniformly all over the surface. .

The paver finisher shall be self-propelled, having the folIoWing features:
(i) Loading hoppers and suitable distribution mechanism

(i) The screed shall have tamiping and vibrating arrangement for initial
compaction to the layer as it is spread without rutting or otl1erw1se
mamng the surface profile.

(iii) The paver shall be equipped with necessary control mechanism so as to
ensure that the finished surface is free from surface blemishes.

" The surface of the aggregate shall be carefuﬂy checked with templates

and all high or low spots remedied by removing or adding aggregate as.

may be required. The layer may be tested by depth blocks during
construction. No segregation of large and fine particles should be allowed.
The aggregates as spread should be of uniform gradation with no pockets
of fine materials.

. 406.3.5. Compaction : After the mix has been laid to the required
thickness, grade and crossfall/camber, the same .shall be uniformly
compacted, to the full depth with suitable roller.

If the thickness of single compacted layer does not exceed 100mm,
a smooth wheel roller of 80 to 100 kN weight may be used. For a
compacted single layer upto 200 mm, the compaction shall be.done ‘
with the help of vibratory roller of minimum static weight of 80 to 100
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kN or equivalent capacity rofler. The speed of the roller shall not exceed

~ 5 km per hour.

In portions having unidirectional cross fall/superelevation, rolling
shall commence from the lower edge and progress gradually towards the
upper edge. Thereafter, roller should progress parallel to the centre line of
the road, uniformly over-lapping each preceding track by at least one third
width until the entire surface has been rolled. Alternate trips of the roller
shall be terminated 'in stops at least 1m away from any preceding stop.

In portions in camber, rolling should begin at the edge with the roller
running forward and backward until the edges have been firmly compacted.
The roller shall then progress gradually towards the centre, parallel to the

- centre line of the road uniformly overlapping each of the preceding tracks
by at lest one-third width until the entire surface has been rolled.

Any displacement occurring as a result of reversing of the direction of
a roller or from any other cause shall be corrected at once as specified and/

~or removed and made good.

Along forms, kerbs, walls or other places ‘not accessible to the roller,
the mixture shall be thoroughly compacted with mechanical tampers or a
plate compactor. Skin patching of an area without scarifying the surface to
permit proper bonding of the added material shall not be permitted.

Rolling should not be done when the subgrade is soft or yielding or

~ when it causes a wave-like motion in the sub-base/base course or subgrade.

If irregularities develop during rolling which exceed 12 mm when tested
with 3 m straight edge, the surface should be loosened and premixed
material added or removed as required before rolling again so as to
achieve a-uniform surface conforming to the desired grade and crossfall.
In no case should the use of unmixed material be permitted to make up
the depressions. ' - '

" Rolling shall be continued till the density achieved is at least 100 per '

cent of the maximum dry density for the material as determined by. the

-~ method outlined in IS:2720 (Part 7).
After completion, the surface. of any finished layer shall be well-

closed, free from movement under compaction equipment or any compaction
planes, ridges, cracks and loose material. All loose, segregated or otherwise
defective areas shall be made good to the full thickness of the layer and
recompacted. '
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 406.3.6. Setting and d}ﬁng . After final compaction of wel mix
macadam course, the road shall be allowed to dry for 24 hours.
!

. 406.4. ~ Opeming to Traffic 7 _

Preférably no-vehicular &afﬁc of any kind should be allowed on the
finished wet mix macadam surface till it has dried and the wearing course
laid. !

406.5. Surface Finish and Quality Control of Work

406.5.1. Surface evenness : The surface finish of construction shall
conform to the requirements of Clause 1802. :

406.5.2. Quality control : Control on the quality of materials and

works shall be exercised by the Engineer in accordance with Section 1800.

406.6.  Rectification of Surface Irregularity

Where the surface irregularity of the wet mix macadam course
exceeds the permissible tolerances or where the course is otherwise
defective due to subgrade soil getting mixed with the aggregates, the full
thickness of the layer shall ibe scarified over the affected area, resha:ped
with added premixed material or removed and replaced wifh fresh premixed
material as applicable and recompacted in accordance with Clause 406.3.
The area treated in the aforesaid manner shall not be less than 5 m long
and 2 m wide. In no case shall depressions be filled up with unmixed and

ungraded material or fines.

406.7. Arrangement for Traffic 7

During the period of cohstruction, arrangement of traffic shall be done
as per Clause 111. ‘

406.3. Measnremexﬂs for Payment

Wet mix macadam shz!dl be measured as finished work in position
in cubic metres. ’

406.9. Rate

The Contract unit rate for wet mix macadam shall be paym?:nt in full
for carrying out the required operations including full compensation for all
components listed in Clausi; 401.9. :
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407, SHOULDER -CONSTRUCTION

4071, Scope

The work shall consist of constructing shoulder (hard/earthen with
brick or stone block edging) on either side of the pavement, in accordance
with the requirements of these-Specifications and in conformity with the
lines, grades and cross- secuons shown on the drawings or as dlrected by
the Engineer. '

4072 Mateiials

Shoulder on either side of the road may be of selected earth/granular
material conforming to the] requirements of Clause 401/quairy waste.

Where hard shoulders are not provided, the pavement shall be provided
with brick/ stone block edgmgs as shown in the drawings. The bricks shall
conform to Clause 602.4' of these Specifications. Stone blocks shall
conform to Clause 702.4 of these Spemﬂcatlons and shall be of size 225
mm x 110 mm x 75 mm. |

407.3.  Size of Shoulders

Shoulder (earthen/hard) dimensions shall be as shown on the drawmgs
or as directed by the Engincer.

407.4.

407.4.1. The sequf:',ncei of operations shall be such that the constructiop
~ of shoulders is done in layers, each matching the thickness of adjoining

Constructi_mfu Operations

pavement layer. Only after a layer .of pavement and corresponding layers -

in hard and earthen shoulder portion have been laid and compacted, the
construction of next layer of pavement and shoulder shall be taken up.

Where the materials m‘
together and the pavement layer shall be compacted first. The adjacent
layers having same materlal shall be lald and compacted together.

In all cases where hard shoulders have to be provided along side of
existing carriageway, the e;susung shoulders shall be excavated in full
width and to the required depth as per Clause 302, Under no circumstances,
box cutting shall be done Eor construction of shoulders.

Compaction requirement of earthen shoulder shall be at least 100 per
cent of Maximum Dry Densny as. per 1S8:2720 (Part 7).
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Durmg allistages of shoulder (earthen) construction, the réquired
crossfall shall be maintained to drain off surface water.
Regardless of the method of laying, all shoulder construction material

shall be placed directly on the under-layers of shoulder. Any spilled
material dragged on to the pavement surface shall be immediately removed,

 without damage to the pavement, and the ° ‘area so affected thoroughty

cleaned.

47.4.2. Brick/stone block edging : The bricks/sione blacks shall be
1aid on edge, with the length parallel to the transverse direction of the road.
These shall be laid on a bed of 25 mum sand, set carefully, rolled into
position by a light roller aqd made flush with the finished level of the
pavement.

407.5.

The surface finish of construction shall conform to the requirements-of
Clause 1802. Control on the quality. of materials and works shall be

Surface Finish and Quality Contrel of Works

" exercised by the Engineer in accordance with Section 1800.

407.6.

Shoulder (ha:d/earthcn) construction shall be measured as finished
work in position as below:

Measurements for Payment

(i) For excavation in cubic metres
(il) For earthwork/granular fill in cubic metres
(iti} For brick/stone block edging in cubic metres

407.7. Rate

The Contract unit rate for shoulder (hard/earthen with brick or stone
block edging) shall be payment in full for carrying out the required
operations including full compensation for all components listed in Clause
401.9 (i) to (v) as applicable. The rate for brick/stone block edging shall

include the cost of sand cushion.

408. LOCAL MATERIALS FOR ROAD CONSTRUCTION
408.1.

This Specification covers the use of local materials as such or after
their processing, for road construction in areas where quality materials are
not available within economical leads. It includes the laying and compacting
of such low cost materials in one or more layers as subbase, base or

Scope
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surface course as necessary according to lines, grades and cross-sections
shown on the drawings or as directed by the Engineer.

408.2. Definition

Low cost materials for road construction are the locally available soils
and low-grade/marginal aggregates with requisite engineering properties
which are both suitable and economical for-incorporation {as such or after
processing, as may be needed) in the pavement crust of low volume roads,

in lieu of the conventionally used high quality road materials.

408.3. Materials

4083.1. The quality and quantity of various sourceés of different
types of soils and low-grade/marginal aggregates locally available, shall be

established through scientifically carried out soils and materials surveys as

per the procedures laid down in TRC:SP:20.

408.3.2. Material characterization and usage : The manner of using
the locally available low-grade/ marginal aggregates shall be as per Table
400.13. The different types of soil stabilisation techniques appropriate for

TABLE 400.13 : MANNER OF USING LOW-GRADE AGGREGATES IN
RURAIL ROAD PAVEMENTS

SI. [State of Occurrence
Nojof Material

(1) |In block or large
discrete particles,

Manner of Using in Test/Quality Requirementé

Pavement Crust

As water bound
macadam without
such as Kankar, screenings/fifler in 40 and 3C when used in
Laterite, Dhandla, |accordance with IRC:19, | sub-base, base and surfacing
etc. after breaking the respectively.

| material into reguired
sizes.

(2) |Graded form without | Directly as a granular
appreciable amount {layer for sub-base/base
of soil, such as or surfacing.
naturally occurring '
gravels.

as surfacing and shall not
exceed 6 when used in lower
courses. Evaluated for
strength by soaked CBR.

The material shall be well-
graded and the PI restricted
as for 81 No.2. Evaluated

for strength by soaked CBR.

(3) | As discrete particles |Directly as soil-gravel
mixed with mix for sub-base, base
appreciable amount |or surfacing.

of soil such as soil- |
gravel mixtures,

quarry wastes, etc.
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| d_lfferent types of locally avazlable soils shall be as given in Table 400.14.

|
TABLE 400.14 : REQU{REMENTS OF SOIL STABILISATIO\I TECHNIQUES

it

gL |Soil Stabilisation |
No. | Technigue . \
\

Apph{_:abl_hty to Different Soil Types

Sands, fnoorumslgravels having nnssmg
fractions and clayey soils.

Medium and heavy clays having PI > 10
and containing atleast 15 per cent of
_material fiper than 425 micron. A soil
whose 7-day unconfined compressive
strength increases by atleast 0.3 MN/m?
with lime treatment is suitable.

(1) |Mechanical Stabilisation

[

{2) |Lime Stabilisation

Granular soils with organic content not
greater than 2 per cént or deleterious salis
(sulphates and carbonates) ot greater than
0.2 per cent are suitable. Plasticity
Product (preduct of PI and per cent
passing 425 micron sieve) should be less

~ than 250 and upiformity coefficient >3.

3 Ccinent Stabilisation

Soils of medium plasticity (P 5-20) and
clayey soils
not reactive to lime.

) |Lime-Flydsh Stabilisation

(5) |Two-Stage (Lime-Cement)

‘Heavy clays with PI > 30.
Stabilisation )

408.4.  Construction operations

408.4.1. Use of low-grade aggregates
: Clause 405.3 shall apply
: Clause 401.4 shall apply

(i) As water bound m acadam
(ii) As granular layer ffor sub-base

(iliy As soil-gravel mix for sub-base,
base or surfacing

408.4.2. Use of stabi]isei soil

: Clause 402.4 shall apply

(i) Mechanical Stabﬂ sation. ‘
: Clause 403.3 shall apply

: Clause 404.3 shall apply

{ii). Lime Stablhsatlon

(iii) Cement Stabilisation
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(V) Two-stage (Litpe-Cement) "
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i Clause 409.5 shall apply
: Clause 404.3 shall apply

408.5. Surface Finish and Quality Contﬁol of Work
R I |

| _ ; :
. The surface finish of construction, shall conform to the requirements of

Clause 1802.

Control on the quaiity of materials and works shall be exercised by the
Engineer in accordance with Section 1800, ‘

408.6.  Strength

When lime stabilisation

18 adopted, Clause 4035 shall apply. In case

of Cement, Two-stage (Lime -Cement) and Lime—Fijash, Clauses 404.5 and

409.9 shall apply.

408.7. Arrangements for Traffic

During the period of construction, arrangeméht of traffic shall be
maintained in accordance with Clanse 111. :

408.8. Measurementis for Payment

The sub-base/base/surface course, as the case may be, comstructed

with low cost materials shall
cubic metres.

408.9, Rate

be measured as finished work in position in

The Contract unit rate for sub-base/base/surface course constructed

with Iow cost materials shal

i Clause 401.9 (i) to (v).

1 be payment in full for carrying out the
full compensation for all components lisied

409. LIME-FLYASH STABILISED SOIL_SUB-BASE

409.1.  Scope

This work shall consist of l;aying and compacting Lime—ﬂyash Stabilised
Soil Sub-base on prepared subgrade in accordance with the requirements

of these Specifications and in

conformity with the lines, grades and cross-

sections shown on the drawin

gs or as directed by the Engineer.
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409.2. Definition . _
Lime-flyash stabilised soil is a mixture of soil and flyash, when

- stabilised with lime,

409.3. Materials

409.3.1. Flyash : Flyash may be either from anthracitic coal or
lignitic coal. The Flyash to be used in lime-flyash stabilisation of soil shall

-conform to ‘the requirements given in Tables 400.15 and 400.16.

- TABLE 400.15 : CHEMICAL REQUIREMENTS FOR FLYASH AS A

POZZOLANA

SL. Characteristics Requirements for Flyash
No. Anthracitic |Lignitic | Method

Flyash | Flyash | of Test
(1) | 5i10,+#AL04+Fe O, in per cent by mass, Min 70 50 18:1727
(2) | Si0, in per cent by mass, Min 35 25 IS:1727
(3) | MgO in per cent by mass, Max 5.0 50 15:1727
{4) { SO, in per cent by mass, Max 2.75 35 | IS:1727
(5) | Available alkalies as Na,0 in per cent 1.5 15 15:4032

| by mass, Max

(6) | Total chiorides in per cent by mass, Max 0.05 0.05 | 18:1727
(7) | Loss on ignition in per cent by mass, Max 5.0 5.0 IS:1727

TABLE 400.16 : PHYSICAL REQUIREMENTS FOR FLYASH AS A

POZZOLANA

SL.No.|Characteristics Requirement
(1)  |Fineness — specific surface in m¥kg by Biaine’s . 250

permeability test, Min
(2)  [Particles retained on 45 micron IS sieve, Max 40
3) Lime reactivity in' N/mm?, Min . 3.5
(4) | Soundness by autoclave test-expansion .of specimen 0.8

in per cent, max
%) Soundness by Lechatelier method — expansion 10

in mm, Max .
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409.3.2. Lime : The lime to be used for lime-flyash soil stabilisation

shall be quick lime, which has been pre-slaked at site and shall be used
within 7-days. Slaked lime supplied in airtight bags shall not be stored for
more than 3 months. The lime shall have a purity of not less 70 per cent
by weight of CaO, when tested as per IS:1514, '

409.3.3. Soil : The soil shall have & plasticity index between 4 and
20; however, this technique may also be applied to soil with plasticity
index more than 20, provided strength tests on lime-flyash soil mixes show

favourable results. The ideal proportion of particles smaller than 425

micron sieve shall be between 15 and 25 per cent by dry weight of the soil-

_ lime-flyash mixture. ) :

© 409.3.4. Water : Water for mixing and curing shall be clean and free
from injurious salts, organic. matter and other deleterious matter. Potable
water shall be considered satisfactory.

409.4. Mix Proportion

The mix proportion shall be designed to obtain minimum unconfined
compressive strength of 1.5 MPa after 28 days of moist curing. The

* component of soil in the lime-flyash-soil mix can be omitted, provided the

specified minimum strength requirement is achieved.
409.5, - Construction Operations

409.5.1. Preparation of subgrade : The subgrade over which the
lime-flyash soil layer is to be laid shall be shaped to the desired profile and
checked for line, grade and cross-section. All irregularities beyond the
permitted tolerance shall be corrected and the surface prepared by light
sprinkling with water and rolling with 80 to 100 kN static weight smooth-
wheeled roller. Soft and yielding spots, ruts eic if present shall be rectified
and backfilled with suitable material and rofled until firm.

409.5.2. Weather limitationis : Lime-flyash soil stabilisation shall
not be done when air temperature in the shade is less than 10°C. -

409.5.3. Mixing method : Lime and flyash shall preferably be mixed
by weigh batching; however, when unavoidable, volume batching can be
resorted to. The mix-in-place- method shall be adopted, which requires
distribution of flyash and lime evenly over the work area, subsequent
addition of moisture and mixing with a mobile mixing plant.
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| If .'p-em;it‘ted by the.Engin _ r, manual mixing my be adopted. Soil shall

- pe free from all vegétation and other deleterious matter and pulverised to

conform to the requirements lgiven in Table 400.17, as explained at

© Annexure-400.1.

TABLE 400.17 : SOIL PULVERIZATION REQUIREMENTS FOR LIME-
' | FLYASH STABILISATION

IS Sieve . - Percent weight of Soil Passing IS Sieve

. 26,5 mm . ; 100
5.6 mm. : : 80

e

409.5.4. Spreading and moisture control : First, the soil shall be
spread uniformly on the prepared subgrade, the thickness _of uncompacted
layer being about 25 to 35 per cent more than the specified compacted
thickness, determined through field trials. Lime and flyash shall be spread
ahead of mixing, taking care to prevent raising of dust. A tractor-towed
rotavatot or any similar equipment shall be used for mixing. Mixing shall

be continued with successive: passes until the required . uniformity of

mixing has been obtained. The specified inoisture content prior to
cbmpaction shall be the optimum moisture content (OMC)+2 per cent, 0
compensate for the loss of moisture during spreading. If it is necessary to

- adjust the moisture content of the mix, water shall be added ur.lifozmly and
- in a controlied manner using a Water Bowser fitted with a sprinkler. Water

shall then be uniformly mixed, with the soil-lime-flyash mix by discing or

. harrowing using tractor-towed  disc harrows .or similar equipment.

Where manual mixing is adopted, soil free from organic matter,‘ is
scarified or brought from the identified borrow areas and pulverised using
crow bars, pickaxes efc., to meet the specifications given ir_l Table 4.;00:17.
Water in requisite quantities may be sprinkled on soil to aid pulverisation.

On the pulverised soil, lime and flyash shall be spread uniformly and
mixed thotoughly by working with spades or other implements to get a

uniform mix. After adjusting ﬁhe moisture content to be within th.e limits
specified, the mixed material ﬁhall be spread upto the required thickness.

409.5.5. Compaction : Immediately after spreading, grading and

~ leveiling of the mixed material, compaction shall be caried out with 80-

100 kN static weight smootll-\aufhceled roller or other roller approved by the
Engineer. Rolling shall begin at the edges and progress towards the centre

on straight portions. On supej‘:relevated curves the rofling shall proceed
| ” 131 |
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from ‘the inner to the o;jutef edgé. Compaction shall continue until the

density achieved is atleast 100 per cent of the maximum dry density of the

material as per 1S5:2720 (i?art"?). The suitability of a particular compaction-

equipment and nomber of passes Tequired may be verified on a test sirip,
Ideally not more than 60" minutes shall elapse between the start of moist
mixing and start of compaction process. Care shall be taken to see that
compaction is completed ‘w1th1n 3 hours of mixing or such shorter périod
as may be necessary dur%ng dry weather. ‘

During'r'o].]jng, it shaiil be ensured that the rouér does not bear direct]y'
on hardened or partially ihardened treated material previously Iaid other

than what may be necessary for achieving the specified compaction at the
joint. The final surface sf_lall be well closed, fre¢c from movement under
compaction planes, ridges,f cracks or loose material. All loose or segregated
or otherwise defective area:is shail be made good to the full thickness of the
layer and recompacted. ' : :
409.6. Curing

- Curing of the compa!pted layer shall be carried out for a minimum
period of 7-days by spreading moist straw/wet gunny bags or sand and
sprinkling water periodically. Curing by ponding of water shall not be
permitted to avoid leaching of lime. "After the curing period is over,
subsequent pavement layers shall be laid as -early as possible 10 prevent the
surface from drying out. No taffic shall be allowed to ply during the
curing period, uniess perniitted by the Engincer.

409.7.  Construction Joint

At the end of the day}s work, a transverse construction joint for full
depth shall be made by chamfering at an angle of 30°.

409.8. Suiface fimsh and Quaiity Control of Work

The surface finish of construction shall conform to the requirements of
Clause 1802,

. Control on the quality (uf)f materials and works shall be exercised by the
Engineer in accordance with Section 1800. '

409.9.

The Lime-flyash stabilised soil sub-base shall be tested for unconfined
compressive strength (UCS) at 7-days. In case of variation from the design

Strength
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'UCS, insitu value being lower, the pavement design shall be reviewed

based on the actual UCS values. The extra pavement thickness needed on
account of lower UCS value shall be constructed by the Contractor at his
own cost.

_409.10. Arrangement of Traffic

During the period of construction, arrangement of traffic shall be
maintained in accordance with Clause 111. '

409.11. Measurements for Payment

- Lime-flyash stabilised soil subbase shall be measured as finished work
in position in cubic metres, :

409.12. Rate

The.Contract unit rate for lime-flyash stabﬂised soil subbase shall be
payment in full for carrying out the required operations including full
compensation for all components listed in Clause 401.9 (i) to (v).

410, INDUSTRIAL WASTES FOR ROAD CONSTRUCTION

4101.  Scope

This Specification covers the techniques for incorporating (i) Flyash
(waste material from Thermal Power Stations) in road embankments,
subbase/base courses and (ii) Slags (waste materials from Tron and Steel
industries) in sub-base, base or surface course as necessary, according to
lines, grades and cross-sections drawn on the drawings or as directed by
the Engineer.

410.2.

Industrial Wastes for purposes of this Specification may be defined as
waste materials having requisite engineering properties for use in mural
road works in the vicinity of the industries/plants producing these waste _
materials. '

410.3. Materials
410.3.1. Flyash

410.3.1.1. Use in flyash embankment construction : While the
Quality of flyash varies a great deal from plant to plant, typical geotechnical

Definition
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properties of flyash are given in Table 400.18. The information on flyash
required by the Engineer for flyash embankment construction shall be ag
covered in Clause 306.2.1. _ '

- TABLE 400.18 : TYPICAL GEOTECHNICAL PROPERTIES-_OF FLYASH
)

Parameter S | Normal Range
Specific Gravity - - 1.90-2.55 o
Plasticity . ' - Non-Plastic
Maximum Dry Density (envee) : . 0.9-1.60
Optimum Moisture Content (%) o 38.0-18.0
Cohesion (kN/m?) ' Negligible
Angle of internal Friction {j) - | - 30°-40°
Coefficient of Consolidation C, (cm%/sec) : CL7x105-2.0x10°
Compressibn Index C, . 0.05-0.40
Permeability (cm/sec) , 8x10--7x10~
Particle Size Distribution (% of :matcrials)

Clay size fraction (lesé, tﬁan 0.002 mm) 1-1¢

Silt size fraction (0.075 to 0.002 mm) 8-85

Sand size fraction (4.75 to 0.075 mm) 7-90

Gravel size fraction (80 to 4.75 mm} . 0-10

Coefficient of Uniformity | 311

410.3.1.2. Use in [ime-flyash stabilised soil sub-base/base : The
chemical and physical requirements for flyash as a pozzolana are given in
Tables 400.15 and 400.16 in Clause 409.3.1. '

410.3.1.3. Use in lime-flyash bound macadam The filler used shall -

be a mixture of flyash, lime and soil/moorumn. The flyash shall conform to
the requirements given in Tables 400.15 and 400.16 of Clause 409.3.1.
Typical proportions of dry lime, flyash and soil/moorum in the filler are

1:2:9 (by weight).

410.3.2. Slag.

-Slag can be used as pavement material in a variety of forms. It can be
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| used as é base or sui base material. The broad types of slag are :

(i') Blast furnace slag

- (i) Granulated blast fumace slag (GBFS)
(iti) Steel slag

Some varieties of steel slag could be found lacking in stability in the
presence of water owing to l:he hydration of calcium oxide. However,_ if
such steel slags are-left for weathering in stockpiles for sufficiently long
petiod of time, these could be rendered suitable for use in road construction

works. .

Some of the fypic

test refsults conducted on slag materials are shown
in Table 400.19. -

TABLE 400.19 : TEST RESULTS SHOWING PHYSICAL
' CHARACTERISTICS OF BLAST FURNACE SLAG AND STFEL SLAG

Physical Properties I st Method | Blast Furnacd Steel Slag
‘ . ’ Slag
Aggregate impact value (%) | 1S:2386 (Part 4)|  18-24 8-11
Aggregate crushing value (%) | 15:2386 (Part 4) 24-26 15-18
Los Angeles abrasion value (%) %I-S:2386 Part 4) 28-32 9-10
Water absorption (%) '[18:2386 (Part 3) 1.5-25 1-14
Specific gravity (kg/m) | 15:2386 Part 3) 2650 | 3220

Air-cooled blast furnace slég and weathered steel slag can be used as
coarse aggregate for ithe construction of sub-base and base courses.
Granulated blast furnace slag, which is a pozzolanic material, can be
stabilised using lime and used for construction of stabilised layers_ and
lime-GBFS base/sub-base. GBFS can also be used in place of granular
sub-base provided it meets the ICBR requirements.

410.4.  Construction Operations

410.4.1. Use of Flyash

{i) In flyash embankment construction : Clause 306.4 shall apply.
(if) In Lime-flyash stabilised soil . Clause 409.5 shall apply
sub-base/base |

135

R



e ol

Granular Sub-Bases, ases & Surfacmgs

(iii) I.n lec-ﬂyash bound_ Ihacadam :
' : except that the filler
material shall be a mixture
of lime, flyash and soil/
moorum (1:2:9) '

410 4.2. Use of Crushed Slag
i Im SoﬂwAggrngate Base/Surface
(ii) In WBM construction “: Clause 405.3 sha.ll apply
(fii} In Cement Bound Granular Material : Clause 404.3 shall apply
i
. | . '
410.5.  Surface Finish and Quality Control of Work

The surface finish of construction shall conform to the requiréments of
Clause 1802. -

- Control on the quality of materials and works shall be exercised by the

' Engineer in accordance w1t.h Section 1800.

410.6. ' Strength

In case of hme—ﬂyash stabilised soil, Clause 409.9 shall apply In case
of Cement Bound Granular Material, Clause 404.5 shall apply.

410.7. Arrangements for Traffic

During the period .o;f construction, arrangement of traffic shall be
maintained in accordanceiwith Clause 111.

410.8. Measuremiénts for Payment

For the flyash embanE ent construction, Clause 306.10 shall apply.
The subbase/base/surface course, as the case may be, incorporating industrial
wastes shall be mca_sured as finished work in position in cubic metres,

410.9. ° Rate

- For flyash embankment construction Clause 306.11 shall apply. The
Contract unit rate for construction of sub-base/base/surface course
incorporating industrial wastes shall be payment in full for carrying out the
required—operations mcludmg full compensation for all components in
Clause 401.9 (i) to (v). |
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411 CRUSI-[ER-RUN MACADAM BASE ‘
411.1.. Scope

 This work shall consist of fumishing, placing and compacting crushed
stone aggregate base course constructed in accordance with the requirements

" get forth in this Spec1ﬁcat10n and in conformity with the lines, grades,
 thicknesses and cross-sections shown on the plans or as directed by the

Engineer.
411.2.  Materials

The material to be used for the work shall be crushed rock. If crushed
gravel/shingle is used, not less than 90 per cent by weight of the gravel/
shingle pieces retained on 4.75 mm sieve shall have at least two fractured
faces. It shall be free from any organic matter and other deleterious
substances and shall be of such nature that it can be compacted readily
under watering and rolling to form a firm, stable base. The aggregate shall
conform to the gradmg and quality requuements shown in Tables 400.20
and 400.21.

TABLE 400.20 : AGGREGATE GRADING REQUIREMENTS

Sieve Size Per cent Passing b Weight
53 mm Max. Size | 37.5 mm Max. Size

63 mm - . 100

45 mm e 87-100 100

224 mm - 5085 90-100

5.6 mm ' . 25-45 35-35

600 micron 10-25 10-3¢

75 micron ' 2-9 ' 2-9

At the.option of the Contractor, the grading for either 53 mm maximum
size or 37.5 mm maximum size shall be used, excepi that once a grading is
selected, it shall not be changed without the Engineer’s approval

411.3.  Construction Operations

411.3.1. Preparation of sub-base/subgrade : Any ruts, deformations
or soft yielding places which occur in the sub-base or subgrade shall be -
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TABLE 460.21 : PHYSICAL REQUIREMENTS OF COARSE
AGGREGATES FOR CRUSHER-RUN MACADAM BASE

Test _ TFest Method Requirement

(1) | Aggregate Impact Value 15:2386 (Part 4) 30 maximum
- or IS:5640

(2){ Flakiness Index 1S:2386 (Part 1) 25 maximum

18:2386 (Part 3)
18:2720 (Part 5)

{3) | Water Absorption*® 2 per cent maximom

#) ] Liquid Limit of Material
Passing 425 micron

{3) | Plasticity Index of Matexial
Passing 425 micron

Not more than 25

Not more than 6

IS:2720 (Part 5)

*If the water absorption is more than 2 per cent, soundness test shall be carried
out as per 1S5:2386 (Part 5)

corrected and compactcd‘ to the required density before the aggregate base
course is placed thereon. :

411.3.2, Spreading, watering, mixing and compaction : The aggregate

shall be uniformly deposited on the approved sub-base/ subgrade by means

of the hauling vehicle with or without spreading devices. Aggregate will
be distributed over the surface to the depth specified on the plans or as
directed by the Engineer. :

After the base course material has been deposited, it shall be thoroughly
blade-mixed to full depth of the layer by alternately blading the entire layer
to the centre and back to the edges of the road. ¥t shall then be spread and
finished to the required cross-section by means of suitable tractor-towed
appliances. -

Water shall be applied prior to and during all blading and processing
operations to moisten the material sufficiently to prevent segregation of the
fine and coarse particles. Water shall be applied in sufficient amounts
during construction to assist in compaction, :

Compaction shall commence immediately after the spreading operation.
If the thickness of single compacted layer does not exceed 100 mm, a
smooth wheel roller of 80 to 100 kN weight may be tsed. For a compacted
single layer upto 200 mm the compaction shall be done with the help of
vibratory rolier of minimum static weight of 80 to 100 kN or equivalent
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' capac-i' roller. Thespeed of the roller shall not exceed 5 km per hour.

Each layer of material shall be compacted to not less than 100 per cent of
she maTimum dry density as determined by 1S:2720 (Part 7).
4114,

Surface Finish and Quality Control of Werk
_ _ i _ o
The surface finish of ‘construction shall conform to the requirements of

Clause [302.

Control on the quality of majteriais and works shall be exercised by the

"Engineer in accordance with Section 1800.

4115. Arrangements for Traffic

During the period of consﬁ'uction; arrangement ‘of traffic shall be

- maintained in accordance with Clause 111.

411,6. Measurements for Payment

Crusher-run niac_adam basef shall be measured as ﬁnished‘work in
position| in cubic metres.

4117, Rate

 The Contract unit rate for crusher run macadam base shall be paym.ent
in full for carmrying out the required operations including full compensation
for items as in Clause 401.9 (i) ito (+). :

412. BRICK SOLING

412.1.

This work shall consist of laying brick soling layer on prepared
subgrade in accordance with the j’cquirements of these Specifications. The
bricks shall be laid in one or more layers as soling according to lines,
grades and cross-sections shown on the drawings or as directed by the

Engineer,
412.2.

Burnt clay bricks shal! conform to the requirements of 18:1077, except
that the minimum compressive s&rength, when tested flat shall not be less
than 8.4 MPa for individual bricks and 10.5 MPa for average of §
specimens. The brick shall have smooth rectangular faces with sharp

Scope

Materials
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“corners and emit a clear ringing sound when struck, The size may be
-according to the local pr'irctice with a tolerance of + 5 per cent.

I
4123.  Setting Out
: ! I

The e:dges of the soiing shall be marked 6ut with reference to the
centre line by means of |string and stakes. The lines shall be correctly
ranged. '

4124.  Preparation of Surface

The subgrade, to reckive the brick soling shall be prepared to the
required grade and camberland cleaned of all dust, dirt and other extraneous
matter. Any ruts or soft yielding spots that may have appeared due to
improper drainage or other) reasons shall be corrected and rolled until firm,

to the satisfaction of the Iijlngineer.
412.5.  Provision of Lateral Confinement
4

The side shoulders sliall be constructed in advance to a thickness
corresponding to the brick soling layer. The inside edges of the shoulders

shall be trimmed vertical ar:ad any spillage over the included area removed,
Altematively, mud walls may be constructed to provide lateral confinements,

- Any excavation into the finished formation shall not be permitted. The

compacted surface shall be scarified and levelled to proper camber and
grade before laying the bri ck soling layer.

412.6. - Laying

‘Bricks shall be set clolése to each other in herring bone bond or in
header and stretcher bond la:id on edge or flat in layer(s) as specified. The
bricks shall be hand laid with no joint exceeding 10 mm in thickness,

412.7.  Spreading Sa{nd

After arranging the bric ;ks in the specified pattern, sand or eafth, free

- from clay with a Plasticity Index not exceeding 6 shall be spread over the

surface to a thickness of abcl;ut 25 mm so that the joints may be filled up
by the sand working in. Sand shall be allowed to remain as a protective
covering to the soling till such time as a subsequent pavement layer is laid .
over the soling. No traffic sh!iall be allowed and the soling lightly rammed

so that the sand works into the interstices.
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4128, Surface Evenness
‘The finished surface shall be checked for the longitudinal and cross
Prpfﬂes. ' .

The maximum allowable difference between the brick soling surface

" and underside of a 3 m straight-edge when placed parallef with, or at right

angles to the centre line, at points decided by the Engineer shall be 10 mm,
4129. ° Measurements for Payment -

Laying of brick soling shall be measured in square metres of the area
covered. Making of any mud walls shall be considered incidental to the
work and no extra payment shall be made for i,

© 412,10. Rate

_ The cbntract unit rate for brick soling shall be Payment in full for
carrying out the required operations including full compensation for all
components listed in Clause 401.9 (i) to {v).

_ 413. STONE SET PAVEMENT
413.1. General

A Stone Set Pavement is best suited to areas with' slow moving
vehicles and low volume traffic, where good quality stones are locally
available and craftsmen with knowledge of sione paving are available.

413.2.  Scope

This Specification shall apply to the construction of Stone Set Pavement
with a total pavement crust comprising of 100 mm compacted Granular
Sub-base, 75 mm compacted Water Bound Macadam (Grade II) Base and
150 mm thick hammer-dressed Stone sets paved on a bedding sand layer
over the WBM Base. This work shall be finished in accordance with the
requitements of these Specifications and in conformity with the lines,
grades, cross-sections and thickness as per approved plans or as directed
by the Engineer.

413.3.  Materials

Fbr the Granular Sub-base, Clause 401.2 shali apply. For the Water
Bound Macadam (Grade II) Base, Clause 405.2 shall apply.
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Stone sets shall be rectangular in shape, 250 mm to 300 mm long,
150 mm to 200 mm wide and 150 mm deep, with tolerance plus or minus
12 mm. The Stone sets shall be hard with an Aggregate Impact Value not
more than 30 {IS:2386 Part 4), Polished Stone Value not less than 55 (BS

‘812 Part 114) and Water Absorption not more than 2 per cent (1S:2386 Part

3). The types of Stones normally used are Granite, Basalt, Sandstone and

- Limestone. Sedimentary stone shall in no case be used. The Stone sets
shall be hammer dressed on top to the extent that maximum depression of

the dressed surface from a straight edge applied across any part of the
surface for testing does not exceed 20 mm. The dressing on the sides shall

be similarly carried out, so as to obtain a mortar joint not exceeding 20 mm

in width. _
413.4. Construction Operations

For the preparation of subgrade and construction of 100 mm thick
compacted Granular Sub-base, Clause 401.4 shall apply.

For the construction of 75 mm thick compacted Water Bound Macadam
(Grade IT) Base, Clause 405.3 shall apply. )

The hammer-dressed stones are aid in the herringbone or stretcher

bond pattern with the rows running <ither across or at 45° to the axis of
the road. The stones are compacted into the properly graded coarse
bedding sand over the WBM base, bounded by edgestones, using suitable
compacting devices. The compacted thickness of bedding sand shall be 40
mm. The joint gaps are filled with fine sand, stone dust, or sand-cement
mortar. Joints can also be sealed with hot sand-bitumen mix. In case of
application of sand-cement mortar for filing joints, moist ‘curing for
minimum one week has to be ensured. Stone set shall be laid in sections
not exceeding 12 m in length, with longitudinal axis of the stone sets
parallel to the length of the road. Edgestones shall be 350 mm to 400 mm
long, 150 mm to 200 mm wide and depth not less than 350 mm, laid with
their longitudinal axis paralle]l to the length of the road.

413.5.  Surface Evenness

The surface finish of construction shall conform to the requirements of
Clause 1802. ‘

413.6. Measurements for Payment

The measirements for payment in respect of Granular Suh-baée and
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er Bound: Macadam Base shall be as per Clauses 401.8 and 405.6

e g shall be measured as finished _work in

respectively. The stone-sett paYin
position in square metres, |
413.7. Rate

Tbe Contract unit rate fofi the Stone-Seit Pavement shall be paymfant
in full for carrying out the required operations including full compensation
for all the components fisted in Clause 401.9 (i)_ to (v).
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Tan T - innexure—4001

(Clauses 403.3.2, 404.3.2 and 409.5.3)

METHOD OF SIE|VING FOR WET SOILS TO DETERMINE

THE DEGREE OF PULVERISATION

A sample of plleensed soil approx:mately I kg in wenght should
be taken and welghed (W).

It should be séread on the sieve and shaken gently, care being
taken to break the lump of soils as little as possible. Weight of soil
retained on the sieve should be recorded (W,). Lumps of finer

soils in the re:tamed material should be broken until all the -

individual partlcles finer than the aperture size of the sieve are
separated, ;

The soil shoﬁici again be placed on the sieve and shaken until _

sieving is complete The retained material should be weighed
(Wy). |s

Weight of soil by per cent passmg the sieve can than be calculated

from the expresswn

(Wl - W2 )X 100
(W;-W;)
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i 501. PREPARATION OF SURFACE S o N
501. 1. Scope . '1

This work shall consist” of pre.panng an existing granular or black-
topPEd surface in advance: of laymg a bituminous course. ’,I'he work ‘shall -
_ ‘be performed on such widths and léngths as shown on the drawings or as
¢ instructed by the Engineer. The exwtmg surface shall be firm and clean,
: and treated :with Primer or Tack Coat as shown on the drawings or as
otherwise stated in the Contract ‘

501.2... Preparation of Surface

: : 501.2.1. Preparmg exnstmg granular surface : Where. the existing:
= : : l surface is granular, all loose materials shall be removed and the surface
' ‘ ' lightly watered, where the proflle corrective course to be provided as a
7 5 separafe layer is-also granular. The: surface finish of all granular layers. on-
i ' ‘ ) o ' which bituminous works are to be Dlaced shall: be freefrom dust. All such-
_ ' v  layers must:be capable of bemg SWCPL, after the removal of any non-

| . : . 1 integral loose material, by means of ‘@ mechanical broom, without shedding. -

' : ' _ significant quantities. of material and dust removed. by air Jet or other
; means approved by the Engineer.

After cleaning; the- surface shaIl be'corre\,t'to iine, level and cross-
slope, within the tolerances- spec1ﬁed for-base course.

Where the proﬁlecorrectwe course cf bitaminous material is to be lald -
over the existing granular surface; the latter shall, after removal of all loose
material, be primed in accqrdance with Clause 502.

501.2.2. Scarifying ex:stmg bituminous surface : Where specified

or shown on the drawings, the existing bituminous layer in the specified

width shall be removed with car‘la and without causing undue disturbance-

to the underfying layer, by a su{‘table method approved by the Engineer.
After removal of all loose and dlsmtegrated material, the underlying layers

which might have been dlsturbcd,‘ shali be suitably removed and compacted
to line, level and cross-siope. After supplementing the base material as
necessary with suitable fresh stpne aggregates, the compacted finished
surface shall be primed in accordance with Clause 502. Reusable material
sha_ﬂ be stacked as directed by the Engineer within 1000 m of their origin:

% 501.2.3. Prepanng ex:stmd bituminous surface : Where the existing
surface to be overlaid is b1tummous, any existing potholes and cracks shall
be repa1red and sealed as nuthned in Clauses 501.2.3.1 and 501 2.3.2.

‘ S
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501.2.3.1. Filling potholes and patch repairs:

(a)

(b)

Preliaraﬁon of ithe area for pothole and patch repair

Pothole and pat%:h.repair—area shall be inspected and all loose materiy
removed. The agea shall be cut/ trimmed with hand tools suitable for th,.

purpose, such that the defective material resporsibié for the failure is a)~

removed and suc'::h that the excavation is of a rectangular shape. The edgey
of the excavation shall be cut vertically. The area shall be thoroughly
cleaned with brufsh, compressed air or any appropriate method approved
by the Engineer io remove all dust andloose particles. Layers below the
level of the bitu%ninous construction shall be replaced using material of
equivalent specification to the original construction, which shall particularly
include the stand!iu-ds of compaction. The area of bituminous construction
shall be tacked or primed, preferably with an emulsion depending upo
whether the lowc:?:r area is bituminous or granular in nature. The stdes,
however, are to pe painted with tack coat material using a hand brush
sprayer. The prime coat and tack: coat shall conform to Clauses 502 and

303 of these Specifications respectively.

I
Backifilling operation

" The mixture to b;e used in bitumirous patching shall be either a hot mix

of cold mix in j accordance with the appropriate Clauses of these

- Specifications, Mixing shall be done in a plant of suitable capacity. The

bituminous mixtue shall be placed in layers of thickness not more than
100 mm (loose) i: and shall be compacted in layers with roller/plaie
compactor/hand rti?)llerlrammer to the compaction standards defined in the
appropriate Clauses of these Specifications. While placing the final layer,

the mix shall be s'i)read slightly proud of the surface so that after rolling,

- the surface shall be flush with the adjoining surface. If the area is large,

the spreading and f}evelling shall be done using hand shovels and wooden -

edges. Where required, a seal coat shall be applied as per Clause 510.
During the proce$s of compaction, the surface levels shall be checked
using a2 3 m straight edge.

501.2.3.2. Crack seziiling

()

Fine cracks less ti.han 3 mm in width

Sealing of fine cracks shall be done by applying. Fog Seal. Fog Seal is a

very light applicaﬁ:bn of low viscesity Slow Setting Bmulsion, for sealing

cracks less than 3 mm in width. The surface on which the fog spray is to
be ‘applied shall bé thoroughly cleaned with compressed air, scrubbers,
etc. The cracks shz{]l be cleaned with a pressure air jet to remove all dirt,
dust, etc. The fog spray shall be applied at a rate 0.5-1.0 litres/m? of the
specified quantity :bf emulsion, using equipmeni such as pressure tank,
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ﬂcxiﬁle hose and spray bar or lance. For_sites at sub-zero temperature,
crack sealing by Medium Curing Cutback as per IS:217 shall be
permissible.

(b) Wide cracks

For wider cracks, in excess of an average of -3 mm in width, the
application of emuision may be preceded by an application of crusher
dust or other fine materal acceptable to the Engineer. The bituminous
emuision for use in crack sealing shall be of a low viscosity Slow Setting
type (S5 grade). For sites at sub-zero temperature, the use of Medium
Curing Cutback as per IS:2}7 shall be permissible. Dust for crack filling
when used, shall be crusher dust or some other fine materjal, approved by
the Engineer, passing 4.75 mm sieve. Dust or other suitable fine materia]
shall be placed in the cracks before the application of binder and the
cracks filled to a level approximately 5 mm below road surface Ievel. The
surface of the road shall be swept clear of dust prior to the application of
binder. Binder shall be poured into the cracks, taking care to minimize
spillage. If spillage onto the road surface does occur, dust shall be applied
to the excess bitumen untii it is bloted up. -

Where wide cracks occur in isolated areas, these shall be cut and patched
as per Clanse 501.2.3.1.

501.3. Profile Corrective Course

‘Where specified, a Profile Corrective Course shall be provided prior to
laying of bituminous surfacing.

501.3.1. The profile corrective course is essentially a levelling course
laid to varying thickness as shown on the drawings for correcting the
existing pavement profile which has either lost its shape or has to be given
a new shape to meet the requirement of specified lines, grades and cross-
sections. It shall be differentiated from the sirengthening course or other

type of structural pavement course needed as a remedial measure against

inherent deficient and/ or distressed pavement. It is meant to remove the
immegularity in the existing road profile only. ‘

501.3.2. Over an existing bituminous surface, prepared as per para
501.2.3, the Profile Corrective Course shall be of premixed bituminous
material conforming to Clause 508. Where the existing surface is granular
in mature, prepared as per Clause 501.2.1, or where the old biturninous
layer has been scarified as per Clause 501.2.2 and the required thickness
of Profile Corirective Course is over 40mm, the Profile Corrective Course
shall be with WBM (G3) material, If, however, the required thickness
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Course shall be premixed bituminous rx_lptcnal conforming to Clause

501.3.3. Laying the profil¢ corrective course

501.3.3.1. On granular base : After preparing the granuiar surface .

as in Clauses 501.2.1 and 501.2.2, the profile corrective course with
material as per Clause 501.3.2 shall be laid and compacted to the
requirement of the particular Specification. Where a bituminous profile
correctlv\c\ course is to be laid over a primed granular surface, a tack
coat conforming to Clause 503 shail be applied prior to laying the
profile corrective course. '

501.3.3.2. On ﬁtummous surface : The existing bituminous surface

shall be prepared as per Clause 501.2.3 and after applying a tack coat

conforming to Clause 503, the bituminous profile cotrective course shall
be laid and compacted to the requirement of the particular Specification,

501.3.3.3. Correctlon of short sags or "depressions : In specific
situation of short sags or depressions in the pavement, it may become
necessary to provide corrective course in the form of flat wedges. Normally,
layers in maximum thickness of each layer at any point shail not be -more
than 100mm. In placing multiple lifts, the lift of shortest length (at the
Jowest portion of the sag/depression) shall be provided first, with successive
lifts extending over and fully covering underneath layer, precludlng

development of a series of Jomts on the surfaces, as illustrated in |

Fig. 500.1.

501.3.3.4. Correction for camber/superelevation : For camber
correction or correction of superelevation of the existing carriageway, the
method as shown in Fig. 500.2 shall be adopted dependmg on the proﬁle
of the existing carriageway.

501.3.3.5. Covering the profile corréctive course : Work of
Profile Corrective Course shall be so planned that it shall be covered by the
designed base/wearing course at the earliest, before opening to regular
traffic. : S

501.4. Surface Finish and Quahty Contrel of Work

Relevant provisions of Section 1800 shall be exercised by the Engmeer
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_ EXISTING LAYER

- (B) INCORRECT METHOD
Note: Profile corrective course material to be in accordance with the lift thickness.

Fig. 500.1. Methods for providing conecuve course for short sages and depressions

PROPOSED OVERLAY

— PROFILE CORRECTIVE COURSE
/ /- EXISTING PAVEMENT

N

CASE| : DEFICIENCY IN CAMBER
BEING RECTIFIED BY
PROFILE CORRECTIVE
COURSE ,

— PROPOSED OVERLAY
— PROFILE CORRECTIVE COURSE
~EXISTING PAVEMENT

CASE Il - ; DEFICIENCY iN SUPER-
ELEVATION BEING
RECTIFIED BY PROFILE
CORRECTIVE COURSE

H
Fig. 500.2. Correcnon of camber or superelevation
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50L5, “Arrangement for Traffic

During the consmiuction operations, arrangement of traffic shall be
done to Clause 111. |

501.6. Environmental Protection

Detailed Gu1delmes on the Protecuon of the Environment are prov1ded
at Annexure-500 1.

501.7. Measurefnents fo'r Payment

501.7.1. The work of filling potholes shall be measured separately
and paid for in square| metres

The work of sealmg cracks by applying fog seal shall be measured ig
Square metres, and paid separately. The work of filling cracks larger than
3mm width shall be measured and paid for on a linear metre/square metre

- basis as specified in the Contract.

501.7.2: Scarifying existing bituminous surface shall be measured in
square metres. '

501.7.3. Prime coat shall be measured as per Clause 502.7 of these
Specifications. i

501.7.4. Tack coat' shall be measured as per Clause 503.7 of these
Specifications.

_501.7.5. Profiie Corrective Course -shall be measured as volume
compacted in position 1'n cubic metres or in fonnage as specified in the
contract. The volume shall be worked out by plotting the exact profile of

Profile Corrective Courise as built up at site and superimposed on the

existing pavement profile.

501.8. Rate ‘

501.8.1. Contract ||m1t rate |for scartifying of existing bifiminous
surfaces including repaul'mg/resemng disturbed underlying layer and also
removing and stacking reusable/unusable materials shall include cost of all
labour, supply of matenails needed for repair/resetting, hire charges of tools
and plant and transportation of scarified materials with all lifts and upto a
lead of 1000 m.
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501. 8. 2 ﬁe contract unit rate for ﬁ]]mg of potholes and patch repair

- shall be payment in full for :

¢) fumnishing all materials required

(ii) all works involved including excavation, trimming, backfilling with any
non-bituminous layers required, tacking, priming with emulsion or cutback
and backfilling with bltummous materials

(iii) afl labour, tools, equipment and incidentals to complete the work in
accordance with the Spemﬁcatlons

501.8.3. The contract unit rate for apphcatlon of fog seal shall be
payment in full for : : |
(i) supplying of fog seal material and ali the operations for applying it; and
. (ii).. all lebour, tools, equipment and incidentals to complete the work in
accordance with the Specifications. .
501 8.4. The contract unit rate for crack filling shall be payment in
full for : )
(i) supplying all necessary materials for the work and applying them; and

(ii) all labour, tools, eguipment 'ar1d all iocidentals necessary to complete the
work in accordance with the Speciﬁcations.
501.8.5.. The contract unit rate for Profile Corrective Course shall be
payment in full for carrymg out the required operations including fuil
compensation for : ,

{i) Making arrangements for traffic to Clause 111;

(i) Providing all materials to be incorporated in the work 'ill'rcluding any
royalties, fees, rents {(where applicable) and all leads and lifts;

{iii) Preparation of the exposed surfacefexisting surface including all cleaning
operations;

@iv) All labour, tools, equipment, testing for quality control and incidentals
necessary to complete the work to the Specifications;

(v) Mixing, transporting, laymg and compacting the bituminous mix as
specified; and

{vi) Carrying out the work in part widths of road where directed by the
Engineer.
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502. PRIME COAT OVER GRANULAR BASE

502.1. _ Scope

This work shall consist.of the application of a single coat of low

viscosity liquid bituminous material to a porous granular surface preparatory
to the superimposition of blturmnous treatment or mix.

502.2. Materials

502.2.1. Primer : The choice of a bituminous primer shall depend
upon the porosity characteristics of the surface to be primed as classified
in IRC:16. These are : :

(i) Surfaces of low pomsxty such as wet mix macadam and water bound
macadam;

{ii) Surfaces of medium porosity; such as cement stabilised soil base; and
(i} Surfaces ‘of high porosity; such as, a gravellsoﬂ—aggregate base.
502.2.2. Primer viscosity : The type and viscosity of the primer shall

comply with the requirements of IS:8887, as sampled and tested for.

biturninous primer in accotdance with these standards. Guidance on v1scos1ty
and rate of spray is given in Table 500.1.

TABLE 500.1 : REQUIREMENTS OF VISCOSITY AND QUANTITY OF
LIQUID BITUMINOUS MATERIALS FOR PRIMING

Porosity]  Type of |Kinematic Viscosity| Saybolt Furol Quantity
K Surface ) of Primer at 60°C ]Viscosity at 60°C | per 10 sgm
{Ceritistokes) {Seconds) (kg)
Low | WBM/WMM 3060 | 428 | 710
Medium | Stabilized Base 70-140 33-66 9-12
High | Gravel Base " 250-500 117234 ' 12-15

502.23. Choice of primer : The primer shall be Slow Setting

Bitumen Emulsion Grade SS-1, complying with 1S:8887 or as specified in

the Contract or as directed by the Engineer. The use of medium caring
cutback as per IS:217 shall be restricted only for sites at sub-zero
temperatures or for emergency applications.

502.3. ‘Weather and Seasonal Limitations
Bituminous primer shall not be applied to a wet surface (see Clause
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| 502.4.2) or durmg a dust storm or when the weather is foggy, rainy or

windy or wheén the temperature in the shade is less than 10°C. Surfaces
which are to receive emulsion primer should be damp, but no free o
gtanding water shall be present

502.4. Construction ‘i

502.4.1. Equipment The primer distributor shall be a self-propelled
or towed bitumen pressure sprayer equipped for spraying the material
uniformly at specified rates and temperatures. Hand spraying of small
areas, inaccessible to the distributor, or in narrow strips shall be permitted

with a pressure hand sprayer. Use of a hand held perforated cannjster shall,

however, not be permitted.

502.4.2. Preparation of road surface : The surface to be primed
shall be prepared in accordance with Clause 501. Immediately prior to
applying the primer, the surface shall be catefully swept clean of dust and
Joose particles, care being taken not to disturb the interlocked aggregate.
This is best achieved when the surface layer is slightly moist (lightly
sprayed with water and the surface aflowed to dry) and the surfaee should
be kept moist until the primer is applled

502.4.3. Application of bituminous primer : The bituminous primer
shall be sprayed/distributed umfomlly over the dry surface, prepared as per
Clause 502.4.2, using self-propelled or towed sprayer, capable of supplying
primer at specified rates and temperature so as to provide a uniformly

. unbroken spread of primer. If the swrface to be primed is so dry or dusty

as to cause freckling of bituminous material, it shall be lightly and
uniformly sprinkled with water immediately prior to priming; however, the
bituminous material shall not be applied till such time as no surface water

-is visible, The primer shall be applied at the rate as specified in

Table 500.1.

_ Temperature of application of a primer need only be high enough to
permit the primer to be effectively sprayed through the jets of the spray ?ax
and to cover the granular base surface uniformly in the desired quantity.
For a bituminous emulsion pnmer, the range of spraying temperature shall
be 20°C to 60°C and for cutback 50°C-80°C if Medium Curing grade is
used.

The primer coat shall be applied only on the topmost water bound
macadam or any granular lay r, over which the bituminous base course/

wearing course is to be laid.
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. 502.4.4. Cunng of | pnmer
surface shall be allowed to cure for at least 24 hours or such other period
as is found to be necessary to allow all the volatiles to evaporate before any

subsequent surface treatment or mix is laid. Any umabsorbed primer shall
be blotted with an apphcatlon of sand, using the minimum quantity
“possible; A primed surfate shall not be opened to traffic othet than that

_necessary to lay the next |rcourse .*A. very thin layer of clean sand may be
applied to the surface of the primer, fo prevent the primer picking up under

the wheels of the paver an'd the trucks delivering bituminous material to the .

paver. !
I

502.45. Tack coat ;| Over the primed susface, a tack coat should be

applied in accordance Wll Clause 503.

502.5. Qllality Control of Work

For control of the quahty of materials supplied and the works carried
out, the relevant prov1s1on of Section 1800 shall apply.

502.6. Arrangements for Traffic

During ¢onstruction operatmns, arrangements for traffic shall be made
e-with the provxsmns of Clause 111.

502.7. Measurements for Payment

Prime coat shall be measured in terms of surface area of apphcatlon _

in square .metres.
502.8. Rate

'I_'he contract unit rate for prime coat shall be payment in full for
carrying out the required operations including. full compensation for all
components listed in Clause 401.9 (i) to (v) and as apphcable to the work

“specified in these Speclficauons

5?03. TACK COAT
503.1. Scope |

This work shall cons1st of the application of a single coat of low
viscosity liquid bituminous matenal to an existing bituminous road surface
preparatory to the supenmp'osmon of a bituminous mix, when specified in
the Contract or instructed by the Engineer.
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503, 2., Matenals | i

503. 2 1. Binder : The binder used for tack coat shall be Rapid Setting
pitumen Emulsion Grade RS-1 complying with 1S:8887 or as specified in .
the Contract. The use of cutback bitumen (Medium Curing grade) as per
1S:217 shall be restricted only for sites at sub-zero temperature or for
emergency applications as directed by the Engmeer

503.3. Weather and Seasonal Limitations

Bituminous material shall not be applied to a wet surface or during a
dust storm or when the weather. is foggy, rainy or windy or when the
temperature in the shade is less than 10°C. Where the tack coat consists of
emulsion, the surface shall be slightly damp, but not wet. Where the tack
coat is of cutback bitumen, the surface shall be dry.

503.4. Construction

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

503.4.2. Preparation of base : The surface on which the tack coat is

" to be applied shall be clean and free from dust, dirt, and any extraneous

material, and be otherwise prepared in accordance with the requirements of
Clause 501. Immediately before the application of the tack coat, the surface

‘shall be swept clean with a mechamcal broom, or by other means as

directed by the Engineer. -

503.4.3. Application of binder : The binder shall be sprayed on the
base at the rate specified in Table 5(X).2. The normal range of spraying

- temperature for a bituminous émulsion shall be 20°C—60°C and for a

cutback 50°C-830°C if Medium curing grade is used. It shall be the
responsibility of the Contractor to carefully handle the inflammable
bitumninous cutback material so as to safeguard against any fire mishap.
The binder shall be applied uniformly with the aid of either self-propelled
or towed bitiimen pressure sprayer capable of spraying bitumen at specified
rates and temperature so as to provide a uniformly unbroken spread of
bitumen. Work should be planned so that no more than the necessary tack
coat for the day’s operatmn is placed on the surface.
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TABLE 500.2 = RATE OF APPLICATION OF TACK COAT
"Iype of Surface

éuanﬁty of Bituminous Emaulsion
in kg per square metre area

(i) Normal bituminous surfaces 0.20 to 0.25
(iiy Dry and 'hungry bituminous surfaces 0.25 to 9.30
(iii) Granular surfaces treated with primer 0.25 to0 030
(iv) Cement Concrete Pavement 0.30 to 0.35

503.4.4. Curing of tack coat : The tack coat shall be left to cure until
all the volatiles have evaporated before any subsequent construction is
started. No plant or vehicles shall be allowed on the tack coat.

503.5. Quality Control of Work

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

503.6. Arrangements for Traffic

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

503.7. Measurements for Payment -

Tack coat shall be measured in terms of surface area of application in
square metres,

5038. Rate

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

504. BITUMINOUS MACADAM
504.1. Scope '

This work shall consist of construction in a single course having 50

.mm to 75 mm thickness of compacted crushed aggregates premixed with

a bituminous binder on a previously prepared base to the requirements of
these Specifications. ' |
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504.2. Materials

504.2.1. Bitumen : Thcf%:itumen shall be paving bitumen of Penetration
Grade complying with Indian Standard Specifications for “Paving Bitamen”
1S:73, or Modified Bitumen conforming to Clause 512 or as directed by the
Engineer. Further guidelines on the choice of bitumen depe-:nding on the
maximum and minimum annual temperatures (T__and T__ ) in the area are
given at Annexure-500.2.

504.2.2. Aggregates : The coarse aggregates shall consist of crushed
rock, crushed gravel or othcr; hard material retained on the 2.36 mm sieve.
They shall be clean, hard, durable, of cubical shape, free from dust and soft
or friable matter, organic or other deleterious matter. Where the Contractor’s
selected source of aggregate have poor affinity for bitumen, as a condition

_for the approval of that source, the bitumen shall be treated with approved

anti-stripping agents, as per the manufacturer’s recommendations; without
additional payment. Before approval of the source, the aggregates shall be
tested for stripping.

The "aggregates shall satisfy the physical requirements set forth in
Table 500.3. -

Where crushed gravel is proposed for use as aggregate, not Jess than

TABLE 500.3 : PHYSICAL REQUIREMENTS FOR AGGREGATES FOR
BITUMINOUS MACADAM

Property ' - Test Specification
Particle shape Flakiﬁcss Index | Max. 25 per cent
Strength Aggrégate Impact Value * Max. 30 per cent
Durability . | Soundness *

Max. 12 per cent
1 Max. 18 per cent

Sodium Sulphate
Magnesium Sulphate

Water Absorption Water absorption * | Max. 2 per cent
Stripping Coating and stripping of Min. retained coating
. bitunlen aggregate mixtures * {95 per cent
Notes : 1. 1S:2386 Part 1 4. IS:2386 Part 3
2. 17226 Pan 4% 5. 18:6241

3. 1S:2386 Part 5

* Aggreguies may sutisfv requirements or either of these two tests.
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90 pér cent by ‘-weigl.lt of tfl'é'crushed material retained on the 4.75 mm

sieve|shall have at least two fractured faces.

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

deleterious matter.

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

in Table 500.4.
. TABLE 5004 : COMPOSITION OF BITUMINOUS MACADAM

" SectionS00 . puminous Construction .

1S Sieve (mm) Cumulative Per cent Passing by
) : Weight of Total Agpregate
26.5 i ‘ 100
19 B  90-100
132 : 56-88
475 16-36
2.36 e : 419
0.3 . L 2-10
0.075 ; 0-5
*Bitumen content, % by wcigf:t of total mixture 33-35
Bitumen Penetration Grade | . 35 to 90

*  For conditions in cooler are as of India or where the per cent passing 0.075 mm

sieve is on the higher side lof the range, appropriate bifumen contents may be
upte .5 per cent higher, shibject to the approval of the Engineer.

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

‘ i
504.3.  Construction ?perations

504.3.1. Weather and s'ieasonal limitations : Laying of bituminous
mixtures shall not be carriedﬂ out when the air temperature at the surface
over which it is to be laid is !5below 10°C or when the wind speed at any
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‘temperature exceeds 40 kvhr at 2m height uriless specifically approved by

the Engineer. Laying shall be suspended while free-_standing water is
resent on the surface to be covered, or during rain, fog and dust storms.
iﬁel' rain, the surface shall be left to dry before Iaying shall start.

. 504.3.2. Preparation of the base ;: The base on which bituminous
macadam is to be laid shall be prepared, shaped and c9mpacted to .the
required profile in accordance with Clause 501, as appropriate, and a prime

| - coat, on granular base shall be applied in accordance with Clause 502

where specified, or as directed by the Engineer. _
504.3.3. Tack coat : A tack coat in accordance with Clause 503 shall

be applied as specified in the Contract or as directed by the Engineer.

504.3.4. Preparation and transportation of mix : Bitur.ninous
Macadam shall be prepared in a hot mix plant of ada?ql.l_atr.? capacity and
capable of vielding a mix of proper and uniform quality w1'th thc;roughly
coated aggregates. Appropriate mixing tempgratures are given in Table
500.7 of these Specifications; the difference in temperature between the
binder and aggregate should at no time e_:xceed 14°C. In order to ensure
uniform quality of the mix and better coating of- aggregates, t.he hot mix
plant shall be calibrated from time to time. A batch type or cont.muous type
or a spot mixer may be used for prepara}ion of mix as dec:Id'ed' by ﬁe
Engineer. If a continuous mixing plant is to be used for mixing, ;
Contractor must demonstrate by laboratory an.alySIS that' cold feed coml?me:
grading is within permissible grading lirm.ts and bmc.lerr content is in
compliance to job mix formula. The maximum permitted YmaUOn in
binder content shall be 0.3 per cent.

Bituminous Macadam shall be transported in clean insulated vehicles

“and unless otherwise agreed by the Engineer, shall be covered while in

transit or awaiting tipping. Subject to the approval of the Epginf_:er, a thin
coating of diesel or lubricating oil may be z}pplied to the mteno;’ of the
vehicles to prevent sticking and to facilitate dl's.charge. of the. mateqal. any
tipper causing excessive segregation of materials by its spring suspension
or other contributing factors or that which shows undue delay shall be

‘removed from the work until such conditions are corrected.

504.3.5, Spreading : Except in areas where a mechanical paver
cannot access, premixed bituminous macadam shall be spread, levelled,
and tamped by an approved self-propelled paving machine. As -soon as
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possible, after arrival at site, the materials shgl be suppiied continuously
~ to,the paver and laid without delay.

The rate of delivery of material to the paiver shall be regulated to

enable the paver to operate continuously. The travel rate of the paver and-.

 its method of operation, shall be adjusted to ensure an even and uniform
flow of bituminous material across the screed, free from dragging, tearing
and segregation of the material. In areas with restricted space where a
mechanical paver cannot be used, the material shall be spread, raked and
levelled with suitable hand tools by experienced staff and compacted to the
_satisfaction of the Engineer.

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

 504.3.6. Compaction : After the spreading of mix, rolling shall be
done by 8G to 100 kN static weight rollers or other approved eguipment.
Rolling shall start as soon as possible after the material has been spread
* deploying a set of rollers as the rolling is to be completed in limited time
frame. The roller shall move at a speed not more than 5 km/hr. Rolling
shall be done with care to avoid unduly roughening of the pavement
- surface,

Rolling shall commence at the edges and progress towards the centre
longitudinally except that on superelevated and uni-directional cambered
portions, it shall progress from the lower to the upper edge parallel to the
centreline of the pavement. ' '

The initial or break-down rolling shall be done with 80 to 100 kN
static weight rollers, as soon as it is possible to roll the mix without
cracking the surface or having the mix pick up on the roller wheels. The
second or intermediate rolling shall follow the break-down rolling with
_ vibratory roller of 80 to 100 kN static weight or a suitable pneumatic tyred
roller as closely as possible to the paver and be done while the paving mix
is still at a temperature that will result in maximum density. The final
- rolling shall be done while material is still workable, as per the temperatures
given in Table 500.5. The joints and edges shall be rolled with a 80 to 100
kN static weight roljer.

Wﬁcn the roller has passed over the whole area once, any high spo.Ls
or depressions which become apparent shall be corrected by removing or
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_ adding mix material. The rolliﬁg shall the;n be continued till there is 1no
crushing of aggregates and all“ roller marks have been eliminated. Each
pass of the roller shall uniformly overlap not less than one-third of the
track made in the preceding pass. The roller wheel shall be kept damp if
necessary to avoid bituminous material from sticking to the wheels and
being picked up. In no case shall fuel, lubricating oil be used for this
purpose, 1or excessive water poured on the wheels. The initial wetting of
the roller wheels should be done outside the compaction area.

Rolling operations shall be completed in every respect before the
temperature of the mix falls: below the rolling temperature given din
Table 500.5. ' -

TABLE 500.5 : MANUFACTURING AND ROLLING TEMPERATURES

Bitumen | Bitumen Aggregate Mixed Laying Rolling -
Penetration] Mixing (°C)} Mixing (°C)| Material (°C) cC) °C)
35 160-170 160-175  |170 maximum | 140 minimum|110 minimum
65 150-165 | 150-170  }165 maximum | 130 minimum|100 minimum
90 140-166 140-165 {155 maximum | 130 minimum{100 minimum

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

Where Modified Bitumen :{is used, the manufacturing and rolling
temperatures shall be as per Cl#use 51242

504.3.7. Joints : For singfe-lane road construction, only transverse
joints are made, while for doublerlane road construction, longitudinal joints
have also to be made in addition|to transverse joints. While forming joints,
It is necessary that the premixed material shall be fully compacted and the
joint made flush by cutting back the exposed joint for a distance equal to
the specified layer thickness, to a vertical face, discarding all loosened
material. The vertical face shall be coated completely with 80/100 penetration
grade hot bitumen, or cold-applied bitumen, or polymer modified adhesive .
bitumen tape with a minimum thickness of 2mm, before the adjacent width
15 laid. '
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504.4. Surface Finish and Quahty’contml of ‘Work E

The surface finish of; the completed construction shall conform to the" .

rcquixerricnts of Clause |§1802. For control of the quality of materials

| supplied and the works c?rricd out, the relevant provisions of Section 1800

shall apply. i

5045. Protection! of the Layer

The bituminous mé{cadam shall be rc'overed with either the next

pavement COurse or Weaziing course, as the case may be, within a maximum
of forty-eight hours. If there is fC be any delay on account of the
construction procedure |;adopl:ed by the Contractof, the course shall be
covered by a seal coat th the requirement of Clause 509 before opening to

any traffic. The seal coaf in such cases shall be con idered incidental to the
work and shall not be paid for separately. '

504.6. Arrange:'ilents for Traffic

During the period;f of construction, arrangements for traffic shall be

made in accordance with the provisions of Clause 111.

504.7. Measurei_ments for Payment

The work shall bc?-f measured as finished wor in cubic metres or by

weight in metric tonngs as provided in the Contract.
504.8. :

The confract unit éate for the work shall be payment in full for carrying
out the required operations including full compe sation for :

@iy . Making arranfgsments for traffic to Clause 11l except for initial treatment
to verges, shéi:ulder's and construction of di ersions;

(if) Preparation cﬁlf base; .

(i) Providing allﬁl materials to be incbrpora ed in the work including

* arrangement for stockyards, all royalties. fees, rents where necessary and

all lcads and lifts; . .

(iv) Mixing, transporting. laying and compacting the mix, a8 specified;

(v) Alllabour, tools, equipment, plant including laying trials, if directed by
the Engineer, installation of hot mix plant, power supply units and all
machineries; incidental to complete the W 1k to the Specifications;

(vi) Carrying oufi the work in part widths of the road where directed;
3
(vii) Carrying ou;;t all tests for control of quality:

Rate -
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X all:co _gr'the ipr_o'vision_-of bitumen at 3.4 per cent of weight
of totil mix, with the provision that the variation of quariity of bitumen
will be.assessed and the payment adjusted as per the rate of bitumen
quoted; and o :

... (viiiyThe Tate shall-cov

(ix) The rates for premixed material shall include for all wastage in cuoiting

- of joints, etc. ' :
505. BUILT-UP SPRAY GROUT

505.1. Scope )

This work shall consist of a two-layer composite construction of
compaCted crushed coarse aggregates with application of bituminous binder

 after each layer, and with key aggregates placed on top of the second layer,

in accordance with the requirements of these Specifications, to serve as a
base COUTse and in conformity with the Yines, grades and cross-sections
shown on the drawings or as directed by the Engineer. The thickness of the
course shall be 75 mm. .

505.2. Materials

505.2.1. Bitumen : Clause 504.2.1 shall apply: Where permitted by-
the Engineer,” an appropriate grade of emulsion complying with 1S:8887
may be used. '

505.2.2. Aggregates : The coarse aggregate shall conform to Clause
504.2.2.

The aggregate shall satisfy the physical requirements set out in Table
500.3. The coarse and key aggregates for buili-up spray grout shall

. ¢conform to the grading given in Table 500.6.

TABLE 500.6 : G_RADING REQUIREMENTS FOR COARSE AND KEY
AGGREGATES FOR BUILT-UP SPRAY GROUT

Cumulative per cent by we'tht of total
IS Sieve aggregate passing
Designation (mm) Coarse Aggregate - Key Aggregate

53.0 100 : -

265 - 40-75 =

224 - 100

13.2 0-20 40-75

5.6 - 0-20

2.8 . 0-5 g 0-5
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505.3. Constructmn Operatlons

505.3.1. Weather and seasonal limitations : The provisions of Clanse
504.3.1 shall apply.

565.3.2. Equipment : A mechanical broom, compressor, self-propelled

~or trailed bitumen heater/distributor and 80 to 100 kN smooth steel-

wheeled roller are required.

505.3.3. Preparaﬁon of base : The base on which the built-up spray
grout course is to be laid shall be prepared, shaped and compacted to the
specified lines, grades and cross-sections in accordance with Clause 501,

A prime coat shall be applied in accordance with Clause 502 with approved
primer as directed by the Engineer.

505.3.4. Tack coat : A tack coat shall be applied in accordance with

the procedure described in Clause 503, as directed by the Engineer.

505.3.5. Spreading and rollilig coarse aggregates for the first
layer : Immediately after the application of primer/tack coat, the clean, dry
and dust free coarse aggregates shall be spread uniformly and evenly, by
mechanical means or as directed by the Engineer, at the rate of 0.5 cu.m,
per 10 sq.m. area.

Immediately after spreading of the aggregates, the entire surface shall

be rolled with an 80 to 100 kN static weight roller. Rolling shall commence

‘at the edges and progress towards the centre except in superelevated and

uni-directional cambered portions where it shall proceed from the lower
edge to the higher edge. Each. pass of the roller shall uniformly overlap not
less than one-third of the track made in the preceding pass.

The surface of the layer shall be carefully checked, after rolling, with
a template and straight edge and shall be within the tolerances specified,

and any deficiencies corrected by reworking and recompacting the layer. -

Care shall be taken not to over—compact the layer.

505.3.6. Application of binder-first spray : The binder shaﬂ be

heated to the temperature appropriate to the grade of bitumen approved by
the Engineer and sprayed on the aggregate at the rate of 15 kg per 10 sq.m

(measured in terms of residual bitumen content) at 4 uniform rate of spray
by mechanical sprayers capable of spraying bitumen uniformly at the
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p@clﬁed rates and temperatures Excesswe deposits of binder caused by
stopping or starting of the sprayers or through leakage or for any other
reason sha]l be removed and rnade good.

505. 3 7. Spreading and rollmg of coarse aggregate for the second
Layer : Immediately after the first application of the binder, the second
layer of coarse aggregates shall be spread and rolled in accordance with the
procedure detailed in Clause 505.3.5.

505.3.8. Apphcatlon of binder-second spray : The second aggregate
layer shall then be sprayed with bmder at the rate of 15 kg per 10 sq.m
{measured in terms of residual’ b1tumen content) in accordanoe with

Clause 505.3.6.-

505.3.9. Application of key aggregate : Immediately after the second
application of binder, key aggre gates shall be spread uniformly and evenly,
preferably by mechanical means, at the rate of 0.13 cu.m. per 10 sg.m so
as to cover the surface completely. The key aggregate shall be clean, dry
and free from dust and deleterious matter. If necessary, the surface shall be
swept to ensure uniform apphcatxon of the key aggregates. The entire
surface shall then be rolled with an 80 to 100 kN smooth wheel steel rotler
in accordance with Clause 505.3. 5 Whife rolling is in progress, additional
key aggregates, where required, shall be spread by hand. Rolling shall
continue until the entire course is thoroughly compacted and the key
aggregates are firmly in position. '

505.4. Surface Finish- and Quallty Control

The surface finish of construcuon shall conform to the requirements of
Clause 1802. All materials shall comply with the requirements of .the

relevant provisions in Section 1800 of the Specifications.

505.5. Final Surfacing

The built-up-spray-grout shah‘l be provided with final surfacing within
a maximum of forty—eloht hours. If there is to be any delay, the course shall
be covered by a seal coat to the requirement of Clause 510 before it is open
to fraffic. Where the seal coat is required as a result of the method selected
by the Contractor for performing this operation, then it shall be considered

incidental to the work and shall not be paid for separately.
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505.6. . Arrangements for Traffic

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

505.7.

Built-up spray grout shall be measured as finished work in squaye
metres. : -

505.8.

Measurements for Payment

Rate

The contract unit rate for built-up spray grout shall be payment in full.

for carrying out the required operations as specified. The rate shall include
for components listed in Clause 504.8, as applicable to the work specified
in these Specifications., ,

506. MODI[ii‘IED PENETRATION MACADAM*
.

Scope |

The work shall co:nsist of construction of one or more layers of
compacted coarse aggregates with alternate applications of bituminous

506.1.

* This Specification is bazsed on Appendix 8.4 of IRC:SP:20, which had to be
totally relied upon, in the absence of any other reference available for the
Specification. However, ithe more important points that emerge from Appendix
8.4 of IRC:SP:20 include the following; '

(i) it does not specify any grading for aggregates

(i) it does not specify iémy tack coat on a WBM surface, not even priming of
the WBM surface i

(iii) the specified quantity of bitumen is less than half the quantity specified for
Penetration Macadam

(iv) overa black-toppcdésmfac'e, the specified quantity of bitumen for tack coat
is not in conformity with MoRT&H Specifications

{(v) the application temperature of binder has been specified as 177°C -191°C,
which is on the higher side

(vi) only $-35 and S-65! grades of bitumen are specified

Some of the modifications made in this Clause are :

(i) a wider range of pefnetration grade bitumen, viz., $-35 to $-90 has been
provided for

{ii) prime coat and tack|coat quantities are specified according to Clanse 502
and 503 respectively '

(ii) a more practical range of application temperature of bitumen, i.e., 160°C-
180°C has been spetified. :
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binder and key aggregates in accordance with the requirements of these
speciﬁcations to be used as a base course on roads, subject to the
requirements of the overall pavement design, in conformity with the lines,
des and cross-sections shown on the drawings or as directed by the
Engineer. Thickness of an individual course shall be 50 mm or 75 mm.

506.2. Materials

506.2.1. Bitumen : The binder shall be paving bitumen of penetration

within the range of S-35 to 5-90 as per Indian Standards Specifications

18:73 for “Paving Bitumen”. The actual grade of bitumen to be used shall
be as specified or as directed by the Engineer.

506.2.2. Aggregates : The aggregates shall satisfy the physical
requirements set out in Clause 504.2.2 and the Table 500.3. The coarse and
key aggregates shall be 40 mm size hand-broken metal and 12 mm size
stone chips respectively. Upto 30 per cent of the total quantity of 40 mm
size metal may comprise 40 mm crusher broken metal.

506.2.3, Quanﬁfies of materials : The quantities of ‘materials used
for this work shall be as specified in Tables 500.7 and 500.8.

506.3. Construction Operations

506.3.1, Weather and seasonal limitations : The pfovisidns of Clause
504.3.1 shall apply.

506.3.2. Equipment : A mechanical broom, compressor, self propelled
or trailed bitumen heater/distributor, mechanical aggregate spreader and 80
to 100 kN static weight roller or vibrating roller are required for the
preparation of Modified Penetration Macadam (MPM).

506.3.3. Preparation of the base : The base on which the Modified
Penetration Macadam course is to be laid shall be prepared, shaped and
compacted to the specified lines, grades and sections to Clauses 501 and
1802 as appropriate, or as directed by the Engineer. A prime coat, where
specified, shall be applied over the granular base in accordance with Clause
502 or as directed by the Engineer. A tack coat as per Clause 503 shall be
applied.

506.3.4. Spreading and compaction : The coarse aggregate
comprising 40 mm size metal shall be spread evenly at the specified rate
of 9 cum. or 6 cu.m. per 100 sq.m. of area so as to form a layer (for 75
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& TABLE 500.7: RATE OF APPLICATION OF AGGREGATES FOR

10 sg.m AREA
PDescription Thickness of Modified Pénetration Macadam Layer
75mm 50 mm
On ) On On o On-
Bituminous | WBM | Bituminous WBM
Surface Surface Surface Surface
(cum) {cam) (cum) (cum)
-{a) 40 mm size hand 09 0.9 0.6 | 0.0
broken metal : _ '
(b)Y 12 mm size stone 0.18 - 0.18 . 0.18 0.18
chips R

TABLE 500.8 : RATE OF APPLICATION OF BITUMEN
FOR 10 sqg.m AREA

Description Thickness of Modified Penetration Macadam Layer
7S mm 50 mm
‘ On On On On
Bituminous| WBM | Bituminous WBM
Surface | Surface Surface | Surface
(cum) (cum) {cum) (cum)
(a) Bitamen for 20 20 17.5 175
grouting
(b). Tack coat As per Clause 503

mm and 50 mm MPM respectively) over the width of road with correct
camber/superelevation as required. Any foreign matter, organic matter,
dust, -grass etc shall be removed immediately. The sections shall be
checked with camber board and straight edge batten, etc. Any irregularities
shall be made good by adding aggregates in case of depressions’ and

removing aggregates from high spots checked with camber board and

straight edge batten, etc.

The surface of 40 mm metal layer, after bringing it to necessary grades
and sections, shall be rolled with the use of 80 to 100 kN static weight
roller. Roliing shall commence from the edges and progress towards the
centre longitudinally except on super elevated portion, where it shall
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progress from the lower to ﬁpper edge, parallel to the centre line of

pavement. When the roller has;i passed over the whole area, any high spots
or depressions, which become apparent, shall be corrected by removing or

adding aggregates. ;

Rolling shall then be cont.j‘inued till the entire surface has been rolled
to desired compactiont such that there is no crushing of aggregates and all

" roller marks have been eliminated. Each pass of the roller shall uniformly

overlap not less than one third of the track made in the preceding pass.

506.3.5. Application of bitumen : Bitumen of paving grade 5-35 to
§-90 supplied for the work, shall be heated to a temperature of 160°C to
180°C, depending on the grade of bitumen in a bitumen boiler and this
ternperature shall be maintained at the time of actuai application. The hot

‘bitumen shall be applied through a pressure sprayer on road surface

uniformly at the rate of 200 kg per 100 sq.m or 175 kg per 100 sq.m as
the case may be. The road surface shall be divided into suitable rectangles
marked by chalk so as to. ensure correct rate of application of the bitumen.

506.3.6. Key aggregates : On completion of bitumen application,
12 min size key aggregate shall be spread immediately at a uniform rate of
1.8 cu.mn. or 1.2 cum. per 100 sq.m. Brooms shall be used to ensure even
distribution of key aggregate. '

506.3.7. Final compaction : Immediately after spraying of bitwmen
and spreading of key aggregates, the surface shall be rolled with a 80 to
100 kN static weight roller to obtain full compaction and to force the
blindage of key aggregates into the intersections of the coarse aggregates.
The rolling shall continue till the bituminous surface hardens and key
aggregates stop moving under power roller.

506.4. Surface Finish and Quality Control

The surface finish of the completed construction shall conform to the
requirements of Clause 1802. For control of the quality of materials
supplied and the works carried out, the relevant provisions of Section 1800

shall apply. |

506.5. Final Surfacing

The Modified Penetration Macadam layer shall be provided with final
surfacing within a maximum of forty eight hours. If there is to be any
delay, the MPM layer shall be| covered by a seal coat to the requirements
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of Clause 510 before it js open to traffic. Where the seal coat is required
- as a result of the method selected’ by the Contractor for performing thig

operation, then it shall be considered incidental to the work and shall not
be paid for separately, | = - - :

506.6. Arrangemelilts for Traffic

During the period off construction, arrangements for traffic shall be
made in accordance with the provisions of Clause i11.

506.7, Measui‘eme:;ts for Payment

I -
The Modified Penetration Macadam layer shall be measured as finished
work in square metres.

506.8. Rate

The contract unit rate [for Modified Penetration Macadam layer shall
be payment in full for carrying out the required operations as specified,
The rate shall include for components listed in Clause 504.8 as applicable
to the work specified in these Specifications, : '

507. SURFACE DRESSING
Scope '

507.1.

- This work shall consist of the application of one coat or two coats of
surface dressing, each coat consisting of a layer of bituminous binder
sprayed on a previously prepared base, followed by a cover of stone chips
rolled in to form a wearing course to the requirements of these Specificatiors.

507.2. Materials

507.2.1. Binder : The :type of binder to be used will be stated in the
Contract documents and shall comply with one of the following: '

Modified Bitumen IRC:SP:53
Paving Bitumen 18:73
Bitumen Emulsion 15:8887

Paving Bitumen shail be? a suitable Penetration grade $-65/90, or as
appropriate to the region, traffic and climatic conditions as directed by the
Engineer. Emulsions shall e Rapid Setting Cationic type of bitumen
emulsions. ! o
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507.2.2. Aggregates : The chips shall conform to the requirements of -
Clause 504.2.2, except that their water absorption shall be restricted to a
maximum of 1 per cent. The chips shall be single sized, clean, hard,
durable, of cubical shape, free from dust and soft or friable matter, organic
or other deleterious matter and conforming to one of the gradings given in
Table 500.9. : ‘

TABLE 500.9 : GRADING REQUIREMENTS FOR CHIPS FOR
SURFACE DRESSING

T IS Sieve Cumulative per cent by weight of total aggregate
Designation passing for the following nominal sizes {mm)
mm 13.2 9.5 _63
19.0 _ 100 - _ - -
132 85-100 100 -
9.5 0-40 85-100 100
6.3 . 0-7 0-35 83-100
4,75 - : 0-1¢ -
335 - - : 0-35
2.36 0-2 02 | 0-10
0.60 - - 02
0.075 0-1.5 0-1.5 0-1.5
Minimum 65% Passing 13.2 mm, | Passing 9.5 mm, | Passing 6.3 mm,
by weight of | retained 9.5 mm retained 6.3 mm { retained 3.35 mm
aggregate

The size of stone chips shall depend on the hardness of the existing
surface and the volume of traffic. Guidelines for selecting the nominal size
of stone chips are given at Annexure-500.3. For average conditions, the
nominal size of stone chips shall be in accordancé with Table 500.10.

507.2.3. Rates of spread of binder and chippings : The rates of
spread of binder and stone chippings shall be determined by adopting the
procedure detailed in IRC:SP:20 (Rural Roads Manual), for different sets
of conditions pertaining to traffic level, types of chippings, existing surface
and climate etc. Average values obtained for normal conditions are given
in Table 500.11. The average values given in Table 500.11 shall be taken
for the purpose of pricing the Bill of Quantities.
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TABLE 500.10 : SIZE REQUIREMENTS OF STONE CHIPS FOR
SURFACE DRESSING

Type of Construction .| Nominal Size of Specification
Stone Chips

Single coat surface dressing 132 mm. 100 per cent passing IS sieve
or the first coat of two-coat 22.4 mm size and retained
surface dressing on IS sieve 11.2 mm size
Second ceat of two-coat. © | 9.5 mm 100 per cent passing IS sieve
surface dressing (also-used 11.2 mm and retained on

. as a renewal coat) IS sieve 5.6 mm size

TABLE 500,11 : NOMINAL RATES OF SPREAD FOR BINDER AND
CHIPPINGS :

Nominal Binder (penetration Bitumen Emulsion | Chips
Chipping grade bitumen) Kg/m? (kg/m?)
_(cumlmz) _ Size (mm) :
13.2 1.0 1.5 C ] 0.010
9.5 09 ‘14 0.008
63 075 1.1 0.004

507.2.4. Anti-stripping agent : Where the proposed aggregate fails

to pass the stripping test, then an approved adhesion agent may be added

to the binder in accordance with the manufacturer’s instructions. The
effectiveness of the proposed anti-stripping agent must be demonstrated by
the Contractor, before approval by the Engineer.

507.2.5. Pre-coated chips : As an alternative to the use of an
adhesion agent, the chips may be pre-coated before they are spread except
when the sprayed binder film is a bitumen emulsion. Pre-coating the chips
may be carried out as under.

Mixing stone chips with 0.75 to 1.0 per cent of paving bitui'nen by '

weight of chips in a suitable mixer, the chips being heated to 160°C and the
bitumen to its application temperature. The pre-coated chips shall be
allowed to cure for at least one week or until they become non sticky and
can be spread easily.
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507.3. Construction Operﬁtions _
: : j ,
507.3.1. Weather and seasonal imitations : Clause 504.3.1 shall apply.
507.3.2. Pre_paration of base : The base on which the surface dressing

is to be laid shall be prepared, shaped and conditioned to the specified

lines, grade and cross section in accordance ‘with Clause 501 or as directed
py the Engineer. Prime coat, where needed, shall be provided as per Clause

. 502 or as directed by the Engineer. Where the existing surface shows signs

of fatting up, the excess bitumen shall be removed by burning off, or
manu‘ally, as specified in the contract or as directed by the Engint.ﬁer. The
pitwminous suiface to be dressed- shall be thoroughly cleaned either by
using & mechanical broom and/or compressed air, or any other appl:oved
equipment/method as specified in the Contract or directed by the Engineer.
The prepared surface shall be dust free, clean and dry (except in the case

of cationic emulsion where the surface shall be damp).

507.3.3. Application of binder : The spraying of a uniform thin film of
binder as per the rates of spread of binder given in Table 500.11, shall be
provided by 2 Bitumen Distributor, fitted with a spray bar, the type of
Distributor depending on the type of binder used, as directed by the
Engineer. The application temperature for the grade of binder used shall be
as given in Table 500.12 and the rate of spray as given in Clause 507.2.3.
Where Modified Bitumen is used, the application. temperatures shall be as
per Clause 512.4.2. When bitumen emulsion is used as the binder, it shail
be sprayed/distributed uniformly over the prepared base, using self-propelled

or towed sprayer, capable of supplying the binder at specified 1ates so as

to provide a uniformiy unbroken spread of binder.

TABLE 500.12 ¢ 'SPRAYING TEMPERATURES FOR BINDERS

Binder Grades Whirling Spray Jets _ Slot Jets
' ' Min °C | Max °C Min °C Max °C
Penetration grades
80/100 180 200 165 175
1807200 170 190 - 155 165

507 3.4. App]icationf of stone chips : A mechanically operated Chip
Spreader of an approved type shall be used for the uniform .spn‘aad of
chippings as per the rates given in Table 500.11, Careful application by

other approved method may be permitted with the approval of the
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Innnedxately after apphcatxon of the binder, clean, dry chlps (in the case

of emulsion binder the chlppmgs may be damp) shall be spread uniformly

on the surface 5o as to cmlrer the surface completely with a single layer of

chips. |

- Synchronized spreadmg of binder and stone chxps usmg modern truck-
mounted machine with bm.umnous sprayer and chip spreader shall be
preferred, espemally for large projects.

507.3.5. Rollmg Rollmg of the chips shall be carried out by 60 to
80 kN static weight rollBr, preferably by a pneumatic tyred roller in
accordance with Clause 504 3.6. Rolling shall commence at the edges and
progress towards the centzre except in superelevated and uni-directional
cambered portions where 1t shall proceed from the lower edge to the higher
edge. Each pass of the roller shall uniformly overlap not less than one-third
of the track made in 1:,he;I preceding pass. While rolling is in progress,
additional chips shall be spread by hand in necessary quantities required to
make up irregularities. Rohmg shall continue until all aggregate particles
are firmly embedded in th|e binder and present a uniform closed surface.

507.3.6. Application'of second coat of surface dressing : Where
surface dressing in two coats is specified, the second coat should not be
applied until the first coat:has been open to traffic for 2 or 3 weeks. The
surface on which the second coat is laid must be clean and free of dust. The
construction operations for the second coat shall be the same as descnbed
in Clauses 507.3.3 to 507. 3 5.

5074. Opening to |’I‘rafﬁc

Traffic shall not be per itted to run on any newly surface dressed area -

until the following day. In special circumstances, however, the Engineer
may allow the road to be opened to traffic immediately after rolling, but
in such cases, traffic Speed shall be limited to 20 km per hour until the
following day.

507.5. - Surface Fini;sh and Quality Control of Work

The surface finish of cc!imstruction shall conform to the requirements of
Clause 1802. For conirol on the quality of materials supplied and the works
carried out, the relevant provisions of Section 1800 shall apply.
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- 507.6.  Arrangements for Traffic

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

507.7.

Each coat of surface dressing shall be measured as finished work, for
the area instructed to be covered, in square metres.

507.8. Rate

The Contract unit rate for surface dressing, based on the notional rates
of spread for binder and each size of chippings given in Clause 507.2.3,
shall be adjusted, plus or minus, for the difference between the notional
rates of spread and the actual rates of spread approved by the Engineer. The
adjusted rate shall be payment in full for carmying out the required
operations including full compensation for components listed in Clause
504.8, as applicable to the work specified in these Specifications.

508. 20 mm THICK PREMIX CARPET

Measurements for Payment

508.1. Open-graded Premix Surfacing using Bitumen

508.1.1. Scope : This work shall consist of the preparation, laying and
compaction of a premix surfacing material of 20 mm thickness composed
of small-sized aggregate premixed with a bituminous binder on a previously
prepared base, in accordance with the requirements of these Specifications,
to serve as a wearing course,

508.1.2. Materials

508.1.2.1. Binder : The binder shall be a penetration grade bitumen of
a suitable grade 8-65/90 as specified in the Contract, or as directed by the
Engineer, and satisfying the requirements of IS:73. Where Modified Binder
is specified, Clause 511 shall apply.

508.1.2.2. Aggregate : The aggregate shall conform to Clause 504.2.2
except that the water absorption shall be limited to a maximum of 1 per cent.

' 508.1.2.3. Proportioning of materials : The materials shall be

proportioned in accordance with Table 500.13.
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: TABLE 500.13 :QUANTITIES OF MATERIALS REQUIRED FOR 10 m? Q.

ROAD SURFACE FOR 20 M THICK PREMIX CARPEY
USING PENETRATION BITUMEN OR CUTBACK

——

(a) Nominal Stone size 13.2 mm {passing 22.4 mm sieve and 0.18. m*
" retained on 11.2 mm sieve) - )

- (b). Nominal Stone size 11.2 mm {passing 13.2 mm sieve and 0.09 m?

retained on 5.6 mm sieve)

Total T : ' S 027 m?

Binder (guantities in terms of straight run bitumen)

(a) For 0.18 m® of 13.2 mm nominal size stone at 9.5 kg .
52 kg bitumen per m?

- {b) For 0.09 m® of 11.2 mm nominal size stone at 51 kg

56 kg bitumen per m* :

Total 3 46 kg

508.1.3. Construction operaﬁons

508.1.3.1. Weather and seasonal limitations : Clause 504.3.1 shall
apply.

508.1.3.2. Preparation of surface : The underlying surface on which
the bituminous surfacing is to be laid shall be prepared, shaped and
conditioned to the specified lines, grade and cross-section in accordance
with Clause 501. A priine coat where needed shall be applied in accordance
with Clause 502 as directed by the Engineer.

508.1.3.3. Tack coat : A tack coat complying with Clause 503, shall

be applied over the base preparatory to laying of the surfacing.

508.1.3.4. Preparation of prémix : Hot mix plant of appropﬁafe

capacity and type shall be used for the preparation of the mix. The hot mix

plant shall have separdte dryer arrangement for agpregate.

For small jobs, mixers of approved type shall be pcfmitted for mixing
the aggregates with bituminous binder with the approval of the Engineer.

The temperature of the binder at the time of mixing shall be in the
range of 150°C to 163°C and that of the aggregate in the range of 155°C
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10 163°C provided that the differenc“e in temperature between the binder and
aggregate at no time e};ceeds 14°C. Mixing shall be thorough to ensure that
3 homogeneous mixture is obtained in which all particles of the aggregates
are coated uniformly and the discharge temperature o_f mix shall be between
130°C and 160°C. When Modified” Bitumen is used, the application
temperature shall be as per Clause 512.4.2.

The mix shall be immediately transported from the mixer to the point of
gse in suitable vehicles or handﬁ barrows. The vehicles employed for
gransportation shall be clean and the mix bemg transported covered in
wransit if so directed by the Engineer.

" For further gu;idance,'refer to Appendix 8.5 of IRC:SP:20-2002 :
Rural Roads Manual. ‘

508.1.3.5. Spreading and rolling : The pre-mixed material shall be
spread by suitable means to the desired thickness, grades and cross-fall. .
{camber) making due allowance for any extra quantity required to fill-up
depressions, if any. The cross-fali should be checked by means of camber
boards and irregularities levelled out. Excessive use of blades of rakes
should be avoided. As soon as sufficient length of bituminous material has
been laid, rolling shall commence with 80 to 100 kN static weight roller,
or other approved equipment. Rolling shall begin at the edge and progress
towards the centre longitudjnally,ﬁexcept that on superclevated and uni-

- directional cambered portions, it shall progress from the lower to upper

edge parallel o the centre line of the pavement.

When the roller has passed over the whole area once, any high spots
or depressions, which become apparent, shall be corrected by removing or
adding premixed materials. Rolling shall then be continued until the entire
surface has been rolled and all the|roller marks eliminated. In each pass of
the roller, the preceding track shall be overlapped uniformly by at least
1/3 width, The roller wheels shall be kept damp to prevent the premix from
adhering to the wheels. In no case jshall fuel/lubricating oil be used for this
purpose. Excess use of water for this purpose shall also be avoided.

Rollers shall not stand on new‘*y laid material. Rolling operaﬁor_ls shall
be completed in every respect bﬁ,fore the temperature of the mix falis
below 100°C. Joints along and transyerse to the surfacing laid and compacted
carlier shall be cut vertically to 'their full depth so as to expose fresh
surface which shall be. painted with thin coat of appropriate binder before .

the new mix is placed- against it.
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508‘1..36 Seal éoait : A scal coat conforming to Clause 510 of the ‘

type specified in the (;Ol;rltract shall be applied to the surface immedjately
after laying the surfacmifg. .

508.1.4. bpening to traffic : No traffic shall be allowed on the toad.-
. until the seal coat has been laid. After the seal coat is laid, the road may ’

be opened to traffic according to Clause 510.4.

508.1.5. Surface ﬁmsh and quality control of work : The surface f.
finish of construction shall conform to the requirements of Clause 1802,
For control of the quality of materials supplied and the works carried out,

the relevant provisions of Section 1800 shail apply.

508.1.6. Arrangements for tfafﬁc : During the period of construction, 3;
arrangement of traffic shall be made in accordance with the provision of

Clause 111.

508.1.7. Measurements for payment : Open graded premix sutfacing ..

shall be measured as finilfshed work; for the area instructed to be covereq,

* in square metres. The area will be the net area covered, and ail allowances !

for wastage and cutting of joints shall be deemed to be included in the rate,

508.1.8. Rate: The (j:ontract unit rate for open-graded premix surfacing |

shall be payment in full for carrying out the required operations including

full compensation for components listed in Clause 504.8, as applicable to |

the work specified in the;se Specifications.
508.2, 20 mm Prémix Carpet Using Bitumen Emulsion

508.2.1. Scope : Tlm!vl, work shall consist of the preparation, laying and :

compaction of an open jgraded premix surfacing of 20 mm thickness
composed of small-sizedlé aggregate premixed with a cationic bitumen

emuision on a previously prepared. surface, in accordance with the ;

requirements of these Spé%ciﬁcations, to serve as a wearing course.

508.2.2. Materials |

508.2.2.1. Binder : The binder for premix wearing course shall be |

bitumen emulsion of Medil:um Setting (MS) grade complying with IS:8887
and having a bitumen content 65 per cent minimum by weight. For liquid

seal coat RS grade of bitumen emulsion shall be used. Where expressly |
specified in the Contract, MS Grade emulsion shall be used or otherwise |
directed by the Engineer. Slow Setting (SS) grade bitumen Emulsion shall |

be used for premix seal cé)at.
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. 508.2.2.2. Aggregate : The requirements of Clause 508,122 shall
apply- o

508.2.3. Proportioning of materials @ The materials shall be
prgpoftioned as per quantitics given in Table 500.14.

" TABLE 500.14 : QUANTITIES OF MATERIALS REQUIRED FOR 10m?

OF ROAD SURFACE FOR 20 mm THICK PREMIX
_ CARPET USING CATIONIC BITUMEN EMULSION

Aggregate

(#) Nominal Stone size 13.2 mm (passing 22.4 mm sieve 0.18 m?
and tetaiied on 11.2 mm sieve) )

(b Nominal Stone size 11.2 mm (passing 13.2 mm sieve 0.09 m?
and retained on 5.6 mm sieve) :

" Total _ 0.27 m®

Cationic Bitumen Emulsion

(&) For 0.18 m® of 13.2 mm nominal size stone at 78 kg 14 kg
cationic bitumen emulsion per m? -

(b) For 0.09 m* of 11.2 mm nominal size stone at 84 kg - 7.5 kg
cationic bitumen emulsion per m? ’
Total 21.5 kg

508.24. Construction operations

. 508.2.4.1. Wgather and seasonal limitations : Clause 504.3.1 shall - .
apply except that the minimum air temperature for laying shall be 10°C.
Cationic bitumen emulsion shall not normally be stored below 0°C.

508.2.4.2. Preparation of surface : The underlying surface on which
the premix surfacing is to be laid shall be prepared, in accordance with the
requirements of Clause 504.3.2 for a newly primed surface.

508.2.4.3. Preparation’ of binder : Before opening, the bitumen
emision drum shall be rolled at slow speed, to and fro, at least 5 times,
for a distance of about 10 m., to distribute any storage sedimentation.

508.2.4.4. Tack coat : A tack coat complying with Clause 503, shall

be applied over the surface preparatory to laying of the surfacing where

specified in the Contract, or directed by the Engineer.

508.2.4.5. Preparation of premix : Premixing of bitumen emulsion _
and aggregates can be carried out in a suitable mixer such as cold mixing
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plant as per 1S:5435 (Revised) or cohc-réte‘mixer or by pay-loaders in.
exceptional cases where approved by the Engineer.

When using concrete mixer for preparing the premix, 0.135 cum
(0.09 cum of 13.2 mm size and 0.045 cu.m of 11.2 mm size) of aggregateg
per batch shall be used which quantity will cover 5 sq.m of road surface
with 20 mm average thickness. ' :

The aggregates required for one batch shall be prepared adjacent to the
mixer. N .

First the coarse aggregate of 13.2 mm size shall be placed into the
mixer followed by 5 to 6.5 kg of bitumen emulsion and then the 11.2 mm
size aggregate shall be added, followed by 5 to 6.5 kg of bitumen enmlsion,
After the materials have been mixed thoroughly, the mix shall be immediately
transported to the laying site in suitable vehicles. Too much mixing shall
be avoided.

For small jobs, like maintenance works, manual mixing by shovels are
permitted with the approval of the Engineer. '

508.2.4.6. Spreading and rolling : The premixed bitumen emulsion
and aggregates shall be spread within' 10 minutes of applying the tack coat.

. Al levelling, raking, etc. should be completed within 20 minutes of the

time of mixing,.

The mix should be spread uniformly to the desired thickness, grades
and crossfall (camber) making -due allowa.?ce for any extra quantity
required to fill' up depressions, if any. The crossfall shall be checked by
means of camber boards and irregularities levelled out. Too much raking
is to be avoided. '

The rolling shall start immediately after Jaying the premix. An 80 to
100 kN static weight roller shall be used, unless other compaction methods
are approved by the Engineer, based on the resuits of laying trials, if
necessary. While rolling, wheels of roller should be clean and kept moist
to prevent the premix from adhering to the wheels. In no case shall fuel/
lubricating oil be used for this purpose. Use of water for this pinpose shall
be strictly limited to an absolute minimum. E

Rolling shall commence at the edges and progress towards the centre
longitudinally except in the case of superelevated and uni-directional
cambered sections where rolling shall be carried out from the lower edge
towards the higher edge, parallel to the centre line of the road.
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... After one pass' of roller ove'ri? the whole area, dép'ressions or uncovered
spots shall be corrected by adding premix material. Rolling shall be

. . | - -
continued until the entire surface has been rolled to maximum compaction

and all the roller marks eliminated. In each pass of the roller the preceding
track shall be overlapped uniformly by at least 1/3 width. Roller(s) shall
pot stand on. newly laid material. Joints both longitudinal and transverse to
the road sections 1aid and compacted earlier, shall be cut vertically to their
full depth S0 as to expose fresh surface which shall be painted with a thin
surface coat of binder before the new mix is placed against it.

508.2.4.7. Seal coat : A seal coat, conforming to Clause 510 as
specified in the Contract, shall be. applied 4 to 6 hours after laying the
pre]]]],}{. carpet. ’ -

508.2.5. Opening to traffic : Traffic should not be allowed over the
premix surface with or without seal coat, for 6 to 8 hours after rolling. In
case of single lane roads, traffic shall be allowed onto the surface once it
has reached ambient temperature, but speed must be rigorously restricted
to not more than 16 km per hour. If any premix material is picked up by

. yehicle tyres, the spot shall be filled up by new mix. I traffic conditions

permit, the road shall not be opened until a full 24 hours after laying.

_ © 508.2.6. Surface finish and quality control : The surface finish of
construction shall conform to the requirements of Clause 1802.

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

508.2.7. Arrangements foﬁ iraffic : During the period of construction,
arrangements of traffic shall be made in accordance with the provisions of
Clause 111. : :

508.2.8. Measurements -t'qi- payment : Open graded premix carpet
shall be measured as finished wcl)rk, for the area specified to be covered in
the ‘Contract. The area will be the net area covered, and all allowances for
wastage and cutting of joints shail be deemed to be included in the rate.

, 508.2.9. Rate : The contract unit rate for premix carpet and seal coat -

shall be payment in full for carrying out the required operations including
full compensation for components listed in Clause 504.8, as applicable to
the work specified in these Specifications.
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509.1. Scope
509.1.1. This work shall consist of the preparation, laying ang

compaction of mix seal surfacing material of 20 mm thickness composed -

of graded aggrogates premixed with a bituminous binder on a previously
prepared surface, in accordance with the requirements of these Specifications,
to serve as a wearing course, No Mix Seal Surfacing layer shall, however,
be placed directly over WBM base. '

509.1.2. Mix Seal surfacing shall be of Type A or Type B as specified
in the Contract documents '

509.2. Materials
~ 509.2.1. Binder : The:' provisions of Clause 508,1.2.1 shall apply,

509.2.2. Coarse aggregates : The provisions of Clause 508.1.2.2
- shall apply. o :

509.2.3. Fine aggregates : The fine aggregates shall consist of
crushed rock, quarry sands, natural gravelsand or a mixiure of both,
These shall be clean, hard, durable, un-coated, mineral particles, dry
and: free from injurious, soft or flaky particles and organic or deleterious
substances. ) :

509.2.4. Aggregate grjadati'on : The coarse and fine aggregates shall
* be 50 graded or combined as to conform to one or the other gradings shown
“in Table 500.15 as speciﬁcc? in the contract. - '

TABLE 500,15 : AGGREGATE GRADATION

IS Sieve - Cumulative per cent hy weight of
Designation (mm) Total Aggregate Passing
: Type A Type B
13.2 mm - : 100
11.2 mm 100 , " 88-100
5.6 mm’ 5288 31-52
28 mm 1 1438 525
0.090 mm 05 0-5
184
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509.2.5. Prbportidning of materials : The total quantity of aggre: g ates’
used for Type A or B close-graded premix surfacing shall be 0.27 cu.m pes
10 sq.m area. The quantity of binder used for premixing in terms: of
straight-Tun bitumen shall be 22 kg and 19 kg per 10 sq.m ared for Type

. i and Type B surfacing respectively.

s 5093, Construction Operations
" The provisions of Clauses 508.1.3.1 to 508.1.3.5 shall. apply, except
that the laying of Mix Seal Surfacing shall be carried out by a mechanical
paver. :
"509.4. Opening to Traffic
Traffic may be allowed after completion _6f the final rolling when the

mix has cooled down to the surrounding temperature. Excessive traffic
speeds should not be permitted. _

509.5. Surface Finish and Quality Control of Work

The-surface finish of construction shall conform to the requirements. of
Clause 1802. For control on the quality of materials supplied and the works
carried out, the relevant provisions of Section 1800 shall apply.

509.6. Arrangements for Traffic

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

509.7. Measurements for Payment

Mix Seal surfacing, Type A or B shall be measured as finished work,
for the area specified to be covered, in square metres at a specified
thickness. The area shall be the net area covered, and all allowances for
wastage and cutting of joints shall be deemed to be included in the rate.

500.8. - Rate

The contract unit rate for Mix Seal Surfacing, Type A or B shall be
payment in full for carrying out the required operations including full
compensation for components listed in Clause 504.8, as applicable to the
work specified in these Specifications. ' -
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510. SEAL COAT
510.1. Scope

510.1.1. This work shall consist of the application of a seal coat for
sealing the voids in a bituminous surface- laid to the specified levels, grade
and cross fall {camber). - ’ '

510.1.2. Seal coat shall be of any of the three types specified
below :- ‘ ’

“Type A : Liquid seal coat comprising of an applicaﬁon of a layer of
bituminous binder followed by a cover of stone chips.

Type B : Premixed seal coat comprising of a thin application of fine
aggregate premixed with bituminous binder.

Type C : Premixed seal coat comprising of an application of 6.7 mm
: size stone chips premixed with bitaminous binder.

510.2. Materials

510.2.1. ‘Binder : The requirements of Clauses 508.1.2.1 and 508.2.2.1

shall apply. The required quantities of binder shall be as given in Table
500.16.

TABLE 500.16 : REQUIRED QUANTITES OF BINDER

Type of Seal Coat Per 10 m* Area

' Bitumen _ Bituminous

(kg) Emulsion (kg)

Type A : Liquid Seal Coat | 9.8 _ 12 to 14
Type B : Premix Seal Coat| = 638 10 to 12
'Iype.C : Premixed Seal 4.5% by weight 91011
Coat using stone chips of fotal mixture
of 6.7 mm size

510.2.2. Stone chips for Type A Seal Coat : The stone chips shall
consist of ‘Angular fragments of clean, hard, tough and durable rock of
uniform quality throughout. They should be free of soft or disintegrated
stone, organic or other deleterious matter. Stone chips shall be 6.7 mm size
defined as 100 per cent passing through 11.2 mm sieve and retained on
236 mm sieve. The guantity used for spreading shall be 0:09 cu.m per 10
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5q.m area. The chips shall satisfy the quality requirements ig Table 500.3
except that the upper limit for, water absorption value shall be 1 per cent.

- 510.2.3. Aggregate for Type B Seal Coat : The aggregate shall be
sand or grit and shall consist of clean, hard, durable, uncoated dry particles
and shall be free from dust, soft or flaky/elongated material, organic matter
or other deleterious substances. The aggregate shall pass 2.36 mm sieve
and be retained on 180 micron sieve. The quantity used for premixing shall
be 0.06 cu.m per 10 sq.m area. '

510.2.4. Stone chips for Type C Seal Coat : The stonc chips shall
consist of angular fragments of clean, hard, tough and durable rock of
uniform quality throughout. The stone chips shall be free of soft or
disintegrated stone, organic or other deleterions matter and shall be of 6.7
mm size defined as 100 per cent passing through 9.5 mm sieve and retained
on 2.36 mm sieve. The quantity used for spreading shall be 0.09 cu.m per
i0 sq.m area. The chips shall satisfy the guality requirements in Table
500.3 except that the upper limit for water absorption value shali be 1 per

" cent. :

510.3. Construction Operaﬁons _

510.3.1. Weather and seasonal limitations : The requirements of
Clause 504.3.1 shall apply. ' :

510.3.2. Preparation of surface : The seal coat shall be applied
immediately after laying the 'bituminous course which is required to be
sealed. Before application of seal coat materials, the surface shall be
cleaned free of any dust or other extraneous matter,

510:3.3. Construction of Type A Seal Coat:
(a) Bitunien as the Binder

Bitumen shall be hea%ed to 150°C to 163°C and sprayed at the rate
- specified on the dry surface in a uniform manner with a self-propelled or

- towed mechanical spraj‘/er as approved by the Engineer, Immediately after

the application of bindg‘;sr, stone chips, which shall be clean and dry, shall
be spread uniformly at the rate specified on-the surface preferably by

means of self-propcﬂeé‘l or towed mechanical grit spreader so as to cover
the surface completely. If necessary, the surface shall be brushed to
ensure uniform spreadll‘of chips. Immediately after the application of the

cover material, the entire surface shall be rolled with an 80 to 100 kN
static weight roller, 80/to 100 kN static weight vibratory roller, or other
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equlpment approved by the Engmeer after laymg tnals if mquucd Rollmg -

shall commence, at the ed es and progress towards the centre except in
superelevated and um-dlrecuonal cambered portions where it shall proceed

from the lower edge to thc higher edge. Each pass of the roller shall.

uniformly overlap not le.ss ‘than one-third of the track made in the
preceding pass. While rolhng is in progress, additional chips shall be
spread by hand in nqcessary quantltlcs required to make up irregularities,
Rolling shall continue untﬂ all aggregate particles are firmly embedded in
the binder and present 4 umform closed surface.

Bituminons Emulsmn as| the Binder

When a bitumen emuls1fl1 is used as binder, 1t shall be sprayed uniformly
on the prepared base by

capacity pressurized by colmpressed air from a hand pump and a 12 mm
flexible pipe with a spray nozzle is a simple and efficient arrangement for
spraying, Immediately after spraying of bituminous emulsion, aggregate

shall be spread uniformly Lmd evenly by mechanical means to cover the =

surface completely and evenly Any oversize aggregate if observed, shall
be removed. Immediately| after the application of cover material, the

surface shall be rolled adopting the same procedure as descnbcd above at

(2) with bitumen as the bmdcr

510 3.4 Construction of 'Iype B Seal Coat-

(a)

by

Bltumen as the Binder

A mixer of appropriate capacity and type approved by the Engineer shall
be used for preparation of the mixed material. The plant shall have
separate dryer arrangemcnts for heating aggregate. The binder shall be
heated in boilers of suitable design, approved by the Engineer to the
temperature appropriate to|| the grade of bitumen or as directed by the
Engineer. The aggregates shall be dry and suitably heated to a temperature
between 150°C and 165°C|or as directed by the Engineer before these
components are placed in the mixer, Mixing of binder with aggregates to
the specified proportions shall be continued until the latter are thoroughly
coated with the former. The mix shall be immediately transported from’
the mixing plant to the pomt of use and spread uniformly on the
bituminous surface to be sealed As soon ‘as a sufficient length has been
covered with the premixed matenal the surface shall be rolied with an 80
to 100 kN static. weight 1|'oller Rolling shall be continued \until the .
premixed material completely seals the voids in the bituminous course
and a smooth uniform surfa{ce is obtained.

Bituminous Emulsion as the Binder

When bitumen emulsion is used as the binder, premixing w1th aggregates
I
I
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shall e donc in’a sultablc ‘mixer such as cold lmxmg piant as per
18:5435 or concrctc mixer or by shovels in exceptional eases for small
jobs with the approval of the Engineer. However, for large works,
continuous mixing operation ean be done either in batch or contimious
mixer units suitable for emulsion mixes. For small jobs, when mechanical
mixer is not available, mamial mixing of bitumen emnlsion and aggregates

may be resorted to, with the approval of the Engineer, The premixed .

cationic bituminous emulsion and aggregates shall be spread within ten
minutes of applying the tack coat. The mix is easily workabie for about
20 minutes after mixing and hence all levelling, raking, etc. shall be
completed within this time. The rolling by an 80 to 100 kN static weight
roller shall start at least half an hour after laying the premix and in no
case the commencement of rolling delayed beyond four hours after
laying. Rolling shail be continued until the premixed material completely
seals the voids in the bituminous course and a smooth vniform surface is
obtained. :

510.3.5. Construction of Type C Seal Coat using stone chips of 6.7
mm size: The provisions of Clauses 508.1.3.4 and 508.1.3.5 shall apply for

preparatmn of premix, spreading and rolling. A smooth uniform closed
surface shail be ensured at complctmn of rolling operation.

5104. Opening to Traffic

In the case of Type B and C seal coat, traffic may be allowed soon
after final rolling when the premixed material has cooled down to the
surrounding temperature, In the case of Type A seal coat, traffic shall not
be permitted to-tun on any newly sealed area until the following day. In
special circumstances; however, the Engineer may open the road to traffic
immediately after rolling, but in such cases traffic speed shall be rigoronsly
limited to 16 km per hour until the following day.

510.5.  Surface Finish and Quality Control of Work

The surface finish of construction shall conform to the requirements of
Clanse 1802

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

510.6. Arrangements for Traffic
. During the period of consiruction, arrangemcnts for traffic shall be
made in accordance with the provisions of Clause 111.
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" 510.7. Measurements for Payment

Seal coat, Type A, B or C, shall be measured as finished work, over
the area specified to be covered, in square metre. Alternatively, Type ‘C’
seal coat can also be measured as finished work in cu.m or by weight in
metric tonnes as provided in the Contract. '

510.8. Rate ~

The contract unit rate for seal coat Type A, B and C shall be payment
in full for carrying out-the required operations including fuli compensation
for components Iisted in Clause 504.8, as applicable to the work specified
in these Specifications.

511. SUPPLY OF STONE AGGREGATES FOR
PAVEMENT COURSES

511.1. Scopg

This Specification Clause shall apply to the supply of stone aggregates
only. The work shall consist only of collection, transportation and stacking
the stone aggregates for use in pavement courses. The actual work of
laying the pavement courses shall, however, be governed by the individual
Specification Clause for the actual work, given elsewhere in this
Specification. The size and quantities of the aggregates to be supplied shall
be so selected by the Engineer that the grading requirernents set forth in the
individual Specification Clauses for the pavement courses, for which the
supply is intended, are satisfied.

~ All the materials shall be procured from approved sources and shall
conform to the physical requirements, specified in the respective
Specification Clauses for the individual items given elsewhere in this
Specification.

511.2.  Sizes of Stone Aggregates

The stone aggregates shall be designated by their nominal sizes inthe

~ Contract and shall conform to the requirements shown in Table 500.17.

511.3. Stacking

{1) Coarse Aggregates

Only the ‘aggregates satisfying the Specification requirements shall be
-conveyed to the roadside and stacked. Each size of aggregate shall be
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- TABLE 500.1’_:’ : SIZE REQUIREMENTS FOR COARSE STONE

A?GREGATES
s1, Noinal size - D&igliation of sieve Designation of sieve
No. of aggregate through which -on which the aggregates
the aggregates shall shall be wholly retained
wholly pass : :
o 75 mm 106 mm 63 mm
(i) 63 mm ;90 mm 53 mm
- (i) 45 mm 33 mm 26.5 mm
(iv) 26.5 mm 45 mm 224 mm
%2 224 mm 26.5 mm 132 mm
(vi) 13.2 mm 22.4 mm 11.2 mm
{vii) 11.2 mm 13.2 mm 6l.7 mim
(viid)] 6.3 mm 112 mm 2.8 mm

stacked scparately. Likewise, materials obtained from different quarry
sources shall be stacked separately and in such a manner that there is no
contamination of one source with another.

(2) Fine Aggregates : As stated in the individual relevamnt Specification
Clauses, ‘

The aggregates shall be stacked entirely clear of the roadway on even,
clear hard ground, or on a platform prepared in advance for the purpose
by the Contractor at his own cost and in @ manner that allows correct and
ready measurement. If the stockpile is placed on ground where the
scraping action of the loader can contaminate the material with underlying
soil, then the stockpile shall be rejected by the Engineer. Materials shall
not be stacked in 100atj0q§ liable to inundation or flooding.

The dimensions of the stockpiles and their locations shall be approved

by the Engineer. Where the material is improperly stacked, the Engineer

B . L - .
“shall direct complete re-stacking of the materials in an approved manner at

the Contractor’s cost.

511.4.

The Engineer shall exercise control over the quality of the materials so
as to ascertain their conformity with the Specification requirements, by
carrying out tests for the specified properties.

Quality Control of Materials
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~ For both coarse jand fine aggregates, atleast one test shall be éarﬁed
out for each specifiedl propetty per 50 m® of stone aggregates.

Materials shall enly be brought to site from a previously tested and

approved source, and any materials not conforming to the requirements of .

the Specification sha‘iﬂ be rejected by the Engineer and removed from the
work site. o : '

511.5. _,,-Measuiements for Payment

Coarse and fine| aggregates supplied to the site shall be paid for in

cubic metres. The actual volume of the aggregates to be paid for shall be
computed after dedukting the specified percentages in Table 500.18, from
the volume computaid by stack measurements, to allow for bulking.

TABLE 50018 : PER CENT REDUCTION IN VOLUME OF
] AGGREGATES

S1. | Nominal size of aggregates Percentage. reduction in volume

No. computed by stack measurements to
3 | arrive at the volume to be paid for
|75 mmand 63w 125
. (2) |45 mm and 265 mm 100
(3) 224 mm, 13.2 mm
11.2 mm and 6.3, mm _ 5.0

(4) | Fine aggregates | ) 50

~ Ulless otherwist directed by the Engincer, measurements shall not be
{aken until sufficient, materials for use on the road have been collected and

_stac‘ked. Immediately after measurement, the stacks shall be marked by
white wash or other| means as directed by the Engineer.

511.6. Rate | _
The contract usit rates for different sizes of coarse and fine aggregates
shall be payment inlfull for collecting, conveying and stacking or storing
at the site includingifull compensation for :
(a) ail royalties, rents whete necessary; -
~ (b) all leads and lifts;
(c) all labout, tools, equipment and incidentdls to comiplete the work to the
Specifications; and :
(d) all necessary: testing of material, both initial, to approve the source, and
regular control testing thereafter.
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'512. MODIFIED BITUMEN
512.1. Scope

Modified bitumen comprises a base binder, to which is added either
Natural Rubber, Crumb Rubber or Synthetic Rubbers or Synthetic Polymers. h
The purpose is to achieve 'a high performance binder. with improved

~ properties, particularly at extremes of temperature.

512.2. Materials

512.2.1. Base binder : The base binder into which the modifier is
incorporated shall conform to 15:73. The choice of grade shall be such that
it is compatible with the modifier and, when mixed, shall have the
properties described in Clavse 512.3.

512.2.2. Modifier : The modifier shall be a natural rubber, crumb
rubber or any othet polymer which is compatible with the base binder and
which allows the properties given in Clause 512.3 to be achieved. For
further details, IRC:SP:53-2002 may be referred to. The modifier, in the
required quantity shall be blended at the refinery or at the site plant capable
of producing modified binder. .

512.2.3. Modified bitumen : Modified Bitumen from Refinery sources
shall be used for road work. Proprietary products where used shall comply
with the requirements of these Specifications. Annexure-500.4 gives the
criteria for selecting the type and grade of modified bitumen based on
atmospheric temperature.

'5123.  Modified Bitumen Properties and Testing

The properties of the modified bitamen shall be as given in Tables
500.19 to 500.22 according to the requirements of the Confract.

5124, Handling of Modified Bitumen

512.4.1. The modified bitumen. shall be supplied hot in tankers or if
supplied in drums shall be agitated in melted condition with suitable device
for achieving homogeneity. Tests for penetration, softening point, separation
and elastic recovery shall be conducted for a lot of 10 tonne Rubber/
Polymer Modified Bitumen.

512.4.2. The temperature of mixing and rolling shall be slightly
higher than conventional bituminous mixes. The broad range of viscosity
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TABLE 500. 19 REQUIREMENTS OF POLYMER MODIFIED BINDERS
(FMB) (ELASTOMERIC THERMOPLASTIC BASED)

—_
Pesignation 1 Grade and Requirements | Method Test

) | PMB 120{PMB 70| PMB 40
" Penetration at 25°C, 0.1mm, . |90 to 130 -5(_)to 90| 30t0 50 IS:‘1203-1978 :
100g, 5 sec ‘
Softening Point (R&B) °)c, 1 50 | ss 60 | 15:1205-1978
Minimum . ‘
Ductility at 27°C, cm : +75 1 460 | +50 | 1S:1208-1978
Fraass Breaking Point, °C, 24 ~18 -12 - | I5:9381-1978
Flash point, by COC, °C, 220 | 220 { 220 | 15:1209-1978
Minimum 1 :
Elastic recovery of Half Threadd 75 | 75 | 75 xw
in Ductilometer at 15°C, %,
Minimum
Separation, Difference in 3 3 | 3 o
Softening Point, R&B, °C, -
Maximum, ‘ .
Viscosity at 150°C, Poise | 1-3 | 26 3-9 18:1206-1978
Thin Film Oven Test, TFOT on Residue (18:9382-1992)
Loss in weight, %, Maximum { L0 | 10 1.0 15:9382-1982
Increase in Softening Point, 7 6 | s 1S:1205-1978
°C, Maximum ' |
Reduction in Penetration at | 35 | 35 35 15:1203-1978
25°C, %, Maximum '
Elastic Recovery of Half Thread] S50 | 50 50 *E
“in Ductilometer at 25°C, %, S
Minimum

* Relevant to snow bound cold climate areas

** Test Procedure outlined in IRC:SP:53-2002
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LE 500.20 : REQUIREMENTS OF POLYMER MODIFIED BINDERS
TAB (PMB) (PLASTOMERIC THERMOPLASTIC BASED) '

ﬁg—igla;:’; - | Grade and Requirements | Method Test

PMB 120 PMB 7¢{PMB 40
mt 25°C, 0.1mm, |90 to 150|50 to 90130 t0.50 | 15:1203-1978
100g, 5 sec - |
Softening Point (R&B), - 50 55 60 1S:1205-1978
o, Minimum .
Ductility at 27°C, cm C+50 +40 +30 1S:1208-1978
Fraass Breaking Point, | 20 | -16 | —12 | I5:9381-1978
°C, Maximum* S
Flash point, by COC, 220 220 220 15:1209-1978
o, Minimum 1: 1~
Elastic recovery of Half Thread 50 50 50 wE
in Ductilometer at 1_5°C %, :
Minimum
Separation, Difference in .3 3 3 ki
Softening Point, R&B, °C,
Maximum
Viscosity at 150°C, Poise = | 13 | 26 3-9 18:1206-1978
Thin Film Oven Test; TFOT on Res:due (15: 9382- 1992) .
Loss in wéight, %, Maximom | 1.0 | 1.0 1.0 15:9382-1982. |
Increase in Softening Point, { = 7 | 6 5 1S:1205-1978
°C, Maximum :
Reduction in Pemetration of | 35 1 35 { 35 1S:1203-1978
Residue, at 25°C, %, Maximum]| : - 1
Elastic Recovery of Half Thread| 35 35 35 5
in Ductilometer at 25°C, %, |
Minimum

* Relevant to snow bound cold %ﬁmate areas

#* Test Procedure outlined in IRC:SP.53-2002
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TABLE 500.21 RPQUIRED/]ENTS OF NATURAL RUBBER MODIFIED T ABLE 500.22 : REQUIREMENTS OF CRUMEB RUBBER MODIF]ZED
BINDERS (NRMB) BINDERS (CRMB) .
. . . e -
Designation Grade and Requirements Method Teg 4 Designation Grade and Requirements | Method Test
NRMB [ NRMB| NRMB - CRMB | CRMB | CRMB
. | 120 70 40 50 | 55 60
Penetration at 25°C, Q.lmm, |90 to 150] 50 to S0 30 to 50| IS:1203-197g penetration at 25°C, 0 Imm, <70 < 60 < 50 1S:1203-1978
- 100g, 5 sec 100g, 5 sec ’

Softening Point, (R&B X 50 35 | 60 15:1205-197g Softening Point (R&B), 50 55 60 1S:1205-1978
°C, Minimum ‘ °C, Minimum |
Ductility at 27°C, cm. +75 +60 +50 I15:1208-1978 Flastic recovery of Half Thread 50 50 50 %
Fraass Breaking Point; . | 20 [ -16 | -12 | Is:9381-1975 in Duciilometer at 15°C, %,

°C, Maximum* ' : Minimum -

Elastic recovery of Half Thread 50 40 ‘ . 30 % Flash pOlnt by COC, °C, 220 220 220 1S5:1206-1978
in Ductilometer at 15°C, %, Minimum .
Minimum : ) Separation, Differeucc in 4 4 4 *

Fiash point, by QOC 220 220 |- 220 I5:1206-1978 Sofiening Point, R&B, °C

°C, Minimum ; ' Maximum ,

Separation, Difference in 4 4 4 S Thin Film Oven Test, TFOT on’ Residue (15:9382-1992)

Softening Point, R&B, "C Penetration at 25°C, 0.1mm, 60 60 60 1S:1203-1978
Maxn:num : , 100g, 5 sec., Minimum, % of

Thin Film Oven Test, TéFOT on Residue (IS:9382-1992) Original , 7

 Penctration at 25°C, 0.mum, 60 | 60 | 60 - [ 15:1203.1978 Increase in Softening Point, 7 6 3| 1512051978

100g, 5 sec., Minimum,. % ' (R&B), °C, Maximum

of Original Elastic Recovery of Half Thread] 35 35 35 *
Tncrease in Softening Point, 7 6 s | 15:1205-1978 in Ductilometer at 25°C, %,
(R&B), °C, Maximum | : Minimoem
Elastic Recovery of Half Thread 35 30 a5 sk * Test Procedure outlined in IRC:SP:53-2002
in Ductilometer at 25°C %, ' ’
Minimmum ? . and temperature at different stages is given in Table 500.23. The exact

temperature depends upon the type and amount of modifier used and shail
be adopted as per advice of supplier or test data of viscosity of modified
bitumen at different temperatures.

* Relevant to snow bon 1d cold climate areas
** Test Procedure outlined in IRC:SP:53-2002

512.4.3. Multiple heating of modified bitumen shall be avoided to
retain its premium properties.
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- TABLE 500.23 : BROAD RANGE OF VISCOSITY AND TEMPERA

REQUIREMENTS FOR MODIFIED BINDERS

——

Stage of Work - Viscosity (Poise) | Indicated Temperature (:()
- - ‘—--.‘.

Binder at mixing Maximuin 2 165-185

Mix at mixing plant Maximum 4 - 140-160

Mix at laying site Maximum 5 - 130-150

Rolling at laying: site 10-1000 115-135

- 512.44. In case of Natural Rubber Modified Bitumen, the materia)
shall be supplied at 130°C-150°C and used within 24 hours of its filling

512.4.5. Manufacturer of proprietary products shall be responsible to
provide full details to user for special precautions needed for their products
at site or may depute their technical personnel, if required. -

512 5. Controls

The Specifications for various items of road works usmg Polymer/
Rubber Modified Bitumen are the same as those for penetration grade
bitumen except those for any special conditions which the manufacturer of
PMB/RMB or supplier of additive may indicate in the technical literature
of the product. The other controls during mixing and laying shall be the
same as speciﬁed_ in the relevant IRC codes of practice.

512.6. Measurements for Payment
Modified binder supplied for the Contract shall be paid for in tonnes.
512.7. Rate

The contract rate for modified binder shall be as per contract agreement.
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1.2,
1.3.

14.

22,

23,

| Annex:.cre-SOOJ
(Clause 501.6)
" PROTECTION OF THE ENVIRONMENT
General

This section of the Spec:ﬁcauon sets out limitations on the
Contractor’s actwmes spec1f1cally intended to protect the
environment.

The Contractor shall take all’ necessary measures and precautions
and otherwise ensure that the execution of the works and all
associated operations on site or off-site are carried out in conformity
with statutory and regulatory environmental requirements including
those prescribed elsewhere in this document.

The Contractor shall take all measures and precautions to avoid any
nuisance or disturbance arising from the execution of the Works.
This shall wherever p0s51ble be achieved by suppression of the
nuisance at source rather tham abatement of the nuisance once

~ generated.

In the event of any spoxl debris, waste or any deleterious substance
from the Site being dep051ted on any adjacent land, the Contractor
shall immediately remove all such material and restore the affected
area {0 its original state to the sausfactton of the Engineer.

Water Quality

The Contractor shall prevent any interference with the supply to or
abstraction from, and prevent any pollution of, water resources
(including underground E ercolatmg water) as a result of the execution
of the works.

Areas where water is regularly or repetitively used for dust

-suppression purposes shall be laid to fall to specially-constructed

settlement tanks to perm‘lt sedimentation -of particulate matter. After
settlement, the water may be re-used for dust suppression and

rinsing. i

Section 5_(_!_0 )

All warer and other ligui id waste products arising on the Site shatl be '

collected and disposed of at a location on or off the Site and in a

manner that shall not cause either nuisance or. pollution.
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24.
- 25.

2.6.

3.2,

3.3,

34.

E -;_:;1 P

- Thie Contractor shall not dascharge or dep051t any mattqr ansmg from

the execution of the Works into any waters except with the permissioy
of the Engineer/and the regulatory authorities concerned.

The Centractor [shall at all times ensure that all existing stream
courses and drains within, and adjacent to, the Site are kept safe ang
free from any d=bris and any materials arising from the Works,

The Contractor |shali protect all watercourses, waterways, ditches,
canals, drains, likes and the like from pollution as a result of the

 execution of the] Works.

Air Quality

The Contractor shall devise and arrange methods of working to
minimise dust, gaseous or other air-borne emissions and carry ogt
the Works in such 2 manner as to minimise adverse impacts on air

quality.

The Contractor shall utilise effective water sprays during delivery
manufacture, processing and handling of materials when dust is
likely to be created, and to dampen stored materials during dry and
windy weather. Stockpiles of friable materials or debris shall be
dampened prior to their movement, except where this is contrary to
the spemﬁcatlon'

Any vehicle with an open load-carrymg arca used for transporting
potenhally dust producmg material shall have properly fitting side
and tail boards. l\l/Iatenals having the potential to produce dust shall
not be loaded to 2 level higher than the side and tail boards and shalt
be covered with a cleari tarpaulin in good condition.- The tarpaulin

* shall be properly secured and extend at least 300 mim over the edges

of the 31de and t|a11 boards.

In the event thatlthe Contractor is perrmtted to use gravel or earth
roads for haulage he shall provide suitable measures for dust
palliation, if these are, in the opinion of the Engineer, necessary.
Such measures‘mjay include spraying the road surface with water at
regular intervals :

Noise

The Contractor s.hall consider noise as an environmental constraint
in his planning and execution of the works.
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62.

Section 500

-The Contractor shall take all necessary measures so that the operation
of all mechanical equipment and construction processes on- and off
the Site shall not cause any unnecessary or excessive noise, taking
“into account apphcable enivironment requirements. The Contractor -
shall use all necessary measures and shall maintain all plant and
silencing equipment in good condition so as to minimise the noise
emission during construction works.

Control of Wastes

‘The Contractor shall control the disposal of "all forms of waste
generated by the construction operations and in all associated
activities. No uncontrolled deposition or dumping shall be permitted.
Wastes {0 be controlled shall include, but shall not be limited to, all

© forms of fuel and engine oils, all types of bitumén, cement, surplus
aggregates, gravels, bituminous mixtures, etc. The Contractor shall
make specific provision for the proper disposal of these and any
other waste products, conforming to local regulations and acceptable
to the Engineer.

Emergency Response

- The Contractor shail plan and provide for remedial measures to be
implemented in the event of occurrence of emergencies such as
~ spillages of oil or bitumen or chemicals. ‘

The Contractor shall provide the Engineer with a statement of the
measures he intends to implement in the event of such an einergency -
which shall include a statement of how he intends to provide
personnel adequately trained to implement such measures.

Measurement

No separate measurement shall be made in respect of compliance by

the Contractor with the provisions of this section of the Specifications.

The Contractor shall be deemed to have made allowance for such

compliance with-these provisions in the preparation of his prices for

items of work included in the Bills of Quantities and full compensation
> for such compliance will be deemed to be covered by them.
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_ Annexure-50( 3 1 Annexure-500.3
. |
_ (Clause 504.2) | | (Clause 507.2.2) ;
CHOICE OF BITUMEN TYPE AND GRADE BASED ON RECOMMENDED NOMINAL SIZES OF STONE CHIPPINGS
MAXIMUM AND MINIMUM ANNUAL 1 o ~ (Millimetres) S
- TEMPERATURES — S :
o ] . Type of Surface |  Approximate Number of Commercial Vehicles
Recommendations for the Selection of Penetration Binder . with a Laden weight Greater than 3.0 topnes Currently
" , : —— Carried per day in the Lane Under Consideration
T.* — | <20°C 20°C to 30°C {36°C fo 46°C| 40°C to 50°C — )
\ ” : . ; i 200-1000 20-200 Less than 20
i i - -— .
-10°C to 0°C | 80/100 807100 | MB MB **+ VeyHed | . O s °
: 0°C to 10°C | 80/100 © 80/100 - 60/70 60/70 or MB **+ . Herd - ) ‘ 2 . : ] :
10°C to 20°C 80/100 80/100. 60/70 60/70 - Nomnal = : ' 0 ' S
- _ . _ ' — 13 13 10
> 20°C - 80/100 60/70 30440 §?£t-—— — '
% oy . — Note © The size of stone chippings is related 4o the mid-point of each lane traffic category.
Highest monthiy average maximum temperature. - ' Light traffic conditions may, make the next smaller size of stone more appropriate.
*+  Lowest thi oe Tmini ¢ ' ‘ ‘
est monthly average mmmuimn femperature The assessment of hardness of the existing road surface shall be made on

*** Modified Binder, as per Clavse 512 the basis of judgment with the help of the definitions given below :

Category of Suiface Definition
; Very Hard ' Suffaces, such as concrete, or very lean bituminous
' structures with dry stony surfaces, into which

negﬁgible penetration of chippings wifl occur even
under the heaviest traffic. :

Hard Suifaces into which chippings will penetrate only
slightly under heavy traffic.

] Noermal ‘ Sui’faces into which chippings will penetrate
? : moderately under medium and heavy traffic.

Soft Su‘ faces intoc which chippings will penetrate
considerably under medium and heavy traffic.

In selecting the nominal Lize of chipping for two-coat surface dressings,

the size of chippings for the &irst Jayer shall be selected on the basis of the

: R g hardness of the existing surf'c{ce and the traffic category as indicated above.
: : : The rominal size of chpﬂg selected for the second layer shall then be
about half the nominal size of that of the first layer to promote good

.interlock between the layersl. :
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(BASED ON A’IﬁMOSPHERIC TEMPERATURE)

Selection Criteria for PM_EB'|and RMB based on Atmospheric Temperature

BITUMEN

| (Clause 512.2.3)
' SELECTION OF THE T

- Section 500,

" 'Anﬁéiufe-500_4

YPE AND GRADE OF MODIFIED

Maximwm Atmospheric

< 30 30 to 40 > 40
" Temperature °C : .

" Minimum <-15 ﬁMB-IZO * PMB-70 PMB-70
Atmosphgric s RMB-50 #* RMB-55 RMB-60
oC =15t 15 PMB-120 PMB-70 PMB-40

. RMB-55 . RMB-53 . RMB-60
> 15 PMB-70 PMB-40 PMB-40
"RMB-55.___{ RMB-60 RMB-60

* PMB : Polymer -Modified Bitumen

** RMB : Rubber Modified: Bitumen
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. 601. SCOPE

The work shall consist of construction of structures with bricks jointed
togther by cement mortar or cement-lime mortar in specified proportions

in’ accordance with the provi;sions Jaid down in this Section, IRC:40 and
detpils shown on the drawings or as approved. by the Engineer.

602. MATERIALS

602.1. General

_ All materials to be used in the work shail be in conformity with the
requirements laid down in this ‘Section.

The Contractor shall notify the Engineer of his proposed sources of
terials prior to delivery. If it is found after tests that proposed sources
of [supply do not produce uniform and satisfactory products at any time of
execution, the Contractor shall provide acceptable materials conforming to
the specifications from other sources at his own cost.

Samples required for approvals must be supplied well in advance, at
jedst 48 hours or minimum time reguired for carrying out the relevant tests
according approvals. Delay in submission of samples shall not be
ptable as a reason for delay in completion of the works/extension of
ihe for completion. Cost. of sampling/testing of materials mcluding
imported materials in the laboratories approved by the Engineer, shall be
barne by the Contractor. ' ,

All materials shall be stored at proper places so as to prevent their
ddterioration or intrusion of foreign imatter and to ensure the preservation
off their quality and fitness for the works. Any material which has
déteriorated or has been dai‘naged or is otherwise considered defective by

Engineer shall not be usEd in the work and shall be removed from site

by the Contractor at his col‘.-t.' .

1
All materials, even though stored in an approved manner- shall be
subjected to acceptance test prior to their immediate use.
602.2. Cement

 602.2.1. Cement to be used in the work shail be any of the following
types with the prior approval of the Engineer:

(i) Ordinary Portland Cement, 33 Grade conforming to 15:269
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_ ;gdthe space between the consecutive two rows shall not be les§ than
600 mm. _ :
Different types of cement shall be stacked and stored separately.

(ii) Porfland Blast Futhace Slag Cement conforming to 1S:455
-(iii) Portland Pozzolana Cement {flyash based) conforming to IS:1489-P511_[
(iv) Portland Pozzoland Cement (calcined clay based) conforming to I8:1489.

Part-TT - _ . Cement bags shall be stacked in a manner to facilitate their removal

(v) Sulphate resistance] Portland Cement conforming to 1S:12330 - and use in the order in which they are received. :
Substitution of ordinary portland cement of 33 Grade by ordinary : Storage of cement at the work site shall be at the Contractor’s cost and
portland cement.of a higher grade (Grade 43 or 53) shall not be permitteq, dsk. Any damage occurring to the cement due io faulty storage or

TR ' ; is part shall be the liability of the Contractor.
Mixing of blast furnace slag with ordinary portland cement at sjte negligence on his past s © e ey :

shall not be permitied, | " The Contractor shall keep proper records on site in respect of type of
. . ‘ cement, lot No., date of manufacture, manufacturer’s certificate regardmg
Different types of cenjent shall not be mixed together. . quality with respect to the requirements of BIS, i.e., test results conforming

the main properties like fineness, setting time, soundness, compressive

Notwithstanding BIS marking or test certificates, the cement shall be . :
: strength of cement vsed in various components of structure.

2ot tested for the following main properties before incorporation in the

wo_ri;. At least one set of'thre!:e tests shall be conducted for each consignment: 602.3. Lime

(I) F1nencss-IS:4Q31(Pa§§s 17, 2 & 15) . 7 : 0231 Lime when used as a part of composite mortar (Cement-

(i) Seiting Time-1S:403] Part 5) : lime mortar) shall conform to the specifications of type A and B of IS:712,

(i) Soundness 15:4031(Part 3) | | Use of Quick lime shall not be permitted. |

(iv) Compressive Strength-IS:4031 ' ' ' ' in we:

] P o gth (Part 6) : 602.3.2. Storage of lime : Lime shall be stored in weatherproof

. Cement brought to worlF: site shall not be more than 6 weeks old from sheds. Lime which has been damaged by rain, moisture or air slaking shall
the date of its production. C?men_t_ more than 3 months old shall invariably not be used in the works. Hydrated lime shall be stored in the same manner
be tested to ascertain that it isatisfies the acceptability requirements and its ~ as cement and period of storage shall not be more than one month.

fitness for the work, !
- 602.4. Bricks

602.4.1. First class bricks to be used in the works shall be any one
of the foliowing types with the prior approval of the Engineer:

~ For any type of cement] initial setting time shall not be Jess than 30
minutes and final setting tini:1e shall not be more than 600 minutes,

Sulphate resistance Por?land Cement, IS:12330 shall be used. only
where the masonry structure is likely to be affected by the presence of

(2) Burnt clay bricks: Shall confoﬁn to the requirements of IS:1077 except
that the minimum compressive strength of any individual brick, when

§ulphates m surrounding s01|i or in ground water in_ large concentration tested as per 1S:3495, shall not be less than the value specified in the

{greater tha.n_ 0.2 per cent m!@ soil substrata or 300 ppm (0.03 per cent) in drawings or 7 MPa whichever is more. The size shall be according to the

ground water). ‘ ; . local practice with tolerance of + 5 per cent. The bricks shall be free from

! . . : _ cracks, organic matter and flaws and nodules of free lime. The brick shall

. 602.2.2. Storagt_a _of cement : Cement in bags shall be stored op have rectangular faces with sharp comers and emit a clear ringing sound
wooden platforms minimum 200 mm above the floor level and minimum | - when struck. '

600 mm above the ground le:\:fel whichever is higher, in perfectly dry and
wratemght sheds. The cement shall be stacked not more than eight bags
high. Cement bags shall be stacked at least 450 mm clear off the walls

(by Clay Flyash bricks: Shall conform to the requirements of 1S:13757. The ‘
minimum compressive strength of any individual brick when tested as
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per 18:3495, shall not be less than the value specified-in the drawings o,
7 MPa whichever is more. The size shall he according 1o the logy
practice with tolerance of x 5 per cent. The bricks shall be free froy
cracks, organic matter and flaws and nodules of free lime. The brick shyy

have smooth rectangular faces with sharp corners and emit a clear tinging’

-+ sound when struck.

Flyash shall conform to grade 1 or 2 of IS.:38 12.

Bricks of 190 mmi90inmx 90 mm or 230 mm X 110 mm x 70 mm'

shall be preferred. - ’

The bricks shall be subjected to the dimensional tolerance, water
absorption, efflorescence and compressive tests before their use in the
work and meet the requirements specified in IS:1077. The permissible
values for compressive strength, water absorption and efflorescence are

given below:

(1) Minimum compfessive sirength of = Not less than the value specified -

any individual brick for bumt

in the drawings er 7 MPa
clay/clay flyash bricks '

whichever is more.

(i) Water absorption Upto 20 per cent by weight

when tested in accordance with
1S:3495 (Part 2).

(iii) Efflorescence ‘Moderate’ upto 50 per cent of

exposed area of the brick covered
with a thin deposit of salt but
unaccompanied by powdering or
flaking of surface when tested in
accordance with IS:3495

(Part 3) '

- 602.4.2, Storage of bricks : The bricks shall not be dumped at site
but shall be stacked in regular tiers as they are unloaded, to minimize
breakage and defacement. The supply of bricks shall be so arranged that,
as far as possible, at least two days requirements of bricks are available at
site at any time. Bricks selected for use in different situations or different
types shall be stacked separately. '

602.5. Sand/Stone Dust/Marble Dust

602.5.1. Sand/stone dust/marble dust. shall consist of hard, durable,
clean particles of natural sand, ciushed gravel, crushed marble or suitable

combination thereof. This shall not contain dust lumps, soft or flaky
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aﬁ0155= mica and 6ther harmfdl materials in such quantities  as would
o uce.the strength or durability ®f mortar.

|
Stone dust/marble dust shall conform to the requirements of IS:383 and

sand shall conform to the requirements of IS:2116.

. 602.5.2. Storage of sand/stone dust/marble dust : Sand/stone dust/
marble‘ dust, etc. shall be stored at proper places so as to prev_ent
contamination of foreign material due to wind, etc. When these. rgatena,ls
are placed directly on the ground (which shall be hard, free draining, free
from deleterious matter and depuded of vegetation), they shall not be
emoved from stockpile within 300 mm of the ground. The bottom 300
m of stockpile shall be used only after thorough cleaning of the material.

These materials shall be deposited at the mixing site not less than 8 hours

- pefore use and shall have been tested and approved by the Engineer.

602.6. ‘Water

Water shall be clean and percentage of deleterious materials in it shall
ot be more than permissible limit and provisions of Clause 802.5 of these
speciﬁcations_shall be followed. Potable water is considered fit for use.

603. MORTAR

Mortar in. general shall conform to 1S:2250 and shall be mixed in the .
specified proportions given on the drawings. The mix shall be clean and
free from materials, like, acids, alkali, organic matter or other delctedous
substances.

For Cement Mortar, cement shall be proportioned only by weight,
taking cement bag weighing 50 kg as 0.035 cum {unit weight as 1.44
tonne per cu.m) and other ingredients shall be proportioned by weight apd
converted into volume boxes. Based on the requirements at site, box size
corresponding to one cement bag or half bag shall be adopted to avoid any
error in proportioning. Sand sha%l be measured after making due allowance
for bulking. Inner dimensions of box may be 300 mm x 300 mm x 390 mm
corresponding fo one cement bag or 300 mm X 300 mm x 200 mm

corresponding to half bag of cc%ment.-

H L .

All mortar shall be mixed with a mimmum quantity of water to
produce desired workability coji'lsistent with n_zaximum density of mortar.
The mixing shall preferably b]e done in a mechanical mixer operated
manually or by power. Hand mixing of mortar, can be resorted 1o, with the
o2n
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spcmﬁc penmssmn byJEngmeer in case of 1solated culverts in remote

where use of mechamcal mixer is considered not feasible. Hand" mIXm
operatlon shail be camed out on a clean watertight platform. The 1ngredlems
in specified proportions shall be first mixed dry by being turned over ang
over, backwards and forwards, several times till 2 mix of uniform coloy,
_ is obtained. Thereafterjminimum quantity of water shall be added to bring
the mortar to the consiStency of a workable stiff paste. The mortar shail be

mixed for at least two

minutes after addition of water.

For oemengliﬁie mortar, cement, lime and sand shall be mixed in
- specified proportions. Cement shall be taken by weight (50 kg as 0.035
cum) and lime and sand by weight by 'using volume boxes of suitable

Lime in ground form and sand shall thoroughly be mixed before
mixing the same with cement. Immediately before use, specified proportion
. of cement shall be added to a small quantity of mortar and thoroughly
mixed to achieve umform distribution of cement.

Mortar shall be nuxed in such quantity as required for immediate use.

As a.general guide, not more than half bag of cement shall be mixed at a ‘

time if one mason is engaged at site and not more than one bag of cement

- in case two masons are engaged. The mix which has developed initial set’

shall not be used in the works. In case the mortar has stiffened during

initial setting time (30

minutes for ordinary portland cement) because of

evaporation of water, the same shall be re-tempered by adding water as

frequently - as needed
tempering shall not be

- The cement mortar

: watelr\shall be rejected

.to restore the requisite consistency but this re-

permitted after 30 minutes of mixing.

unused for more than 30 minutes after addition of
and removed from site.

Cement mortar ganged with lime shall be used within two hours of

-mixing of lime and w1th1n 30 minutes of mixing of cement.

Necessary tests t@ determine compressive strength of the mortar,
consistency of the morﬂtar and its water retentivity shall be carried out in
accordance with IS: 2250 The frequency of testing shall be one cube for
every 2 cum of mortar prepared subject to a minimum of 3 cubes for a

-day’s work. !i

|
The masonry worl§ shall be in cement mortar or cement-lime mortar
as specified in the drawings.
L
i

212

Sechon 600 i 2 '.

i Work for Structures : -, Section 600

604 SOAK]NG OF BRICKS

All brlcks shall be thoroughly soaked in watf:r for a minimum period
of one hour before use. Soaked bricks shall be temoved from the tank
sufficiently in advance so that they are skin dry at the time of actual laying.

: Such soaked bricks shall be stacked on a clean place where these are not

in contact with dirt, earth, etc.
605. LAYING OF BRICKS

All brickwork shall be laid in English Bond, even and true to line, in
accordance with the drawing or as directed by the Engineer, plumb or
specified batter and level. All joints shall be accurately laid. Joints in the
successive courses of the brick work shall be broken and the length of lap
petween the joint of the stretcher course with the header course shall not
be less than one fourth of the Iength of the brick. The bricks used on the
face and all angles forming the junction of any two walls shall be whole
tricks of uniform size and rectangular faces. Brickbats or cut bricks shall
not be used except to obtain dimensions of different courses for specified
bond or shape.

All bricks shall be laid with frogs up, if any, on a full bed of mortar.
In case of top layer without proper coping, the frogs shall be filled with
mortar before placing the bricks with frogs down in position. When laying,
bricks shall be slightly pressed so that the mortar gets into all the surface
pores of bricks to ensure proper adhesion. All head and side joints shall be
completely filled by applying sufficient mortar to bricks already in place

_and on bricks to be placed. All joints shall be properly flushed and packed
~ with mortar so that no hollow spaces are left.

The brickwork shall be built in uniform layers. Comers and other

- advanced work shall be raked back. Brick work shall be done true to
plumb or in specified batter. During construttion, no part of brick work

shall rise more than one metre above the general construction level, to
avoid unequal settlement and improper jointing. Where this is not possible,
the work shall be raked back accordingly to the bond (and not toothed) at
an angle not steeper than 45 degrees with prior approval of Engineer.
Toothing may be permitted as an altemative to raking back in case future

- extension is contemplated.

The inasoni’y work shall not be started earlier than 48 hours of casting
of foundation block. Before laying bricks in foundation over foundation
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block, the top surface of the fouhdatibn block shall be thoroughly hackeq

cleaned, wetted and a layer of not less than 12 mm of mortar shall t
spread to prepare the surface on which the bricks will be laid. Immediate}

‘ tl:_lereafter, the first course of bricks shall be laid. In case of masonry wgrkz
résting on rock, the surface of the rock shall be thoroughly cleaned and
fevelling course of concrete of M10 grade with minimum average thicknegs

B of 150 mm shall be provided before putting the layer of mortar.

606. BRICK MASONRY ARCH*

Construction of brick masonry in arches wherever permiited shall i
general conform to [S:2118. A full scale shape of arch shall be laid on a
levelled platform. near the construction site and size of brick and mortar
@ckness marked. Alternate brick shall be placed length wise and width
wise in outer rings of arch. Remaining bricks in the inner part of the arch
shall be placed to have uniform length. The courses shall be as shown in

the drawings. Beds shall be property adjusted to bring them to radial

planes. Radial joints shall be in planes parallel to the transverse axis of the
arch. The intrados face shall be dressed sufficiently to permit the bricks to
.rest propeily on the centering. The bricks of the spandrel wall at their
junctions with the extrados of the arch shall be cut to fit in the curvature
of the arch.

Laying of arches shali commence from both ends towards the crowﬂ
and th_e w9rk shall be carried out systematically about the crown. Bricks
shall be laid in full mortar beds with tightly filled joints. Each brick shall

" be first fitted dry before it is finally laid into mortar and fixed in its bed.

The n.uaso'nry work shall be done in not leaner than 1:4 cement mortar.
Flyas].m bricks can be permitted in place of bumt bricks provided their
crushing strength is not less than the value specified on the drawings.

607. JOINTS

The thickness of joints shall not exceed 10 mm. All joints on exposed
faf:es shall be tooled to give concave finish. In the case of arches, the
thickness of joints shall not be less than 5 mm and shall not be more than
15 mm. ‘

{* In Seismic Zones — IV \and V, brick masonry arch bridges having span
more than 6 m, shall not be constructed)
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608. JOINTING OLD AND NEW MASONRY WORK

~ When fresh masonry is to be placed against masonry that is partially
o entirely set of existing surface of structure, the exposed joining surface
of the set masonry shall be cleaned of all loose material, roughened and

wetted with cement slurry as directed by the Engineer so as to effect the -

hest possiblc bond with the new work.

"n case of vertical and inclined joints, the proper bond shall be
ohtained by interlocking the bricks. Any portion of the brickwork that has
peen completed shall remain undisturbed until thoroughly set. In case of

sharp comers, a flat cutback: of 100 mm shall be provided so as to have

proper and bonded laying of bricks.
609. CURING
All ‘brickwork shall be: properly marked indicating the date of

construction for keeping a watch for proper curing. Green work shall be -

protected from rain by suitable covering. Masonry work in cement mortar
shall be kept constaptly moist on all faces for a minimum period of seven

days. The top of the masonzy work shall be left flooded with water at the

close of the day. Watering may be done carefully so as not to disturb or
wash out the green mortar. In case of cement-lime portar, curing shall
commence two days after laying of masonry and shall continue for seven

During hot weathet, all finished or partly completed work shall be
covered or wetted in such a manner as to prevent rapid drying of brick
work. Watering and curing shall be maintained at the close of the day’s

work or for other period of cessation of works, The work with morar .

which ‘has become dry, white or powdery due o neglect of curing shall be
pulled down and rebuilt as directed by the Engineer. If any stain appears
on the surface during watering, the same shall be removed.

610. SCAFFOLDING

The scaffolding shaﬂ be!sound, and safe to withstand all dead, live and
impact loads likely to ‘come|upon it. The scaffoldin\g' shall be provided to
allow easy approach to each part of the work. '

Where plastering, point-jlr.xg or any other finishing has been indicated
for the brick. work; single sf:affolding shall be provided unless otherwise
specified. In single scaffolding, one end of the put-logs/pole shall rest in
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the hole provided in the header course of brick masonry. Not moge than g,
header for each put-log/pole shall be left out. Such holes’ shal] ne; be
allowed in masonry under |one metre in width or immediately neay the
skew back.g of arches. The holes left in the masonry work for SUpporting
the scaffolding shall be filled and made good by brick work and Surface
finishing as specified. : -

- Where the brick work 1|s to be exposed and not to be finisheq with
plastering etc. double scaffolding having two independent supports, clear
of theWork, shall be. provided. -

The Contractor shall gelf the scaffolding approved from the Engineey,

- However, the approval by the Engineer shall not relieve the Contractor

from the responsibility for 1t|s safety.
, |
' 611. CENTERING

The centering required flf)r Pproper implementation of arch work shall
conform to the requirements specified in these specifications and IRC:§87.
The centering of arches resting on soils shall be preloaded with fuf
designed de%i load and observed for minimum 24 hours before its
approval. The Contractor shall get the design, procedure for erection,
stripping and other construction details approved from the Engineer. The
-approval by the Engineer shall however, not relieve the Contractor from
the responsibility for its safety. e

Wedges shall be struck ;:in pairs from the crown outwards to the
springing line loosening them gradually without shock to the arch. Not
more than half the wedges shall be removed in seven days and centering

shall not be struck before filling the haunch portions to half the rise incase -

of circular arch and 1/3 rise in segmental arch but not before 21-days of
completing the masonry workf.' In-case of multiple arch spans, centering
shall not be struck and stripped before the construction of adjoining arch.
However, it is preferable to kéfép one or two arches undisturbed between

- the arch last built and the arcti:z being stripped off,

All the formwork shall be! cleaned and made good as directed by the
Engincer before rense. =~ |

612. CONDITION OF EQUIPMENT

All equipment used for nfmung or containers used for. transporting
mortar and bricks shall be clean and free ‘from set mortar, dirt or other
injurious foreign substances. | '

216

: . Sectlon 600.

613. FINISHING OF SURFACES

§13.1. General

All brick ished i kmanlike manner with the -
prick work shall be finished in a work : . :

. ckpess of joints and manner of striking or tooling as described in these
thickRe .

-ficatiops or as shown on the drawings.
specifications ©

- The surfaces shall be finishe.d by ‘jointing” or ‘pointing’ or by
‘plasteﬂng’, as shown on the drawings. .

- For a surface which is to be subsequently plastered or pointed, the
-ints shall be squarely raked ouf to a depth of 15 mm, while the mortar
].om ill green. The raked joints shall be wire brushed to remove dust and
E;; pirrticles and the surface shall be thoroughly washed with water,
cleaned and wetted. | ‘

The mortar for finishing shall be _prgpared as per Clause 603.

613.2.  Jointing

In jointing, the face of the mortar shall be worked out While sTtﬁl %reersl
to give a finished surface flush with the face of the brick work. ] e a:,lv;
of brick work shall be cleaned to remove any splashes of mortar uring tf
course of raising the brick work. -

613.3. .Pointing:

| Pointing shall be carried out using mortar of proportion shown on the
drawings but not leaner than 1:3 by volume of cement and sand. The

mortar shall be filled and pressed in to the raked out joints before giving

the required finish. The pointing shall be finished to proper type given on
the drawings. If -type of pointing is not mentioned on the drawings, the

- same shall be ruled pointing. For ruled pointing, after the {nortar has b‘eel;‘ ‘
" filled and presséd into the joints and finished off level with the edges o

i i ile still g along the centre with a half
the bricks, it shall, while still- green, be mied 4
round tool of suitable width or as specified by the Engineer. The superfluous

" mortar shall then be taken off from the edges of the lines and the surface :

of masonry shall be cleaned of all mortar. The work shal'l OOllf(l'.)cl'II;l :lcir |
15:2212. Pointing which projects beyond the face of the brickwork s

‘not be permitted.
6134.  Plastering-

Plastering shall be done only when it is shown on tbe drawings.
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+ Plastering shall be carried out using mortar of proportion shown on the

drawings but not leaner than 1:4 by volume of cement and sand. Superficiy) '

plastering may be done, if necessary, only in structures situated in fast
flowing channels or in severely aggressive environment. Plastering shall p,

started from top and worked down. AN putlog holes shall be filled apg-

made good by brick work in advance of the plastering while the scaffo]ding
is being taken down. Wooden screeds 75 mm wide and of thickness equg)
to that of the plaster, shall be fixed vertically 2.5 m to 4 m apart t0 act g
gauges and guides. i applying the plaster. Before laying of plaster, the
surface of brickwork shall be wetted. The mortar shall be laid on the wa]|
between the screeds using the plaster’s float and pressing the mortar so that
the raked joints are properly filled. The plaster shall then be finished off
with a wooden straight edge reaching across the screeds. The straight edge

shali be worked on the screeds with a small upward and sideways motion
50 mm or 75 mm at a time. Finally, the surface shall be finished off wit -
. a plaster’s wooden float. Metal floats shall not be used. .

When recommencing the plastering beyond the work suspended g
week earlier, the edges of the old plaster shall be scraped, cleaned, and
bonding agent applied before new plaster is applied to the adjacent areas,

No portion of the surface shall be left unfinished for patching up at a
later period. o

The plaster shall be finished to a true and plumb surface and to ihe
proper degree of smoothness as directed by the Engineer.

The average thickness of plaster shall not be less than the specified
thickness. The minimum thickness over any portion of the surface shall not
be less that the specified thickness by more than 3 mm.

Any cracks which appear in the surface and all portions, which sound
holiow when tapped, or are found o be soft or otherwise defective, shail
be cut out in rectangular shape and re-done as-directed by the Engineer.

613.5. Curing of Finishes

All plastered work shall have the date of plastering marked on it for
keeping a watch for proper curing. Curing shall be started as soon as the

_ mortar of poinfing/plastering has hardened sufficiently so as not to be

damaged during curing. It shall be kept wet for a period of at least 7-days.
During this period, it shall be suitably protected from all damages. Any
surface with mortar which has become dry, white or powdery due to
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. olect of curing shall be removéd and rebuilt as directed by the Engineer.
n:ngy.stain appearing during watering of surface shall be removed.

613.6. Scaffolding for Finishes N
" provisions of Clause 610 of these Specifications ;hall be followed.
' 614. WEEP HOLES

Weep holes as shown on ‘the drawings shall .be _pltovidcd in the
masonry structures with height more than 2 m to drain mp1sture ifrom the
packfilling. Weep holes shall be provided with 100 mm dia AC pipes and
shall extend through the full width of the masonry with slope of about 1
vertical to 20 horizontal towards the draining face.

The weep hole shiall be suitably staggered and the spacing of weep

" holes shall not exceed 2 m in horizontal and 1 m vertical direction with ?he’
" Jowest one at about 150 mm above the low water level or bed level which

ever is higher or as directed by the Engineer.

615. ARCHITECTURAL COPING FOR WING/RETURN/
PARAPET WALLS _ 7
This work shali consist of providing an architectural coping over the
top of wing/return/parapet walls as per the drawings. .

The minimum thickness of architectural concrete coping over the

masopry shall be 150 mm. For pre-cast or cast in situ concrete coping,
vertical construction joints at spacing of not more than 1.5 m shall be
provided.

616. TOLERANCES & TESTS AND STANDARDS OF
ACCEPTANCE

All work shall be done true to the lines and levels as shown on the
drawings or as directed by the Engineer subject to the tolerances as
indicated in these Speci’ﬁcation% for different components of the structure.

All materials shail be testcj}d in accordance with stipulations made in
Clause 602 of these Speciﬁcations.

) “ ."“ - N -
Sampling and testing of ?ricks shall be done in accordance Wlth
1S:5454 and IS:3495. The permissible values of tolerances are given
below: : ‘

(i) Dimensions Variation of + 5 per cent in size.
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i - (i) -Cozhpressive Streng h of any _ +2.5 MPa L
Core individual brick for burnt ciay/ No minus telerance shail be
clay flyash bricks with respect to permitted. -

the value specified in the
drawings or 7 MPa whichever
is more.. i

(iii) Water ziBsozption

T (Part 2),

" (iv) Efflorescenice - - ‘Moderate’ upto 50 per cent of
: exposed area of the brick covered
; ) with a thin deposit of salt but
unaccompanied by powdering or
| - flaking of surface when tested in
; ' accordance with 1S:3495 (Part 3)

Mortar cubes shall be tested in accordance with IS:2250 for compressive

strength, consistency and its water retentivity. The frequency of testing -

shall be one cube for évefy 2 cu.m. of mortar prepared subject to 'a
‘minimum of 3 cubes for a day’s work.

Thickness of joints shall not be more than 10 mm. In case of arches,
the thickness of joints shall not be less than 5 mm nor more than 15 mm.

In case of plaster finish, the minimum surface thickness shall not be
less than the specified thickness by more than 3 mm.

617. IVIEASU;REN[ENTS FOR PAYMENT

All brick work shall be measured in cubic metres. Any extra work -
done by the Contractor. over the specified dimensions shall be ignored.
3 .

' In arches, the length oﬁ arch shall be measured as the mean length
between the extrados and intrados.

The work of plastering alnd pointing shall be measured in sq.m. of the
surface treated, |

Architectural coping shalgll be measured in linear metres.

| 618. RATE

The contract unit rate for brick work shall include the cost of all
labour, materials, tools and pl%mt, scaffolding including centering if required
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Upto 20 per cent by weight whey
tested in accordance with 1S:3495 .
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and other expenses incidental to the satisfactory completion. of the work,
~ampling, testing and supervision as described in these Specifications.

The contract unit rate for plastering shall include the cost.of all labour,
matesials, tools and plant, scaffolding including centering if required and -
4l inciden_tal expenses, sampling and testing and supervisions as described -
in these Specifications. o -

The contract unit rate for pointing shall include the cost of all labour,
materials, tools and plant for erection and removal of scaffolding including
centering if required and all incidental expenses to complete the pointing,
ie., raking out joints, cleaning, wetting, filling with mortar, trowelling,
pointing and watering, sampling and testing and supervision as described
in these Specifications.

The contract unit rate for architectural coping shall include cost of all

labour, materials, tools and plant, sampling and testing and supervision as
described in these Specifications.
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701, SCOPE

The work shall consist of construction of structures with stones jointed
together by cement mortar or cement-lime mortar in specified proportions
in accordance with the provisions laid down in this Section, IRC:40 and
details shown on the drawings or as approved by the Engincer.

702. MATERIALS
702.1. General

All materials to be used in the work shall be in confdrmity with the .
requirements laid down in this Section.

The Contractor shall notify the Engineer of his proposed sources of
materials and size of stones prior to delivery. If it is found after tests that
proposed sources of suppl’j_r do not produce uniform and satisfactory
products at any time of execution, the Contractor shall provide acceptable
materials conforming to the specifications from other sources at his own
cost. :

Samples required for approvals must be supplied well in advance, at
Jeast 48 hours or minimum time required for carrying out the relevant tests

" and according approvals. Delay in submission of samples shall not be

acceptable as a reason for delay in completion of the works/ extension of
time for completion. Cost of sampling/testing of materials including

. imported materials in the laboratories approved by the Enginees, shall be

bome by the. Contractor.

All materials shall be stored at proper places so as to prevent their
deterioration or intrusion of foreign matter and to ensure the preservation
of their quality and fitness for the works. Any material which has
deteriorated or has been damaged or is otherwise considered defective by
the Engineer shall not be used in the works and shall be removed from site
by the Contractor at his cost.

All materials; even though stored in an approved manner shall be
subjected to acceptance test prior to their immediate use. '

702.2. Cement

Ordinary Porﬂand Cement- 33 Grade or blended cement shall be used
and shall conform to the Specifications given under Clanse 602.2.
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702.3. Lime

Lime when used as a_ part of composite mortar (cement—hme morta)
shall conform to the Specifications given under Clause 602.3.

702.4. Stone

Stone shall be hard, sound free from cracks; decay, Weathenng
defects like cavities, flaws, sand holes, and paiches of loose or sof
materials or other similar defects that may adversely affect its strength or

appearance and shall be from the approved quarry. Stone with round

surfaces shall not be used. Stone used shall conform to the requiremeris
of I5:1597 (Part 1).

The stones when immersed in water for 24 hours shall not absorh
water more than 5 per cent of their weight when tested in accordance with
[8:1124 and it shall not soften when rubbed by hand.

No stone shall be less in width than its height and width on base shall

not be greater than three-fourth of the wall thickness nor less than 150 mm, -

For coursed rubble masonry, the length of any stone shall not exceed three
times its height nor shall be less than twice its height. The size of the stone
shall be such that it can be lifted and placed by hand.

702.5.  Sand/Stone Dust/Marble Dust
Sand/stone dust/marble dust shall conform to Clause 602.;5.'
’702.6. Water

Water shall be clean and percentage of deleterious materials in it shall
not be more than permissible limit and provisions of Clause 802.5 of these
Spemﬁcauons shall be followed. Potable water is considered fit for use..

©T02.7. Mortar

Mortar used shall conform to Clause 603 except that the stone

masonry work shall be in cement mortar not leaner than 1:5 above bed/ .
- ground level and 1:4 below bed/ground level.

703. TYPE OF MASONRY

~ The type of masonry used for the structures shall be coursed rubble
masonry {fist or sccond sort). Random rubble masonry shall not be

permitted except where allowed as per Clause 704.5.
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I
The actual type of masonry to be used for dlfferent structural members
shall be specified in the drawmgs

704, CONSTRUCTION OPERATIONS
704.1.  General Requlrements

The dressmg of stone shall be as spec1fied for individual type of
masonry work and it shall also conform to the requirements of 1S:1597 and
requirerents for dressing of stones covered in IS:1129.

704.2. Laying

The masonry work shall be laid to lines, levels, dimensions as shown
on the drawings. The height of each course shall be kept the same and
every stone shall be fine tooled on all bed joints and faces full and true.
It shall be carried up true to plumb or to speciﬁcd batter.

" Stones shall be sufficiently wetted before laying to prevent absorption

'_ of water from mortar.

Stratified stones shall be laid on their natural beds. All bed joints shall
be normal to the pressure upon them.

Outer layer of masonry shall be laid first. Location of headeis (bond
stones) shall then be fixed and headers laid.

Stones in the hearting shall be laid on their broadest face for a better
opportunity to fill the spaces between stones and each stone fixed in

mortar.

Based on locally available size of stones of any dimension not less
than 150 mm, the height of course of masonry shall be predetermined by
the Engineer. They shall be of same height. The height of the course shall
not be less than 160 mm. When there is to be variation in the height of

- courses, the larger courses shall be placed at lower levels with heights of

courses decreasing gradually towards the top of the wall. Mortar shall be
mixed thoroughly and the fluid mortar poured in the joints. Pouring of
water on dry mortar on the course to fill the gaps between stones shall not
be permitted. No dry or hollow space shall be left anywhere in the masonry
and each stone shail have all the|embedded faces completely covered with
mortar.

in tapered wails, the beds of the stones and the plans of courses shall
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' be at nght augle to the atter, In case of p1ers w1th batter on both Sldes 1

the courses shall be hOllil-ZOIltaI
I

~ The bed of masonry which is to receive the stone shall be clegy,

wetted and covered Wlthl layer of fresh mortar. All stones shall be 1aig flll]
in mortar both in bed |amd vertical joints and, settled carefully in plage
with a wooden mallet munec?;ntely on placement and solidly embEdded
in mortar before it has set. Clean chips and spalls shall be wedged ; info

the mortar joints and b|eds wherever necessary to avoid thick beds or

joints of mortar. The quantity of mortar consumed shall be 0.25 to0 033

cu.m. per cubic* mel:re of]| stone masonry. The face stones shall be first fixeq
in position and then the stones in the hearting shall be placed and fixeg
in the mortar, Thereafter" all interstices shall be filled with stone chips i
in mortar. |

Face works and hear!tmg shall be brought up evenly but the top of eag,
course shall not be levelled up by the use of flat chips.

Projections of any footmg course or back of abutments/retunﬂmng

~ wall shall not exceed the haif of the depth of the course.

Foundation masonry shall not be laid directly on rock. Concres
levelling course of mlmmum average thickness of 150 mm and of Mty
grade shall be provided on the rock before laying the first course of stone
masonry. The face stones of the first course shall be dressed to fit into rock
snugly when pressed down in the mortar bedding of minimum thickness of
12 mm over the Jevelling course. No dry or hollow space shall be Iefi
anywhere in the masonry | land each stone shall have all the embedded Faces

: completely covered with mortar. Annular gap around the foundations shall
~ be filled upto the top level of the rock with concrete grade not leaner than

M10. : '
I
For sha.tp corners spec1a11y in skew bridges, through stones shall be
used in order to av01d sp|alhng of comers.

In case any. stohe already set in mortar is disturbed or the joint broken,
it shafl be takgll out without disturbing the adjoining stones and joints, the
stone shall be’reset in 'fresh mortar after removing dry mortar and
thoroughly cleaning the Stones and joints. Sliding of stones on top of
another freshly laid stonels shall not be permitted.

Shaping and dressmg shall be done before the stone is laid in the }
‘work. Noe dressing and hammering, which will loosen the masonry, shall
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a]lowed after 11’ is once placed All necessary chases for joggles, dowels
clamps shall be formed before hand.

" Sufficient transverse bonds shall be provided by the use of bond
gtones Or set of bond stones extending from the front to the back of the
wall from outside to the interior and vice versa, overlapping each other by

- minimum 150 mm. Only rectangular shaped bond stones or headers shall
" pe used. In case natural bond stones of requisite size are not available,

precast concrete (M15) bond blocks of size as given in Table 700.1 shall
be used. Cast in situ headers shall not be permitted. -

TABLE 700.1 : SIZE OF FACE STONES AND PRECAST
CONCRETE BOND BLOCKS

Size| Height | Minimum | Preferable Size of | Size of precast

of acceptable size| size of face | Jonger stones| concrete hond
course | of face stones stones 1/3" of total hlocks
(mm) (mm) (mm) face stones (mm)
(mm)

160~ | 150x150x200 §150x180x225 | 150x180x300 | 150x180x450

A
B 180 170x170x210 | 170x210x255 {. 170x210x340 | 170x210x500
C

220 190x190x225 | 190x225x280 | 190x225x380 | 190x225x600

At junctions of walls, the stones at each alternate course shall be

- carried into each of the respective walls so as to unite the work. thoroughly.

Building up thin faces tied with occasional through stones and filling
up the middle with small stuff or even dry packing shall not be permitted.

All quoin stones and the angles of the opening shall be made from
selected stones, carefully squared and bedded and amranged to bond
alternately long and short'in both directions,

All vertical joints shall be truly vertical and - staggered as far as
possible. Distance between the nearer vertical joints of vpper layer and
lower shall not be less than half the height of the conrse.

All connected masonry in a structure shall be carried up nearly at one
uniform level throughout but when breaks are unavoidable, the masonry
shall be raked in sufficiently long steps to facilitate jointing of old and new
work. The stepping of raking shall not be more than 45 degrees with the
horizontal. : : .
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The face stones shall be hammer dressed on all beds and joints sg 4
to give them approximately regular shape. The face stone shall tail into th
work for not less than its height and at least one third of stones shg)
tail in the work for a length not less than twice of its height. The size of
face stones for different preferred height of courses shall be a$ given i

"Table 700.1.

7043.  Coursed Rubble Masonry (First Sort)

704.3.1. Dréssing : Face stones shall be hammer dressed on all beds
and joints s0 as give them approximately rectangular shape. These shall be
square on all joints and beds. The beds joints shall be chisel drafted for g
least 30 mm. back from the face and for at least 30 mm for the side joints,
No portion of the dressed surface shall show a depth of gap more than §
mm from straight edge placed on it. The remaining unexposed portion of
the stone shall not project beyond the surface of bed and side joints. The
requirements regarding bushing-shall be same as for random rubble
INasonry. :

704.3.2. Hearting stones : The hearting or interior filling of the wall
shall consist of flat bedded stone carefully laid om their proper beds in
mortar, The use of chips shall be restricted to the filling of interstices
between the adjacent stones in hearting and these shall not exceed 10 per
cent of the quantity of masonry. While using chips, it shall be ensured that
no hollow spaces are left anywhere in the masonry. This shall be ensured

by filling the gaps with mortar and inserting chips in it.

704.3.3. Bond stones : The requirements regarding  through or bond
stones shall be same as random masonry but these shall be provided at
1.5 m to 1.8 m apart clear in every course.

704.3.4. Quoin stones : The quoins shali be of the same height of the
course in which these occur and shall be formed of header stones not less

than 450 mm in length. They shall be laid lengthwise alternately-along .- }.: .

each face, square in their beds which shall be fairly dressed to a depth of
at least 100 mm.

704.3.5. Face stones : Face stones shall tail into the work for not less

- than their heights and at least one-third of the stones shall tail into the work

for a length not less twice their height. These shall be laid headers and
stretchers alternately.
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704.3.6. Laying : The stones shall be laid on horizontal courses. All
vertical joints shall be truly vertical and staggered as far as possible,
Distance between the nearer vertical joints of upper layer and lower shall
pot be less than half the height of the course. The quoin stones rough chisel
dressed to a depth of minimum 30 mmm, shall be laid stretchers and headers

alternately and shall be laid square on their beds, which shall be rough

chisel dressed to a depth of atleast 30 mm.

704.3.7. Joints : The face j_oi:its shall not be more than 10 mm. thick
pat shall be sufficiently thick to prevent stone to stone contact and shall be
completely filled with mortar.

. 7044. Coursed Rubble Masonry (Second Sort)

704.4.1. General : All the requirements are the same as for coursed
abble masonry. (first sort) except that ne portion of dressed surface joints
shall show a depth of gap more than 10 mm from a straight edge placed
_on it and use of chips in hearting stone shall not exceed L5 per cent of the
quantity of the stone masonxy. '

~ Adoption of coursed masonry (second sort) shall  be, fesiricted to
culverts and wing/return walls of small bridges.

704.4.2. Joints : The face joints shall be uniform throughout and not
be more than 20 mm thick but shall be sufficienly thick to prevent stone
to stone contact and shall be tompletely filled with mortar.

704.5. Random Rubble Masonry

Random rubble masonry shall be adopted only in case of retﬁrn/wingl
toe walls of heights less than 3 m. :

704.5.1. Dressmg l: Stone shall be hammer dressed on the face, the
sides and beds to enable it to come in proximity with the neighbouring
stone. The bushing on the exposed face shall not be more than 40 mm.

. |

704.5.2. Insertion of chips : Minimumn quantity of chips and spall
stones shall be used wherever necessary to avoid thick mortar beds or
joints and it shall also be ensured that no hollow spaces are left anywhere
in‘the miasonry. The chips shall not be used below hearting stones to bring
these upto the level of face stones. Use of chips shall be restricted to filling
of interstices between the adjacent stones in hearting and they shall not

exceed 20 per cent of the quantity of stones masonry.
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704.5.3. Hearting stonies :"The hearting or interior filling: of Wéll .

face shall consist of jrubble stones not less than 150 mm in any direction,

_carefully laid, hammered down with a wooden mallet into position apg

solidly bedded in mortar. The hearting shall be laid nearly level with facing

and backing.

704.54. Bond

stones : Bond stones are selected long stones, used to

hold a wall togethier|transversely. Through bond stones shall be provideq
in masonry upto 600|mm thickness and in case of masonry above 600 mm
thickness, a set of two or more bond stones overlapping each other at least

by 150 mm shall be

brovided in a line from face to back. In case of highly

absorbent types of stones (porous limestone and sandstones, etc.) the bond
stone shall extend only about two-third into the wall, as through stones in
such cases may give|rise to penetration of dampness and therefore, for alj

=2 gﬁi’:ﬁdh-;‘?ﬂ()“ N e "TSti;i;&'Mf;S“nl;y fol‘Structum : =

thickness of such masonry, a set of two or more bond stones overlapping

each other by at le’astlf 150 mm shall be provided. Minimum one bond stone
or a set of bond stln::mes shall be provided for every 0.50 sq.m of the
masonry surface. | ' '

704.5.5. Quoin stones : Quoin stones, ie., the stones specially
selected and neatly dressed for forming an intemnal angle in masonry work,
shall not be less then (.03 cu.m. in volume. '

704.5.6. Plam stones/Pin headers : These stones are selected oblong
stones embedded vertically in the interior of masonry to form a bond
between successive jcourses. The plum stohes embedded in the lower
course shall extend to the minimum full height of the upper course and
shall be provided at|about 1000 mm intervals. '

704.5.7. Laying : The masonry shall be laid with or without course
as specified. The guoins shall be laid header and stretcher alternately.
Every stone shall be fitted to the adjdcent stone so as to form neat and

close joint. Face stone shall extend and bond well in the back. These shall’

be arranged to break joints, as much as possible, and to avoid long vertical
lines of joints.

704.5.8. Joints : The face joints shall not be more than 20 mm thick,
but shall be sufﬁcien?:ly thick to prevent stone-to-stone contact and shall be
completely filled with mortar.
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704.6.  Dry Rubble Masonry for Retaining Walis

Dry rubble masonry shall be adopted only in case of breast/retaining
wallsfioe walls and other incidental works of heights upto 3 m which are
pot subjected to flood/stagnated water and with specific permission of the
Engineer. The minimurny Base width of such walls shall not be less than the
height of the wall. ) : '

This work shall conform to Clause 704.5 of Random Masomylexcept
that: : '
(i) the masonry shail be dry without mortar;

(ii) the spaces between large stones shall be filled with spalis as tightly as
possible; and :
i) the foundations shall be excavated at right angles to the batter face and

not horizontally. The beds of the stones shall be laid at right angles to the
_ face batter. : )

704.7. Pointing

Pointing shall be provided only if specified in the drawings. Pointing
if specified, shall be carried out using mortar not leaner than that used in
bed courses or in proportion shown on the drawings. The pointing ‘shall
conform to Clause 613.3. The thickness of joints shall not exceed what is-
specified for each type of masonry. Pointing which projects beyond the
face of stone masonry shall not be permitted. -

704.8. Curing
Curing shall conform to Clauses 609 and 613.5.
705. SCAFFOLDING & CENT_ERWG

Provisions of Clauses 610 and 611 shall be applicable for scaffolding
and centering respectively.

706. STONE MASONRY ARCH*

A full scale shape of arch shall be laid on a levelled platform near the
construction site and size of each stone and mortar thickness marked. The
stones shall then be cut accordingly. In outer rings of arch the alternate

(*In seismic Zones-1V and V, stone masonry' arch bridges having span
more thar: 6 m, shall not be constructed.)
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stone shall have long length and short length. Remaining stones ip

inner part of the arch shall be placed to have as far as possible Unifory,
length. The courses shall be as shown in the drawings. The drawing shaj]
indicate the order in which voussoirs shall be placed. Voussoirs shall p,
full size throughout and shali have bond not less than their thickness. Beds
shall be properly adjusted to bring them to radial planes. Radial joints shay
be in planes_parallel to the fransverse axis of the arch. The intrados fac,
shall be dressed sufficiently to permit the stones to rest properly on the

centering. The stones of the spandrel wall at- their junctions with the -

extrados of the arch shall be cut to fit in the curvature of the arch.

Laying of arches shall commence from both ends towards the Crowg
and the work shall be carried out systematically, stones being placed in fyjp
mortar beds and joints grouted if required. Pinning by use of spalls or sucp
material of any description shall not be permitted. Each stone shall be firgs
fitted dry, in order that inaccuraciés are found out and corrected by stone
cutter before it is finally laid into mortar and fixed in its bed. ‘

The masonry work shall be done in not leaner than 1:4 cement mortar,
707.. JOINTING OLD AND NEW MASONRY WORK

For jointing old and new masonry, the specifications given under
-Clause 608 shall apply. '

708. FINISHING OF SURFACES

All stone masonry work shall be finished in a workmanlike manner
with the thickness of joints and manner of striking or tooling as described
in these Specifications or as shown on the drawings.

The surfaces shall be finished by ‘jointing’ or “pointing’ as given on
the drawings. . - :

For a surface which is to be subsequently pointed, the joints shall be

squarely raked out to a depth of 15 mm while the mortar is still gréen. The -

raked joints shall be well brushed to remove dust and loose particles and
the surface shall be thoroughly washed with water, cleaned and wetted.

The mortar for finishing shall be prepared as per Clause 603,
709. WEEP HOLES

Adequate number of weep holes at spacing not exceeding 2 m in
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horizoﬁtal and 1 m in vertical di_fecl:ionésuitably staggered shall be provided

*.1n the MAasONTy structures with hieight more than 2 m to drain moisture from
' ge backfilling. The lowest row of weep holes shall be provided at about

150 mm above the low water level 0:1' lowest ground level whichever is
higher or as'directed by the Enginepr.f

The weep holes shall be provided with 100 mm dia. AC pipes and shall

extend through the full width of the masonry with slope of about 1 vertical

to 20 horizontal towards the draining face. Aitemativel).r, the height of_\_uveep
holes shall be same as the height of the course in which they are formed
and the size of the weep holes shall be jmt less than 80 mm x 150.mm. The
gides and bottom of weep holes in the interior shall be made up with stones

- paving fairly plain surface and the channel so formed slabbed over with

stones not less than 150 mm thick and having bearing of not less than 150
mm on each side. .

710. ARCHITECTURAL. COPING FOR WING/RETURN/PARAPET
WALLS

This work shall consist of providifng‘ an architectural coping over the

top of wing/return/parapet walls as pef the drawings..

The mininmun thickness of archif:ecmral stone/concrete coping over
the stone masonry shall be 150 mm. For pre-cast or cast-in-situ concrete

coping, vertical joints at spacing of "nct'!mqi'e than 1.5 m shall be provided.

In case of stone masom’y; the mortzilr used shall be cement sand mortar
in 1:3 proportion and shall conform to Clause 603.

711. TOLERANCES AND TESTS AND STANDARDS OF
Al ‘ LA ICE

Al work shall be done lruj}e to th lines and levels as shown on the
drawings or as directed by th;‘e Engineer subject to the tolerances as
spéciﬁed in these Speciﬁcation% {for different components of structure.

All materials shall be tested in accordance with stipulations made in

Clause 702 of these Speciﬁcatic;}ns.

Water absorption in the sto%les shall not be more than 5 per cent of

. their weight when tested in accordance with IS:1124.

Mortarcubes shaii be tested 1p accordance with IS:2250 for compressive

strength, consistency and its w?ter retentivity. The frequency of testing
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shall be one cube for every 2 cu.m of mortar prepared -subject to g

minimum of 3 cubes for a day’s work.

- 712 MEASURENIENTS FOR PAYMENT

All stone work shall be measured in cubic metres. Any extra work

done by the Contractor ovell' the specified dimensi

In arches, thc length otTl arch shall be measure
between the extrados and intrados.

The work of pomtmg she|dl be measured in sq.m.

ns shall be ignored,

of the surface treated.

Ar_ch1tectural coping shz%]l be measured in linear metres.

The contract unit rate for stone masonry work
of all labour, materials, fools and plant, scaffolding
required, sampling, testing, - -supervision and other ¢
the satisfactory completion of the work as described if

The contract unit rate foriwork shali also include

using dressed stones on faces of walls with batter.

shall include the cost
including centering if
xpenses incidental to
n these Specifications.

full compensation for

The contract unit rate f(;)r pointing shall include cost of all labour,

- materials, tools and plants for erection and removal of

centering if required, and all incidental expenses to G

scaffolding including
omplete the pointing,

ie., raking out Joints, cleamng, wetting, filling with mortar, trowelling,

pomtmg and watering, samphng and tesnng and sup|
in these Specifications.

The contract unit rate for architectural coping sh:

described in these Specifications.
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ervision as described

all include cdst 6f all

labour, materials, tools and plant samplmg and testing and supervision as

d as the mean length
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801. SCOPE

These Specifications cover the requirements of cement concrete for
n various components of structures. The work shall consist of
supplymg and placing of concrete using all materials in accordance with
these Specifications and in conformity with the lines, grades and dimensions, .
as shown on the drawmgs or as direcied by the Engineer.

802. MATERIALS
802.1. General

Al matenals to be used in the work shall be in conformlty with the
requirements laid down in this Section.

The Contractor shall notify the Engineer of his proposed sources of
materials prior to delivery. ¥f it is found that proposed sources of supply
do not produce uniform and satisfactory products at any time of execution,
the Contractor shall provide acceptable materials conforming to the
specifications from other sources at his own cost.

Samples required for approvals must be supplied well in advance, at
least 48 hours or minimum fime required for carrying out the relevant tests
and accordmg approvals Delay in submission of samples shall not be
acceptable as a reason for delay in completion of the works/extension of
time for completion. Cost of sampling/testing of materials including
imported materials in the laboratories approved by the Engineer, shall be
horne by the Contraclor o

If any spec1al material, uot covered in-these Specifications is requuted
to be used, it shall conform to relevant Indian Standards if there are any,
or to the requirements specified in contact documents.

All materials shall be stored at proper places so as to prevent their .

deterioration or intrugion of foreign matter and to cnsure the preservation

of their quality and fitness for the works. Any material which has
deteriorated or has been damaged or is otherwise considered defective by
the Engineer shall not be used in the works and removed from site by the
Contractor at his cost. Such materials shall not be made acceptable by any
modifications. :

- All materials, eventhough stored in an approved manner shall be
subjected to acceptance test prior to their immediate use.
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802.2. Cement

802.2.1. Cement to be used in the works shall be any of .the
following types with the prior approval of the Engineer:

@) Ordinary Portfland Cement, 33 Grade conforming to IS:269 .

(i) Ordinary Portland Cément, 43 Grade conforming to IS:8112

(i) Rapid hardening Portland Cement conforming to 1S:8041

(iv) Portland Pozzolana Cement conforming to [S:1489 (Part 1)

(v) Portland Blast Furnace Slag Cement conforming to iS:455

(vi) Sulphate resistance Periland Cement éonforming to 18:12330
Ordinary portland cement 43 grade shall be used provided the minimum

cement content mentioned elsewhere from durability considerations is not
reduced. From strength considerations, ordinary portiand cement 43 grade

shall be used with a certain caution as high early strengths of cement in the - -

1 to 28-days range can be achieved by finer grinding and higher constituent

ratio of Tricalcium Silicate {C,S) and Dicalcium Silicate (C_S). In such -
cements, the further growth of strength beyond say 28-days may be much

low?r than that traditionally expected and shall require further tests to be
carried out for 56 and 90-days to adjust the proportions from strength

considerations. Therefore, no substitution of ordinary portland cement of -

33 or 43 Grade by ordinary portland cement of a higher grade (Grade 43
or 53 as.the case may be) shall be done without additional tests to prove
that the ‘quality and strength of concrete are satisfactory and specific
approval of the Engineer. - '

Mixing of blast furnace slag with drdinary portland cement at site
shall not be permitted.

Mixing of different types of cement in one lot of concréte shall not be
permitted.

Not withstanding BIS marking or test certificates, the cement shall be

got tested for the following main properties to ascertain that these properties
meet the requiremnents as per BIS before incorporation in the work. At least
one set of three tests shall be conducted for each consignment.

(i) Fineness.

(ii) Setting Time

(iii} Soundness

15:4031 (Parts 1,2 & 13)
18:4031(Part 5)
18:4031 {Part: 3)

{iv) Compressive Strength 15:4031 (Part 6)
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Total chloride content in cement shall not exceed 0.05 per cént by
mass of cement. Also, total sulphur content calculated as sulphuric anhydride
(SO,) shall in mo case exceed 2.5 per cent and 3 per cent when
tri-calcium aluminate per cent by mass is upto 5 and greater than 5
respectively. ;

For any type of cement, iniﬁal setting time shall not be less than
30 minutes and finat setting time shall not be more than 600 minutes.

Cement brought to work site shall not be more than 6 weeks old from
ihe date of its production. Cement more than 3 months old shall invariably
be tested to ascertain that it satisfies the acceptability requiremnents and its
suitability for the works.

Any cement includjn;g imported one, if found to have lower quality
than certified by the manufacturer shall be debarred from use in the works.

For any type of cement,. the cement content required to achieve the

" minimum specified strength shall not be more than 450 kg per cum of

concrete.

Use of Portland Pozzolana Cement, 15:1489 (Paﬁ 1) shall be permitted
only in plain comcrete members and flyash or any other pozzolanic,

material shall not be used to replace part of cement or fine aggregates.

Sulphate - Resistance Portland Cement, IS:12330 shall be used only

‘where the structure is likely to be affected by the presence of sulphates in

surrounding soil or in ground water in large concentration {greater than 0.2
per cent in soil substrata or 300 ppm (0.03 per cent) in ground water }.Tests
to confirm actual values of sulphate concentration are essential if structure
is located near sea coast, chemical factories, and sites where there are
effluent discharges or soluble silphate bearing ground water level is high.

Rapid Hardening Portland Cement, 1S:8041 shall be used only for
precast concrete products aftet| specific approval of the Engineer.

802.2.2. Storage of cement : Cement in bags shall be stored on
wooden platforms minimum 200 mm above the floor jevel and minimum
600 mm. above the ground level whichever is higher, in perfectly dry and
watertight sheds. The cement shall be stacked not more than eight bags
high ard in a manper to facilitate their removal and use in the order in
which they aré received. €ement bags shall be stacked at least 450 mm
clear off the walls and the space between the consecutive two rows shall
not be less than 600 mm. ‘
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" Different types ot ~ement/each consxgnment shall be stacked and
stored separately and.cement shall be used in the sequence in WhICh it is
received at site,

Storage of cement atthe work site shall be at the Contractor 5 cost ang
risk. Any damage occurring to the cement due to faulty storage or
negligence on his part shall not be used in the work and removed from site
by the Contractor w1thout charge to the Employer

The Contractor sha]l ‘keep proper records on site in respect of type of
cement, lot No., date of manufacture manufacturer’s certificate regarding
quality with respect to the requirements of BIS, test results confirming the
main properties like ﬁneness setting time, soundness, compressive strength
of cement used for vanous components of structure.

802.3. Coarse Aggregates

802.3.1. Coarse aggregates {4.75 to 40 mm size) shall be clean, free
from adherent coating, hard strong, dense, non-porous and durable pieces
-of crushed stone, crushedlgravel natural gravel or a suitable combination
thereof or other inert material. They shall not consist pieces of disintegrated
stones, soft, flaky, elongated particles, salt, alkali, vegetable matter or other
deleterious materials such as coal, lignite, mica, pyrite, shale, clay, organic

- impurities in such quantities as to reduce the strength and durability of the

concrete, or attack the steel reinforcement. Coarse aggrégate having positive
alkali-silica reaction shall not be used. All coarse aggregates shail conform

_ to I8:383 and tests for i:on'formity carried out as per IS:2386 (Parts [ to 8).

Before the commencement of the works, at least three samples in
accordance with the procedure laid down in IS:2430 shall be taken for each
quarry source to ascertain the quality, suitability and fitness of the ava11ab1e
material for use in the works.

The aggregate having imore than 0.5 per cent of sulphate as 50, w1th
water absorption more than 2 per cent of their own we1ght shall not be
used. i

The Contractor shall furmsh the information spec1ﬁed in Appendix-A
of IS:383. :

The nominal sizes of graded coarse aggregate shall be 40, 20 or
12.5 mm as specified in the drawings.
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The A preferred nominal size of aggre'gate is 20 mm for reinforced
concrete. Larger sizes up to'40 mm may be permitted in special cases when

. there is DO restriction to flow of concrete in a section. If smaller sizes are

required to be used for any member 10 mm and 12.5 mm may be vsed.

For plain concrete, the preferred nominal size of aggregate shall be
between 20 and 40 mm.

Proportions of coarse aggregates shall be such as to produce a dense
concrete of specified strength, which can be worked readily into position
without segregation and without the use of excessive water content.

' The maximum value for flakiness index for coarse aggregate shall not
exceed 35 per cent.

Coarse aggregate shall be either graded or single sized (ungraded) of
different sizes to be blended at site to obtain the required grading as
specified. Coarse aggregates, unless otherwise agreed by the Engineer in
writing, shall be supplied in different sizes (2 sizes when nominal size is
25 mm or less and 3 sizes when nominal size is 32 mm or more). The
graded coarse aggregate shall satisfy the requirements given in Table

800.1. 7
TABLE 800.1 -

1S Sieve Per cent by Weight Passing the Sieve for Nominal Size of
Size 40 mm. 20 mm 12.5 nun
63 mm 100 - -
40 mm 95-100 - 100 -
20 mm 30-70 95-100 100
125 mm - - 90-100
10 mm 10-35 25-55 40-85
475 mm 0-5 0-10 0-10

802.3.2. Storage of coarse aggregates : The coarse aggregates shall
be stored in such a way as to prevent admixture of foreign materials.
Different sizes of coarse aggregates shall be stored in separate stockpiles
sufficiently away from each other to prevent intermixing of the materials
at the edges of the stockpiles. The height of stockpile shall normially be not
more than 120 cm unless otherwise permitted by the Engineer.

243



XY

ke AT e e

- Concrete for Structures

Section gy,

Coarse aggregates shall be stored at proper places $0 as to Prevey
contamination of foreign material due to wind, etc. When these Materig),
are placed directly on the ground {which shall be hard, free draining, freq
from deleterious matter and denuded of vegetation), they shali 1ot b,

' removed from stockpile. within 300 mm of the ground. The botioy,

300 mm of stockpile shall be used only after thorough cleaning of the

material. The aggregates which are not free from dirt shall be thoroughly _

washed and dned for at least 72 hours before using in the work.

Required quantltles of coarse aggregates of different sizes Shall be
stock-piled preferably a day, before use and shall have been tested apg
approved by the Engineer.

802.4. Sand/Fine Aggregates

802.4.1. Sand/Fine aggregates of sizes 0.15 to 4.75 mm shall consig
of natural sand or hard pieces of crushed stone or crushed grave]
combination thereof. They shall be-clean and shall not contain lumps, sof
or flaky materials, mica or other deleterious materials in such quantities g
to reduce the strength and durability of concrete or to attack the embedded
steel. Fine aggregates having positive alkali-silica reaction shall not be

used. All fine aggregates shall conform to IS:383 and fests for conformity |
carried out as per 18:2386 (Parts 1 to 8). The fineness modulus of fine

aggregate shall be between 2.0 to 3.5.

Before the commiencerment of the works, at least three samples as per

I5:2430 -shall be taken for each quarry source to ascertain the qualiiy,
suitability and fitness of the available material for use in the works.

Grading of aggrepates shall be such as to produce a dense and

workable concrete of specified strength without segregation and use of

excessive water content. Sand/fine aggregate shall conform to the grading
requirements given in Table 800.2.

802.4.2. Storage of {ine aggregates : Fine aggregates shall be stored
at proper places so as to prevent contamination of foreign material due to
wind, etc. When these materials are placed directly on the ground (which

shall be hard, free draining, free from deleterious matter and denuded of

vegetation), they shall not be removed from stockpile within 300 mm of

the ground. The bottom 300 mm of stockpile shall be used only after |
-thorough cleaning of the material. The fine aggregates which are not free |
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, TABLE 800.2
fs’g,;'m Per cent by Weight Passing the Sieve
Zone 1 . Zone 11 Zone I
“omm . 100 | 100 | T
475 mm 90-100 - 90-100 90-100
2.36 mm 6095 75-100 85-100
1.18 mm C o 30-70 55-90 " 75-100
600 micron 15-34 35-50 60-79
300 micron 5-20 8-30 i 12-40
150 micron 0-10 ‘ 0-10 0-10

from dirt shall be thoroughly washed and dried for at least 72 hours before

using in the works.

" These materials shall be deposited at the mixing site not less than 8

. hours before use and shall have been tested and approved by the Engineer.

802.5. Water
802.5.1. Water used for mixing and curing shall be clean and free

from injurious amounts of oils, acids, salts, sugar, organic materials or .

other substances that may be harmful to concrete or steel. Potable water
(with pH value between 6 and 8) is generally considered satisfactory for
mixing and curing of concrete. The pH value of water proposed to be nsed
shail not be less. than 6. Water used for curing shall not produce any
objectionable strain or unsightly deposit on concrete surface. Mixing and
curing with sea water shall not be permitted. The following concentrations
represent the maximum permissible values of harmful materials in water

when tested in accordance with I‘S :3025:

(i) Limits of Acidity : To neutralise 100 ml sample of water, using

phenolphthalein as an mdrcator it shall not require more than 5 ml of
(.02 normal NaOH when tested in accordance with 1S:3025 (Part 22).

(ii) Limits of Alkalinity : To neutrallse 100 ml sample of water, using mlxed
indicator, it shall not require more than 25 ml of 0.02 normal H;SO, when
tested in accordance with IS 3025 (Part 23).

(iii) Permissible limits for sohds, when tested in accordance with IS:3025,
shall be as given in Table 800 3.
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TABLE 800.3

|i ‘
'Il‘ested as per Permissible limit (ann‘m—n?j-'
Organic | 15:3025 (Part 18) | 200 mgiitre T

Inorganic 15:3025 (Part 18) | 3000 mg/litre
Sulphates (as SO,)| 15:3025 (Part 24) | 400 mg/litre
Chlorides(as cl) - -ti§s:3025 (Part 32) | 2000 mg/litre (for plain conerete)
o '
Suspended matter | 18:3025 (Part 17) | 2000 mg/litre

|5
Average 28-days ]gcompressive strength of at least three 150 mmy
concrete cubes prepared with water proposed to be used shall not be legg

—

than 90 percent of the average of strength of three similar concrete cubeg
prepared with distilled water. The cubes shall be prepared, cured and tested

in accordance with the:.f procedure laid down in IS:516.

The initial setting time of test blocks with the appropriate cement and
the water proposed to be used shall not be less than 30 minutes and shall
not differ by + 30 minutes from the initial setting of control test blocks
prepared with same cément and distilled water. The test blocks shall be
prepared and tested as per 18:4031 (Part 5). : :

Water from'each;s-ource shall be tested before the start of works,
thereafter every three: to four months and after each monsoon till the
completion of the works or as directed by the Engineer. '

802.5.2 Storélge% of water : Water shall be stored in containers

covered at top and cleaned at regular intervals in order to prevent intrusion
by foreign maiter or glj'owth_of organic matter. Water from shallow (depth
less than 1 m), muddyi; or marshy surface shall not be permitted,

so:.f?,. GRADES OF CONCRETE

The concrete shali be in grades designated as per Table 800.4, where

the characteristic Strerlglgth is defined as the strength of concrete bejow -

which not more thanIS per cent of the results are expected 1o fall.

The lowest grades!g of concrete and corresponding cement contents and
water-cement ratios sl!lfall be maintained as given in Table 800.5.

The cement conté:nt‘shall be as low as possible but not less than
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TABLE 800.4

mgnaﬁon Specified characteristic compressive
strength of 150 mm cubes at 28-days in MPa
m* ‘ . 10
M5 - R ' 15
. M20 | 20
M25 ' 25
. ___—_M30 30 '

Note: In designation of concrete M refers to the mix and number to the specified
characteristic compressive strength of 150 mm cubes at 28-days expressed
in MPa. '

* Lean concrete levelling course/foundation concrete for masonry work.

quantities specified above. In no case shall it exceed 450 kg/cum of
concrete. :

Concrete used in any structure shall be apart from its grade designation,
specified either as “Design Mix” or “Nominal Mix". '

Design mix concrete is that concrete for which the design of mix, i.e.,
the determination of the proportions of cement, aggregates and water is
arrived at to have a target mean strength of concrete, is done, while
“Nominal Mix” concrete is -that concrete for which the proportions of
materials are specified.

For all items of concrete “Design Mix” shall be preferred to “Nominal
Mix” because of better quality and it requires less quantity of cement than
the quantity required for nominal mix for a specified grade.

Nominal mix for grades higher than M20 is generally not recommended.
However, as per policy decision taken for culverts and small bridges -
involving small quantity of concrete work, nominal mix of grades M20 and
M25 may be used with adequate supervision and quality conirol measures.
Nevertheless, it will be preferable to use design mix in place of nominal
mix for concrete of M20 and higher grades.
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TABLE 800.5 (A): MINIMUM CEMENT CONTENT AND MAXIMUM

WATER-CEMENT RATIO
Structural Member Minimum cement | Maximum water.
content (kgfcu.m.) cement ratip
Conditions of .Conditiogs—o-f‘—‘
Exposure Exposure - -
_—
. Normal { Severe | Normal [Severe -
(1) Plain Cement Congréte” | 250 310 050 | 045"
members (PCC members)
(b) Reinforced Cement Concrete | 310 400 045 | 040
members (RCC members)

TABLE 800.5 (B): MINIMUM STRENGTH OF CONCRETE

Structural Member Conditions of Exposure -
Normal Severe
(a) Pizin Cement Concrete members ‘ M15 M20
(PCC members) :
{(b) Reinforced Cement Concrete members M20 M25
(RCC members) '
Notes:

(i) The minimum cement content is based on 20 mm aggregate (nominal
maximum size). For 40 mm and larger size aggregates, it may be reduced
suitably but the reduction shall not be more than 10 per cent or 30 kg pet
cu.m whichever is Tower. For 12.5 or 10 mm size aggregates, it shall be
adjusted svitably but the increment shall not be less than 10 per cent or
40 kg per cum whichever is higher. '

(i7) For underwater concreting and hand mixed concrete, the cement shall be

increased by 10 per cent.

. (iii) Severe conditions of exposure shall mean alternate wetting and drying
due to sea spray, coastal environments, direct contact with liquid/solid
aggressive chemicals, corrosive fumes, high rainfall, alternate wetting apd
drying combined with freezing, and buried in soil having corrosive effect.

{(iv) Normal conditions of exposure shall mean other than those mentioned in
(iii) above.

(v) Foundation concrete for masonry abutment, pier, return/wing/toc wall
shall be M10 if 1aid in dry conditions and M15 in wet conditions.
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The mix shall-be designed by weigh batching. For ease of pfoduction

metric batching may also be: permitted after making adjustments

for pulking of aggregates by using appropriate size of boxes of half or full

pag capacity and quantity of water adjusted for the surface water carried
3

‘py the coarse and fine aggregates. T‘he size of the boxes shall be large .

ugh to- eliminate error in proportioning of mix and which can be
;I;gdled manually. The ‘cement shall, however, be mixed by weight or
pumber of full bags (weighing 50 kg).

804. PROPORTIONING OF CONCRETE -

g04.1.. General

Priﬁr to the start of construction, the Contractor shall dgsign the mix
i case of “Design Mix Concrete” or propose nominal mix in case of
«Nominal Mix Concrete”, and submit to the Engineer for approval, the
proportions of the materials, including water reducing admixtures prloposed

10 be used.

No material other than the essential ingredients, i.e., cement, gggregates
and water, shall be used in the manufacture of concrete. The ]-.Engmeer may
however, permit the use of approved water reducing adnguxtures (with |
chloride contents not more than 0.2 per cent when testt'ad m accoré!an‘ce
with 1S:6925), conforming to IS:9103 for imparting special ch_aractenstlcs
to concrete, on satisfactory evidence that its use dOf:s not in any way
adversely affect the properties of concrete particularly its strength, volume
changes, durability and has no-harmful effect on reinforcement.

804.2. Requirements of Consistency

The mix proportion@haﬂ be selcci:téd to ensure the workability of‘ the
fresh concrete to surround and properly grip all reinforccment, required
strength, durability and finish when l?ardened. :

Maximum slump for different tyjjpes of works wher} checked as per
[S:516 shall be as given in Table 800.6 or as specified in the drawings.

804.3. Requirements of Design Mix Concrete

The design mix concrete, if adopted shall conform to the requiremen_ts
regarding target mean strength, trial mixes, control of strength,‘ etf_:. .lald
down in the “Specifications for Road and Bridge Works-2001” of Ministry
of Road Transport & Highways. : ‘ .
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TABLE 800.6
Type . Slump
- - i o~
(i) Reinforced concrete structures with exposed inclined
surface requiring low slump concrete to allow proper
compaction and plain- cement concrete’ members 25 mm
' (ii) RCC structures with| widely spaced reinforcement, €.£...
solid columns, piers,; abutments, footings, etc. ' 40-50 mm
(iii) RCC structures with| fair degree of cor?gcstion of
reinforcement e.g. plersfabutment caps, box culverts,
- members with thickness greater than 300 mm, efc. 30-75 mm
(iv) RCC structures withj highly congested reinforcement, e.g.,
deck slabs, girders, box girders, members with thickness
less than 300 mm, etc. 75-125 mm
804.4. Requirements of Neminal Mix Concrete

- $04.4.1. Ge_neral:f: Nominal mix concrete shall generally be specified
by grades of concrete.’ ' : :

Proportion -of ingredients of concrete shall be by mass. Water shall
either be measured by volume in calibrated tanks or weighed.

Where the weight'j of cement is determined by accepting the maker’s
weight per bag, a reasbnable number of bags shall be weighed separately
to check the net weight. The cement shall be measured by in terms of
number of full bags to avoid error in proportioning.

Volume batching shall be permitted only after the accurate determination
of bulk densities of coarse and fine aggregates proposed to be used in the
works. Allowance for jbulking shall be made in accordance with 18:2386
(Part 3). The mass volume relationship shall be checked frequenﬂy as
necessary, the frequency being determined by the Engineer to ensure that
the required grading 1? ‘maintained.

It is important to Iélcfyz:p" the specified water-cement ratic copstant and
at its. correct value. Nllloisture content in both fine and coarse aggregates
shall therefore, be defermined as per 1S:2386 (Part 3) as frequently as
possible. The frequenc%y shall be as determined by the Engineer according
to the weather conditions. The amount of mixing water shall then be
adjusted to compensate for variations in the moisture content. Suitable
adjustment shall also be made in the weights of aggregates to allow for
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yariation in weight -of aggregates due to variation in théir_ ﬁioisture
oontel'lt. i

In the absence of exact data, the amount of surface water may be
estimated from the values given in Table 800.7 and volumetric proportions
of fine, coarse aggregaies and quantity of water to be mixed shall be
accordingly modified. -

TABLE 800.7 : SURFACE WATER CARRIED BY AGGREGATE

e p -
Aggregate Approximate guantity of surface water
Per cent by mass Litres/cu.m
—
(iy Very wel sand 7.5 120
(i) Moderately wet sand 5.0 80
(itiy Moist sand 25 40
(iv) Moist gravel or crushed rock® 12525 2040

a——

*(Cparser the aggregate, less the water it will carry.

No substitutions in materials or change in the established proportions,
except for adjustment due to moisture content in the ingredients and
pulking shall be permitted without additional tests to prove that the quality

and strength of concrete are satisfactory and approval by the Engineer.

804.4.2. Proportions of materials : Proportions of materials shall be
in accordance with Table 800.8 unless otherwise specified.

The proportions in nominal mix for different grades of concrete, using
ordinary cement Grade 43 shall not be leaner than the values given in
Table 800.9.

805. EQUIPMENT

Unless specified otherwise in the Notice Inviting Tenders/contract
documents/drawings, the equipment for production and compaction of

concrete ‘shall be as follows: .

@ For Production of Concrete:

- Mechapical mixer (minimum one bag capacity) conforming to 15:1791
and 1S:12119 fitted with- water measuring device for culverts/small
brdges with length less than 60 m and individual span less than

251



Concrete for Stt‘uctures

TARBLE 800.8 : PROPORTIONS FOR NOMINAL MIX CONCRETE
Grade of | Total quantity {kg) Proportion of Quantity of
concrete | of dry aggregate by mass | fine aggregate water per 50 kg

] per 50 kg of cement to be | to coarse of cement
taken as the sum of the aggregates {max. litres)
| individual masses of fine (By mass).
and coarse aggregates
M10 . 480 Generally 1:2 34
MI5 130 - subjcct'to‘an -
_ : ’ {upper limit of
, 1:1% and a lower 25
M20 250 limit of 1:2%% N
25
M25 180 22

Notes: (i) The proportions of finc ‘coarse aggregate shall be adjusted from
upper limit o lower progressively as the grading of fine aggregates
becomes finer and the maximum size of coarse aggregates becomes
larger. Graded coarse aggregates shall be used.

(i} The cement content of the mix shall be proportioﬁately increased-in
casc extra water is added from placement and-compaction
consideration to ensure that water-cement ratio as specifiedis not

ereedcd.
TABLE 860.9
Grade of concreté. Nominal Mix
M10 1:3: 6
MI5 _ _ 1: 2%: 5
M20 1: 2: 4
M25 ‘ I: 1%%: 3@

Notes: (i) Mix proportions are by mass.

(i} Since strength of a mix depends on the size and quality of aggregates
actually used, the proportions shall be verified by testing of cubes
before adoption of proportions at sife.

Approved quahty of plasticizer @ 300 m! per 50 kg of cement or as per
manufacturer’s specifications may be added for M25 grade concrete, if required.
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15 m. Mechanical mixer fitted | with small load cell shall be preferred.
However, for controlled conérete mix of M25 for superstructure,
mechanical mixer of minimum 200 litres capacity having integral
weigh batching facility (hydraulic/pnenmatic type), automatic water
- measuring and dispensing device shall be used.

All measuring devices of eqmpment shall be maintained in a clean and
serviceable condition. Its accuracy shall be checked over the range in use;
when set up at each site and thereafter periodically as du'cctcd by the
Engineer.

The accuracy of the measurmg devices shall fall w1thm the following
limits:

Measurement of “Cement
‘ each batch.

"+3 per cent of quantity of water in
each batch.

Measurement of Water

Measurement of Aggregate
in each batch.

+ 5 per cent of quantity of admixture
in each batch.

Measurement of Admixiure

{b) For Compactipn of Concrete:

| (1) Internal ’:':i\ibrators conforming to I18:2505 25 to 70 mm size
{ii) Form vibrators conforming to IS:4656 minimum 500 watts
(iii) Screed vibrators conforming to IS:2506  Full width of .

<carriageway
{upto two lanes)

806. MIXING OF CONCRETE

For all works, concrete shali be rmxed ina mecha.mcal nixer complymg

with 18:1791 and 1S:12119 fitted w1t1"‘1 water measuring device. The mixer

* and other accessories shall be kept q fitst class working condition and so

maintained throughout the constmcmon Mixing shall be continued till
materials are upiformly distributed and a uniform colour and consistency
of the entire mass is obtained. Furthcr\ each individual particle of the coarse
aggregate shall show complete coatmgw of mortar containing its proportionate
amount of cement. If there is segregation after unloading from the mixer,

the conerete shall be remixed. In no c‘asc shall the mixing be done for less

than 2 mihutes after all ingredients have been put mto the mixer.
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Mixer which has been out of use for more than 30 minutes shall be
thoroughly cleaned beforejputting in a new batch. Unless otherwise agreeq
to by the Engineer, the first batch of concrete from the mixer shall contaip
only two thirds of the normal quantity of coarse aggregates. Mixing plant
shall be thoroughly cleaned before changing frorn one type of cement or
a grade of concrete to an:)ther

Hand mixed concrete shall not be used in structural concrete. However,
when hand mixing is, penmtted by the Engineer for small isolated culverts
{upto 2 m span) in’ remote areas or for certain other reasons, 10 per cent

extra cement shall be used and the cost of extra cement shall be borne by '

the Contractor. Graduated/measunng cans shall be used for measuring
water. The mixing shall be done on a smooth watertight platform large
enough to allow efficient tummg over of the ingredients of concrete before
and after adding water. Mixing platform shall be so arranged that no
foreign material shall get mixed with concrete nor does the mixing water
flow out. Cement in required number of bags shall be placed in a uniform
layer on top of the measured quantity of fine aggregates, which shali also
be spread in layer of uniform thickness on the mixing platform. Dry fine
aggregate/sand and cement shall then be mixed thoroughly by turning over
to get a mixture of uniform colour. Measured quantity of water shall then
¢ added gradually and the mass turned over till a mortar of required
consistency is obtained. Measured quantity of coarse aggregates shall then
be placed on the mixing platform and wetted, mortar added and the entire
mass turned and re-turned until all particles of the coarse aggregates are
fully covered with mortar and the mixture obtained is of uniform colour
and required consistency, The quantity of total water added shall not
exceed the maximum va.lue given in Table 800.8.

During hot weather, the agg'regates and water shall be cooled before

mixing while in cold weather the aggregates and water shall be heated

before m.lxmg so that the temperature of the concrete at the time of placing
in position is within perr‘usmble limits (53°C to 40°C). The methods of
cooling or heating of aggregates and water shall be as approved by the
Engmeer Cement shall nct be heated under any circumstances.

807. TRANSPORTING, PLACING AND COMPACTION OF
| CONCRETE

After mixing, concretei shall be transported to the formwork as quickly
as possible. The method}and arrangement of transporting and placing
concrete shall be approved by the Engineer. Concrete shall be so transported
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and placed that no contamination, segregation or loss -of its constituent
matenals or ingress of foreign matter or water takes place and the required

'workablht_y is also maintained.

During hot or cold weather, concrete shall be transported in deep

* containers. Other suitable methods as approved by the Engineer to reduce

the loss of water by evaporation shali also be adopted.

‘Al formwork and reinforcement contained in it shall be cleaned and
made free from standing water, dust, snow or ice immediately before
placing of concrete.

No concrete shall be placed in any part of the structure urml the
approval of the Engineer has been obtained.

If concreting is not started within 48 hours of the approval being
given, the Contractor shall take fresh approval from the Engineer. Concreting
then shall proceed continuously over the area hetween construction joints.
Fresh concrete shall not be placed against concrete which has been in

position- for more than 30 minutes unless a proper construction joint is .

formed.

Concrete when deposited shall have a temperature of not less than 5°C
and not more than 40°C. It shall be compacted before the initial seiting-of
the concrete but not later than 30 minutes of its discharge from the mixer.

Except where otherwise agreed to by the Engineer, concrete shall be
deposited in horizontal layers to a compacted depth of not more than
450 mm when internal vibrators are used and not more than 300 mm in

other cases.

The method of placing of concrete shall be such as to preclude
segregation. Care shall be taken to avoid displacement of reinforcements
or form work.

The concrete shall not be dropped freely into place from a height
exceeding 1.5 m.

Concrete shall be thoroughly compacted by vibrations using internal
(needle) vibrators of suitable size or form vibrators during placmg and
‘worked around the reinforcement, embedded fixture and into comers of the
form work to produce a ‘dense homogeneous void free mass having the
required surface finish.
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Needle vibrators have generally radius of action of about four titneg

it’s diameter. The internal vibrators used for compacting the fresh concrete

shall be inserted vertically to the full depth of layer being placed and

ordinarily shall also penetrate the layer below for a few centimetres. The -

vibrator shall be kept in place until air bubbles stop coming out from the
surface, the coarse aggregate particles get fully embedded; surface becomes
level and a thin film of paste appears along the head of the vibrator. The
internal vibrator shall be withdrawn slowly so that the hole left by it in the
concrete gets closed without entrapping any air. The vibrator has fo be
reinserted in case’ the hole does not get filled up. The vibrators shall he
inserted in. orderly manner and the distance between insertions shall be
about one and-a half times the radius of the area visibly affected by
vibration. The vibration shall be applied continuously during the placing of
each batch of concrete. Vibrations by direct contact of vibrators with
reinforcement during compaction. shall be avoided. Vibrators shall not be
used to move the concrete. Over vibration shall be avoided to minimize the
risk of segregation and forming:a weak surface layer. When external
vibrators-are used, the design of formwork and disposition of vibrator shall
be such as to ensure efficient compaction and to avoid surface defects,
Additional vibrators in serviceable condition shall be kept at site so that
they can be used in the event of breakdowns. -

Mechanical vibrators used shall comply with IS:2505 , 18:2500, 1S:2514
and 15:4656.

808. CONCRETING UNDER WATER

When it is necessary to deposit concrete under water, the concrete
shall not be permitted to fall freely through water. The method, equipment,
materials and proportions of the mix to be used shall be. got approved from
the Engineer before any work is started. o

Concrete shall not be placed in water having a temperature below 5°C.

The temperature of the concrete, when deposited, shall be not less than
16°C and not more than 40°C.

Concrete shall contain 10 per cent more cement than that required for
the same mix placed in the dry. The materials shall be so proportioned as
to produce a concrete having a slump of not less than 100 mm, and not

more than 180 mm. when tested as per IS:516.

Coffer-dams or forms shafl be sufficiently tight o ensure still water
conditions if practicable, and in any case to reduce the flow of water to less
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than 3 .m ‘per minute througli the space into which concrete is 1o be

E deposited. Coffer-dams or forms in still water shall be sufficiently tight to

revent loss of mortar through &e joints in the walls. Pumping if required,
Ehall pot be done while concrete is being placed, or|untit 24 hours
thereafter. ) 1

" Concrete shall be deposited continuously until it has been brought
to the required height. While depositing, the top surfage shall always
be kept as nearly level as possible. Drop bucket method'(.:nr any other
method approved by the Engineer may be used for depositing concrete
under water. :

Drop bottom bucket method: The top of the bucket shail be c_Iosed.
The bottom doors shall move freely downward and outward when tnppe_d.
The bucket shall be filled completely and lowered slowly o av?ld
packwash. It shall not be dumped until it rests on the surface upon which
the concrete is to be deposited and when discharged shail be withdrawn
slowly until well above the concrete.

To minimize the formation of laitance, greaf care shall be exercised

' than heat transmitted to it from other ingredients of the coj

1ot to disturb. the concrete as far as possibie while it is

heing deposiied.

809. WORKING IN EXTREME WEATHER

Where concrete is to be deposited at or near freezi
precautions shall be taken to ensure that at the time of

hg temperatures,
placing, it has a

temperature of not less than 5°C and that the temperature after the concrete

has been placed and compacted is maintained above
thoroughly hardened. When necessary, the concrete ing
heated before mixing but the cement shall not be heated

4°C unti]l it has
redients shall be
artificially other
ncrete. Generally

heating of the mixing water alone may be sufficient for this purpose. The
temperature of water shall not however be more than 65PC. The concrete
shail be carefully protected after placing. '

Salt or other chemicals \; shall not be used to prevent water from
freezing. No frozen material o;;r materials containing ice shall be used. All
concrete damaged by frost #’hall pe removed. It is recommended that

concrete exposed to freezing jweather shall have entrained air and water

. cement tatio shall not be more than 0.60.

i
L. .
When —depositing-concret%: in very hot weather, precautions shail be

taken so that the temperature of wet concrete does not exceed 40°C while
| ‘ :
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placing. This shall be achicyed by stacking aggregates under the shade and

keeping them moist; using jcold water, reducing the time between mixing
and placing to the minimum, cooling form work by sprinkiing water,
starting curing before conc'i:éte dries out and resiricting concreting, .as far
as possible, to early mommgs and late evenings. When ice is used to cool
mixing water, it will be con51dered a part of the water for the purpose of
working out the water-cerrTent ratio in the mix.

81(} PITOTECTION & CURING

‘Concreting operanons shall not be started until adequate arrangements
for_proper curing of concrete have been made by the Contractor.

" Curing is the process for preventing the loss of moisturc from the

concrete. The prevention of moisture loss from the concrete is particularly

important if the water—cement ratio is low.

Curing and protection | shall start m]medlately after the compaction of
the concrete to protect it from:

{a) Premature drying oﬁt due to Sun heat and wind.

(b) High intemal thermal gradients.

(c) Leaching out by rain and flowing water.

(ﬂ) Rapid cooling dun'ng the first few days after placing.
(¢) Low temperature or: frost.

(fy Vibrations and impact which may disrupt the concrete and interfere w1th

its bond to the remforcement
I

810.1. Water Cuntlg

Water for curing shall lronform to.Clause 802.5. Sea water shall not be

used, After one or two hou:rs of concreting, the concrete shall be protected
from quick drying by covering with moist gunny bags, canvas, Hessian or
simpilar material as approved by the Engineer. After 24 hours, all exposed
stirfaces of concrete shall be kept continuously in a damp or wet condition
by ponding or by covenﬁg with a layer of sacks, canvas, Hessian, or
similar materials and shall, be kept constantly wet for a period of not less

than fourteen days from the dal;e of placing of concrete.

810.2. - Curing Compounds

Curing compounds shall only be penmtted in special circumstances
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. and with spec:lﬁc approval of the Engmeer Cunng compounds shall not be

gsed on any surface which requires further finishing to be applied. All

‘ cgnstruCtIOH joints shail be moist; cured and no curing compound shall be

pemitted in locations where concrete surfaces are required to be bonded

‘ together.

Curing compounds shall be continnously agitated during use. All
concrete cured by this method shall receive two applications of the curing
compound. The first coat shall be applied immediately after acceptance of
concrete finish. If the surface is dry, the concrete shall be saturated with
water and curing compound applied as soon as the surface film of water

disappears. The second application shall be made after the first application

has set. Placement in more than two coats may be required to prevent
streaking. '

~ Masonry work over the foundation concrete sha]l not be started earlier
than 48 hours of its laying but the curing of concrete shall be continued for
minimum period of 14-days. '

811. FINISHING

Immediately on removal of forms, the concrete shall be examined by
the Engineer before any defects are made good.

" All exposed bars or bolts passing through the reinforced cement
conerete member and used for shuttering or any other purpose shall be cut:
inside the reinforced cement concrete member to a depth of at least 50 mm
pelow the surface of the concrete and the resulting holes be closed by

- cement mortar. All fins caused by form joints, all cavities produced by the

removal of form ties and all other holes and depressions, honeycomb spots,

‘broken edges or corners, and other defects, shall be thoroughly cleaned,

saturated with water, and carefully pointed and rendered true with mortar
of cement and fine aggregate mixed in the proportions used in the grade
of concrete that is being finished and of as dry a consistency as is possible
10 use. Considerable pressure shall be applied in filling and pointing to
ensure thorough filling in of all voids. Surfaces which have been pointed
shall be kept moist for a period of twenty four hours.

* All construction and expansion joints in the completed work shall
be left carefully tooled and free from any mortar and cencrete. Expansion
joint filler shall be left exposed for its full length with clean and trae
edges, '
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- Engineer.

E

The portion of concrete, which is porous or honey combed or i

_ placing has been interrapted without providing proper construction joint ¢

construction tolerances have not been met or reinforcement has beeg
displaced to an extent detrimental to structural safety Shallrbe rejected,
removed and replaced as per the directions of the Engineer. -

Surface defects of minor nature shall be rectified as directed by the

812. CONSTRUCTION J OINTS

Construction j.oints shall be avoided as far as possible and in no case

the Iocations of such joints shall be changed or increased from those shown

on the drawings. The joints, if provided shall be in a direction perpendicular

. to the axis of the member.

Concreting shall be carried out continuously upto the construction
joints, the location and details of which shall be as shown on the drawings
or as determined by the Engineer.

For a vertical construction joints, a stoopinig board shall be fixed
previously at the pre-determined position and shall be properly stayed for
sufficient lateral rigidity to prevent :its displacement or bulging when
concrete is compacted against it. Concreting shall be continued right up o
the board. The board shall not be removed before the expiry of 24 hours
after the concreting.

Before resuming work at any construction joint when concrete has
not vet fully hardened, all laitance shall be removed by scrubbing the wet
surface with stiff wire or bristle brushes, care being taken to avoid
dislodgement of any particle of coarse aggregate. The surface shall then
be thoroughly wetted, all free water removed, and then coated with neat
cement grout. The first layer of concrete to:be placed on this surface shall
not exceed 150 mm in thickness, and shall be well rammed against old
work, particular attention being paid to corners and close spots.

When work has to be resumed on a surface which has hardened, it
shall be thoroughly hacked without dislodgement of coarse aggregates,
cleaned to remove loose material, debris and accumulated dust /rubbish

etc, wetted and covered with a layer of neat cement grout. The neat -

cement grout shail be followed by a 10 mm thick layer of cement mottar
mixed in the same proportion as that of cement and sand in concrete and
concreting resumed immediately thereafter. The first batch of concrete
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ghall be ramﬁwc_l aga'n}s_t the-old wdjrk to avoid formation of any pockets,
paIﬁCular at’;enﬂou being paid to c?rne;s and close spots.
813. USE OF PLUMS IN ORDINARY CONCRETE
Stone plums shall not be used Eu_nless speciﬁed on the drawings.
Plums shéll not be used in reinforced concréte or concrete laid under.
waier. ‘

The quantity of plums shall not exceed 15 per. cent by volume of the
‘concrﬂte. -

i round plums are stacked, volume of plums shall be assumed as 60
per cent of total volume and 40 per cent as voids. This criteria shall be
sed to measure volume of plums.

The size of plums shail be from 160 to 300 mm. The maximum

" dimension of the stones or plums shall not exceed 1/3" the least dimension

of the member.

- All plums shall be hard, durable, clean and free from soft materials or
loose pieces or deleterious substance in themn and shall pot have sharp
COIMers.

First layer of concrete of the specified mix shall be laid to a thickness
of the maximum size of plums proposed to be used. The plums shall then
be evenly distributed laid while the top portion of this concrete is still
green but sufficiently stiff 10 prevent complete submergence of the plums
under their own weight. These plums shall be about half embedded in the
concrete and the remaining part exposed so as to from a key with the next
layer of concrete. i

While placing the plums, ca;rej} shall be taken to see that the clear
distance between any two plums *;‘15 not less than either the width or

thickness of either of the plums. 'I‘;‘he distance from plums to the outer
surface shall not be less than width of the plum subject to minimum of

150mm. 5 .

If plums of stratified stone arc sed, they shall be laid on their natural
bed. Stones with concave faces shall be laid with the concave upwards.

The thickness of the next and s‘uccessive"‘-layer of concrete shall be at
least twice that of the largest plums. '
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814, TOLERANCES

Tolerances for dimensions/shape of various components shall be as.
specified in these Spec fications or shown on the drawings or as directeg
by the Engineer. .

815. TESTS AND STANDARDS OF ACCEPTANCE |
815.1.  General

Concrete work shq]l conform to the surface finish and tolerance for
different components ot the structure as specified in these Specifications or’
as shown on drawings or as directed by the Engineer.

Random sampling jand lot by lot acceptance inspection shall be made
for the 28-days cube strength of concrete.

Concrete under acéeptance shall be notionally divided into lots for the
purpose of sampling, before the start of work. The delimitation of lots shall
be determined by the following:

(i) No individual l:ot shall be more than 30 cum in volume;

(ii) Atleast one cuﬁe forming an item of the ‘samplé representing the lot shall

be taken from concrete of the same grade and mix proportions cast on
any day; even if quantity is less than 1 cum.

(i) Different grades of mixing of concrete shall be divided into separate lots;

(iv) Concrete of 0&15 lot shall be used in the same identifiable member of the
- cross drainage iwork. '

815.2, Samplilgg and Testing

(i) Concrete for making threc test cubes shall be taken from a batch of
' concrete at point of discharge from the mixer in accordance with the

procedures lalcli down in I8:1199.

forming the lof under acceptance inspection has equal chance of being

. i -
(it). A random sampling procedure i ensure that each of the concrete batches

chosen for taking cube shall be adopted. The sampling shall be spread

over the cntir_e:j period of concreting covering all mixing units.

: i :
(i} 150 mm cube;,:s shall be made, cured and tested at 28-days age for
" compressive strength conformiag to IS:516. The 28-days test strength
result for each cube shall form an item of the. sample representing a

lot. :
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815.3. Test Spechnens and Sample Strength

Three test specimens shall be made from each sample for testing at
98-days. Additional set of specimens shall be made to determine the
sirength of concrete at 7-days or for removal of formwork or any other
PUIPOSE. if directed by the Engineer. :

The test strength of the sample shall be the average of the strength of
three cubes. The individual variation in test strength shall not exceed = 15
per cent of the average test strength.

8i5.4. _Frequency

o [
The minimum frequency of sampling of concrete of each grade shall

pe as given in Table 800.10.

TABLE $60.10
——(iuanﬁty of concrete in work No.. of Samples
(in cxm) !
T 1-5 - 1
6-15 - 2
1630 3
31-50 4

At least one sample shall be taken for each shift of wofk.

§15.5. . Acceptance Creter{a

All materials shall comply with the requirements of quality and fitness
for the works as specified in Clause 802. ‘

Acceptance decision shall be taken lot by lot and samples of different
lots shall not be clubbed for the purpose of acceptance. Test strength result
of each cube shall form an item of the sample representing a lot.

The concrete shall be deemed to comply with strength requirements
when both the following conditions are satisfied: '

(i) The mean strength of any group of four consecutive samples shall exceed
the specified characteristic comqpressive strength by 3 MPa.

(ii) The strength of any samplc shall not be less than the specified compressive
strength minus 3 MPa.
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The quantity of concrete represented by the test results shall incluge '

the batches from which first and last samples were taken, together with g
intervening batches.

_ Total water soluble suiphafé -{SQS) content of concrete shall not exceeq
4 per cent by mass of cement used in the mix. '

Total chloride content in concrete expressed as chloride-ion shall g
exceed 0.30 per cént by mass of cement used under moderate conditiong
of exposure and 0.20 per cent under severe conditions of exposure.

If the concrete is not able to meet any of the standards of acceptance
as specified, the effect of such deficiency on the structure shall be
investigated by the Contractor as directed by the Engineer. The investigations
shall be carried out at Contractor’s cost. If the results of the investigations’
adequately prove that the structure meets the required criteria for safety
daring service, the Engineer may accept the concrete as-sub-standard work
provided the actual average strength of sample is not less than 85 per cent
of the specified strength of the concrete. In case any additional work is
required to be done for such acceptance and to bring the structure to the
required level for safety during service, the same shall be carried out by
the Contractor at his cost. In case the concrete is not found to be acceptable
after investigations, the Contractor shall remove the rejected concrefe and
replace the same with new concrete. :

816. MEASUREMENTS FOR PAYMENT

The cement concrete shall be measured in cubic metres. In reinforced
concrete the volume occupied by reinforcement shall not be deducted. The
slab shall be measured as running continuously and the beam as the portion
below the slab. ' '

" 817. RATE

The contract unit rate for concrete shall include the ‘cost of all
materials, labour, tools and plant and equipment required for mixing,

transporting, placing in position, vibrating and compacting, finishing and §

curing as per this Section or as directed by the Engineer, including all other
incidental expenses, sampling, testing, quality assurance, supervision for”
producing concrete of specified strength to complete the structure or its
components as shown on the drawings and these Specifications. The

contract unit rate shall also include the cost of making, providing, fixing

264

seCﬁOH 8 00 .

Concrete for Structures

4 removing of all form work r@qujréd for completion. of édiiéretc work as
pex Section 900 of these Specifications. )
The Contractor shall pay a discount over the contract unit rate as
determined by the Engineer in case concrete is acceptable as substandard
work. ‘

For deficiency in compressive strength of concrete when accepted by

" the Engineer, the reduction in rate shafl be applied as under:

(Specified Strength-Observed Strength) x 100

Per cent reduction = . Specified Strength

Section 800




Formwork and Surface Finish '
for Structures .

A | - 900

Formwork and
| L o ~ Surface Finish for
| S | - Structures




L T

Formwork and Surface Finish'for Structures ~ . Section 500

?01. SCOPE
!
Formwork shall include all temporary or permanent forms required for

forming the concrete of the shépe, dimensions and surface finish as shown
on the drawing or as directed by the Engineer, together with all props,
staging; centering, scaffolding and temporary construction required for
sheir support. The design, erection and removal of formwork shall conform
to TRC:87 “Guidelines for Design and Erection of Falsework for Road
Bridges” and these Specifications.

902. MATERIALS

 9p2.1. All materials shall comply with the requirements of Clause
3.2 of IRC:87. Materials and components used for formwork shall be
examined for damage or excessive deterioration before usefre-use and shall
be used only if found suitable after necessary repairs. In case of timber
formwork, the inspection shall not only cover physical damages but also.
signs of attacks by decay, rot or insect attack or the development of spilts.

902.2. Forms shall be constructed with metal or timber. The metal
used for forms shall be of such thickness that the forms remain true to
shape. All bolts should be_i:ountersunlc The use of approved internal steel
ties or steel or plastic spacers shall be permitted. Structural steel tubes used
as support for forms shall have a minimum wall thickness of 4 mm. Other

. materials conforming to the requirements of IRC:87 are also permitted to
be used with prior approval of the Engineer.

903. DESIGN OF FORMWORK

903.1. The Contractor shall furnish the design and drawing of
complete formwork (ic., the forms as well as their supports) for approval
of the Engineer before any erection is taken up. If proprietary system of
formwork is used the Com:m?‘ctor' shall furnish detailed information as per

Appendix-1 of Clause 4.9 of IRC:87 to the Engineer for approval.

Notwithstanding any approval or feview of drawing and design of
formwork by the Engineer, the Contractor shail be entirely responsible for
the adequacy and safety for formwork. '

903.2. The design of the formwork shall conform to provisions of
IRC:87. It shall ensure that the forms can be conveniently removed without
disturbing the concrete. The design shall facilitate proper and safe access
to all parts of formwork for] inspection.
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903.3. Form panels ;ifor abutments, piers and return walls shall not be
less than 1 mt in height and adjusted at the top level only.-

903.4. If steel built ‘l p-columns are used as supports and are placeg
on concrete bed, the columns will be fixed to concrete bedding by suitably

designed steel plates whﬁ_ch shall be bolted to concrete block. These

columms shall be extendetlii by bolting flats or angles and not by welding

steel bars out side. - |

Timber planks may be used to make up height difference upto 50 mm
by using only single planﬂ For difference in height more than 50 mm and
upto 200 mm, timber block upto 200 mm thick may be used. Height
difference more than 200 mm shall not be permitted. Diagonal/cross
bracings shall be with thell same size of angles used for columns.

90_4. COI%STRUCTION OPERATIONS

904.1. Forms for co!;ncrete shall be made of metal or timber suitably
aligned and be of substa:jntial and rigid construction, true to shape and
dimensions shown on the drawings. Where metal forms are used, all bolts
and rivets shall be countersunk and well ground to provide 2 smooth, plain
surface, Where timber is used it shall be well seasoned, free from loose
knots, projecting nails, sp{its or other defects. that may spuil the surface of
concrete. For exposed concrete faces, timber for shuttering shall be
wrought on all faces in antact with concrete.

904.2. Forms shall ‘be mortar-tight ‘and shall be made sufficiently
rigid by the use of tiesjand bracings to prevent any displacement or
sagging between'supports:, They shall be strong enough to withstand all
pressure, ramming and w';,;bration, without deflection from the prescribed
lines occurring during and after placing the concrete. Screw jacks or hard-
wood wedges where required shall be provided to make up any settlement
in the formwork either Et?fore or during the placing of concrete.

g : ‘
904.3. Suitable camber shall be provided in horizontal members of
structure 1o counteract the effects of any deflection s0 that the deflection
of members in formwork i§ limited by the tolerances specified in permanent

" works. The formwork shall be so fixed as to provide for such camber. The

camber shall generally be% equal to 1/500 of span. :

904.4. Forms shall be so constructed as to be removable in sectidns
in the desired sequence,! without damaging the surface of concrete or
disturbing other sections.:
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905. FORMED SURFACES AND FINISH
The formwork shall be lined with a proven material, following

manufacturer’s recommendations and approved by the Engineer so as to
piovide 2 smooth finish of uniform texture and appearance. This material

. ghall leave no stain on the concrete and so joined and fixed to its backing

a5 mot to impart any blemishes. It shall be of the same type for the
construction of any particular component of structure. The contractor shall
make good any imperfections in the resulting finish by approved material
or rubbing with carborendum stone/grinder. No cement grouting or cement
mortar plastering of the exposed concrete surfaces shall be permissible.
Internal ties and embedded metal parts will be allowed only with prior
specific approval of the Engineer.

906. PREPARATION OF FORMWORK BEFORE CONCRETING

~ 906.1. The inside surfaces of forms shall, except in the case of
permanent form work, be coated with a release agent supplied by approved
manufacturer or of an approved material by the former to prevent adhesion
of concrete to the formwork. Release agents shall be applied strictly in
accordance with the manufacturer’s instructions and shall not be altowed. -
to come into contact with any reinforcement. Different release agents shall
not be used in formwork for concrete which will be visible in the finished
works. The stains caused by lubricants shall be removed by grinding with
carborendum stone. (Burnt mobile oil shall ot he used as a lubricant).

 906.2. The formwork shall be constructed with designed precamber
to the soffit to allow for deflection of the formwork to ensure that levels
of soffit of permanent structure shall conform to those shown in the
drawing. The calculated deflection of unsupported areas of form faces
shall not exceed 3 mm or 0.003 of the span whichever is least.

906.3. Formwork shall be tight enough to prevent escape of cement
slurry during compaction with vibratoss. Laminated tar paper or similar
sealants shall be used as per manufacturer’s recommendations.

906.4. All forms shall be thoroughly cleaned immediately befare
concreting.

906.5. Contractor shall give the Engineer due notice before placing
any concrete in the forms to permit him to inspect and approve the
formwork and coat of release agent. However, such inspectionr shall not
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relieve the ‘contractor of his resijonsiﬁi]ity for safety of formwork

» mEH,
machinery, materials and finish or tolerances of concrete.

906.6. Where field operations are controlled by strength tests of
concrete, the removal of the load-supporting or soffit forms may Collimence
when concrete has attained strength equal to at least twice the stress o
which the concrete will be subjected at the time of striking props including
the effect of any further addition of loads. When field operations are not

‘controlled by strength tests of concrete, the vertical forms of beams,
columns and walls may be removed after 2-days. The props of beams may
be removed after 21-days. ) : :

907. WORKMANSHIP

907.1. The formwork shall be robust and strong and the joints shal]
be leak-proof, .

907.2. Balli of diameter less than 100 mm for height not more than

4 m without any joint in ballies may also be used as staging. Staging must -

have cross bracings and diagonal bracings in both directions. Bracing -
should be of minimum 75 mm dia ballies. Staging shall be provided with
designed base plate resting on firm strata. ‘

© 907.3. The number of joints in the formwork shall be kept to a.
minimum by using large size panels. The design shall provide for proper
“soldiers” to facilitate alignment. All joints shall be leak proof and must
be properly sealed by using PVC JOINT sealing tapes, foam rubber or
PVC T-section to prevent leakage from green concrete. ‘

907.4. Clamps of adequate strength shall be used to hold the forms
together. Where use of nails is unavoidable minimum number of double

headed nails shall be used and these shall be feft projecting so that they can
be withdrawn easily. .

907.5." Chamfers or fillets of minimum size of 25 mm x 25 mm shall
be provided at all angles of the formwork to avoid sharp corners. The
chamfers, beveled edges and mouldings shall be made in the formwork

itself. Opening for fixtures and other fittings shail be provided in the~: - :}." .-

shuttering as shown in drawings or as directed by the Engineer,

907.6. Shuttering for walls, sloping members and thin sections of
considerable height shall be provided with temporary openings to permit
inspection and cleaning out hefore placing of concrete.
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9077 The formwork shall be so made as to produce a finished

" ncrete true to shape, line and levels and dimensions as sl_lown on the

Ef-nwings subject to the tolerances specified in respective sections of these
a »

gpecifications.

907.8. Where metal forms are used, ail bolts ax_ld rivets shall be.
~onniersunk and well ground to provide a smooth, plain surface. .thare
;Umber is vsed it shall be well seasoned, free from loose knots, projecting
nails, sphits or other defects that may mar the surface of concrete.

037.9. Forros shail be made sufﬁciently‘rigid by the use of ties and
bracings to prevent any displacement or sagging betwee‘n supporti Tl}ey
shall be strong enough to withstand all pressure, ramming and (;u ra:iugr;
Juring and after placing the concrete. Screw jacks or hard woo we gﬂ?e.
where required shall be provided to ma}ka up any . settlement in
formwork either before or during the placing of concrete.

907.10. The formwork and plates in contact w.ith concrete sh'all.be :
coated with .an approved release agent that will effectively lprew:-nt st;ckmg
and will not stain the concrete surface. Lubricating machine oils shall be

prohibited for use as coating.

907.11. No centring and shuttering shall be kept on soft or filled up
earth. | .
908. REMOVAL OF FORMWORK

908.1. The sche_mé for removal of f,ormworAk (ie., de—shutte]:ing and
decentering) shall be planned in advance and furnished to the Engineer fo;
scrutiny and approval. No formwprk or any part thereof shall be remove
without prior approval of the ,Engineer.

908.2. While fixing the time for remo&.fa_ll' of formwork, due
consideration shall be given to the local COI]lelQIlS, character gf thf;
structure, the weather and other conditioqs that mﬂl}ence the sctupgb(ly
concrete and of the materials used in the mix. The period shall be suitably

i ° f other
increased in case of temperafuzes lower than 23°C and for any

. conditions tending to delay the seiting of concrete.

] 1 d as not to cause any
908.3. The formwork shall be so remove : :
damage to concrete, Centering shall be gradually and uniformly lovsfercd in
such a manner as to permit the concrete to take stresses- due. to its own
weight uniformly and gradually,to avoid any shock or vibration.
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908.4. Where not pec1ﬁcally approved, the time of removal of
formwork (when ordinary Portland Cement is used without any admixtureg
at an ambient temperatures exceeding 10°C) shall be as under:

. (a) Walls, piers, abutments, columns and
vertical faces of st:ructural members

12 to 48 hours as shall be’
decided by the Engineer,

{b) Soffits of slabs (Lv:th props Ieft under) : 3 days
(;:) Props (left wrider sl[abs) ;14 daYs
(d) Soffit of girders Wlth props left under) : 7 days
(e) Props (left under glfrders) 121 days

Ii

908.5. Where there.are re-entrant angles in the concrete sections, the
formwork should be rempved at these sections as soon as possible after the
concrete has set, in order fo avoid cracking due to shrinkage of concrete,

908.6.

cement mortar (1:3). No permanently embedded
metal part shafl have 1 ss than 25 mm cover to the ﬁmshed concrete
surface.

909." i-USE OF FORMWORK

Where'intemal metal ties are permitted, they or their removable
-parts shall be exiracted mthout causing any damage to the concrete and
- remaining holes filled wi

909.1. When formw
be examined for damage

rk is dismantled, its individual componenits shall
eiand damaged pieces shall be removed for

rectification. Such exmmnauon shall always be carried out before being

used again. Before fe-use
soil, concrete or other un
after cleaning.

Before re-use of form:

{i) The contact surfac

before applying a
(i) The form surfaces

The vertical surfad

all components shall be cleaned of deposits of
w!anted materials. Threaded parts shall be oiled

s|i the following actions shall be taken :
eS| of the forms shall be cleaned carefully and dried
reIease dgert.

shall be evenly and thinly coated with release agent.
& shall be treated before horizontal surface and any

excess release agent properly wiped out,

(iii) The release agent

hardened concrete.

909.2. All bent steel I%rops shall be straightened before re-use. The

maximum deviation from gtraightness is 1/600 of the length. The maximum
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nissible axial loads in used props shall be reduced by minimum 10 per
cent after each reuse depending upon their condition. The condition of the |
“tisiiber components plywood and steel shuttering plates shall be examined
tlosely for distortion and defects before re-use.

910. PRECAUTIONS

{i) The forms may be removed at the' carliest opportunity sub_]ect to the
minimom time for removal of forms at props retained in position.
(ii) Where necessary, formwork shall be so arranged that thé soffit form,
: properly supported on props only can be retained in position for such
period as may be required by maturing conditions. :
(iii) Any cut-outs or openings provided in any sp'uctuml mermber to facilitate
erection of formwork shall be closed with the same grade of concrete as
the- adjommg structure immediately after remova] of formwork ensuring
watertight joiits, Steel bars fixed in concrete to erect forms should be cut
after removal of forms and end finished with mortar or non-corrosive
paint.
(iv) Provision shall be made for safe access on to and about the formwork at
the levels as required.
(v) Close watch shall be maintained to check for settlement of formwork
~ during concreting. Any seitlement of formwork during concerting shall
be promptly rectified. )
. (vi) Water used for curing should not be allowed to stagnate near the base
plate supporting the staging and should be properly drained. :

~ 911. TOLERANCES

Formwork shall be designed and constructed to the shapes, lines and
dimensions shown on the drawings with the tolerances given below :. .

+ 12 mm

(a) Deviations from the specified dimensions of cross
’ - 6 mm

section of columns, beams ‘
(b) Deviations from dimensions of footings/open foundations

(i) Dimensions in-plan -

(ii) Eccentricity in plan 0.02 times the width of the
footings in the direction of deviation but not
more than 50 mm -

(iii) Thickness )
# 0.05 times the specified thickness

Note : Tolerance apply to concrete dimensions only, and not to pos:tlonmg

of vertical steel or dowels.
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912. MEASUREMENTS FOR PAYMENT

912.1. Where it is specifically stipulated in the contract that the
formwork shall be paid for separately, the measurement for formwork shal]
be taken in square metres of the area of concrete surface, which is in
contact with formmwork. :

912.2. 'Where it is not specifically stated in the contract or description

- of the item of work th,at, formwork shall be paid for separately, the rate of

the Reinforced Cement Concrete items shall be deemed to include the cost
of all formwork. :

913. RATE

The unit rate of the plain concrete or reinforced concrete as defined in
respective sections including box-sections shall be deemed to cover the
costs of all formwork, including cost of all-materials, labour, tools and
plant required for design, construction and removal of formwork and

~ supervision -as-described in this section including properly supporting the
- members until the concrete is cured, set and hardened as required. -

Where the contract unit rate for formwork is specifically provided as

a Separate item, it shall include the cost of all materials, labour, tools and

plant required for design construction and removal of formwork and
supervision as described in this Section including properly supporting the

- membeérs until the concrete is cured, set and hardened as required.
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S_,ection 1000

1001. SCOPE

This work shall consist of furnishing and placing uncoated mild steel
ot high strength deformed reinforcement bars of the shape and dimensions
shown on the drawings and conforming to this Section or as approved by

the Engineer. . '
1002. MATERIALS
1002.1. General '

Reinforcements may be. either mild steel orrhigh‘ strengﬂi-defqrmed

' bars as specified on the drawings.

For plain and reinforced cement concrete (PCC and RCC), works,
reinforcement steel shall consist of any of the following grades of reinforcing
pars as specified on the drawings:

Grade Bar Type conforming to Characteristic | Elastic Modulus -

Designation | governing BIS .| Strength f, MPa GPa
: Specifications o ’
Fe 240* 18:432 Part-1 Mild Steel 240 . 200
Fe 415 IS:1786 High Yield Strength| 415 © 200
: Deformed Bars (HYSD) or o
Thermo-mechanically
treated (TMT) bars

_*  Mild steel shall not be permitted in any structural member except as mesh reinforcement

and dowels in Cement Concrete Pavements.

Other grades of bars conforming to 1S:432, IS:1786 and re-rolled steel
shall not be permitted. All reinforcing steel must be procured from original
manufacturers or their authorised agent for use in works.

Reinforcing steel of same type and grade shall be used as main
_reinforcement in a structaral' member. However, simultaneous use of two

different types of same grade of steel for main and secondary reinforcement
respectively may be permitted.

Al reinforcement shall be free from loose mill scales, loose rust and
coats of paints, oil, mud-or any other substances which may destroy or
reduce bond, ' ’ '

Only new steel shall be delivered to the site. The pitch of ribs shall
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neither be less than 8 times bar diameter nor more than 12 ﬁmes di

of the bar. Ameter

Every bundle of bars shall be inspected before assembling on the {er

and defective, brittle or burnt bar shall be discarded. Ends of bars havip,

excessive deformation shall be rejected. Cracked ends of bars shall be |

discarded.
1002.2. Storage

- Reinforcement bars, when delivered on the works, shall be storeq
on blocks, racks or platforms, or other supports about 300 mm w 450
mm above the surface of the ground in a clean and dry condition ang
shall be suitably marked to facilitate inspection and identification. The

reinforcement ‘shali be protected from any mechanical injury ang
deterioration by exposure, : ‘ L

1003. PROTECTION OF REINFORCEMENT

Reinforcing steel shall be protected from rusting- or chloride
contamination. Reinfprce.mcnts shall be free from rust, mortar, loose mill
sc?le, grease, oil or paints. This may be ensured either by _ﬁ'S“mg
requrcement fresh from the factory or thoroughly cleaning all reinforcement
to remove rust using suitable method, before use. S

Portions of reinforcing steel and dowels projecting from concrete shall
be pm_tectc’d within one week after initial placing of concrete, with a brush
coa%t of neat cement mixed with water to the consisténcy of a thick paint,
This coating shall be rémoved by lightly tapping with a hammer .or-vther
tool not mere than one week before placing of the adjacent pjduf of
concrete, a

_-01? completion of works, the steel bars used to support formwork and
projecting out shall be cut inside the reinforced cement member, to a depth

of at least 50 mm below the surface and resulting hole shall be closed by -

cement mortar,

1004. BENDING OF REINFORCEMENT |

Bar bending schedule if not shown on the drawin gs, shall be preﬁaredl
approved by the Engineer before commencement of work.

‘ Reinforcing steel shall conform to the dimensions and shapes giveﬁ:in
the approved Bar Bending Schedules.
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. Section 1q}00

“' Reinforcement: shall be and fixed in accordance with procedure
pecilied in 15:2502. \

Bars shall be bent cold to the specified shape and dimensions as
directed by the Bngineer using a proper bar bender, operated by hand or
power 0 obtain the correct radii of bends and shape.

Bars shall not be bent ‘or'suj'aightened in a manner that will damage the
parent material. ' ' -

Bars bent during transportation or handling shall be straightened
pefore being used on the works and shall not be heated to facilitate
straightening. However, high strength deformed bars bent with -diameter
jess than 6 times the diameters of the bar shall not_be re-bent” or
straightened and used in the works. o

1005, PLACING OF REINFORCEMENT

The reinforcement as per bar bending schedule shown on the dfawings

 or as prepared/zpproved by ilie Engineer shall be fabricated as directed by

the Engineer. The reinforcement shall be placed strictly in accordance with
the drawings and shall be assembled in position only when concreting
schedule for the member has been finalised and the member is otherwise
ready for placing of concrete. Prolonged gap between assembling of
reinforcement and casting of concrete which may: result in rust formation
on the surface shall not be permitted. b

Reinforcement bars shall be placed accurately in position as shown on
the drawings. The bars, crossing one another shall be tied together at every
intersection with minimum one mm diameter annealed binding . wire,
conforming to IS:280to make the skeleton of the reinforcement rigid such
that the reinforcement does mpot get displaced during,-the placing of
concrete, or vibration. ! '

Tack welding off Cross b'afs for assembly of reinforcement shail not be
permitted. ' '

Bars shall be képt in pc)s%tion u/sually by the following methods: ~ -

(a) In case of beam and s‘lab constraction, industriaily produced polymer
: cover blocks {wherever adapmble) or concrete cover blocks of thickness
equal to the specified cover shall be placed between the bars and form
work. The polynier cover blocks shall be permitted subject to satisfactory
evidence that the polyﬂ‘lcr composition is not harmful o concrete and
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reinforcement. In case of concrete cover blocks the strength shall be -

|
same as that of the (':oncretc of the member.

{b) In case of projected "steel from substructure or foundation, Ihe verticg]
reinforcement shall be kept in position by means of timber templates wih,
slots cut in them aocu'rately, or with cover blocks tied to the reinforcemen;,
Timber templates shall be removed after the concrctmg has progresseq
upto a level just below their location.

(c) Layers of rcmforcemclmt shall be separated by spacer bars at a maximum
spacing of 1 m. The minimum diameter of spacer bars shall be equal tg
next higher size of 1|na1n reinforcement. Horizontal reinforcement shall
not be allowed to sag between supports.

(d) Necessary stays, bl(!)CkS roetal chairs, spacers, or other subsidiary
reinforcement at a maxmmm spacing of 1 m shall be provided to
maintain the specified nominal cover to the steel reinforcement and to-fix

. all reinforcement firmly in its correct position.

(&) AR devices used for positioning of reinforcement shall be ‘of non.
corrodible material. Wse of pebbles, broken stone, metal pipe, brick or
wooden blocks, etc. als devices for positioning reinforcement shali not be
pemutted L :

Rough handling, shock| loading prior to embedment droppmg of
reinforcement from a height shall be avoided.

Reinforcing bars which are to be bent aside at construction joints and
afterwards bent back into ongmal positions, the radius of the bend at any
time shall not be less than six times bar diameters in case of-high sirength
deformed steel bars upto 12 mm and four times bar diameter in case of
mild steel bars upto 16 rm'n diameter. Care shall also be taken. when
bending back the bars, to ensure that the concrete around the bar is not
damaged beyond the bend, |

Reinforcement shall be placed and tied in such a way that satisfactory
placement and good compaction of concrete all around in the components
is possible by immersion v1brat0rs and without segrégation of concrete
mix. : !;

Reinforcement after beirlig placed in position shall be maintained in a
clean condition until completcly embedded in concrete. Special care shall-
be exercised to prevent any displacement of reinforcement in concrete
already placed. L

Placing and fixing of re:';nforcement shall be inspected and approved
by the Engineer before concrete is deposited.
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1006. BAR SPLICES
All reinforcement shall be furnished in full lengths as indicated on the

' grawings. No splicing of bars, except where shown on the drawings, shall

‘pe permitted without the specific approval of the Engincer. The location
and lengths of splice shall be as shown on the drawings.

The Engineer shall ensure that lapped splices are staggered in
accordance with the provisions made in JRC:21 and located at points,
along the span where stresses are low. Splices in flexural members shall

- piot be permitted at sections where the bending moment is more than 50 per
- cent of the moment of resistance. Not more than 25 per cent of bars in case

of mild steel (Fe 240) and not more than 50 per cent of the bars in case

of High Yield Strength Deformed (HYSD) bars or TMT bars (Fe 415) shall
be spliced at a section. However, 33 per cent is the preferred value for
HYSD/TMT bars.

Where practicable, the minimum spacing between overlapped bars
shall be kept 25 mm or 1% times the maximum size of coarse aggregate,
whichever is greater. If it is not feasible, overlapping bars shall preferably be
grouped in the vertical plane and there shall not be more than three. bars in
contact. The minimum horizontal and vertical distance between such group
and adjacent group or bar as specified on the drawings shall be maintained.
The lapped bars shall be bound with annealed steel binding wire, not less

-than 1 mm diameter and twisted tlght in such a manner as to maintain -
" minimum clear cover to the reinforcement from the concrete’ surface

" The Engineer may, however, approve suitable adjustments’ in the
Jocations of the splices to accommodate the available lengths of bars

. provided that the requirements of lap length and other stipulations of
* IRC:2] and as shown on the drawings are complied with.

1007 WELD]NG
Splicing by welding of reinforcement shall be penmtted only if

| detailed on the drawings or specified in the contract documents.

Site welding shall not be permitted unless the Engineer is satisfied

- about the adequacy of facilities, equipment, process, consumables, qualified
operators, welding procedure to produce and maintain uniform quality at
par that attainable in shop welding..

i

Welding of deformed bars conforming to 1S:1786 shall in general be
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prohibited except in special situations in accordance with Sﬁplﬂaﬁﬂns
made in IRC:21. - o

- Welding of mild steel reinforcing bars conformin
proposed by the Contractor, shall be permitted by the

Engineer.
" The method of-welding shall conform to IS:2751 and IS:
any supplemental specifications s
satisfaction of the Engineer.

9417 and g
pecified in the contract documents to the

Bars shall be cleaned of all loose scale, rust, grease, paint and other
foreign matter before carrying out welding. S

Welding shall 'be carried out by metal arc welding process. Oxy-

acetylene welding shall not be permitied. Precantions on overheating,
choice of t_alectrode, selection of correct current in arc welding etc., shajj
be strictly observed. ‘

All bars shall be butt welded except for bars with diameter less than

20 mm which shall be lap welded. Single-V or Double-V buit joints shail
generally be used. Singie bevel or double bevel butt Joints shall be used for
vertical bars. : ‘ '

Welded joints shall be located well away from the bends and not less
than twice the bar diameter from a bend. -

Joint welding pfocedlmes which are to be adopted shall invariably be
established by a procedure specification. ‘ I

All welders and welding ope

, -
1ators to be employed shall have to be
qualified by the tests prescribed in 1S:2751.

M.S. electrodes used for weldihg shall confox\m to IS:814.

Weld shall develop an ultimate strength equal to or greater than that
of the bars to be connected. '

The welds shall be staggered so that at

any section not more than 20
per cent of bars are welded. : : .

Inspection of welds shall conform to IS:822. Welded pieces of
reinforcement shall be tested. The number of specimens and frequency of
testing shall be as directed by the Engineer.
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Jﬁints with weld defects detected by visual inspection or dimensional
jnspection shall not be accepted.
1008. SUBSTITUTION OF BAR SIZES

In order to accommeodate the available size of bars, use of bar sizes

other than those shown on the drawings, may be permitted by the Engineer
provided that; '

" (i) substituted reinforcfng bars.are of same type and grade as shown on the
drawings. . ,
(i) réinfbrcemznt proposed to be actnally used shall have a minimum area: .
equivalent to the original at each section of the member.

(iii} various stipulations of IRC:21 or shown on the dtawing?. aré‘ not v'ithed
and special atiention is paid to the requirements regarding imitations of
bar sizes, spacing of bars, bond stress, cover and cracks.

1009. TOLERANCES

Unless otherwise shown on the drawings or specified by the Engineer,
the rein'forcement shall be placed within the following tolerances:

(a) Members with effective depth less than 200 mm

+10 mm
(b) Members with effective depth more than 200 min +15 mm
(¢} Cover +10 mm

No minus tolerance shall be permitted for cover.

' 1010. TESTING AND ACCEPTANCE

'Tﬁc. material shall be tes;ﬁzd in accordance with..relevant BIS
specifications and necessary testsii ceﬂ:iﬁc_ates shall be furnished.

in case of small jobs and #ﬂvém, ‘the Engineer may accept the
material on the basis of manufacturer’s certificate. In case of doubt

regarding quality, the material shall be tested in accordance with relevant

BIS specifications. :

All tests required as per codal stipulations and .directed by the
Engineer shall be got carried out by the Contractor at his own cost.

The fabrication, furnishing ai‘ld placing of _reinfprcement shall be in
accordance with this Section and shall be.checked and accepted by the
Engineer. ‘
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1011. MEASURENIENTS FOR PAYMENT

Reinforcement ghall be measured in length including hooks, if aﬂ'y, '

separately for different diameters as actually. used in works, excluding
overlaps. From the lcngﬂ:l so measured, the welght of reinforcement shal]
be calculated in tonnes' on the basis of IS: 1732. Wastage, over laps,
- couplings and welded Jomts if any, spacer bars, chairs, stays, hangers,
concrete/PVC cover blocks and anmealed steel wire or other material for

binding and sausfactory plamng of reinforcement cage shall not be measured - .

and cost of these items |sha]1 be deemed to be included in the rates for
reinforcement. :
: |
| ,
- The coniract uvnit 1|~ate for reinforcement shall cover the cost of
materials, transporting, st@rmg, cleaning of reinforcement bars, straightening,
fabricating, bending, placmg, binding and fixing in position.as shown on
the drawings as per this Sectlon and as directed by the Engineer, including
-all labour, equlpment - supplies, incidentals, sampling, testing and
supervision.

1012. RATE
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1101 SCOPE

~This work shall consist of furmshmg and installing reinforced cement
concrete pipes of the type, diameter and length required at the locations
shown on the drawings or as d:u:ected by the Engineer and in accordance
with the requirements of this Sectlon

1102, GENERAL

Humps or dips in the vertical profile of the road at the location of pipe
culverts shall be avoided.

Pipes of less than 500 mm internal diameter used for irxigation water
crossings/channels shall be considered as buried conduits and not culverts.
The size, type and other details of conduits shall be got approved from the
concerned department before the start of the work.

It is not economical to provide high headwalls to retain deep overfill.
In such cases, the length of the pipe culvert shall be suitably increased
-and side slope flattened in full multiple of available pipe length (generally
25 m or 3 m) so that the road embankment with its natural slopes, is
accommodated without high retaining headwalls and cutting of pipes is
avoided. )

The wearing surface of the road shall generally be carried over the
~ pipe culvert unless specified otherwise on the drawings or directed by the
Engineer.

1103. MATERIALS

Reinforced concrete pipes for culverts shall be of NP-3 or NP-4 type -
‘conforming to the requirements of 1S:458 as specified in the drawings. -
" The internal diameter of reinforced concrete pipes shall not be less than
900 mm except in exceptional situations where it may be 600 mm or 750

mi.

Buried conduits used for irrigation purposes shall consist of reinforced
concrete pipes of the size (generally 300 to 500 mm internal diameter) and
type (either NP-3 or NP-4) as approved by the concerned department and
as specified on the drawings. ' '

All materials used in brick masonry work for pipe culvert shall
conform to Clause 602.
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Aﬂ méterials- used |in stone Iﬁasonry work for pipe culvert sha

conform to Clause 702.

All materials used in concrete work for pipe culvert shall conform ¢,
Clause 802. ' o

Steel Tteinforcement| for concrete work for the pipe culvert shaly
conform to Clause‘1002;. ' :

- H I- N -
‘Bach consignment oF cement concrete pipes shall be inspected, tested,
if necessary, and-approved by the Engineer either at ‘the place of manufactuge
or ‘at-the site before their incorporation in the works.

1104!.,EXCAVAn0N FOR PIPE

 The foundation bed #}f pipe culverts shall be excavated true to the lines

and grades shown on tl'ée drawings or as directed by the Engineer. The
pipes shall be placed in shallow excavation of the natural ground or in
open trenches cut in existing embankment, taken down to levels as shown
on the drawings. | Lo

In case of embankmkeniéhf heights of fill more than 3 m above the bed

level or three times the:i external diameter of the pipe, the embankment
shall first be constructed to the level above the top of the pipe equal to the

external diameter of the ipipe and the width on either side of the pipe shall -

not be less than five times the diameter of the pipe. After the construction

of embankment, a trénch shall be excavated and the pipe shall be laid. |

The pipe shall be ﬁplaced where the ground for the foundation is-
reasonably firm. If spoilgy, soft or other unstable material is met with at '

the location of the pipe |i:ulvart; such umsuitable material shall be removed
to such depth, width and:| length as directed by the Engineer. The excavation
shall then the backfilled with approved granular material which shall be
properly shaped and th(!éroughly compacted upto the specified level.

The width of 1rench!i in the embankmient on either side of the pipe shall
be one-fourth of the d_ia!;meter of the pipe subject to minimum of 150 mm
and shall not be more than one third diameter of the pipe.- The sides of
the trench shall be as n:fearly vertical as possible.

Where rock or boillder strata are encountered, excavation shall be
taken down to at least 200 mm below the bottom level of the pipe with
prior permission of the Engineer and all rock/boulders in this area be
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" removed and the space filled with approved earth free from stones or

ented material, shaped to the requircments and thoroughly compacted

' jo provide adequate support for the pipe.

Trenches shall be kept free from water until the pipes are installed and
the joints have hardened. :

1105. BEDDING FOR PIPE

The bedding surface shall provide a firm foundation of uniform
Jensity throughout the length of the culvert, shall conform to the specified

" jevels and grade, and shall be of either of the following two types as

spex:iﬁed on the drawings: |
(i) Type A (Concrete Cradle) bedding

' '[‘ype A bedding shall be provided for the size of pipes of 900 mm-
:nternal diameter or more and height of fill more than 4 metres above the
pipe.

When indicated on the drawings or directed by the Engineer, the pipe

“shall be bedded in a cradle constructed of concrete having a mix not leaner

than M 15 or as specified on the drawings, conforming io Section 800.
The. shape and dimensions of the cradle shall be as indicated on’ the
drawings. The pipes shall be laid in accordance with the requirements of
1S:783 on the concrete bedding before the concrete has set.

(i) Type B (First Class) bedding

" Type B bedding shall be adopted for a height of filling of less than
4 m above the pipe.

Under type B.bedding, the pipe shall be evenly bedded on a continuous
layer of well compacied sand, moorum of approved granular material,_
shaped concéntrically to fit the lower part of the pipe exterior for minimum
10 per cent of its overall height or as otherwise shown on the drawings.
The bedding material shall be well graded sand or other granular material
passing 5.6 mum sieve suitably compacted/rammed. The compacted thickness
of the bedding layer shall not be less than 75 mm or as specified on the
drawings. ' '

In case of expansive soils, like, black cotton_soﬂ, which have very low
bearing capacity, a layer of sand/moorum. or non-expansive material shall
be provided under the bedding. The thickness of the sand layer bedding
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shall be as spécxﬁcd on the d.rawmgs or as directed by the Engineer Sllb]ect |

to the minimum thlckness of 450 mm.

1106. LAY]NG OF PIPE

No pipe shall be laid in position until the foundatlon has begy
approved- by the Engmeer

. Wheére-two-or more pxpes are to be lald adjaceut of each other, they
_* shall be separated by a_distance equal to at least half the diameter of the
* . pipe subject to a minimum of 450 mm. ‘

If the pipes are laid in two layers, the minimum horizontal anq
diagonal ‘distance between pipes shall be same as specified above and the
centres of pipes shall form vertices of cquilateral triangles.

The pipes shall genérally be laid as per IS:783.

The arrangement for lifting, loading and unloading concrete plpes

from factory/yard and at site shall be such that the pipes do not suffer any

undue structural strain or any damage due to fall or impact.

In manual unloading of pipes from the trucks, pipes shall be rolled

down on a pair of skids hooked on to the trucks, and the movement

shall be controlled with a rope passing round the pipes, back to a rail.

or station, etc. The pipes shall be placed as near to the edge of the trench
as possible and as safcty permits to avoid poss1ble damage during re-
transportation.

The amrangement for lowering the pipe in the bed shé.ll be got
-approved by the Engineer. It may either be with tripod pulley arrangement -

or simply by manual labour with the help of ropes or by chain blocks, etc.
in a manner that the pipe is placed in the proper position without damage.

Hooks shall not be used in the ends of the pipe to lift or lower down as '

this procedurc is likely to damage joint surfaces.

The longitudinal slope of the pipe shall not be flatter than bed slope

subject to minimem of 1 in 1000 inplains. In case of culverts in hilly aréas

the longitudinal slope of the pipe shall be according to bed slope but not
steeper than ! in 30%* unless ‘otherwise specified on the drawmgs or
directed by ‘the Engineer.

(*Normally, a slope of 1 in 100 shall be considered as good slope)

292

Se(:ﬁdn"ijim( -

pipe culverts ‘Section 1100

The Iaymg of pipes on the pre[‘)ared foundation shall start from the
ouflet and proceed towards the inlet and be completed to the specified lines
and grades. The invert of the pipe sha]l be minimum 15¢ mm below the

average bed level. In case of use of pipes with bell-mouth, the belled end

' hall face upstream. The pipes shall be fitted and matched so that when

{aid in work, they form a culvert with a smooth uniform invert.

Any pipe found defective or damaged during laying shall not be used
in the works and shall be removed at the cost of the Contractor.

11067. JOINTING

The pipes shall be jointed either by collar joints or by flush joint. The
width of the collars shall be 150 to 200 mm. The collars shall be of
reinforced cement concrete of the same strength as that of the pipes to be
jointed. Caulking space shall be between 13 mm and 20 mm according to
the diameter of the pipes. The collar shall be so placed that its centre
coincides with the joints and even annular space is left between the collar
and the pipe. Caulking material shall be slightly wet mix of ‘cement and
sand in the ratlo of 1:2 rammed with caulking irons. '

Flusﬂ Jjoint sha]l be either internal flush _]omt or external flush joint.-

" The ends of the pipes shall be specially shaped to form a self centering

joint with a jointing space 13 mm wide. The jointing space shall be filled
with cement mortar (1 cement to 2 sand), mixed sufficiently dry to remain
in position when forced with a trowel or rammer. Care shall be taken to
filt all voids and excess mortar shall be removed. :

For jointing pipe lines, the recess at the end of the pipe shall be {illed
with jute braiding dipped in hot bitumen or other suitable approved
compound. Pipes shall be so jointed that the bitumen ring of one pipe shall
set into the recess of the mext pipe. The rings shall be thoroughly

compressed by 4 suitable method. i

All joints shall be made with caﬁre so that interior surface in smooth

_ and consistent with the interior surface of the pipes. After finishing, the

joint shall be kept covered and damp for at least four days.

1108. BACKFILLING

Trenches shall be backfilled imniediately after the pipe have been laid
and the jointing material has hardened. The backfill soil shall be clean, free
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from boulders, large roots, clay lumps retamed on 75 mm sieve, Stonw

‘retained on' 26.5 mm sleve and excessive amounts of sods or Other
‘yegetable matter and shaﬂ be approved by the Engineer. :

| Backfilling upto 300

mm above the top of the pipe shall be carefully

done and the soil thoroughly rammed, tamped or vibrated in layers ng
exceeding 150 mm, parti cular care being taken to thoroughly consolidage

the materjals under the

‘tamping equipment. ’

haunches of the pipe using light mechanicg

| 7 .
Filling of the trench $hall be carried out simultaneously on both sideg

of the pipe in such a m

earthwork between the pipes shall be compacted thoroughly by hang
compacting tools. Normally, granular material shall be used for the purpose,
Care shall be exercised during compaction to prevent damage to pipes.

When it is not possible to provide the minimum sﬁeciﬁed cushion over

the pipe, the pipe shall be!

measured at the edge of

iericased in M10 concrete with cover of minimum

100 mm or as directed bly the Engineer. The minimum cushion shall be

_the roadway.’

- 1109. I-IEADWALIS AND OTHER ANCILLARY WORKS

Heéadwalls, wings walls, aprons and other connected works shall be
constructed in accordance with the details shown on the drawmgs or as

directed by the Engineer.
‘Brick masom‘y work

Stone masonry work

in the pipe culvert sha]l'cohform to Section 600.

in the pipe culvert shall conform to Section 700.

Concrete work in thei pipe culvert shall conform to Section”800.

* Steel reinforcement work in the pipe culvert shall conform to Section
'1000. ' ; '

Apron, p:tchmg of slopes flooring and curtain/cut off walls shall

conform to Section 13005

‘1110.
' No traffic shall be pe

OPEN]NG TO TRAFFIC

ermitted to move over the plpe unless height of

earth filling above the top
on the drawings."

-

of the pipe line is at least 600 mm or as specified
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anper that unequal pressures do mot occur. The
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1111 MEASUREMENTS FOR PAYMENT

- R.C.C. Pipe cul' -ts shall be measured along thelr centre between the.
jalet and outlet ends in metres. '

Selected granular material and cement concrete for pipe beddmg shall
be measured as laid in cubic metres.

~ Ancillary works, like, headwalls, etc. shall be measured as provided
for under the respective Sections of these Specifications,

- 1112, RATE

The contract unit rate for the pipe shall include the cost of pipe -

- including loading, unloading, hauling, handling, storing, laying in position

and jointing complete and all incidental costs to complete the work as per

thesé Specifications.

Excavation, bedding, backfilling, concrete and masonry shall be paid
for separately, as provided under the respective Sections.
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1201. GENERAL. GU]])EL]NES

Certain general guidelines as detailed below are given to aid and
facilitate appropriate use of specifications given in this Section:

9

(i)

(iif)
{iv)
)
(vi)

(vii)

These Specifications provide for foundations placed in open excavauons
(open type of foundations) only as other types of foundations like raft,
wells or piles are not anticipated in cross - drainage works and ‘minor
bridges in rural road works. If such types of foundations are specified

" in drawings, the work shall be carried out in accordance with relevant

clauses of “Ministry of Road Transport & nghways-—Spec:ﬁcat:ons for
Road and Bridge Works™

The sections of piers, abutments, wing walls/return walls shall conform

to Plates 7.02 to 7.05 of IRC:SP:20 “Rural Roads Manual”

Design and details of RCC solid slabs for spans 1.5 m to 15 m having
overall width of 6.0 m, 6.4 m and 7.5 m shall conform to Plates 7.7 to

- 7:16 of IRC:SP:20 “Rural Roads Manual”

Design and Details of RCC box cell bridges shall conform: to Plates
Nos: 7.18 & 7.19 of IRC:SP: 20 “Rural Roads Manual”

.Unless otherwise specified in the drawings or d!rected by the Engineer,
concrete Grade of M25 and H.Y.S.D. remforcement conforming to

'IS:1786 shall be used for superstructure.

For minor bridges having individual span upto 10 m and R.C.C. slab
culverts (length upto 6 m), filler joints comprising 25 mm thick
premoulded filler or burried joints shall be provided.

Elastomeric slab seal or/compression_ seal expansion joints shatl be
provided for minor bridges having multiple spans with ‘individual span -
more than 10 m.

(viii) Concrete wearing coat over minor bridges and culverts shall only be

(@)

(x}

provided if specified in the drawing. The grade of cement concrete
wearing coat shall be M30 (Design Mix Only)

Spccificé_tions for scuppers and other similar types of structural forms
shall be as per prevailing regionalflocal practices and conforming to
local bodies/State PWDs specifications, rates, etc.

Plain cement concrete structures-shall be provided with minimum skin

- reinforcement of 2.5 kg/m? on all exposed surfaces in both horizonal

and vertical directions. The spacing of skin reinforcing bars in each
direction shafl not be more than 200 mm cfc. .

For minor bridges having ovcrall length of 30 m and above, a method -
statement for construction indicating the following shall be submitted by
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the ‘Contractor for approval of the Engineer well in advance of the
commencement of work for each component of the bridge :

(a) Sources of materials
{b} Design, erection and removal of formwork

{c) - The proportions of ingredients in case of nominal mix concrete or
design mix concrete,

{d) Production, transport'atiqn, laying and curing of concrete

{¢) ‘Design, procurement and installation of expansion joints, drainage

spouts’ and railings.

(ﬂ Personnel employed for execuwtion and supervision

(gf)/Tests and sampling procedures for materials

{h) Equipment detaxls

Q) Nt_:ccssary arrangemcnt for execution under water wheré_ver
. ‘hecessary

{1) Any other pomt

{xii) Stcps shall be provided adjacent to CD/bndgc works from approaches
to facilitate inspection of the structure.

(xm) Elastomeric expapsions joints conforming to these Specifications shall
be used where requisite expertise for their installation is available with
contractors executing RCC bridge works. Alternatively filler’ Jomts
conforming to these specifications may. be, adopted.

1202._ MATERIALS

Materials for the construction of various components of culverts and
minor bridges shall conform to relevant provisions of these Specifications

- as listed below ;-
@  Bricks Clause 602.4
(ii) Stones Clause 702.4

Clauge 602.2/702.2/802.2
Clause 802.3

{v) Sand ' . Clause 602.5/802.4

(vi) Water Clause 802.5

Clause 1002 /f E
Clause 505 of TRC:24

(i) Cement

(iv) Coarse aggregates

(vil) Steel reinforcement

(viii) Structural steel
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 For any other material not covered in these Specifications, relevant
1.S. codes or in case of proprietary products manufacturer’s literature shall
be referred and got approved from the Engineer prior to its use. |

1203. FOUNDATIONS
1203.1 -Scope’

The work shall cover fumishing. and providing plain cement concrete -
foundations placed in open excavation in accordange with the drawings
and these Specifications or as directed by the Engmeer

1203.2 Depth of Foundation

~ 1In soils : The minimum depth of foundation shall be upto stratuin
having the specified bearing capacity shown on the drawing but shall not
be less than 2 m below the scour level where no bed protection is provided
or 1.5 m below the protected bed level unless otherwise specified in the
drawings. '

In rocks : The minimim embedment of foundatlon into the rock
below sha]l be as follows: .

(a) Hard rocks with ultimate crushing strength of 10 MPa 500 mm
(®) All other types like soft rock/erodible rocks, etc. 1200 mm

In case of sloping rock profile, the surface on which the foundation

“shall rest be made levelled by properly benching the rock face/profile.

Where the levels of foundations of returns can be kept higher than those-
of abutments, stepping of foundations may be resorted to with difference
in level not more than 1.5 m and length not less than 3 m. A vertical joint
shall be kept at each change of foundation level.

1203.3. Thickness of Footm‘g

Footing shall be of plain cement concrete in M15 grade. The thickness
of footing shall be 300 mm unleé‘s otherwise specified on drawing. A

minimum offset of 150 mm shall be provided for the base of substructure.

1203.4. Workmanship

1203.4.1. Preparation of foundations : Excavation for lay{ng the
foundation shall be carried out in accordance with Clause 302 of these

Specifications.
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- Section 1209

In the event of excavation having been made deeper than that 3h6W1'1 |

on the drawing or as directed by the Engineer, the extra depth, shall p,

made up with M15 concrete at the cost of the Contractor and shall be-

considered as incidental jwork. Special care shall be taken not to disturb the
bearing surface. Open fouhdal_:ions shall be constructed in dry conditiong
and the Contractor shall provide for adequate dewatering arrangements tq
the satisfaction of the Engineer without extra cost. '

1203.4.2. Settmg out : The plan dimensions of the foundation shall be

set out at the bottom of foundation trench and checked with respect 1o
original reference line and axis. It shall be ensured that at no point the
bearing surface is higher than the founding level shown on the drawing or
as directed by the Engineer. g '

1203.4.3. Construction : Before laying of foundation concrete layer,
the earth surface shall tlye cleaned of all loose material and wetied. Care
shall be taken to avoid muddy surface. If any portion of the surface has
been spoiled by over-wetting, the same shall be removed. For foundation

" concrete, side formwork]conformiing to Section 900 of these Specifications.
before laying of concrete shall be provided to the required thickness, No

construction joint shall be provided m the concrete footing.

Before laying foundation concrete rock surface shall be cleaned of all
loose material and lightly moistened. Foundation concrete of required
dimensions and shape shall be laid continuously upto the location of
construction joint shown on the drawing or as directed by the Engineer.

The concrete surfacelis shall be finished smooth with a trowel. Curing of
concrete shall be done z?s per Clause 810 of there Specifications:

Dewatering, where Enecessary for laying of concrete, shall be carried
out adopting any one of the following procedures or any other method
approved by the Engine|:er_ : :

(i) A pitortrench dqle,per than the foundation level as necessary may be dug
beyond the founc%atiog_ pit during construction so that the water level is
kept below the foundation Tevel. :

(i) Water table is _depr'essed by well point system or other methods.

(i1) Use of steel)’cbncgfetc calssons or sheet plhng for creating an enclosure for
the foundations, which can subsequently be dewatered.

!
Before backfilling is commenced, loose sand laid on foundation shall
be removed and dispersed as directed by the Engineer.
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top of rock.
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Section 1200

All spaces excavated and not occupied by the foundation or OT.FICI

manent works shall be refilled with earth upto surface of surrounding

und in accordance with Section 300. In case of excavation in fock, the
annular space around foundation shall be filled with M15 concrete upto the -

The protective works, where provided shall be completed before the
floods so that the foundation-docs not get undermined.

1203.4.4, Tests and standards of acceptance : The materials shall be
tested in accordance with these Specifications and shall meet the prescribed
criteria. .

The work shall conform to the Specifications and shall meet the
prescribed standards of acceptance.

No point of the bearing surface on which concrete footing is to be laid
shall be higher than the founding level shown on the drawing or as orde@
by the Engineer. Levels of the bearing surface on whjch concrete footing
is Taid shall be taken at intervals of not more than 3 m center to cen@r,
subject to a minimum of nine levels on the surface.

1203.4.5. Tolerances

© (a) Varjation in dimensions : 4 50 mm
— 10 mm-
(b) Misplacement from specified position in plan : 15 mm

(c) Surface irregularities measured with 3 m straight edge : 5 mm
(d) Variation of levels at the top ;425 mm |

1203.4.6. Measurements for payment : Excavation in fo'unda.tion
shall be measured in accordance with Section 300 of these Specifications
based on the actual dimensions at site.

Concrete shall be measured in cubic metres in acc.ordanoe_ with
Section 800 of these Specifications based on the actual qu