ISLAMIC REPUBLIC OF PAKISTAN
NATIONAL HIGHWAY AUTHORITY

o

FRilmony WiSHwAYS

Asian Development Bank Loan No. 2742-PAK

FLOOD EMERGENCY RECONSTRUCTION PROJECTS
(FERP)

(ADB/FERP/ICB-N-03})

NHA General Specification

ICB-N-03: Rehabilitation of

Kohala ~ Muzaffarabad Road (S-2)
Package-l: Km 00 to Km 20

On Post Qualification Basis
(Single-Stage Two Envelopes)

(VOLUME-)

National Highway Authority

28-Mauve Area, G-9/1, Islamabad
Tel: 0092-51-9032727, Fax: 0092-51-9260419




CONTENTS

General Speciﬂcation&-‘

it

o _M/s Zeeruk international Pyt Ltd,

i
o e




G D NN NE R N N CEE: R RN N N W e
. . - e - - =

R ]




FOREWORD

Review and updatmg of General Specn‘xcat:ons of Naticnal H;ghway Authonty (1881)
became essential in light of new responsibilities entrusted by the Haonorahle Prime
Minister of Pakistan on this Agency to Construct Motorways and other ;mpon‘.ant hxghways'
on international standards. - ' ’

In order to assess the new requirerments of Generai Specifications we arranged sgties of.

meetmgs with other consultants of the Autharity, besides getting the opinions of major
contractors in H:ghway Industry, We also consulted drfferent Directorates of the Authonty '
to know the problems felt by them during executicn of highway projects. A seminar was

also arranged to discuss various maters, which attracted representatives of various
- clients, consultants and contractors of highway industry-in Pakistan.

We ‘have carried out amendments in the current General SpECIfICatIOHS loaking to the

~causes of disputes and reasons of failure of certain roads constructed in various parts of

the country. Additian of new items has also been made in the: ex:stmc: spec:fzcat:ons to
cater far future needs of National-Highway Authority. '

' Our sincere thanks are due to sdveral agencies, which- contrlbuted in comp:latlon of this

important document, however special attention of Contracts and Specifications Section of -
National Highway Authority under the guidance of Chairman NHA, helped us tp complete’
the assignment successfully. We hope that this document will éontribute effectively in
improving the wérkmanship and guality of highway construction in Pakistan. .
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© For SAMPAK international (Pvt) Ltd.
(S.M.A. Shirazi)
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GENERAL

Introduction '

Prea_mble

General Specifications have.been produced for National Highway Authoriiy‘

keeping in consideration that following types .of activilies are being carried
out in this organization: ' : o

i Construction of Motorways, new Highwéys, I'Bridges and allied works.

ity Reha’bi]itétic_n and tmprovement of existing road network.

iii) Maintenance of existing roads and structures. - |

All the above three aspects of construction, reRabilitation and maintenance

- have bteen covered in thess General Specifications. Subsequent chapters o

would. give a list of such items- of work with an indication of their probable

- use, in case of the above three categories of werks.. - -

Standards

These Specifications describe the -requirements and procedures for
execution of work items te achieve required workmanship and quality. The
materials to be used shalt conform to specifications and testing procedures
as per American Asscciation of State Highway and Transportation Officials.
(AASHTO), the American Society for Testing and Materials (ASTM) or

British  Standard (B.S,} as indicated in their latest editions: Samples of - °

-materials for iaboratory tests and their subsequent approval shall be utilized
according to these references. ' : ' -

- Blanpower

Contractor shall also provide skilled manpower in adequate number, who

can petform exscution with quality and workmanship control in d@ccordance

with the requirements of the work ftem.

Number and kind of Equipment reguired for different items of work shall be
planned: by the contractor keeping in view the workmanship required by a=
particular item and the quantity of firished item required to be carried out in
eight hours shift. The Engineer shall approve such planning &r any changes
shall be proposed for guidance of the Contractor. However this procedure
shall not refieve the Contractor of his contractual obligations  pertaining to
‘performance and maintenance of project. -~ "

»
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1.6

1.7

Alternative Eguinme.nt

While few of these specifications may provide that equipment of 2 particular
size and type is to be used to perform portions of the work, it is to-be
understocd that the deployment and use of new or improved equ:pment is to
be enccuraged ' .

The Contractor may request in wntmg permlssmn from the Engineer to use
equipment of a different size or-type in place of the equipment specifi ied or

recomrnended in these chapters.

The Engineer, before considering or granting such request, may require the

Contractar to furnish, at his expense, evidence to satisfy the Engineer that:

the equipment proposed for use by the Contractor is capable of praducing

wark equal to or befter in quahty than, that whlch can be produced by the

equipment specified.

If such permission is granted'by the Engineer, it shall be understood that

such permission is granted for the purpose of testing the quality of work
actually produced by such equipment” and is subject to continuous

attainment of results which, In the opinicn of the Engineer, are equal to, or .

better than, that which can be obtained with the equipment specified. The
Engineer shall have the right to withdraw such permission at any time wherr

he determnines that the altsrnative equipment is not producing work of equal .

quality in all respects, to that which can be produced by the ‘equipment
specified. Upon withdrawal of such permission by the Engineer, the
Contractor will be required to use the equipment originally specified and

‘shall, in accordanice with the directions of the Engineer, remove and dispose
off or otherwise remedy, at his expense, any defective or unsatisfactory work.

produced with the alternative equipment.

“Neither the Employer nor the Contractor shail have any claim against the

other for .either the withhalding or the ‘granting of permission o use
aiternative equment ar for the withdrawal of such permission,

Ngathing in this clause shall relieve the Contractor of his 'responéibiiity for
furnishing materials or producing fi mshed work of the quality specified in
~ these specifications.

Storacre ofMateriais

' Articles or materials fo be incorporated in the work shall be stored in such a ‘
manner as to ensure the preservation of their quality and fitness for the

work, and to facilitate inspection. .

Defective Materials

All materials which the Ehgineér has determined as not conforming to the
requirements of the drawings and specifications will be rejected whether in

. place or not. They shall be removed immediately from the sité of the work,
urless otherwise permitted by the Engineer. No rejected material, the

defects of which have been subsequently corrected, shall be used in the

G-2
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‘ work, unless apbroval in writing has been given by the Engineer. Upon

falure of fne Contractor 1o comply premptly with any order of the Engineer
made under the provisions in this clause, the Engineer shall have authority to
cause the removal of rejected material and to deduct the cost thereof from..
any-payments due or to become due to the Contractor. ax

Quarry Materials

Quarry material is rock, sand. gravel, earth, or_other mineral material, other

" than local borrow or selected material, obtained on the project. - Quarry

material does not include materials such as cement, lime, marble powder
elc. obtained from estabiished commercial sources. . . -

. QuarryMaterials shall be furnished by the Contractor from any. source he

may select, except that when mandatory local sources of certain materials
are designaled in the Special Provisions, the. Contractor shall furnish
. material from such designated mandatory sourses.. .

The furnishing of quarry materials fro_m‘ahy source is subject 't}a the
provisions of “Examination of drawings. Specifications, and jtem of Work".

Unless ‘approved in writing by the Engineer, material sources shall not be
excavated at locations where the resulting scars will présent an unsightly

' appearance from any fighway. No payment will be made for material

oblained in violation of this provision. -

" The Contractor shall, at his expense, make ahy arrangements hecégsary-fcr-- :
. haufing over local public and private roads from any source. '

Full compensation for furnishing all 1abour, materials, tools, equipment,. and
ncidentals, - and for doing all the work involved-in conforming -to the
provisions in this clause, ‘for furnishing. and_ producing ‘materials from any
source shall be considered as included in the price paid for the contract item
of work involving such material and no additional compensation witl be
allowed therefor. - - S

: Trade Names and Alternatives. .

For converience in designation on the plans or in the specifications, certain .
articles or materials to be incorporated in the work may be designated under .
a trade name or the name of a ‘manufacturer and the calalogue-information.
The use of an alternative article: or material thal is of equal quality and of the
required characteristics for.the purpose intended will be permitted, subject fc -
the following requirements: S E ‘

The responsibility of proof as 10 quality and suitabifity of alternatives shall be
upon the Contractor and he shall furnish all information necessary. as.
required by the Engineer. The Engineer shail be the sole judge as to the
quality and suitability of alternative aricles or matérials and his decision shall
be final. ' : ' N

' G-3




1.10

Whenever the specifications permit the substitution of a similar or equivaient

material or article, no tests or action relating to the approval of such

substitute material will be made until the request for the substitution is made
in writing by the Contractar accornpanied by complete data as to the equality

.. of the material or arficle proposed. Such request shall be made well in time
- to permit approval without delaying the work.

. Frequency of Tests & Test Designation -

Frequenc.y of tests for the items of.constructron has been given In
subsequent chapters. Test designation and procedure will be used as given
in the Iatest version of relative pubhcatlon . :

Testing

~ Unless otherwise specified, all tests shall be’ perfarmed in accordance with

the methods used by AASHTO/ASTM and shall be made by the contractor
under the supervision of the Engineer or his designatad representative.

Whenever the Specaf cations provide -an option between twe or more tests,
the Enginear will determ:ne the test to be used.

Whenaver a - referenee Is made in the specn" ications to a specifi ication
" manual, or a test designation either of the American Saciety For Testing and’
_ Materials, the American Association of State Highway and Transportation

Officials, Federal Highway Specification, .or any other recognized national.
organization, and the number or other identification rnpresentlng the year of

- 'adoptlon or latest revision is omitted, it shall mean the specification, manual

or test designation in effect on the day 30 days prior fo the date for
submission of bids. Whenever said specification manual or test designation
provides for test reports (such as certified mill test -reports) from the
manufacturer, copies of such reports, identified as to the lot of material, shall
be furnished to the Engineer. When material that cannot be idertified with
specific test reports is proposed for use, the Engineer may, at his discretion,
select random samples from the lot for testing, Test specimens from the
random samples, inciuding those required for retest, shall be prepared in
accordance with the referenced specification " and furnished by the
Contractor at his expense. The number of such samples and test specimens
shall be enfirely at the discretion of the Engipeer.’ Unidentified metal
producis such as sheet plate, hardware, etc. shall be subject to- the test

: requrrements prescrlbed by the Englneer :

When desared by the. Engineer, the Contractor shall fumlsh without charge
samples of ali materiats entering into the work and no inaterial shali be used
prior to approval by the Engineer. Samples of material from local sources
shal! be taken by or in the presence of the Engmeer otherwxse the samples
will not be considered for festing. :

Construction Stakes, Lines and Gradey

The Engineer will furnish design survey r:lata and jointly locate w_ith
contractar, all points of intersection and of tangents and basic benchmarks..

The plans indicate the properties of horizontal and vertical curves, together
with rates of superslevation where required. . The contractor shall set

G4

. i : T
- . el
. :
. u | . ., | Ly i, . . i.__ o P Ty ' L . . .. " - 5

A - 3.
B a - S



1
.
H

1.13
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construction stakes establishing lines, siopés, and continuaus profile-grade
in road work, and center line and bench marks far bridge wark, culvert wark,
protective and accessory structures and appurtenances and will furnish the

© Engineer with the original copy of the field notes together with all necessary

information relating to iines, slopes and grades These stakes and marks -
shall constitute the field control by and in accordance with which the
contractor shall establish other necessary controis-and perform the work.

" If, in the opinion of the Engineer, modification of the line or:"-‘gradé is -

advisable, befors or after. stzkeout, the Engineer will issue detailed ~
instructions to the Contractor for such modification and the Contractor will
revise the stakeout for further approval, No change in bid unit price will be
made for such modif' cat:ons

The profiles and cross sections on the pians indicate the etevation of the top
of road surface or as otherwise noted on the plans. The contractor shafl be -
responsible for the preservation of all stakes and marks, and if any of the
construction stakes or marks has been destroyed or. d;sturbed the
Contractor will replace them at his own expense.

" The Contractor shall be responsible for the accuracy of all Imes slopes

grades and other survey work.

As—Bu_ﬂt Drawings/Shop .D_raw:ggs_. '

During construction, the Centractor shall keep an accurate -record of all
deviafions of work as actually installed from that shown or indicated on the
Coniract Drawings or revised during construction. Upon completion of the

- Works, the Contractor shall deliver alf “As Built" drawmgs to the Engineer,

_ All shop drawmgslfabncatlon drawmgs shali be prepared by the Contractor

and-submitted to the Engineer before the start of the work. The Engineer
shall check 'and approve or return.the same to the' Contractor for
correction/madification. All works are to be executed in accordance with
shop drawings, approved befare the commencement of the warks. Shap
drawings should truly reflact the provisions of typical drawings. Any deviation
from the provision of contract drawings; $hall not be allowed unless wrntten :

- approval is issued by the Engmeer

The Contractor shall conduct his dp_eratibns, maké necessary arrangements,

take suitable precautions and perform all required works incidental to the
© protection - of and aveidance of interference with power transmission,
. telegraph, telephone and natural gas lines, off lines water and sewerage

mains and other utilities within-the .areas of-his operations in connection with
his contract and the Contractor shall save harmless and indemnify the -

_Employer in respect of all claims, demands, proceedings, costs, charges

‘and expenses whatsoever arising out of or.in relation to any such .
interference.
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Safety Precautions;

The Contractor shall adequatgly provide for the safety, heaith and welfare of
persons and for the prevention of damage .to works, materials and

equipment for the purpose of o in connection with the Contract.

The Engineer shall, at all times. have safe access to the ‘work during its
canstruction, and. shall be furnished -with every reasonatie faciiity for

ascartaining that the materials and the workmanship are in accordance with

the requirements’ and intentions of these Specifications, the Special
Pravisions, and the plans/drawings. All works done and ail materials
furnished shall be subject to inspection by Engineer.

The inspection of the wark or materials shail niot relieve the Contractor of

any of his obligations to fulfil his contract as prescribed. Work and materials -

hot meeting such requirements shall be made good and unsuitable work or
materials may be rejected, not withstanding that such work or materials have
been previously inspected by the Engineer or that. payment therefor has
been included in @ progress estimate. - o :

Remoyal of Rejected and Unauthorized Work

All works, which have been rejected, shall be remedied, or removed and-

replaced by the Contractor in an acceptable manner and no compensation

" will be allowed to him for such remova!._.replacement, or remedial work..,

Any work done beyoﬁ}:i the ‘fnes and grades shown on the pléns or ',

established by the Engineer, or any extra work done without written authority
will be considered as unauthorized work and will not be paid for,

Upon order-of the Engineef, unautharized work shall be remedied, remaved,

or replaced at the Contractor's expenses.

Upon failure of the Gentractor o comply prompily with any 'ofder of the

'Engineer made under this ltem, the Employer may cause rejected or

urauthorized work to be remedied. removed, or replaced and to deduct the
costs from any payment due of to become due to the Contractor. -

Alternative Methods ﬂf_Coﬁs._tructi_on

\Whenever the plans or specifications provide that more than .orié specified.
mathods of construction or more than one specified type of construction
equipment may be use to perform portions of the work and leave the

-selection of the method of construction or the type of equipment to be used

up to the Cantractor. it is understood that the Employer does not guarantee

that every such method of construction or type of gquipment can be used
successfully throughout all or any -part of any project. It shal be the
Contractor's responsibifity to select and use the alternative or alternatives,
which will satisfactorily perform the work under the conditions encountered.

G-6
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In the event some of the a[tematlves are not feasrbte oritis necessary to use
more than one of the .alternatives on any project, full compensation for any
additional cost involved shall be considered as included in the contract price -
paid for the item of work involved and no addltlcnal ccmpensation will be
allowed thereof, .

Conformity with Contract_DOcuments and Allowabie Deviations,

Work and materials ‘shall- conform to the lines, grades, cross sections,
dimensions and material requirements, including tolerances, shown on the
plans or indicated in the specifications. 'Although measurement, sampling.
and testing may be considered evidence as to such conformity, the Engineer
shall be the sole judge as to whether the work or materials deviate from the .
plans and specifications, and his decision relating to any aliowabie
deviations therefrcm shall'be fi nal

Xrial Section

Contractor shail submit complete methodoiogy of trial section for approval of

'the Engineer, Trial sections shall be prepared for -each type of road
-pavement layer. inspite -of the approval of Engineer for tial section,

cantractor shall be responsible for the quality of work, Contractor will prowde
minimum of fol!owmg infarmations in the methodoiogy. .

i} Eguipmentto be used.
i} Layer thickness adopted
iliy Per day production.

‘iv) Rasuits of tests,

. Scope.

The Standard Specifications is a part of confract documents which shall be
read in conjunction with the following contract documents which are mutually .
explanatory te one another and mentioned hereunder, with the order of

precedence as given in the Condltion of Contract. '

(D) ‘ . ‘Contract Agreement

(i) - - Instruction to blddEI‘S

(iii} Addenda,

(iv); . Letter of acceplance,

(V) Supplementary conditions.

{vi} Special Provisions..

(vii) Conditions of Contract Part - 11,
(vili)  Conditions of Contract Part - |,
(ix) Drawings.

(x) General Specifi cattons

(xi) . The bid and Appendices "Ato L"

3. Abbreviations and Definitions

~ Wherever in these specifications or in other contract documents: the

following abbreviations and térms ar pronouns in place of them-are used, the
intent and meaning shall be interpreted as follows: -
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Abb reviaﬁoﬁs

AASHTO' -

ASTM -
ANG -

" AWPA | -

BS -
ACI -

CFHWA -

PCA - -

Wi, -

T

AWS -

Gallon - -

Ft. -
Yd -
L. -
miTi =

cm.. -

CKm. -

SM -

- Sg.em. -

CM -
fa -
Kg -
Ton -
oC -

"-OF_ .

Adnerican Woad Preservers Association -

_U.S. Gallon

* Foot

~ Centimeter

" Cubic Meter -

-.\I -‘

American Association of State Highway and

L)

Transportation Officials.

o,

American Society for Testing and Material

[ &
r

-American Wire Gauge

Briti_sh-s_tandard Code of Praciice

American Concrete Institute

2

U.8. Federal Highway,Admi‘nistrationl
Portiand Cement Asscciation '
Weight S

Pound

American Welding Soclety - R
inch
Yard

Litre - .

Millimeter .

>

_' N “#I ‘I-

Meter
Kilometer
Square Meter

degree

Square Centimeter

- L
-a

Hectare

Kil'bgram

Metri¢ Ton (1000 Kg)
Degree Centigrade )
Degree Fahrerdhelt

i- ' I L . .
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Definitions

Wherever in these specifications or in other contract document the following
terms or pranouns in place of them are used, the intent and meantng shall

" be mterpreted as, foilows

Accepted

- — Campletion of the work item to the Engineer's satisfaction

Addendum

— A written amendment or revision to the Contract documants or plans
issued to bidders prior to the final date and time for submission of
Tenders in the "lnstmotlon to Tenderer "

Ag 0, regates

~ Crushed stone or procéssed gravel {shingle)

Amenities

- Recreational facilities and similar items provrded to 1mprove Ilvmg
conditions at site - characteristics conduc:;ve to pIeasantness

Apron

'~ A congrete, rock or masonry slab form:ng a part, or for the protectmn af a
structure

AsphaItBase Course '

- The lowerrnc:st }ayer of spECIF ied thickness of an asphalt concrete .
paVEment which may tnclude an asphalt Ieveimg course

Asphalt Cuncrete

= High quality, thoroughty controiled hot mixture of asphalt cement and
well-graded, high quahty aggregate, thoraughiy compacted |nt0 a uruform
. dense mass.

Asp_hgit Concrete Pavement

— Al courses of aépha]t-aggregate mixtuées placed above the layer of base
" course, subbase or improved subgrade. When placed dlrect!y on the
subgrade itis called full-depth asphait pavement. '

am_w_e

. -~ That portion of the roadway adjoining the traveled way for spead change "

or other pUrposes supplementary to through traffic movements.

G9




Barrage

- A low darﬁ or weir across a.river equipped with a seres of gates to.

regulate the water surface level above the weir. |

M

. = The layer of specifi ied material and thickness p{aced u‘nmed:ately below
. the surfacmg

M-

- . Beam, structural membér.

Beldar

- Unskilled (abou'rémployed on maintu_enance gangé for canals or roads.”
Bidffeuder Price | |

~ The sum of the prcducts of the quantltles of work with the quoted prices
in the Tender by the Contractor ,

Bill of Quantities and list of Pr:ce

-~ A list showing work quanttt:es and specxfy:ng unif price and/or Iump sum
for specmf c itemns of work

Blmdmg Laver

- A ]aiyer of concrete or othef material (Generally thin) coveririg the surface |
of excavated ground or fill, forming a stable surface on which further wark -

may be constructed
Boulder

= A rock fragment, usualiy rounded " by weathermg ar abrasmn wlth an
average dimension of 10 centimeters or more.

Boundary
- Limit of rfght-of—wa}* or other zones,
Bridge -

—. Any structure other than a culvert, which carries a uﬁIity, facility, or
raifrcad highway, pedestrian, or other iraffic over a water course,

over, under ar around any obstructxon and thh a clear span of more -

.than 6.50 M.

|

-,
Ry Y

[} a4 N
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Bund -

~ A continuous embankment, dike .or levee. (genera!ly associated with
rammg or contalmng the ﬂow of nvers)

C‘atchment

. — The watershed or area which contributes runoff to a dram or other

channet.
Contractor

- The individual f irm1 or corporation contractmg with the Employen’Chent for
- performance of the prescribed work, .

Contract Price

- The sum of the products.of the quantities with the agreed prices
appearing in the *agreement -between the. Contractor and the
. Enginesr/Emplayer. : ‘

Counstruction Limit

- Construction 'iimit of a project is area between left & sight side of catch
points- of read under construction, where as in case of structures this fimit
wlll extend to area whlch is reqmred for execution of permanent strucfure

Cuh:c Meter

~ Avolume equivalentto 1.0 Mx-1.0 M x 1.0 M.

Cubgid

'~ Crushed stane part[cles Wlth eech face fractured and in mughly cubaid
shape.

. Cu[vert

.~ Any structure, other than a bridge which prOVIdGS an openlng under a
roadway for dremage or irrigation proposes. and wﬂh a clear span of B.5.
W orless. .

Cum '

~  With or associated with - for exampte; 'Railroad-cum-road' bridge_.

. Cusec

~ Arate of fiow of one Gubic foct per second,

G-




Dayweork

- Workto be paid for an thg basis of actual labour, material, and plant used -

- Force account.

DetourI{Diversionl

- A temporary roédway,_which leaves the main, foute and rejoin it iater, for

the uninterrupted flow of traffic.

_ Drawings

- The appfoved plans{drawings), prcﬁ!es; typical éroés-seclgions, revised
drawings and supplemental drawings, or exact reproduction thereof,
which show the location, character, dimensions and details of the work.

Earth

— Sediments or other uncohs_piidéted accumulations .of solid particies,

produced by the physical and chemical disintegration of rock, and which

may or may not contain organic matter,

Engineer

LA e

- The duly duthorized representative of the Client/Employer for -controfiing

the project site, acting directly or through his . duly authorized -

representatives, who is responsible for engineering supervision of the
work. B : ' L '

Equipment

proper const_r_uction and-acceptable completion of the work:

Fix o

- Any itelr‘n of éons'tmction: which req uires'_sp.é;:ial pla'c;em.ent in t‘he wqus.

- -Any comb.inat'ion of improv_ed 'Isubgradel‘ sr;lbbase. 'basé' and asphalt
surfacing placed on the subgrade to support the_ traffic lead and reduce

its intensity at the subgrade surface.

Fnrms or Formwaork

'~ SHuttering including supports and falsework.

G-12
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Frustration ofa Cant;ract

- Rendered :mposmble of performance by externai cause beyond the
contemplatlon of the parnes

Ganc Header

-~ Experienced workman of labour incharge of small groups of workmen or
labour. ' ' :

Gasolliné-

- Motor spirif, petrol.

Godown

- Wa“reho.use‘ store room or storage shed.

Grade

. — The trace of a vertical plane intersecting the top surface of the proposed
wearing surface, usually along the longitudinal center-line of the roadbed.
Profile grade means either elevation or gradient of such trace. -according

tc the context
Gravel

- Small sized stone, shi'nglé or rack fragments usually rounded in sh“ape‘
formed from rocks or boulders by glacial or weathering action.. '

Guide_Bank'(ﬂ;r Bund) -

- | A pfatective énd -tl;air;ing-émbankment or lgvée for directing rfver flow.
Highway |
- .A general term denoting pu“\licuw-ay for purpéses of vehicu!ar.travell '

inciuding the entire area within the right-of-way. (Recommended Usage:
in urban areas~h|ghway or stréet; in rural areas-h:ghway or road)

Install

~. To place in special posmon any hardware,.eqmpmen’t or fixture for
campletmg a job.

* Kilorheter

pr—

-~ Adistance equal to 1000 m_étefs'.

e b Atk b o 8
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Laboratory.

— A testing laboratory approved by NHA or any testing laboratory, whlch
may be designated by the Engineer.

L)

Leveling Course

~ The layer of specified material of variable thickness placed generaily on
an existing road surface to compensate for depressions and unduiatlons .
in order to correct grades and cross fails accordmg fo demgn

| b

Materials

- Any substance specified for use in the constructlon of the -project and its
' appurienances.

[

..ﬂ._.

Metalled (roadwayi .

- Su_rfaced, pavgd (_roadway). .

Mile

S

- —- Distance of 5,280 feet, (1,610 M)

Monsoon

- — Prevailing winds in the Indian Ocean.

— The rainy season associated with the south-west monsoon:
Motor Spirit
- Fetrol,'gasoline.-

Octroi

- A municlpal'fee for municipal services, -

. Period of Maintenance

- Period of maintenance shall mean the period of contractbt‘s mamtehan(:e -
named in the contract, calculated from the date of compiletion of the work
as certified by the Hand-over committee

Pit:ching or Rip-Rap

d

- Broken stone, bfickwork or cther materials placéd usually on side slopes
of Embankments for protection of the earth surface. dry or in cement
mortar as specified,

¥ .
£

G-14-
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_Prime Cost_

' ' — A net sum entered in-the Bill of Quantities by the employer as the sum
: provided to cover the cost of or to be paid by the Contractor to merchants
. or others for specific articles or rhaterials to be supplied aftar deductmg

. all trade dxscounts and any discount for cash.

- ' Prowde

- To make available an ;tem for & certain perlocﬂtlme or indefi nlte time as
the case may be. :

Proyisional Sum

- Any sum of money fixed by the Employer and included in the Bill of
Quantities fto. provide for-work not otherwise included therein. . A
provisionai sum is enly to be expended, gither whally or in part under the’
Employer's Representatives or the Engineer's direction in accordance
with Contract. This sum may or may not be ut:llsed in full or partially
through the contractor,

Regulator

-~ A canal structure, usually equipped with Qates, for conirol, or checking, of
flow in the canal or an off taking channel. :

- Report
Revetment {'Materiﬂil
- -Rock.

. Right-éf—wav ROW),

- A general term dencting.land, property, or interest therein, usual!y in a
strlp, acquirgd for or devoted to transportatlon purposes ‘

' B.@Ldsa.ﬂ_e
— A general term denoting the area adjoining the outer edge of the

. roadway: Extensive areas bstween the roadways of & d:wded highway
. may also be conSIdered roadside. '

‘ l . Return

- Roadway

_ The portion of a highway within limits of construction.

A
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Scaffolding

- Arrangement of stru.s!columns/plpes to support shutterlng or other

platfarms.

Setting out

— Laying out or staking out-establishing on the site the hnes levels and
grades to which the construction works are to be carried out.

: Slungle ’
— See Aggregates.
' Shoulders N

- — The portion of the roadway cont[guous with the fraveled way for

accommodation of stopped vehicles, for emergency use, and for lateral

support of base and surface courses.
Sidewallk

© — That portlon of the roadway primarily constructed for the use of
pedestrlans

- Cross tiés, i’ai}road -tie}s.
SoilBindel'* o
_— Portion of Soil bas'sing 0.425 mm (# 40) sieve.

" Special Provisions

~ Additions and revisions to-the Standard Specifications and General'

Conditions of Contract, .covering condrtsons partlcular to an individuat
contract.

Sp oil Bapk
- Disposal area for ex::ess excavatzon spoﬁ tip or waste dump

Structures

— Bridges, cuivérts, catch basins, drop inlets retaining walls, manholes,
headwalls, service pipes causeways Irish bridges and other features
which may be encountered in the work and not ottierwise clessed herein,

Subbase

. The layer of specified material and thickness placed between the base

-course and subgrade.

G-16 .
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Suhg rade

-~ The top surface of a.fo adbed upon which the pavement structures and
“shoulders including curbs are s are constructed.

Su_hcr, rag'ge leyel

- That level of the roadbed Aar, embankment} on which other road matenaj
has to bs placed.

Subeorade treatment

- Modification of roadbed material by stabilization.

. Substruycture

-~ All of that part of 2 structure below the hearings of sample and contmuous .-
spans, or rigid frarnes including back walis wing walls. -

Super-tax

— A Pakistani tax on income or prof ity abOVe a certam levei of income or
. profit. _ .

Surface Course

— The uppermost layer of specn‘“ ied thickness of an asphalt concrete
pavemant also called "Wearlng Course",

Surfacing

— The uppermast layer of specified material_placed on the traveled way or

- shoulder. Types of surfacing may consist of suface frealment (_hot

"_surface dressing). of asphalt .concrete surface course, or concrete
pavement

Supply

. — Primarily meaning to deliver _any-{ item on permanent basis. -

‘Tender

- Bid proposal.

Tenderer.

— Afirm or individual submitting a Tender.
~ Tralfic Lanes

-~ That portion of a traveled way altewmg the maovement of a single {me of
vehicles. . .

G-17




Unmetal!ecl (Roadwa_)

= Unsurfaced unpaved {roadway){dzrt road

Variation Qrder

— A document compiled ta include changes, substitutions and additional
work items not covered in the B.0.Q, for the sanction of the competent
Autharity and shall mclude increase or decrease in quantities or rates
also. :

Work

The'wbrk shall mean the furnishing of all labour, materials, equipment
and other incidentals necessary.cr convenient to the ‘successiul

completion of the project and carrying out of all the dutles and obligations

. imposed by the ccntract

Yagon | (r:al]waﬁ

- A raliiroad fr'eiéht car.

‘Waxleav )

.- Permfssron to cross land, right of entry as defined in the land acquisition

act of the Government of Pakistan.
Well

— A concrete or masonry caisson incorperated in foundations: .

Workine Drawings

- Stress sheets, shop drawings, erection plans, falsework plans, form work
plans, cofferdam plans, bending diagrams-for reinforcing steel, or any
other supplementary plans or similar data which the contractor is requ1red
+o submit to the Engmeer for approval. ,

Written Undertaking

- Awritten promise.

G-18
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SCHEDULE FOR SAMPLING AND TESTK’\EG OF EMBANKMENT . AND SUBGRADE
(ITEM NO. 108 TO 113) .

Material Test Designation Sampling and Testing Reference
Frequency .
Soil } Classification. AASHTO M-145 1/2,000 CM. As per ltem
108.2,
109.2.5,. -
110:2 etc.
CBR AASHTO T-193 1/2,000 M. As per ltem
- : 108.2 and
110.2 etc.
Swelling AASHTO T-193 1/2,000 CM. As per ltem
108.2 (c) -
Moisture Density | AASHTO T-180 "1/2,000 M. As per ltem
(Lab) or _ 108.3,
Relative Density. ASTM D-4254-83 171,600 M. 109.2.2 etc
‘ ' . ‘ - ref. Density
| Field Derisity. AASHTO T-191 1/200 M.- As per Item
- R 108.3, :
109.2.2 etc.
G-19
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: SCI—IEDULE FOR SAMPLING AND TESTING OF GRANULAR SUBBASE

(ITEM NO. 201} -
Material Test " Designation Sampling and Testing Reference-
Frequency '
Aggregate Grada{ion AASHTO T-27 3/Source plus'1/1000 CM As per ltem
. _ : No. 201.2
F’Iasticit‘y index. AASHTO T-89 3/Source plus as required
. and 7-80 base cn visual observation, -do-
CBR AASHTO T-193  |-3/Source: plus as refjuired
' based on variation in ~do-
gradation or 1/4000 GM
Abrasion AASHTO T-98 | 3/Source.phis 1/500 CM -do-
| Moisture Density. | AASHTO T-180 | 4/1000CM_ -do-
Field Density AASHTO T-191. | 4llayer'400 M laid, 3 |Asper ltem
- T-238 and T-239 MinimumAayer if less than'jNe. 201.3.4.
400 M laid/ : : '
Sand Equivaient AASHTO TA78 3/source plus as required | As pér ltem
S ' based on visual observation. | No. 201.2

G-20
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(ITEM NO. 202)

SCHEDULE FOR SAMPLING AND TESTING OF AGGREGATE BASFE COURSE :

Test

Reference

Faterial " Designation , - Sampling and Testing
: . Frequency .
“Aggregate | Gradation | AASHTO T-27 3/Scurce plus 171000 M As per {tem-
_ : ' - ' 202.2 (a)
Plasticity Index. AASHTO T-88 SfSource‘pius as required As per l-fehq
and T-60 - | based on visual observation. | 202.2 (&) -
'CBR AASHTO T-193 - | 3/Source/stock pile plusas | As per ltem
- ' required base on variation in | 202.2 (f)
gradation. :
Abrasion. AASHTO T-96 3/Source plus 1/5,000CM | As per ltem
: ' - 202.2 (c)
‘Bodium ' : ) -
Sulphate AASHTO  T-104 | 3/Bource plus 1/5,000 CM As per ltem
Soundness T o . 202.2 {d)
Fractured faces. . § Visual 3/Source plus as required As per [tem
' s based on visual observation, | 202.2 (b)
Moisture Density. [ AASHTO T-180 | /1000 CM As per item
. . ' : ' 203.3.3.-
Field Density. AASHTO T-191 or | 4flayer/400 M jaid 3 As per item
- - T-238 and T-239. minimum/layer if less than 202.3.3.
400 M laid.
'Sand,EqUiya[ent' AASHTO T-178° 3isource pius as required - As per itam
: . ' : ‘| based on visual observation. | 202.2(e) '




FOR SAMPLING AND TESTING OF ASPﬂALTIC ‘BASE COURSE

SCHEDULE
' : PLANT MIX (ITEMNO. 203)
Material Test Designation - Sampling and Testing " Reference
. Frequency. '
Coarse Gradation AASHTO  T-27 1/1000 CM
Aggregate ' : )
' Abrasion AASHTO T-96 3/Source/stack pile pius . | As per item
' 1/8000 CM Z03.2.1 (a)
Sodium Suiphate | AASHTO T-1D4 | | 3/Source plus 1/5000CM | As per ltem
Soundness L 203.2.1 (b}
Stripping AASHTO T-182 3/Source plus 2/5000 CM -
Fractured faces Visual ‘ 3/Source plus as required - .| As bér-lter‘n :
} based on visual abservation; 203.2.1
"Flat and Elongated | Visual . o As per ftem
Particte. 203.2.1 (=)
Specific Gravity. . "AASHTO T-85 4/Saurce for each size in Hot [ For use in
" and Absorption . ’ bins of Asphalt Plant preparation
, "| of JMF.
Finé Sang Equivalent AASHTO T-176 3/Source plus as required As per ftem .
Aggregate Coor o based on visual ob_s.ervatioh. 203.2.1 (¢)
' Plasticity Index.- . AASHTO. T-89 2/1000°CM | As per ltem
.. 1andT-90. ' 203.2.1 (d)-
Specific Gravity. AASHTO T-84 4/Source. For. use in
o . . preparation
- . . _ “of JMF.
Friable Particies . AASHTO T-112 1 2/5000.CM - -
Asphalt Specific Gravity. - . | AASHTO T-228. 2/Shipment. For use in
Cement. : : : . preparation
X of IMF.
Penetration. | AASHTO T-49 3Week of plant pperation _ As p_er' ltem
' - Samples taken from heating - | 203.22.
tank at staggered intervals.
i Mixture Extraction AASHTO T-184 i
I Gradation T-30
Bulk Sp. Gr | AASHTO T-156
— Method B
Maxifium Sp. Gr. | AASHTO . T-208 ! 2/day’s production. As per ltem
‘ . _ | ; : 203.2.3.
Air VVaids AASHTO T-269 - | . | | ‘
‘G-22

-“‘}'!3_ .o
3 A TR

4-

N -

sty e >.,

fl o

-




SCI-IEDULE FOR SAMFPLING AND TESTING OF ASPHALTIC BASE COURSE
PLANT MIX (ITEMNO. 203)

~ aterial .- Test Designation | Sampling and Testing Reference
o ' Frequency. ‘

S ;

| Mixture Thickness - | AASHTO T-230 tfayer @ 100 Minterval | As per item

| compacted | . : A per lane. 203.3.11,

!"" piace. C : - ' ' S

E | Compaction AASHTO T-230 | 1layer @ 100'M interval | As per item

ASTM D2950 per lane i 203.3.9

Test locations will be selected at random,

Ry ey ST S T W T = |
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- SCHEDULEFOR SAMPLING AND TESTING OF SOIL-CEMENT BASE COURSE

(ITEM NO. 204)

Material Test Des:gnat:ou ' Sampling and Testing ‘Reference
‘Frequency,
Soil . Classificatiqn.' ' AASHTO T-27 and | 3/Borrow Source plus' Soil Class
. . T-88. 11000 CM musi be A-3
or A-4, ‘
Mixture Mr.jisture~ Density. | AASHTO T-134 1/Sail Ciass. As per ltem -
: . 204.3.4 for
ref. Density
Pulverization. 1 Note (a) | 1/300 m strip -
Field Density. AASHTO T-191 or | 1/300 m strip. As per item
"T-238 & T-208, 1/300 m strip 204.3.5. )
Compressive ASTM D-1633 - 1/S0il Class | As per item
Strength - . _ 204.2.4
Wetting & Diying | AASHTO T-135 1/Soll Class For mix
: ' - design,
Note: . ' ) .
a) - Screening of Soil through one inch and No. 4.

sieves prior to mixing with cement.

C(G-24 .
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(ITEM NO. 205)

IS SCHEDULE FOR SAMPLING AND TESTING OF CRACK-RELIEF LAYER

Test

Designation

Sampling and Testing

required based on visual
observation,

[ Material Refercnce:
Frequeney

.-l-'_"'_.-_._._—.__ . . -

Aggregate Gradation AASHTC T-27 Same as for item 202, . As per ltern
‘Crushed) ' 205.21.

' Agg regate _Gradation ' AASHTO T-27° Same as for coarse As 'p'e{" item
1Asphaltic ' aggregate under item 203. | 205.2.1.
oper-graded - '

{ plant mix)
Asphalt - - Same as for item 203.‘. As p'er ltem
Cement : 203.2.2,
phixture - Asphalt Coating. AASHTO - T-195 1/day's prodﬁcticn oras
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PLANT MIX (ITEM NO. 305)

LT

SCHEDULE FOR SAMPLING AND TESTING OF WEARING COURSE

. G-26

A e bl

Material Test Designation’ Sampling and Testing Reference
. Frequency
Coarse Gradation '| AASHTO 'T-27 | 171000 CM
Aggregate ) :
- Abrasion, . AASHTO T-98 3iSource plus 1/6000 CM As perlem | §
' ' : ' 305.2.1(a) {3
Sodium Sulphate AASHTO T04 _SJSE:urce plus 1/8000 CM | As per ltern
‘Soundniess - ' ' : : 305.2.1 (b)
Stripping AASHTO T-182 | 3/Source: plus 1/5000 CM '
Fractured faces Visual 3iSource plus as required | As per flem -
base_ on visual observation, 305.2.‘_|
 Flatand Elongated |, | As per item
Particle, ' Visual -do- 1 306.2.1 (2]
Specific Gravity =~ | AASHTO " T-83 4/Source for each size in Hot | For usein
and Absorption. : bins of Asphalt Plant. preparation
: : ‘ of JMF. .
Fine Sand Equivalent - | AASHTO T-176° | 3/Source plus as required | As pér Yterm
Aggregate ar _ | base on visual observation. | 30£.2.1(c}
‘ Plasticity index. AASHTO T-89& | 1/1000 CM: Ag per ltem
- T-80. - 3058.2.1(dy”
Specific Gravity. AASHTO T-84 2/Source - Forusein | |
: o . | preparalion
- i || of JMF.
Friabie Particles AASHTO T-112 -| 1/5000 CM -
Asphait Speciﬁc Gravity. AASHTO T-228 . '2_z’shipment. Foruse in-.
Cement. : : : o “ » | preparation
o of JMF.
Penetration. AASH‘TO T-49 3iweek of plant operation. | As per
: : C Samples taken from-heating | clause
tank at staggered intervals. | 305.2.2 _
Premix Extraction AASHTO T-164 Ik
Asphalt Gradation AASHTO T-30 %
Flow AASHTO T-245 : i
- . T |
Stability AASHTO T-245 2/day's production. | Clause | E -
_ e : _ 305.2.3, §
Bulk Sp. Gravity AASHTC T-166 :
Lass Stabhility AASHTO T-245
s
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SCHEDUL}L FOK SANLELANG AND LES§LNG UF ¥ EAKLNG LU UKSE,

PLANT MIX (ITEMNO 305)

Test locaf.ions,wi_ll be selected at random,

G-27

latecial Test - Designation Sampling and Testing Reference

" ' - Frequency '
i Mixture Thickness AASHTO T-230 [ 1hayer @ 100 M mterval per | As peritam

compacted in ' lane 305.3.2.

' !place o ‘

i Compaction AASHTO T-230 | 1/layer @ 100 Miinterval per | As per ltem
: ASTM D2950 lane. 305.3.2.
Males




' SCHEDULE FOR SAMPLING AND TESTING OF CONCRETE -

(ITEM NO. 401)

SRR S LR

FRiles

PRIt

Material . Test - Designation Sampling-and Testing Acceptance
_ Frequency Limit. |
Coarse Gradation _ AASHTO T-27 | 2/Stockpile pius 1/1000 CM | As per ltem
Aggregate - | 40123 .
[ unewe, .| AASHTO ‘T-19 | 1/Source pius 1/1000 CM For use in
L : ' ' preparation of
1 mix design.
sb. Gravity AASHTO T-85 | 2/Source plus 1/1000 CM -do-
Absorption AASHTO T-85 | 1/Source plus 1/500 CM - do-
Abrasion AASHTO T-86 1/Source plus 1/5000 M As per ltemn
R - 40123 .
Soundness . AASHTO T-104 | 1/Source plus 1/5000 CM As per ltem
. : 401,2.3
| Deleterious’ AASHTO M-80 | 1/Source plus 1/5000 CM AS per ltem
Substance - Co . ‘ 401.2.3
Fine
Aggregate - o ' R ' : .
: Gradation AASHTO. M-8 2/Source plus 1/1000 CM As per ltem .
- : | 401.2.2
Unit W AASHTO T-18 - | 4/Source plus 1/800 CM For use in
: : . | preparation -of
mix design.
Speciﬁﬁ , . : L
Gravity - AASHTO T7-84 4/Source. p[us ‘I!’I 000 CM -do-.
Absarption | AASHTO 'T-84 | 1/Source plus mooo cM -do-
Crganic - ' _ , , :
| Impurities | AASHTO T-21 | 1/Source plus 1/1000 CM As per ltem
) : : ' : 401.3.8 and
40122 .
Soundness AASHTO T-104 | 1/Source plus 1_'!5000 CM -
Fineness AASHTO M-6 1/Source plus 1/1000 CM As per ltem
o . : 401.2.2
DeleteriouUs AASHTO- M-8 1/Source plus 1/5000 CM- As ber tem
" Substance ‘ ' 401.2.2
' Petrographic - 1/Seurce plus 1/5000 CM -
(5-28
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l - SCHEDULE FOR SAMPLING AND TESTING OF CONCRETE
(ITEM NO. 401)
l »iaterial Test ) Designation - f Sampling apd Testing - f : Acceptancg“
. . : Frequeney,: ) . Limit.
' | Yield Testfor | AASHTO T-121 | 1/otor1000Bags ©  |.As perltem
Cement Content ‘ L 131633
' Cement ‘Setting Time AASHTO T-131 | 1/Lotior 1000 Bags ' " |Asperltem
‘_ | | : . R I L -3
Mortar Strength | AASHTO' T-132 | 1/Lot or 1000 BaQs _ As per tem
l . C o .t _ -1 401.2.1
- Water Chemical Tests | AASHTO T-26 | U/Source As per Item
l - . | {40127
édncrete Compression- | AASHTO T-22 - &/Shift or 50 CM (2 sets of 3 As per liem
l .mix i {Cube or Cylinder) |- .| sach) 401.4.1 iable
: 401-1
" | ‘Siump . | AASHTO.T-148 | ushitorsoCM | - “do-
. & B . G-28




TABLE FOR ALLOWABLE TOLERANCES ' .
{(EARTHWORKS, PAVEMENT COURSES AND CONCRETE)

K- e—

. Thickness Level 5M Straight- |- Cross-fall | Longitudinai Grade
Description _ edge (%) in 30.M- -
_ (mm) {mm) {mm) - : (%)
Sub-grade + 20 +0 30 - +0.5 + 0.1
' : - 40
Subbase {Granularor |+ 10 +0 20 +0.3 £0.1
Stabilized) - 20 {-25
Base Course (Granular | +5 +5 ) +0.2 +0.1
or Stabilized) - 10 -10
Asphaltic Base Course, | +3 1+3. & +0.2 +0.1
' - - 10 -10
Asphaltic Wearing 3 +3 5 . +0.2 +0.1
Course. : .
T o
Concrete for 1+10 } +10 5 +0.2 + 0.1
Pavemnents, it .. -5 )
o
+5 . +10 5 - -

Concrate for structures

. .
*’-_.
I:'\..._ L

Nate: 1.

Material for stabifization @:if soil may be cement, ime or bitumen.

Accumulative tolerance shall not be more thén that as specified against
the finat layer. .
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o ALLOWABLE TOLERANCE FROM THEORETICAL WEIGHTS

(REINFORCEMENT)
AS PER AASHTO M-31

)

E] .
Diameter of Bars . ' Lot under .o _ I'I‘ldivid.ual Bar under
Al eveeereeseesareseese et esnraens 3.5% - R 6%
* The term “Lot" means aII bars of the sams ncmlna{ weight per finear meter contamed inan
- individual shipping release or shipping order
Nate: Reinforcing bars are evatuated on the basis. of non‘ma! ‘weights. In na case shall the

overweight of any bar or.lot of bars be cause of rejection

G-31-




(REINFORCED

TABLE FOR ALLOWABLE TOLERANCE

CONCRETE PIPES OF CLASS - IT AND IV)
AS PER AASHTO M-170 ,

Internal diameter

Permissible Varistion in the

diameter of 890 mm to
2750 mm '

Whichever is less

Description Variﬂlﬁon JWall Thicknes; Position of Reinforcement
(Vo) ‘
Pipes of internal +1.5 -Smmor + 10 percent of wall thickness
1| diameter of 300 mm to -5 percent { or £ 12 mm. whichever is less
B0 mm Whichever is less
| Pipes of internal + 1.0 -5mmor . + 10 percent of wall thi'ckne$s
- 5 percent 1 or £ 12 mm. whichaver is less

Y=

1 -
: - - !
5 i ; H

Notes: 1. Pipe having localized variations in'wall thickness exceeding those
, specified above shall be accepted, if the three-edge bearing strength and
minimum steel cover requirements are met. '

2. Pipas having vafiations in the position of the reinforcement exceeding
those specified above shall be accepted i the three-edge bearing strength

requirements on a representative sample are met.

G-32-
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Y et inialelnlnlulelaluiiclalulo

-Brick Kiln material. .

SECTION-1 .
EARTH WORK AND ALLIED ACTIVITIES
| ltem Mo . Descr_ipti!:n New Construction Rehabilitation. ' Maintcnancé '
100 - General; Earth Work. 0 0 "o
101 - Cl.ean’ng and Grubbing. o -
‘1 Nz - Removai of Trees. Q
103 - Stripping. o
104 g - Compaction of Natural Ground, o}
106 - Roadway and Borrow Excavat_ior't‘ o]
106 - Excavation of Unsuitable surplus o}
material. '
107 - Structural Exca\:fation and Backfill. a . o}
1086 - Formation of Embankment. .0 .0, Q.
109 - | Subgrade Preparation. 0 o
110 - Improvéd Subérade. ‘ 0
111 - | Soil Cement Stabilized Subgrade. o
.112 - Lime Stabilized Subgrade._ o]
113 - - | Bitumen Stabilized Subgrad. 0
114 - Dressing and Compaction of ‘ o 0
- Berms. ‘ .
115 R;einstatementl of sh'ou!ders from o

G-33




SECTIONI

N
Ttem No Description _New Construction { Rehabilitation | Maintenance
200 - | General - Q o
201 - | Granular Subbase. o ) )
202 - | Aggregate Base Course. 0 0 .
203 Asphaltic Base Course Plant Mix. 0 o
204 - | Sol Cement Stati_iiized Subbase- o 0
and Base.
205 - | Crack Relief layer. o 5 -
206 - | Water Bound Macadam Base. o or o
207 - { Deep Patching. 0 o
208 - | Reinstatement of Road Surface. 0 0
209 - | Scarification of Existing Road/ 0 ‘0
Breaking of Road Pavement
Structire. . .
210 - | Pavement Widening and Grpoving o Q.
- of existing surface. i .
211 - | Lime Stabilzed Aggregate Base o
.| Course. . :
212 - Bitumen Stabilized Subbase or o o
Base. '
243 . | Cold Recycling of Road Pavemnent o
Structure/Soil Stabilisation.
214 - | Asphattic Base / Binder Course o -
215 - | Geotexilés o

G-34
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SECTION-III .
SURFACE COURSES AND PAVEMENT,

Iterm No Pescription New Construction | Rehabilitation | Maintenance

I

00 - | General - o - | e : ¢

301 - | Asphaltic Materials. - _ ) | A -2 . o

302 - Bituminous Prime Coat, a : 0 - o . o

303 Bituminous Tack Coat. ' o o . o

1304 - Bituminous Surface Treatment and o o) o
" | Seal Coat, : ' :

| Plant Mix.

306 - | Shoulder Treatment.” " . "0 i o B o

307 . Bit-Mac.” o . : o g A

308_ - | Hot Rec‘:ycling.lofAsbhalgConcrete [ o e
309.- - .| Cold Milling ' , . '_ o e | 5

310 - | Concrete Pavements, = | e L | o

. 305 - | Asphaltic Concrete Wearing Course, | - 0 0

_ G-35




SECTION-TV | ’
' STRUCTURFES
Ttem No Description _New Construction | Rehabilitation Maintenalni:e
' 400 - { General - Structures. _O. o} 9.

400A - | Bridges and Culverts, 0 0 |
401 - | Concrete. - 0 a | o
402 - | Falsework & Centring for Bridges 5 ‘o o
403 - Formwc;rk. © [v] o
404 Steel Reinforcement, o o g
405 . - | Prestressed Concrete Stru.ctures. | a
406 - _Joiﬁts & Bearing Devices for Concrete 0 o
407 - | Piling. . | 0
408 | - Sheet Piling.l | 0.
408 - | Well Foundation "0
410 Brick Masanry Q o <)
411 ~ Ranldom aﬁd. Dressed Uncoursed ,

Stone Masonry. . ' 0 ) )
412 - Drlessed Coursed Sfoné Masonry, a’ o] ‘
43 - Steel Structures. o . G

|

i
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DRAINAGE AND EROSION WORKS,
f ITEM NO DESCRIPTION New Construction - ‘Rehabilitation Maintenance
| 1500 - General - Drainage & Erosion Works.. 0 _ "o ‘ o
isg1 - | Reinforced Con.crete Pipe Cuiverts 0 | o o
‘502 . | Bed to Concrete Pipe Culverts. _ o ‘ S o
§503, - | Underdrain, ‘ | L _ | _ o, . o ‘
| 50;: . . | Headwalls. Wingwai!s. Parapets, . . , .
N Approach Slabs, Aprons and siphon’ . g . o - a
intels f outlets, -
is05 © - | Manholes. R | | o o 0
506 - Drop; ln.iets and Catch Basins. '. | : o .o 0
507 o= éabions - . . - 0 . o | o
s0s . | Brick Paving. o o e b - o o
508 - R}pralp and Reinforced Concrete - ' o o o
| Slope Protection. ) ’ e
510. - -Di-smantling of Structures and 0 I | o o
Qbstructions. ’ :
514 - | Stone Pitching. - _ o . -o P |
Y12 - |{ Ditch Lining and Wash Checks. - | o - _ ‘ o - o p'-_ " ‘




SECTION-VI )
ANCILLARY WORKS.

Item No Description f\'ewf Construction ] R'ehabiliia_ti(;n‘ Maintenance
800 - .. Génerai - Ancillary Works. o C.} a
601 - Cén‘crete Ker‘bs.‘Gut‘liers and é 0 o

' Channals.
laoz. - | Asphalt Concrete and Cernént 0 o o
Concrete Side Walk.

603 . - " | Brick Edging. a o o
Bo4 ' - M;atal Beam Guard-rail. o] o '-q
805 - Congcrete Beam Guard-rall, ) | g 0
606 - | Bridge Raling. - o o o
607 - T'rafﬁc Signs and Safaty Devicss. a - o o
808 - | Pavement Marking. 0 o - 5
gog - Refiebtorilzed-Pa\jement Studs. o 0. 0
‘810 - Pret.;ast Concrete Posts & Markers. . C o] 0
611 - FenI(:ing.h. | o .

612 - Furﬁishtng and Planting Trees, ,

a Shrubs and Ground cover. 0. o} 0

813 - . o o

Sprigging and Sodding.
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| GECTION-YII

&

i 705

708

Descripticn New Construction | Rehabilitation
Provision-of Survey Teams and o !
Instruments. T
Provide, Equip and Maintain Office 4] 0
Facllity to the Engineer. - ' '
(Base Camp Facility)
Provide, Equip and Maintain . o 0
Laboratory for the Project.
Maintenance of Works for One Year - o
after completion (Period of =~
Maintenance.)
Temporary RoadWorks for Traffic o
Biversion. .
Contref and Protection of Traffic, -]

| Maintenance

G-39.
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EARTHWORK

(TEM 100 GENERAL

-l—"“'—'.-._._

1001 - DESCRIPTION

Eartbwark wilt consist of alt necessary work for the excavation and placing in
. emnbankment or backfill or disposal by dumping of earth, rock or other
material from or to the roadway or adjacent thereto or from borrow areas,
including the excavation of side -and nterception ditches, the removal of
" unsuitable subgrade material, the formation of laybyes, the widening of cuts
and the flatiening of cut slopes whether to obtain material for embankments
“or backfill, or. to increase the stability of the slopes, clearing and grubbing,
the seleclive removal-of trees, stipping and the removal df existing
obstructions within the approved cross section for excavation, in accordance
with these specifications and in conformity with the lines, grades, sections,
.and dimensions shown on the drawings or as directed by the Engineér,

1002 SOILI\FORMATION_

Any information concerning the properties of the soﬁ or sub sail and other
geotechnical information shéwn on the drawing or ather documents farming:
part of the contract is for information. only. The contractor is obliged to make
his own assessment of site conditions prevailing. . No claim for extra cost or
time extension will be entertained based on the information provided.

The Contractor shall be deemed to have visited the site prior to making his
bid and shall ascertain the nature of the earth and rock, its quantity,

" locations and’ suztab:l!ty to meet.the specified requiraments, -and he shall’
base his bid estimates solely on his own soil investigation. After the award
of the contract no claim for a revision of bid pnces dependmg on the sources
of sod information will be entertamed .

100.3 EXPLOSWES

Where explosives are used the Contractor shall provide suitable buildings or

- warehouses in approved positions for the storage of explosives, which shall
be stored in the manner and quantily approved by the Engineer or as per
relative laws of government. Such storage places shall be-accessible only to-
authorized persannel. They shall be properly marked, alf doors or accesses
thereto. shall be constructed of materials as directed by the Enginesr and .
provided with secure locks and all necessary means for preventing access
by unauthorized persons. The Coniractor shall be responsible .for the -
prevention of any unauthorized issue or improper Use of any explosives,
The, handling of explosives shall be entrusted only to experienced and
responsible men, to the satisfaction of the Engineer, and in conformity with
the statutory reguIatlons .

1001




100.4

- 100.5

| Al dﬁlling'énd blasting shall be done in such a manner as to bring the .
excavation as close as possible to the required cross sections, and e .
disturb as little as possible the material to be left in place. Blasting by .

means of.drill hales, tunnels, or any. cther method shal) be performed-at the
entire risk and responsibility of the Contractor wha shall have no claim to
payment for extra work occasioned by breakage outside the approved

" crogs-sections or dimensions.

The greatest care shall be tzken by the Contractor during .all blasting -

operations to ensure that no injury be done to persons or damage to
property or to the finished work. Shets shall bs properly loaded and capped,

_and only a moderate charge shailt be used in each hole. A record of all

explosives used, showing locations and amounts, -shali. be kept by the
Contractor for chgcking by the Enginesr.

Where directed by the Engineer, the Contractor shall pro'vid-é heavy' mesh
blasting mat for protection of persans, gproperty and the work. If necessary,
blasting shall be restricted to time prescribed by the Engineer. :

The Engineer may pfohibi_t biasting and’ order the rock to be excavated by
other means, if, in his opinion, it would be dangerous to persons or adjacent
structures, or is being carried out in a reckless manner. If traffic on the road

has to be interrupted, the Contractor shail obtain approval of his schedule

for such interruption from the proper authorities and shall . satisfy the
Engineer that he has obtained it. No -extra payment shall be admissible for.
such arrangements as described hera above. :

REMOVAL OF EXISTING OBSTRUCTIONS

The pay items under flems 101, 103, 105, 106, 107 and 108'sha{l fnclu'de a

the cost of removal of all material regardiess of its nature, encountered

within the fimits of the approved cross-section, indluding the removal and -

disposal, as required by the Engineer, of existing brick, stone, concrete or
masonry, rock bouiders or fragments, old pavements, culverts, bridges or
parts thereof, retalning walls or any other material encountered during the
éxcavation, unless a separate itern exists for such features. J

REMOVAL OR DIVERSION OF WATER

' Except where provided for, no separate paj/meni will be made for ccnﬁdl of

or removal of water during or after. eartiwork operations. The cost of

- gheeting, shoring, cofferdams, pumping and draining shall be included in the
pid prices for earthwork, The Contractor shall provide necessary facilities '

for dewatering and for draining or diverting watercourses when necessary
for the protection of the contract work or where required by the Engineer.

The Cun{ractdr.shall provide such drainage ouﬂet ditches or canals as may.

“he necessary to. effect proper drainage before rain is expected. - Such

drainage ditches or canals for protection of work during construction and.
their maintenance and clearing to make them continuously effective during
the wark shall not be. paid separately, but shali be deemed to be inciuded in
other items of work. ' ' . '

- 100-2
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The Contractor shall alsa provide, fix, maintain and operate such engines,
pumps, hoses, chutes and other appliances as are necessary to keep the’

accumulated water at a level required for the safety of the structures as
directed by the Engineer,

100.6 . DITCHES

The Contractor shall construct side- ditches, interception ditches, and inlet -
and outlet ditches as shown on the Drawings or where ordered - by .the
‘Engineer, whether for temporary or permanent dgrainage. In order to keep -
water away from the embankment, subgrade, andfor pavement during
construction, the Contractor shall at all times ensure adequate drainage by
.scheduling ditch and outiet so that the drainage is opérative before work is
stated on the embankment, subgrade or pavement. He shall clean and trim
all such drainage ditches frém time to time, so that there may be a free flow
of water throughout the whole period of the Contract. Ditches shall first be
. trimmed according to approved -cross-sections, and finat trimming, including
the repair of any damage that may have been done during the construction
wark, shalt be carried out after the campletion of the other construction work
and shall be a condition for final approvai and acceptance. '

‘Unless otherwise specified no separate payment will be .made for the
excavation of side ditches, interception ditches, inlet and outlet ditches but
such payment will be made under item 105 or 106 whichever applicable,

Where indicated on the drawings or when required' by the Engineer, the
Contractor shall take cross-sections of existing stream channels, and in. -
collaboration with the Enginesr, mark them with details of the excavation
required for the relocation of the siream channel. Work shall not proceed
without written approval of the marked cross-sections by the Engineer.

100.7 -~  EXCAVATION FOR CULVERTS

Except where otherwise specified excavation.and backfil for culvert and -
drainage pipes, except granular backfill to under drains, ‘will not be paid for-
separately, but shall be considered as a subsidiary obligatien of the
Contractor covered under the contract price for the various classes. of pipe
culvert as provided in tem 801, - - . ‘ .

100.3 LANDSLIDES, BENCHES, FLATTENING OF SLOPES

. The Engineer may order the removal of material resulting from landslides,

“the construction. of benches in or above the cut slope or in the embankment-
slope’ or- where in “his opinion the slope shows signs of instability, the
flatiening of the slope. Payment of all such work shall be at contract prices
in ltern 108 ar 108 as the case may be. - o . ‘

100.9 ' SURVEY AND LEVELING PRIOR TO
.. COMMENCEMENT OF EARTHWORK

The Contractor shall be responsible for the setting out of the work in
accordance with Clause 17 of the Géneral Conditions of Contract.
Notwithstanding that project drawings have been issued to the Centractor,
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the Contractor shall also be responsible for taking joint cross-sections on the -

. proposed alignment of the road, submitfing three copies of the plotted cross-
sactions and longitudinal profile to the Engineer and obtaining the approval
of the Engineer to such cross-section and langitudinal profile before any
wark in connection with Earthwork is commenced. These cross-sections
and longitudinal profile shall be in the form and manner as instructed in
writing by the Enginser. '

:

.+

-

100.1¢ . . MEASUREMENT AND PAYMENT

- The guantities of the varjous classes of excavation or embankment to be
measured for payment under the contract shall be limited to the lines and
level as taken under clause 100.8 above. However if the levels so taken
differ appreciably from design levels the- mater shall be referrad to the client.

[}

Excavation and filling beyond the lines and level shown on the drawings,
approved profiles and cross-sections will net be paid for. The Engineer. will .
decide the angle of the slope of cuts and fiils as the work praceeds on the -
basis of evaluation of the soii characteristics. The actual lines of the cuts
and fills as made will be duly measured and recorded by the Contractor..
The Engineer will check these recards and wilt approve the measurements,”
if correct, as a basis of payment. Excess of excavation shall be backfiled,
as directed by the Engineer, with subbase materials without extra payment .
to the Contractor; excess of fil may be either left in place or removed as
required by the Engineer. The quantities of excavation, backfil and

' earthwerk to be paid for in items 103, 106, 107 and 108 respectively shall
be the number of cubic meters of material measured by the average end-
area method, except where the error may exceed plus or minus five percent
as compared with the prismoidal formula in which case. the Engineer wili
authorize the use of the more accurate method,. However, the Contractor
shall request such authority before he submits his quantities for approval,
Quantities measured on the average end-area basis, once they have been
submitied and approved, shall not be subject to raview for the purpose . of
app!ymg a more accurate method '

3 _ .
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JTEM 101
-l—""_'_.__

101.1

C101.2

101.2.1

101.2.2

CLEARING AND GRUBBING

DESCRIPTION -

" This work shall consist of removal to the specified’ depth, grubbing and
_disposal -of all surface objects, as and where directed in writing by the

Engineer, stumps, roots, bushes and trees with less than 150 fmm girth,
vegetation, logs, rubbish-and other’ objectionable mam such
objects as are designated to remain or are.to be removed in accdrdance
with other. sect:on of specif] catlon :

CO\STRUCTION REOUIREME\ITS

- Clearing/Grubbing

In roadway cut areas, all surface objects or any chject to the depth of 3C Cm,

" below subgrade level such as stumps, roots, vegetation, bushes, fogs,

rubbish shali be cleared and/or grubbed as directed by the Engineer. in
roadway fill areas where cIearing and grubbing is required, same shall be .
carried out to the depth of 30 Cm below natural surface level as described
above.. .

Operatxon of ciearmg and grubbing shall in no way be deamed to effect any

~ level or volume change of the area,

After clearing and grubbing, the compaction of the area wih' be restored toits

- original value without any extra payment. However Engineer may direct in

writing to the Contractor for stripping {if so required) under item 103 or for
compaction under item 104, Compaction of Natural Ground, if the original-
compaction s less than the required for respective zone. Payment of these
items will be made separately under the relative items used for such
purpese.

Before bottcrh layer of 'ernbankm'ent is- placed, contractor will grub up and.
remove without extra payment, any vegetation that may, in the meantlme
have grown on surface pre\nously cleared and grubbed.

- All trees having girth Iess than 150 mm measured at (500) mm above

ground and-falling within the construction limits shall be felled & removed by -
the contractor. The excavation. and removal of trees, roots and stumps
including backfilling and compacting of holes and restoring the natural
ground to the original condition shall be responsibitity of the contractor for
which no extra payment shall be made to him. The trees, stumps & roots
remains the property of the Employer, which shall be dei;vered at
designated p!ace as directed by the Englneer :

PeretthR and Reetoratwn

- The Contractor shall prevent damage fo all pipes; conduits, Ww‘res, cables -or

structure above or below ground. No [and monuments, property markers, or -
official datum points shall be damaged or removed untl the
Employer/Engineer has witnessed or otherwise referenced their locations

1011




1013

101.3.1

101.3.2

and approved their removal. The.Contractor shall so control his operations

as to prevent damage to shrubs, which are to be preserved, Protection may
include fences and boards Jatched to shrubs, to prevent damage from

rmaching operations. Any damage as a result-of coniractor's operation.shall

immediately be rectified by him at his own expense.

MEASUREMENT AND PAYMENT

leasurement

Clearing and grubbing will be measired for payment- only on areas so
designated in-writing by the Engineer or shown on the drawings. The
quantity to be paid for. shall be the number of square metars satisfactorily
cleared and grubbed. Any tree having girth of less than 150 mm (measured

600 mm above ground level) shall be measured o be under this iterm.

Engineer shall ensure that a minirum of 500 SM area is designate'd‘for _ ‘

clearing and grubbing in any stretch of roadway for the sake of ease-to
construction activities. : : .

Clearing and grubbing carried out by the Contractor in roadway cut areas
and borrow pits shall not be measured for payment.’ C

Payment

- The quantities determined as provided above Will be paid for at the contract -
unit price for the pay item mentioned below and shown in the 8ill.of
- Quantities, which price and payment shall be full compensation for clearing

and grubbing and restoration of area, to its original condition,

‘Pay ltem Description | Unit of
" No, IR ' . Measurement :
101 Cléaring and Grubblng. - “".SM '
~101-2
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JTEM 102
ITEM 102

o ———e

102.1

Too102.2

1023

102.4

- 102.4.1

102.4.2

" REMOVAL OF TREES

DESCRIPTION

_ This work shall consist of the removal of trees and stumps alongwith their
~ roots to a depth, to ensure compiéte removal of roots and stumps and their: .

dispesal as provided in Special Provision or as directed in .writing by the.
Engineer. :

QONS'_TRUCTION REQUIREMENTS

Such individual trees as the Engineer may designate and mark In white
paint shall be left standing uninjured.. All other trees to be removed shall be -
counted and an inventory prepared showing girt_h of the tree stem.

When necessary to prevent injury to other trees or structures or to minimise’
danger to traffic, trees shall be cut in sections from top downwards. '

Hole or lonse earth résulting from the removal of trees shall be filled and‘
recompacted to a degree of compaction ‘of .adjoining area. Any exta
material required for such purpose shall not be measured for payment, -

| GENERAL REQUIREMENTS

" Contractor shall. prevent damage to ali under-ground utilities, such as pipes.

cables or conduits etc. For this purpose if so required, removal of trees shail
be carried ‘out manually. Any under-ground’or over-ground property.
damaged by the contractor shall be immediately repaired by the contractor
at his own expense. . - ' : :

MEASUREMENT AND PAYMENT

© Measurement .

Engineer and Contractor shall jointly measure the girth and number of trees
to be removed under this item. Any trge having a ginth of less than 150 mm
measured six hundred (600) mm above-ground level shall not be measured
under this item, as.the same shall be removed under-item "Clearing and
Grubbing”. ' : ‘ '

" BPayment

The quantities determined as provided above shall be paid for at the
cantract unit price for the pay item mentioned belaw and shown in the Bill of
.Quantities which price shall be deemed fo inciude all cost of labour
equipment and incidental related to the item. S :

Pay ltem  Description- - _— Unit of .
No. - ' Measurement

1024 Removal of trees, 150-300 mm girth. - - Each
102b Removal of wrees, 301-600 mmgirth . - Each

102 ¢ Removal of trees, 601 mm or aver girth Each

102-1




STRIPPING

TEM 103

103.1

103.2

103.3

103.3.1

103.3.2

DESCRIPTION |

This work shall consist of ramcvmg unstitable topsail, transporting and
depositing in stockpiles or spreading where indicated on the Drawings or as
directed by the Engineer. Engineer shall give mstructlon in writing, statmg
area and depth to be stnpped

CO\ISTRUCTION REQUIREME?\T [

The areas from which stripping.of tepsail is reguired shafi be as indlcated on

the Drawings or as directed by the Engineer. The Contractor shall remove
topsoil from these areas to depth as directed by Engineer. Stripping of

topsoil In any case shall be not less than 10 em. in depth. The removed -
" topsoil shall be transported, depesited in stock piles at locations designated

by the Engineer and/or spread where indicated on the. drawings or as

directed by the Engineer. Engineer shall, however identify the soil as.

unstitable through laboratory tests

The top sail shall be placed separately from other excavated materials and
be completely removed to the required depth from the area prior to the
beginning of regular excavation or embankment work in that area. No

-payment will be made for topscil removed from places other than that
directed by the Engineer. Engineer shall, however identify the soil as

unsuitable through laboratory tests, before such a decision.

. MEASUREMENT AND PAYMENT

‘Measurement

Meaasurement shzll be made by multipfying the length, breadth and depth of ‘
layer approved by the Engineer in cublc meter of material removed and-
disposed as directed by the Engineer, However space thus created shall be

filled by the material as directed by the Engineer and paid separate%y under
relative item. - ,

Payment

The payment under this item shall be made for at the contract unit price per
.cubic meter of stripping measured as above, for removal of material ic a
depth approved by the Engineer including its disposal at designated place
and in the manner as directed by the Engineer. -

Pay ltem Descrption : ‘Unitof

No, Measurament

103 Stripping. : oM
103-1
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ITEM 104 -

comgcn_om OF NATURAL GROUND.

104.1 DESCRIPTION.
The natural ground or surface ready for construction purposes aﬁér cleérmg
and grubbing or stripping, (if required) will be considered as {natural)
Ground for the purpose of this item. The compaction of natural ground shail '
be carried out through a written crder by the Enginesr.
1042 CONSTRUCTION RE Ul'REMENTS. .
Up to a depth of twenty {20} cm’ below the natural ground, all sods” and
vegetable matters shall be removed and clear surface shall be broken up by
ploughing and scarifying to compact to the degree as “defined below:-
. For heig Wt of Embankment: " Percent of Maximum Dry: Densin;
below sub grade level. . as determined by AASHTO T-180.%
0to 30.cm “ . 85,
3010 78 ¢m : 83
Over 75 cm . o : 80
Below the foundation of structures 85
- 104.2.1 Compaction of original zruund surface in areas of high water levels and
- . salinity, -
Compachon of the natural ground surface in such areas wilf be difficult if not
impossible. See ltems 108, etc. under Formation of Embankment for
construction requirements under these conditions,- where compactlon of
Natural Ground shall not be. carried out.
104.3 .+ MEASUREMENT AND PAYMENT.
104.3._1‘ _ Measurement, ‘ .
The measurement shall be made by multiplying the length and breadth of
the area approved in writing by the Engineer to be paid under this item. The
.. measurement of the item shall be.in Square meter. '
Any subsidence of levels of Natural Ground due t2 compaction under -this
iterrt shall not be measured for payment the coniractor is expected to take-
care of such factors while b[ddmg
10432 Payment

" The payment under this itsm shall be made for at the centract unit price for

Squars meter of compaction of {natural) ground messured as above and
shall be deemed to include cost of scarification, watering,. mixing, leveling,

-ralling, jabour, equipment, tocls, and mc1denta[s necessary to complete this.
item.

Pay ltem  Description . : Unit of
No. _ Measurement
. 104 Compaction of Natural - SM

' Ground ' .
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ROADWAY AND BORROW EXCAVATION FOR

ITEM 05
'  EMBANKMENT

105‘.1 DESCRIPTION
The work shall consist of excavating the roadway and borrewpits, removal
and satisfactory disposal of all materiais taken from within the limils of the
work, also such excavation as is necessary for inlet and -outiet -ditches of
structures -and’ shall inciude all excavation, shaping and sloping for the

* construction,  preparation of ail embankment, subgrade, shoulders,

intersections and apgroaches as directed-and in conformity to the afignment,
grade, tevel and cross-sections shown an the plans or established by.the
£ngineer. o -

105.2 CLASSIFICATION OF EXCAVATION

105.2.1 Road Way Excayation

Roadway Excavation shall comprise all excavation that is not ¢lasgsified as
structural excavation - carfied out within the limits of roadway inciuding
permanent drainage ditches and side slopes in cut, ‘

Roadway Excavation shall further‘. be class;ﬁéd as "Common Excavation”,
or "Rock Excavation®, {common excavation shall include all the materials of
whatever nature encountered but not including rock excavation).

" a) Common Excavation

" Commoen excavation shall consist of the removal and satisfactory dispdsal of

all eolian, aliuvial and residual materials, inplace unaltered and unweathered
strata, which are not firm or rigid enaugh to possess all the characteristics of

*'Rock Excavation”. Boulders of less than one quarter (1/4) cubic meter

volume ‘shall also be classified as "Common Excavation”. - Eolian and
alluvial materials consist of gravel, shale, volcanic ash, loess, dunes and,

loams, sands and clays or any combination of these materials, and termed

as Common Excavation,

b} Rock Excavétion

This.inbiudes' firm and rigid ignecus, metamaerphic and sedimentary rocks.’
Boulders larger than quarter. (1/4) cubic meter in volume will alsc be .

considered as "Rock Excavation”, provided these are firm and stable lying in

continuous bed and constitute more than 50% by volume as compared to -

ather type of materfals in the total mass.

The classification of Hard, Medium ot Soft Rock éha}l be same as described.
~ under itern 108.2 of General Specifications. '

105-1
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10522 Borrow Excavation

Borrow Excavation shall comprise- -alt excavation taken from borrow pits.
Material from borrow pits ‘shall normally be used for the construction of
embankment -or for the backfill when there is no material available from
roadway excavation or structural excavation. Permission to use rnaterial
_from borrowpit shall first be obtained in writing from the Engineér.
Nevertheless the total gquantity of material from roadway excavation and
‘structural excavation after deduction of the matedal declared unsuitable by
the Engineer, shall be considered availatle for use in the work and: any
. material used from borrow. pits for formation of embankment shall not be
measured for payment. »

in makmg his bid, the Contractor shall inspect the site and prepare his °
estimate of the haulage cost an the basis of his own survey of the pdssible
nature and locations of the borrow pits, Their distance frorn the work sites
shall not be grounds for extra payment or revisien of the contract price.

The consent of the iandowner or tenant for-excavating the borrow meterlal
and hauling along private access roads shall be secured by the Contractor -
who shall, if required, pay for such coricession. Bomow pits shall be left in a.
condition acoeptabie te the fandowner and/or tenant and the Engineer.

© 10523 Structural .Etcavahon

The descnption method of measurernent and payment of thls secﬂcan ghall
..onform to as specified in itern 107.

1053 ONSTRUCT TOM REQUIREMENTS

All materlal removed from excavation shall be used in the formation of

. embankment, subgrade, shoulders, and at such other places as directed, .
unless it is declared unsuitable and ordered to waste by the Engineer. No
excavated material shall be wasted without written permission from the
Engineer, and when such material is to be wasted, it shall be so placed that:
it will present a neat appearance and not offer any denger fo abutting
" property: -

The material shall be declared unsuitable if the soaked, CBR (96 heurs’) is
less than five (5) percent or if fal!s under A-6 or A7 of AASHTO sqil
clagsification.

During constructlon of the roadway, the road bed shall be ma{ntamed in
such a condition that lt wili be well drained at all times,

All slopes, except in solid rock or other material shail be trimmed precisely
. as per cross-sections, and care must be exercised that no material shall be -
; o ‘ loosened beyond the required slopes. In blasting rock slopes, a reasonably

uniform face shall be left, regardiess of whether or not the excavation is
carried beyond the specified side slope. All breakage and slides shall be
removed by-the contractor and dispaseéd of as dlrected by the Engmeer

108-2




Rock, shale and other unsuitable road bad material encounterad in cuts
shall be excavated to required width and depth indicated on the plans.or as

otherwise directed. Any overbreakage below the depth shown on the plans.
will not be paid for. Backfill of the overcut shall be of approved earth

material and shall have the same density requirements as specified on the
plans and shall be at the expense of conractor.

Borrowpits shall be Jocated so that the nearest edge of the pit is at Jeast
thirty (30) meters from the roadway toe of slope uriless otherwise direcled
by the Enginser. ) :

PermLssmn to use any borrow matenai including fs smtabﬂity, shall be

obtained in writing from the Engineer before execution of work. it Is - -
‘respansibiiity of the contractor to submit a request for test at least
fifteen (15) working days prior to the day the contractor intends to begm

taking material from the borrow area.

In ne case shall borrow materral be cbta:ned from downstream of any
hydraulic structure, However the borrowpit may be established at five
hundred (500) meters upstream of the hydraulic structure. The side slopes
of the pits or channels shall be constructed as shown .on the plans or
directed by the Engineer. In no case the side slopes of borrow pit be steeper
than a slope; 1:5 (V:H). . :

Upon abandonment of horrow pit o quarry area the contractor shall, at his
own expense, clean and trim the borrow pit or quarry area, the right of way,

and adjoining properties which were occupied during executlon of work, ali
to the satisfaction of the Engineer.

All drilling and blastmg shall be done in such a manner as will. most nearly
complete the excavation fo the required grade line, and produce the least

~ disturbance of the material to be left in place. Blasting by means of drill -
. holes or any other methods shall be performed at the entire risk and
responsibility of the contractor. Care shall be taken to ensure that no injury

be done to persons or properties or to the finished work, Blasting shatll be
Testricted to the hours prescribed by the local autharities or the Enginger, ..

Where between two succissive cross-sections of the road, the propért_feﬁ-of
rock baulders, in sizes larger than a ane quarter (1/4) of a cubic meter, to
earth is more than 50%, the excavation will be considered whoily as rock:

Rock material above ground level such as stones, boulders, piles of stane,
and dry stones walling whose individual sizes are greater than one quarter -

of a cubic meter shall be remaved and disposed of if directed in writing by
the Engineer and shall be paid under relevant item of work in the Bill of
Quantities. )

' MEASUREMENT AND PAYMENT

leasurement

When the Bill of Quantities specifies for "Common Excavation®, "Rock

Excavation" and "Borrow Excavation” the quantities of the different classes
of excavation shall be computed as follows:

108-3
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a) Common Exeavaticn

The unit of measurement for common excavation shall be in cubic meter
and be computed by average end area method based on cross-sections

duly approved by the Engineer prior-to commencement and completion of
reguired excavation, ' | :

The excavated material approved for fil under any item of the Bill ’c_f
Quantities shall be used in the manner as described under the relevant item
of work, irrespective of haulage distance. ' .

o} Rockﬁxcavaﬁon

Autherized "Rock Excavation" to be measured in cubic meters shall consist
of area that is necessary o provide the design section and grade or as -
directed by the Engineer. Any over breakage beyond the lines shown on -

the plans and outside of the tolerances sat for subgrade in cuts shall not be
paid for. "'The Engineer shall define the beginning and ending points of
areas classified as "Rock Excavation®, Any area over excavated in the -

subgrade shall be reinstated at the cost of contractor as directed by the
Engineer. ' ' ‘ '

The pay quantity for "Rack Excavation" shall be computed by means of
average end area methed from approved cross-sections based on original
ground elevations after the authorized removal of unsuitable or overbtrden

materials, if required. :
For disposal of excavated rock materiai, same procedure shall be. followed ..

as described above for ‘the "Common Excavation" specified in sub item:
No.105.4.1 (a): ' T

¢} Borrow Excayation

No measurement sHaII be made for any Borrow Excavation, however this
material -if used in any of the Bill items, shall be measured and paid as -
pravided under-the relative ftems of work! ' L :

Payment

No payment for Roadway or Borow Excavation shall bs made under thfs

" itemn as the same is deemed to be included under relative item of Farmation .

of Embankment.




EXCAVATION OF UNSUITABLE OR SURPLUS

. L] H
-\' -‘! -

ITEM 106
- MATERIAL
106.1 DESCRIPTION .

The work shall consist of excavation and disposal of unsuitable or surplus

. rateria) arising from roadway excavation, which is declared in writing by the

© Engineer to be unsuilable far use or surplus to the reguirements of the
project. When excavaticn of unsuitable material requires special attention
for a known condition on a specific project, construction requirements: and

" payment shall be covered under relevant Provisions,
CONSTRUCTION REOUIREME@NTS ]

106.2 -

"in the contract.

All suitable material excavated within the limits and scope of the project
shall be used in the most effective ‘manner for the formation of the
embankment, for widening of roadway, far backfill, or for other work included

Any material surplus to these requirement or any materia! declared in writing
by-the Engineer to be unsuitable shall be dispased of and leveled in thin
layers by the Coritractor outside the. right of way within 7-Km of excavation.

The Engineer shail decide regarding the unsuitability of the material by.

conducting appropriate laboratory tests.

When unsuitable materials are ordered to be removed and replaced, the soll
left in place shall be compacted to a-depth of twenty {20) cm to the density
prescribed under ltem 108.3.1. Payment for such compaction shalfl be
included in the contract prices for the excavation materials, . '

If the unsuitable material, which is to be removed, is below standing water
level and the replacement materig! is gravel or a similar self-draining
rmaterial -of at teast thity (30y cm in depth, the cornpaction may be
dispensed with if approved by the Engineer. , o

. Rock excavation shall be classified as under;

‘ a} Hard Rock

Any rock which can not be removed with Ripper of a 200 H.P. Bulldozer and

constitutes a firm and continuous bed of rock only, o :

b} Medium Rock -

Any rock which can not be removed with the blade of 200 H.P. B'uldo-zer but
can be removed by the ripper, will be termed as Medium Rock, irrespective
of the fact that it is remaved by blasting. - :

¢} Soft Rack |

Any rock which can be removed with the biade of a 200 H:P. Bulldozer. This
itern will be termed as Soft Rock, Irrespediive of the fact that it is removed

. by blasting.

106-1
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MEASUREMENT AND PAYMENT

“Measurement

When the conti'actqr is directed to excavate unsultable matarial below the
surface of original ground in fill areas, the depth to which these unsultabie
materials are lo be removed will be determihed by the Engineer. The

7 contractor shall schedule his work in a such a way that authorized cross
. sections can be taken before and after the material has been remaoved. Only

material which is surplus to the requirements of the project or is declared in -

- writing by the Engineer to be unsuitable will qualify for payments under pay

ltern Ne. 108 a, 106 b, 106 ¢, and 106 d as the case may be.

- The cost.cf excavation of material which 'is used anywhere in the project

shall be deemed to be included.in the pay ltem relating to the part of the
work where the material is usad. ' . '

The under mentioned Pay ftem Nos. 106 a, 106 b, 108 ¢, aﬁd 108 d éhéit
inciude the cost of obtaining the cansent of the owner or tenant of the land
where the disposal of surplus or unsuitable material is made. -

Unsuitable or surplus material.shall be measured in its _o.riginai position and |
its volume shall be calculated in cubic meters-using end area method.

Pavment

The quantities determined as provided above shall be paid for at the
contract unit price respectively for each of the particular pay Items listed
below and shown in the Bilf-of Quantities which prices and payment shall
constitute full compensation for ali costs invalved in the proper completion of
the work prescribed in this item, - : '

. ~ Pay tem - Description' : L Unit of

No. , . oo . . Measurement
1062  Excavate Unsuitable Common CM -

Materia

1065 Excavate Unsuitable Rock

Material. ,
i, Hard Rock - . CM
i Medium Rock ' CM

i SoftReck - - CM
106c  Excavate Surplus Common .
Materal - . . . . ‘M
106d  Excavate Surpius Rock Material

i,  Hard Rock
ii. Medium Rock
fi. Saft Rock

106-2




ITENM 107

STRUCTURAL EXCAVATION AND BACKFILL

1071

107.2

10721

107.2.2

DESCRIPTION -

Structural excavation shall include the removatl of alt materia,l‘of whate{zer
nature, necessary for the construction of foundations of bridges, culverts,
retaining walls, headwalls, wing walls, catch basing, manhocles, inlets and

_other structures not otherwise provided for in these specifications and in -
accordance with the plans or as directed by the Engineer. It shall include

the furnishing of ali. fecessary equipment and construction of all cribs,

. cofferdams, caissons, dewatering, sheeting,” shering ete., which may be.

necessary for the execution of the wark. It shall also include the. subsequent

removal of cofferdams and cribs and the piacement of ali necessary backfill
 as hereinafter specified. It shall also include the disposing of excavated.
. material, which is not required for backfill, in a manner and in locaticns so as

not to affect the carrying capacity of any channel and not to be unsightly,

MATERIAL REQUIREMENT FOR BACKFILL

Backfill around structurs

+ Backfill around structure shall be made with the following material.

a. Grantlar backfill of selected material as specified here under-

'b. Common backflil shall be carried out from excavated matenaI or any

other borrow material approved by the Engineer,

Grauular backfill

Granular backfill material shall meet the following requirements.

a) Grading Requirgment -

mm - Inch, : A .. B
25 1° _ ' 100 . - 10a .
18 34" 80-100 © - 75-100
4.75 No. 4 ' 50-85- - 55-100 -
2.0. No.1G - -40-70 - 40-100
0425 . NO. 40 . ' 25-45 20-50

0.075 - No.200 - 0-15 5-15

b) Material satisfying the requirements of coarse sand-féﬂing under, soil
classification A-3 (AASHTOQ). In case, coarse sand is utilised for granular

filt it shall be ensured that the same is conf ned properly with approved

material,

¢) The material shall have a Plastlmty !ndex of not more than size (6) as
determined by AASHTO T-89 and T-QO

107-1
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107.2.3

107.2.4

. 1073

10731

Common backfill

" Use of excavated material as backfill may be aliowed under this item. -Use of

borrow material for commoen backfill shall be a!lowed SUbjGCt to-approval of
bc:rrow material by the Englneer

: Ruc'k backfill

- _Rock material of small size sha!I be permitted in the backﬂ mg of structures

or walls SubjeCt to the approval of methodology by the Engmeer

. CONSTRUCTION’ REQU]REMENT

Strnctural excavation

2) General

Al substructures, where prachcab?é shall be conmstructed in apen !

" excavation and, where necessary, the .excavation shall be shored, braced,

or protected by cofferdams in accordance with approved methods When

- footings c¢an be placed in the dry without the use of cribs or cofferdams,

backforms may be omitted with the approval of the Engineer, and the entire .~
excavation filled with lean concrete to the required elevation of the top of the
footing. The acidmonal concrete shail be at the expense of the Contractor,

In case the contrac:tor has excavated addttxonal volumes than specified -

thereunder, the contractor shall at his own expense backfill the volume with
approved mateyial as directed by Engineer.

The classif cation of Hard, Medtum or Soﬂ Rock shall be same as descnbed
under itern 108.2 of General Specifications.

b Preservation nt‘ channel

~ Unless other\mse spec;fed no excavation shall be made auiside of

caissons, cribs, cofferdams, piling, or sheeting, and the natural stream bed
adjacent to the structure shalf not be disturbed without permission’ from the
Engineer. If. any excavaiicn or dredging is made at the site of the structure
before caissons, cribs or cofferdams are in place the Contractor shall;
without extra charge, after the foundation base.is-in place, backfill all such
excavation to the original ground surface or river bed with material approved
by the Engineer. Material deposited within the stream area from foundation
or other excavation or from filling of cofferdams shall be removed and the
stream bed freed from obstruction thereby. _

) De’pth of Footings

The elevation of the bottoms of footmgs, as shown on the drawings, shall be
considered as approximate only and the Engineer may order, ir writing,
such changes in dimensions or elevation of footmgs as may be necessary to
‘'secure a satisfactory foundatien.
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d) Preparation of Foundations of Footings

i) Ali'rock or ather hard foundation material shali be freed from all loose
" material, cleaned and cut to a firm surface, either feveled, stepped, or
roughened, as may be directed by the Engineer.

ii) When -masonry Is to rest on an excavated surface other than rock
special, care shall be taken not to-disturb the bottam of the excavation,
and the final leveling of the grade shall not be made until just before the
masonry is to be placed. '

&) Cofferdams and Cribs

i) For substructure work, the contractor shall submit, upon request,
drawings showing his proposed method of cofferdams gonstruction -and
other details left open to his choice or not fully shown on the Engineer's
drawings. The Contractor shalt -not start work untl the Engineer has

- approved such drawings. : T

iy Cofferdams and cribs for foundation construction shall be carfed to
adequate depths and heights, be safely designed and constructed, and -

be made as water tight as is necessary for the proper performance of the

work which must be dore iriside them, In general, the interfor dimensions -
of cofferdams and cribs shall be such as to give sufficient clearance for . .

the canstruction of forms and the inspection’ of their exteriors, and to

permit pumping outside the forms. Cofferdams or cribs, which are tilted -

or maved laterally during the process of sinking, shall be righted, reset,
or enlarged- so as to provide the necessary clearance and this shall be
solely at the sxpense of the Contractor. - : :

_ iii} When conditions are ancduntéred which, in the opinion of the Engineer, -

render it impracticable to dewater the foundation befors placing masonry,

he may require-the construction of a cancrete foundation seal of such

dimensions as may be necessary. The foundation water shall then be
pumped out and the halance of the masonry placed In the dry. When

weighted cribs are employed and the weight is utilized to partigly -

overcome the hydrostatic pressure acting against the bottorn of the
foundation seal, special anchorage such as dowsls or keys shall be
provided to transfer the entire-weight of the crib inte the foundation seal,
During the placing of a foundation seal, the elgvation of the water inside

the cofferdam shall be controlied to prevent any flow through the seal,
and if the cofferdam is to remain in place._ it shall be vented or ported at

low water level.” -

iv) -Céﬁerdams or cribs shail be constructed so asto protact green concrete

against damage from a sudden rising of the stream or river and to

prevent damage to the foundation by erosion. No timber or bracing shall-

- be left in cofferdams or cribs in such a way as to extend infe the
substructure masonry without written permission from the Engineer.

v) Unless otherwise provided, cofferdams of cribs with all sheeting and

‘pracing shall be removed after the completion of the substructure, care
- being taken not to disturb or otherwise injure the finished masonry.
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gg' Pumping

i) Pumping from the interior of any foundation enclosure shail be done in
such a manner as to preciude the possibility of the movement of water
through any fresh conerete.  No pumping of water will be permitted
during the placing of concrete or for a periad of at least twenty four (24)

. hours thereafter, unless it Is done from a suitable sump pit separated
from the concrete work by a watertight wal[ or other eﬁectwe means.

i) Pumping to unwater a sealed cofferdam shall not commence until the ‘.
seal has set suffi ment!y to with stand the hydrostatic pressure

g).lu.gns_cg,q_q

After each excavation is completed the Contractor shall notn‘y the Engineer,;
and no concrete or masanry shall be placed until the Engineer has approved
the depth of the excavation and the character of the foundat;on material,

" In case §f an exrstlng structure is tc be replacéd with a new structure the

quantities for dismantiing the structure shall he paid under item 510
(Dismantiing of structures) and add[tlonal excavation requnred shall he
carried out under this jtem. : :

) Class:ﬁcahon of Exc¢avation

Classification of excavation shall be made as descnbed under tems 106 2'_
of this Specification,

Excavation in Embankments

Unless otherwise specified, the Contractor may choose with the approval of
the Engineer fo excavate for structures, culverts, and pipe culverts after the -
embankment has been placed. Any space remaining after the placing of
such structures or culverts shall be filled with matsrial approved by the
Engineer and compacted as foliows :

Layers of not more than 20 e in Joose thickness shail-be’ placed and
compacted in succession, with mechanical tampers,” plate compactors ar
hand guided rollers operated transversely to the roadway, to the densities

- specified in the item 108.3.1. Moisture cantent shall be adjusted: as directed
" by the Engineer. Proper benching shall be made to ensure bondmg of -

existing and new material without any extra payment.

. The excavatlon in embankment and the placing of backfili for the purposes

described above shall .not constitute any claim for payment. also if sand or
‘granular backfill is used by the contractor for his convenience, no extra
payment WIII be made.
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Backfilj

a)

Granular backfill where~ever directed shall be placed in the position and
{o the required depth, shown on the drawings or where and as required
in writing by the Engmeer and it shall be weltl compacted in layers not
exceeding twenty (20) cm in thickness to 100 percent of Max. dry density
as per AASHTO T-180 (D). In case of water.logged areas the thickness

" of the iayer shall not exceed fifty (50) centimeters or as directed by the

o)

.Enginger. Volume of granular fill around structures shall be caleulated

within the vertical limits of approved "excavation for such a struciure,
where as the horizontal limits shail be those as specified on drawings.

IComm‘on backfill shail consist of earth free from large lumps, wood and

otfier- organic materials and of a quality acceptable to the Engineer, it
shall be placed in the position and to the required depths sthn on the.
Drawings and/or as required in writing by the Engineer and it shall be

-welt compacted in layers not to exceed twenty (20) ems in depth to the

density, 95 percent of maximum dry density, as per AASHTO T-180 (D),

The rock backfill material whose individual sizes are not more than 50

* ¢m shall be placed in the position to the required dépth as specified and

the- voids shall be filled in tayer of fine material approved.by the
Engineer. The compacting efforts shall be made so as to achieve the
desired compaction approved visually by the Engineer. The depth of the .
layer in any case shall not exceed sixty (80) centimeters. However in
water logged areas, the thickness may be increased as directed by the

" Engineer. Rock backfill will not” be p{acad wrthm two meters frorn-

- concrete face of any structure.

d)

e)

All spaces excavated and not occupied by abutments, piers or other
perrhanent work shalt be refilled with earth or granular fill as approved by
the Engineer up to the surface of the surrounding ground, with a- .
sufficient allowance for settiement. Al such. backfill shall be thorcughly
compacted and, in general, its top surface shall be neatly graded.

The fill behind abutments and wing walls of all bridge structures shall be -
deposited in well-compacted, horizontal layers not to exceed twenty (20)
cm. in thickness. The common backfll in front of such units shall be

- piaced fi f rst to prevent the possibility of forward movement.

Spemal precautlons shall be taken to prevent any wedg[ng action against’ |
the masonry, and the slope bounding the excavation for abutments and
wingwalls shall be destroyed by stepping or roughening to prevent

. wedge action. Jetting of the fil! behind abutments and wmgwal]s will notf

. be permitted.
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107.4.1

f} Fill placed around culverts and piers shall be déposited on-both sides to -
. approximately the same elevation at the same time. Where the
Contractor does not have proper equipments to ensure compaction in
restricted areas, Engineer may allow backfill with sand saturatzon

" method, at no extra cost to the Cllent '

‘g) Adequate provision shaii be made for the through dramage of al[ backfill.

- French drams shall be placed as weep holes.

' f) No backfill shall be placed against concrete or'ma-sonry structure before

fourteen (14) days of placement-and backfiling shall be camed out an
bath sides, of the structure smultaneously

. MEASUREMENT AND PAYMENT

Measurement

a) Structural Excavation

The quantities of structural excavation to be paid for shall be the number of

- gubic meters of material measured in its original position computed by the

average end-area method, and excavated to the satisfaction of the
Engineer.

Structural Excavation will be classified for measurement and payment as
"Structural Excavation in Common Material”, "Structural Excavation in Commeon
Material Below Water Level", "Structural Excavation in Rock. Material® and
according to whether the excavation is in earth or rock and according to whether -
the excavation is above or below the water level which is the constant level to

“which the water naturally rises in a foundation pit.

‘The vo[ume of earth or rock to be measured for structural excavataon shall

) consist of @ pnsmo;d bounded by the following planes -

Y The vertical '.-.mxts for computsng pay quantmes wﬂ\ be verlicat
' planes 80 centimeters outside of the neat lines of footings or
foundations as shawn on the Drawmgs oF as dlrected by the

' Engmeer S

2) . The upper limit for payment of structural excavation shaﬂ be the
‘ground surface as it existed prior to the start ¢f construction |
cperations, except where structural excavation is performed
within roadway excavation or ditch excavation areas, the upper
limit shall be the planes of the boltom and side sfopes of Sald
excavated areas. -

3) The lowsr limits’ far computing ‘pay quantities of structural:

“excavation or structure backfill shall be a plane at the bottom of
the completed footings, foundations, stru_c:tures or lean concrete,
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107.4.2

Measurement for structural excavation shall not include material removed
below the footing gradé and beyond specific limits lo compensate for
anticipated swell or as a resuft of effective swell during pile driving, or

additional material resulting from slides, slips, cave-ins, silting or fillings, --

whether. due to the action of the elemenis or o carelessness of the
Contractor. The depths of the footings shown on the drawings are
approximate enly and any variation found to be necessary during

- construction shall be paid for at the contract unit price.

1) Granular Backfill

“The quantities of Granular Backfill to be paid for shall be the number- of

cubic meters of material laid and compacted in. place within the line of
structure and limits defined in lkem 107.4.1- (a) above, Computed and
accepted by the Enginesr. ' )

c Commc)n Backfill

The q.uantities of Common Backfill tg be paid for shall be the ﬁumber o'f

cubic meters of material lald and compacted, placed within the lines of -

structure and limits defined in Item 107.4.1(a} above and. accepted by the
Engineer, - : : .

Pa;fment
The quantities determined as provided above shall be paid for at the

contract unit-price respectively for. each of the paricular pay item listed
below that is shown in the Bill of Quantities, which price and payment shall

be .full compensation for all the costs involved in the proper completion of

the wark prescribed in this item,

Pay ltem’  Description Unit of
No. : Measurement

107a’ -Sﬁructufal Excavation in -
Comman Material oM -

1075 Stfuctural Exzavatibn in
i Common Material Below:

‘Water Level . CM
107c  Structural Excavation in
. Rock Material
i, Hard Rock CM
it.  Medium Rock CM
i,  Soft Rook ' . CM
. 107d  Granular Backfill type-- cM
107e  Common Sackﬁlt | CM
1077
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FORMATION OF EMBANKMENT

ITEM 108

108.1

108.2

© 108.3

10831

© DESCRIFTION.

This work shall consist of formation of erﬁbankment. inciuding preparation‘ of
area for placing and compaction of embankment material in tayers and'in
holes, pits and other depressions within the roadway area in accordance

‘with the specifications and in conformzty with the lines, grades; thickness

and typlcai cross-section shown on the plans or established by the
Engineer.

MATERIAL REQUIREMENTS '

Materiat for embankment shall consist of suitable material excavated from
borrow, roadway excavation or structural excavation and shall.include all .
lead and lift. Borrow material will be used only when material obtained from
roadway or sfructural excavation is not suitable or is deficient for ‘
embankment formatlon and shall include afl lead and ift. . :

The matenai under this item shall conform to the following sbeciﬁcation;

‘@) . Contractor shall use AASHTO Class A1, A-2, A3, A4 or AS -
. soit as specified in AASHTC M- ‘145 or other material approved
by the Enginser.

) CBR of the material shall not 5e‘less than five (5) percent,

detarmined In accordance with AASHTO T-193, CER value shali ..

be obtained at a.density corresponding to:the degrse of -
compaction required for the correspondmg layer, '

) Swell value of the material for embaﬂkment formation shall not’
exceed-five tenth (0.5) percent. However, while establiahing the
swell value, surcharge weights representmg the overburden will
be used. In case sandy material’ is Used for embankment
formation, it shall be properly confined at no extra payment with -

"a material and to the eident as approved by the Enginger and
sandy material shall:not be used on slopes of embankment. . -

d) In areas subject to flood and prolonged imundation of the
.embankment, such as at bridge sites, the material used in
embankment, uniess rock, shall be AASHTO Class At (a), A1
(b) and A-2-4, soils. Qther soils may be used only with the
written consent of Englneer

 CONSTRUCTION REQUIREMENTS

Formation of Embankment with Borrow Common Material

Material for embankment, obtained and approved as provided aﬁove, éhail
be placed in horizontal layers of uniform thickness and in conformity with
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fhe lines, grades, sections and dimensions shown on the Drawings or as '

reqjuired by the Enginser. The layers of loose material other than rock shall
be not more than 20-cm. thick, unless otharwise allowed by the Engineer
. after a trial section is prepared and approved.

The material placed in Iéy_ers and that scarified to the désignatad depth for.

formation of embankment shall be compacted to the densily. specified
below: ' o

Depth in centimeters Percent of Maximum Dry Density.

below subgrade Level  as determined by AASHTO T-180. *
0o 30 ' - 95
30t0 75 e : 93
Over 75 , g0

* Method .'B' or 'D' whichever is appilicable, or corresponding
Retative Density in case of sand fill.

In-place density determinations 61’ the compacted layers shallf-‘be made in -
sccordance with AASHTO T-191 or other approved methods. “For all soils,

with the exception of rock fill materials, containing more than 10% oversize
particles (retained on 3/4 inch/ 18 mm sieve), the in-piace densfty thus
‘obtained shall be adjusted to -ascount for such oversize particles or as

. directed by the Enginger. Subseguent layers shali not be placed and )

compacted unless the previous layer has been properly compacted and
- accepted by the Enginger. ' _ . ‘

Material for embankment at locations inaccessible to normial compacting
equipment shall be placed in horizontal layers of lodse’ material not more
than 15 centimeters thick and compacted to the densities specified above by
the use of mechanical tempers, or other appropriate equipment.

The compaction of the embankment‘ shall be camied out at the designatecf .

moisture cantent consistent with the available compacting equipment.

Embankment material that doss not contain sufficient maisture to obtain the
‘required compaction shall be given addilional moistuwe by means of
approved sprinklers and mixing. Material containing more than the optimum
moisture may not, without written approval of the Engineer, be incorporated

in the embankment until it has been sufficlently dried out. The drying of wet

material may 'be -expedited by scarification, disking or other approved
methads. e _

When materials of widely divergent characteristics, such as clay and chalk
or sand, drawn from different sources, are to be used in the embankment
they shall be deposited in alternate layers of the same miaterial over the fuli
width of the embankment o depths approved by the Enginesr. Rock., clay or
other material shall be broken up; and no.aceurnulation of lumps or boulders
in the embankment will be permitted. No surplus material shall be permitied
“to be left at the toe of ernbankment or at the top of cut sections.
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108.3.2

Side slopes shall be neatly trimmed to the lines and slopes shown on the

drawings or as directed by the Engineer, and the finished work shali be left
in a neat and acceptable condition -

2

Formation of Egbankment With Rock Material

. Embankment formed of material consisting predo'minént!y‘ of rock fragment . -

of such size that the material cannot be placed in layers of the thickness -
prescribed without crushing, pulverizing or further breaking down the pieces,
such material may be placed in layers not exceeding in thickness than the
approximate average size of the rocks except that no layer shall exceed
elghty (80) centimeters of loose measurement and compacted by a vibratory
rolier with the minimum mass as shown in the following table. :

Mass per metre width of | Depth of fill layer | Number of passes of
vibrating roll {Kg/M) (mm) the rolier on each layer
2300 - 2900 g 400 5"
2900 - 3600 - 80O 5
2600 -4300 - 600 5
4300~ 500 700 5§
>5000 _ 800 5

‘The material shall be carefuily placed in layers, so that all Iargef stones wilt
. -be well distributed and voids completely filled with smaller stones, clean:

smalt spells, shale, earth, sand, gravel, to form a solid mass. After placing
rock material, surface shall be covered with a fayer of fine material having -
thickness less than twenty (20) centimeters. Such fine-material shall be

reserved from roadway excavation by the Contractor. Should such material
be avallable but not reserved, Contractor will supply and place borrow

- material for forming smoath grade without extra_payment.

Each fayer shall be bladed orleveled with'motor'gradef, bulldozer or similar-
equipment capable of shifting and forming the layer into a neat and orderly
condition. Ne rock larger than eight (8) centimeters in any dimension shall

- be placed in the top fifteen (15) centimeters of embankment. unless
© - otherwise allowed by the Engineer. : ' .

. Material for each tayer should be consolidatéd with heavy weight vibratory

rolier untit settlement as checked between two consecutive basses of roller
is less that one (1) percent of the layer thickness. in- evaluation of .
settlement, survey points should be established and ralling continued unfil
difference of levels as checked after two consecutive -passes is less than
one (1) percent of the total layer thickness. More over initial rolling of
overlaid fine material shalf be done without watering to ensure their intrusion
in voids of rock layer beneath. Watering shall be dane when voids are

properly filled.

Embankments, which are formed of material that contain rock but also
contain sufficient compactable material other than rock or. other hard

_ material to make rolling feasible, shall be placed and compacted in the

manner presciibed above and to the point when settiement is within above -
mentioned requirement. Compaction test will- be made whenever the
Engineer determines they are feasible and necessary. Each layer must be
approved by the Engineer before the next layer is placed.

108-3




derird
— iy

when rock td be iricorporated in fill Is combosed largely -of weak or friabfe
material, the rock shall be reduced to a maximum size not éxceeding fifty
. (50) percent of the thickness of the layer being placed.

108.3.3 ' Formation of Embankment on Steep Slopes

Cadriids po Euti Rkl L 20T

& -+

"yWhere embankments are to be constructed on steep slope, hill sides-or i i '
where new fill is to be placed and compacted against existing pavement or 38

where embankment is to be built along one half the width at a time, the -~ -2

original slope of the hill side, of existing paverment or adjacent to half width ; ]

of embankment shall be cut in steps of twenty (20) centimeters depth. ==

genching shall be of sufficient width to permit operation of equipment - = E

possible during placing and compaction of material. - %

cut material shall be incorperated with the new embankment material and
compacted in horizontal layers. No extra payment will be aliowed for such
an operation. . - ‘ ' : '

- 108.3.4 Formation of Embankment on Existing Roads

Before fill is placed ard compacted on an existing roadway, the existing -
embankment andf/or pavement may be jeveled by cutting, rooting or

scarifying by approved mechanical means to a level to be determined by the

Engineer. The earth, old asphait or other material arising as a result of ‘this

operation will be declared either suitable or unsuitable, for use in the.
embankment or other items, .by the Engineer. lf the matérial is declared

suitable it will be measured under relative item and if it is declared

unsuitable, it wili be measured under item 106z, :

-l e
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{0835  Formatios of Embankment in Water Logged Areas

wWhere embankments are to be placed in water logged. areas and which are
inaccessible to heavy construction equipment, a special working platform’
shall be first established, consisting of a blanket of fill material placed on top
of the soft layer. The material of the working tabie shalf consist of normal or
processad granufar fil, ebtained from borrow excavation, This material shall
conform to the following specifications: - - . .

bRt D o Ak

Percentage of Weight Passing’

| SieveDescription ©  Mesh Sieve, AASHTO T-27
3lnch (75 mm). ; © 100

The remaining grading shall be such as to avoid intfusicn into the working
i “platfarm material of subgrade or natural ground surface matefial. For this
i -condition to be met it will be required that the ratio,

| D,s(Working Platform Material} _
e . islessthan 5.
Dqss {Natural Ground Material) :

hl

‘f\
A

11 . &

Dgs and Dys mean the particle diameters corresponding to 85% and 15%,
raspectively, pas_sing {by we;ght) in a grain size analysis. :

Construction of this working table shall proéeed from one edge of the soft
area by using the fill as a ramp for further material transport. ‘
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The thickness of the working table as prescribed above shall be
approximately 0.5 meter uniess directed otherwise by the Engineer, and the
width shall be that of the embankment. The placement and compaction of
the working tatle shail he carried out by use of light equment as directed
by the Engineer,

No density reqmrements are specified for the working platform, however .
subsequent layers above it shall be compacted to the densmes specified in-
item 108.3.1. / '

General Requirements

To aveid interference with the construction of bridge abutments and wing’
walls, the Contractor shall at points determined by the Engineer, suspend

- work on embankments and/or in cuts forming the approaches to.any such

structure until such time as the construction of the later is sufficiently
advanced to permit the completion of the approaches without the risk of
interference or damage to the bridge works. The cost of such suspension of '
‘work. shall. be included in the ‘contract unit prices for embankment.
carrying embankments up ta or over bridges, culverts or pipe drainage, care )
shall be taken by the Contracter to have the embankments brought to -
equally on both sides and over the top of any such structure: Contractor
shali make special arrangements to ensure proper compaction in resfricted
spaces and around structures. No -compensation shall be made to the
Contractor for working in narrow or otherwise restricted areas. |

When as a rés_u{t of sefflement, an embankment requires the.addition of
material up to 30 cm in thickness to bring it up to the required grade fevel,
the top of the embankment shall be thoroughly scarified before the'

additiohal material is being placed W|thout extra payment to Contractor far-
the scarifi catton

The Contractor shall be responsible for' the stability of all .embankments and
shall replace any portions that in the opinion of the Engineer have been
damaged or displaced due to carelessness or neglect on the part of the
Contractor. Embankment material which may be lost or displaced as a resuit .
of ‘natural causes such as storms, cloud-burst or as a result of unavoidable

movement -or settlement of the ground or foundation upon which the -
embankment is constructed shall be replaced by the. Contractor with
acceptable material from excavation or borrow. No addmona[ compensat:on

will be allowed for the repiacement

Durmg construotlon the roadway shal! be kept in shape and drained out at-
all times. VWhen unsuitable material has been placed in the embankment by
the Cantractor, he shall remove it w1thout extra payment.

- MEASUREMENT AND PAYMENT

Measurement

The quantities to be paid for shall be the number of cubic meters calculated -
on theoretical designed lines and- grades -and the ground levels -as
established under clause 100.9, compacted in place, accepted by the
Engineer fermed with material resuiting from;
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i) -Formation of Embankment from Borrow Excavation
Measurement shall be made as under:-
Formation from Borrow = . Total Embankment Quantity. (minus)

 Roadway excavation Quantity (minus)
structural excavation Quantity. '

{i) Formation from structural Excavatien

This quantity shall be the same as calctiated for structural excavation
irrespective of its haulage distance except that declared unsuitable by

the Engineer. -

i) Formation from Roadwav Excavation. -

This quantity shail be the same as calcutated for Roadway Excavation.

. The contractor wil be supposed to use material from Roadway
Excavation irrespective of haulage distance. However if contractar, for

his own convenience, uses the material from borrow, the payment will ;

"~ stilt be made under this itern 108 {a) & 108 (B). .

In the measurément of "Formation of Embankment on stéep slohes" n'o

allowarice will be made for the benching or volumie of material cut out .

from the hill side or from the first half width fill to accommodate the
compacting equipment but will be calculated only on the net velume of fill
placed against the original hill sides, the old embankrent or the first half

Swidthofill, : .

Payment.

. 2) Formation from Borrow Excavation . .

The quantity te be paid for shall be the number of cubic meters placed in’
- embankment, measured as provided - above for material from borrow -
_excavation -and such a payment will be deemed to include cost of -
~ excavation, payment aof royalty, levies and taxes of Local, Provincial and

Federal Government, cost of hauling including all lead and lift, spreading,

watering, rolling, labour, equipment, tools and . incidental necessary to . o

complete this item. . :

b) Formation from Structural Excavation, . -

The quantity to be paid for shall be-the number of cubic meters placed in

 embankment and measured as provided above for material from structural
excavation and such payment will be deemed to include cost of excavation,
hauling, dumping, spreading, watering, rolling, fabour, equipment, tools and
incidental necessary to complete this item.
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©) Formation from Boadway Excavation

The quantity to be paid for shall be the number of cubic meters placed in-
embankment and measured as provided above for materiai form roadway
excavation and such payment will be deemed to include cost of excavation,

. hauling, dumping, spreading, watering, rofling, labour, equipment, tools and:
incidental necessary.to complete this itern. :

e ittt SRR HR

Pay tem  Description - Unit of
.No, : Co Measurement.

108a  Formation of Embankment
form Roadway Excavation -
in Comimon Material _ CM

¥ _ 108k  Farmation of Embankment
' from Roadway Excavation
- ‘ * in Rock Material.

1 I | . i, HardRock . oM
: ' T i, Medium Rock. CM

iil. Soft Rock' i ‘CM

 108¢-  Fdrmation of Emﬁankment_ '
' + fram Borrow Excavation _
in Commoen Material, - CM

108d  Formation of Embankmeént
-+« from Structural Excavation
in Commaon Material. - CM -

108e  Formation Of‘Emba‘hkment
from Structural Excavation
in Rock Material

i, ard Rock . CM

. MedumRock - - CM
{i, Soft Rock - " CM
3
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1TEM 109

SUBGRADE PREPARATION

1091

109.2 .

109.2.1

109.22

109.2.3

DESCRIPTION

The subgrade preparation shall be that part of the work on which, the
subbase Is placed-or, in the absence of subbase, act as the base of the

‘pavement structure. i shall extend to the full width of the road bed including

the shoulders and laybyes as indicated on the Drawings or as specified
herein, g C "

CONSTRUCTION REQUIREMENT

Prior Work

Before commencing the work ali culverts, drains, ditches including  fully
-compacted backfill over them outlets far drainage, head walls/wing walls of
cuiverts and any other minor structure below thirty (30) centimeters of
existing subgrade level or all structures which will be below thirty (30)
centimeters of newly placed ‘subgrade level, shall be in such operative
conditions as to ensure prompt and effective drainage and id avoid damage
to subgrade by surface water. No work ‘of subgrads preparation will be
started befare the prior work herein described have been approved by the

" Engineer. o

Compaction Regunirement

_ AII materials down fo a depth of 30 ¢m below the subgrade levei in earth-cut .
" or embankment shall be compacted te at least 95 percent of the maximum
dry density as determined according to AASHTO T-180 Method 'B' or "D

whichever is applicable, or corresponding Relative . Density -as per D-

. 4254-83 (ASTM).

Subgrade Pregaratidn in Earth Cut

"In case bottom of 'subgra'de leve! is wifhin thirty (éb) cm of the naturaf o
ground, the surface shall be- scarified, broken up, adiusted to moisture

content and compacted to minimum density of ninety five (85) percent of the
maximum dry density as determined by AASHTO T-180 Method D.
Subsequent layer of appraved material shall be incorporated to ensure that
the depth of subgrade layer is thirty (30) cm. : :

In"case, the hottom of subgrade is below the natural-ground by more than
Thirty (30) cm, the materia! above the top of subgrade shall be removed and

subsequent jayer of thirty (30) cm shall be scarified, broken up, adjusted to .
moaisture content and compacted to the same degree of compaction as

deascribed above.

109-1
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- 109.2.4

109.2.5

109.2.6

In’ caﬁﬁ“@nswtable matenal Is encountered at the sub grade Tevel within o |
depth of thirty (30) cm, the same shall be removed in tota! and replaced by
the approved material. The contractor shall be paid for rermoval of

'unsuitable material as per pay {tem 108a and for replacement of approved

material, the payment will be made under pay Hem 108c¢,
Subgrade Preparation in Rock Cut

Excavation in rock shall extend to the subgrade level as shown on drawings.
Rack shall be undercut nearly to required elevation and sections shown on
the plans or as directed by the Engineer. Transverse and longitudinal
profiles checked by template shall be accurate to the requirement. Cuts
below subgrade level shall be backfi lled with selected subbase material and

ccompacted to minimum ninety eight (98) percent of the maximum dry

density as- determined by AASHTO T-180, method 'D'. No compensation

. shall be made to the Contractor for over-cut or remed;al measures . as
described above.

No rock shall be higher than two (2) centimaters above the under cut section.
glevation. The under cut material shall be placed in embankment ar
disposed of al the direction of Engineer,

Subgrade in Embankment

When the subgrade is formed in embankment, its width shall be the full

width of top of embankment and material placed in the upper part of . .

embankment down to a depth of thirty (30) centimeters below subgrade

. level shall meet compaction requirement-of 109.2.2. Soils having & minimum
value of C.B.R of seven (7) percent and swelt value of not more than 0.3-

percent shall be used. C.B.R less than seven (7}% may be used in case, the -
design allows for it. Unsuitable material if encountered within the existing
formation layaer as per laboratory specified test, shall be removed, disposed-
of and replaced by suitable one as per direction of the Engineer of which the
payment will be made-under relevant items of work,

Rollers and other equipments of approved size and type accepted by the
Engineer, shall be used for compaction. Water shall be added {o obtain

“aptimum moisture content ; if necessary. Contractor shall ensure proper .
" compaction in restricted areas by use of speclal equipments and rollers. No

compensation shall be made for extra work due to restricted space:

Performancé of this item of work shali not be patld for under this section but
shall be deemed.to be covered by the.contract price for pay item 108a,
through 108e Formatjon of Embankment.

Suberade Leyel in Existing Road -

Where indicated on the Drawings or directed by the Engineer that the
existing road surface is to be used as the subgrade, the correct elevation on
which the base or subbase is to be iaid shall be obtained, where necessary,
gither by means of leveling course or by excavation. The leveling -course
shall be constructed to the requirements of the Engineer and paid for under.
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109.2.7

10928

109.28

[

the appropriate Pay itern involved. Excavation shall include disposal of any
surplus material in the adjacent embankment or elsewhere as direcied by

~ the Engineer.

In case, the design level of subgrade is within 30 cm of the existing
ground/road then the item shall be measured and paid accordingly.

Subgrade reinforcement

When the width of the existing pavement, either to be scarified or not, is -

insufficient to contain the 'subbase or base to be placed upon &, the

Engineer may order to strengthen and support the subbase or base on one.

or both sides of the existing pavement. This work shall consist of the
remaval and disposal of any unsuitable material and its replacements with

~ suitable material to such width and depth as required by the Engineer.

The excavated material shall; if declared suitable for use elsewhere in the -

embankment by the Engineer be so used, and payment for its removal shall
be covered under the contract price of Pay ltem No. 108a;-if declared

. unsuitable It shall be-dispesed of and paid as provided in ftem 106a. The

finished compacted surface of the subgrade shall be as specified i‘n ltem

- 109.2.5.

Protection of Completed Work ‘ : .

. Any part of the subgrade that has been completed shall be protected and -
kept well drained. Any damage resulling from carelessness of the

Contractor shall be repaired as directed by the Enginser without additicnal
payment, , =

The Contractor shall be responsible for ail the consequences of fraffic being
admitted to the subgrade. He shall repair any ruts or ridges occasioned by
iis own traffic or that of cthers by reshaping @nd compacting with rollers of
the size and type necessary for such repait. He shall limit the ‘area of
subgrade preparation to an area easily maintained with the equipment
available. Subgrade preparation and subbase. or base placing shall be
arranged to follow each other closefy. The subgrade, when prepared too

" ‘soon in relation to the placing of the subbase, is tiable to deteriorate, and in

such case the Contractor shall, without additional payment, repair, reroil, or
recompact the subgrade as may be necessary to restors. it to the state
specified herein. o o : .

_ Templates and Straightedges

The Cbntractdr shall prodide for the use of thé Enginser, satisfactory

tempiatés and straightedges in sufficient numbers to check the accuracy of '

the work, as, provided in these specifications and no subsequent work shall
be permitted until the subgrade.levels have been checked and approved by
the Engineer.. -For {olerances, referred:to the, "Tabie for Allowable
Tolerances” in these specifications. R

109-3

. . ) .
< wd R PR U R i
oo e




109.3
109.3.1

109.3.2

MEASUREMENT AND PAYMENT

Measarement

T"he quanﬁty to be paid for shall be the numiber-of Square meters of
subgrade prepared as herein before prescribed and accepted. Subgrade in -

rock cuts and on embankment not consisting of the existing road surface in .
fill area shall not he measured for direct payment, .

Subgrade preparation on "Existing Surface" shall only be measured far
payment when ordered by the Engineer. ‘ '

Payment

The quantities, determined as provided abovs, shali be paid for at the
contract unit price respectively, for each of the particular ‘pay items listed
below that is shown in the Bill of Quantities which prices and payment shall
be full compensation for furnishing of . material, water, equipment, tools,
labour, and alf other jtems necessary-for completion of work,

.Payltem  Description - | Unit of
No, : o ‘ ) Measurement

1082 Subgrade preparation in
Earth Cut © sM

- 109b Subgrade_préparaticn in
Existing Road

i Withoutany fill - = SM
. With fill less than 30 cms ~ SM
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110.31

11032

{MPROVED SUBGRADE

DESCRIPTION

This work shalt consist of the formation of the roadbed, under subbase or

base course as the case may be, with an approved blend of materials,
uniformiy mixed; compacted, shaped and finished to the lines, grades and
typical cross-sections shown on the Drawings, or in thickness as directed by

- the Engineer. o :

improved subgrade as heresin referred to’ may Ibe defined as material

suitable’ for embankment to which better quality of material is blended in .

proper proportion to improve its strength properties or performance.

MATERIAL REQUIREMENTS

The major ‘oornponent of improved subgrade shall consist of material
conforming o ltem 108.2 - "Material requirements for embankment.”

. The blending material shall be any scit that Classifies as A-1(a), A-1(D), A-

2-4 or A-3 according to AASHTO M-145 with Pl of not moare than 6.

| | The blended rnixfure when compacted to ninety five (95) percent of the
-maximum dry density determined by AASHTO T 180-D Method, shall exhibit

a lahoratory soaked CBR (86 hours) of not less than 20, or as specified in
the drawings. : ' o | .

CONSTRUCTION REQUIREMENTS

Preparation .

' The surface -of the roadbed on which the improved.subgrade s to be -

constructed shall be compacted to the -density specified under Item 108.3.1.

Proportioning of Materials

Prior to start of construction, the proportion of each material to be

incorporated for improved subgrade shall be established as approved by the
Engineer. The Engineer shall specify a single percentage of each material to

he blended and shall establish the gradation of the resulting mixtures-

alongwith the ranges of permissible gradation tolerances to obtain- the
required CBR for the improved subgrade.”. o

The Slend proportions thus established shall abp[y only when each materal

to be used is obtained from same source. Should a change in source of

material be made, a new proportion shall be established, When
unsatisfactory resuits or other conditions make it necessary, the Engineer
may require additional laboratory tests. :

11041
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110.34

Mixing and Spreading

Improved subgrade may be constructed with any combination of machines
or equipment that will yiald resutts meeting these specifications,

2) Statipnary Plant Method

" The soil ingredients and water shaH be rmxed in an approved mixing plant

(Pug Milf). The plant shall be equipped with feeding and metering devices.
that will add the rmaterials to be blended in the spacified quantities, Water .
shalf be added during the mixing operation in the quantity required for
praper compaction, which is approximately optimum maoisture content plus
or minus two (2) percent. The mixing time shall be that which is required to
secure a uniform mixture. After mixing, the blended materiatl shall be

.~ transported to the job site while it contains the sufficient meisture and shall
. be placed on the roadbed by means of an approved mechanical spreader.

The mixture shalt be spread at rate that will produce a uniform compacted
thickness conforming to the required grade and cross-section. Compaction.
shall start as soon as possible after spreading and shall continue until the
specified retative compact;on is aohieved

B) Trzwelmg Plant Method

The traveling plant shalt be either-a flat transverse shaft type or a windrow
type pugmill. After the materials have besn placed by a mechanical
spreader or windrow sizing device the materials shall be uniformiy mixed by
the traveling mixing plant. During the mixing operation, water shail be added .
as necessary fo bring the moisture content of the mixture to the percentage
suitable for proper compaction.

' €) Road Mix Method

The matenaia shall be transported to the site and spread In layers on the
roadbed in the quantities required to produce the specified blend. After the
materials for each lift have been spread, the materials shall be mixed by

motor graders and- other approved equrpment until the mrxture is uniform .
throughout : :

During mixing operat:on. water shall be added as neCessary to bring the .
morsture oontent to the proper percentage

Compaction

Unless otherwise permitted by the Engineer based.on the performance of
the compacting equipment used as determined from the trial section, each
layer of improved subgrade. shall_be placed in horizontal layers of uniform
locse thickness not exceeding twenty (20). centiméters. Each layer shall be

compacted fo the densrty conforming o the requlrements spacified iv [tem
108.3.1.

in-place density determinations of the compatcted layerg shall be made in
accordance with AASHTO T-191, T-238 or ather approved methods,

$10-2



110.35

110.3.6

110.3.7

110.3.8

Trial Sections

_ Prior- to the formation of the improved subgrade, the Contractor shall

construct three trial sections of 200 meter-tength one {1) for each blend of

.improved material proposed to be incorparated for improved subgrade, or as -

directad by the Engineer. The compacting equipment to be usedin the trial
sections shall be the same equipment that the Contractor intends to use for

‘main work, accepted by the Engineer.

The object of these trials is to’ determine the proper moisture content, the
relationship between the number of passes.of compacting eguipment,
density obtained for the hlended material, and to establish the optimum [ift
thickness that can be effectively compacted with the equipment used. No

. separate payment will be made for this work, which will be regarded as a
subsidiary obligation of the Contractor under pay Rem No. 110.

'P'rotection of Completed Work

Any part of the compiated improved subgrade shali be protectad and well
- drained and any damage shall be repaired as dtrected by -the Engineer

wuthout addltlonai payment.

The Contracter shall be responmble fcr all the oonsequences of trafr ic belng

admitted to the improved subgrade. He shall repair any ruts or ridges

occasioned by his own traffic or that of others by reshaping and compacting -

with rollers of the size and type necessary for such repair. He shall fimit the
impreved subgrade preparation to.an area. easily maihtained with the
equipment available.  Subgrade preparation and placemént of succeeding

- layer to follow each ether closely. The improved subgrade, when prepared

too soon in relation to the placing of the layer above it, is liable to

_deteriorate, and in such case the Contractor shall, without additionai:
. payment, repair, reroll, or recompact the improved subgrade as may be
necessary lo restore it to the state spemfed herein. . '

Templates and _Straighteﬂges

'ILhE Contractor shaﬂ'pmwde for the use of the Engineer, satisfactory

templates and straightedges in sufficient numbers to check the accuracy of
.the work, as provided in these specifications and na subsequent work shall

be permitted until the improved subgrade Ievel have been checked and
appraved. by the Engmeer ' : _

Tolerance

. The allowab!e tolerances for the finished improved S{Jbgrade surface prlor to

placmg the overlying subbase, base or asphaltic concrete course are given
in the relevant, "Table for Allowable Tolerances" in these specifi ications.

110-3
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110.4.1

11642 -

. MEASUREMENT-AND PAYMENT

Measarement

The'qu_antity of improved "su'bgracie to. be pa'id for shall be measured in
square meter by the theoretical area covered in place as shown on the
Drawings, completed and accepted improved subgrade in a thickness of-
30 cms, : - .

Payment

The accepted quantities measured as provided above shall be paid for at
the contract unit price per cubic meter of improved subgrade for the pay
jtem listed below and.shown in the Bill of Quantities, which price and
payment shall constitute full compensation for furnishing all materials,
hauling, mixing, placing in layers, watering and compacting, Iabour-
equipment, tools and incidentals necessary to complete the item, ‘

Pay Item Descripﬁon , Unit of

No. : ' Measurement -
" 110 Improved Subgrade CM
110-4




EM 10t SOIL CEMENT STABILIZED SUBGRADE
111 © DESCRIPTION

The work shall. consist of performing all eperations in connection with the
formation of soil cement stabilized subgrade and all incidentals. in
accardance with the specifications and In conformity with the lines.and level,
grade and typical cross-sections shawn on the plans or directed by the -
Enginser. ) : : : : : :

1112 . MATERIAL REQUIREMENTS

11124  General -
The mix in place method of construction shall only be applied to sites with
naturally. occurring sand, gravel or sand and gravel mixture,. For the
stationary plant miethod of construction the materials shall comply with the
specifications or materials from any other source selected by the Contractor
snall be subject to the Engineer's approvai. :

111.2.2 Seoil

Soil used for cement-stabilizatioh'shalt be either "Siity or Clayey'Sc}ils" or

" sandy and gravely soils with the following charactéristics

2} §ilty and Clavey. Soils

When this type of soil is used for cement stabilization it shall fulfill the
following requirements. . o C -

iy Liquid Limit (Max). . 4B%

iy Plastic Limit (Max), .~ . 20% S
ffiy P.H. Value .. Notlessthan12 -
v} . Soluble Sulphate Content max: 4% :

v)  Soluble Chloride Content max: - 8% ..

if the soll at site does not have P.H. value specified above, it shall be

improved by adding calcium chioride upte two (2) percent by welght of
- thedry soit. - * - . T

Soils, which dor't meet abave requirement, shall be subject to the
approvat of Engineer: - _ B _

b) Sandy and gravely soils

Sandy and gravé!y soils used for cement' stabilizétioﬁ- shall fuffiil the
following requirements: o : ,

111+1
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11123

111.2.4

11125

By Passing maximum size fifty (50) mm sieve ’1 00%-

fi) Passing five (5) mm (No. 4) sieve above 50%
ii)  Passing 0.4 mm (No. 36) sieve. - abiove 15%
i)  Passing 0.075 mm (No. 200} sleve below 5% -
V) Finer than 0.002 mm (Clay} below 3%

" Soil which do not'meet abave requirements shail be éubjéct to the approva

of Engineer after reviewing the laboratory testing resulis.. : .

Cement

“The Cement to be used-for stabilization shall be Portland: cement or

sulphate resistant cement as directed by the Engineer according to the
resuits of laboratory tests. Portiand Cement shall conform to requirement of

" AASHTQ M-85 while sulphate resistant cement  shail conform to

requirement of AASHTO M_—?é. .

Immediately upen arrival to site, the Cement bags shall be stored in weather

proof building to protect from dampness on raised platform. - At the time of
use, all cement shall be free flowing and free of lumps. Under normal
circumstances cement shall not be sfored for a period longer than four

‘months.’ Any cement that has remained.in store for & period in excéss of

four months, or of which there is any-doubt as to its quality, shall be retested
for specification requirements. No such cement shall. be used in the works
without the approval of Engineer. - . :

Water

Water to be used shall be free from injurious quantities of oil, alkali,
vegetable matter and saits. !t shall not contain more than 1000 parts per
millions of sulphates. In no.case, water shall contain impurities to the extent .
that will cause change in setting time of cement by more than twenty five
percent nor reduction in compressive strength of mortar after fourteen (14)

* days by more than five (5} percent when campared to results obtained with -

distilled water.
Mix Des;igﬁ Requirement in Laboratory

Before starting the work of stabilization, the proposed mix design showing
exact percentage of cement and water to be used so as to obtain a mixture,
shall be submitted by the contractor, for the approval of Engineer. ‘The mix
proportions shall be such so as to satisfy the foilowing requirements.

- ). Mixture sample, stored in box, with maximum humidity of ninety
five (85) % for twenty four (24) hours and submerged in water for -
two hours before crushing, shall have 3 minimum compressive

- strength of 17 kilogram per square centimeter. :

iy The maximum permissive éweiling'of volume shall be two (2) %
and ‘maximum loss in weight eight (8) % when tested in
accordance with AASHTO T-133.
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1i1.2.6

111.3

111.3.1

111.3.2

i) Maximum permtsmble tolerance of cement and water content
during constructlon shall be as under:-

Cement Content: Tolerance of & 1.0 percent of that given in the mix

_ design.
Water Content: O to (+)2% of that given in the mix demgn

Composition of Mlxture at Site

Soit shall be mixed with sufficiert cement to obtain required crushing
strength. The cement content shall be determined at the laboratary so that
minimum campressive strength of mixture is thirty (30) Kg/square centimeter
at seven {7) days. The moisture content of the mix cement stabilized
materal shall not be less than the optimum as determined by AASHTO T-
134 Method and not more than two (2) percent above the optimum as
determined by this test or such higher value as may be agreed by the

'Engineer on bams of prellmlnary trial. -

CONSTRUCTION REQUIREMEI\T

Mtt in Place Methoci

“The field eq‘uipments used for pulverizing and mixing the stabilized material

shall be approved by the engineer on the basis of preliminary frials {o

ensure that the plant is capable of producing the required degree of mixing

and uniformity of stabilized material to the full thickness of layer being
processed. The mixers shall be equrpped with a device for controlling the
depth of processmg and the mixing biades shall be maintained sc'.that

correct depth of mixing is obtained at all times. The cement shall be spread

ahead of mixer by means of a cement spreader, fitted with a device to
ensure a uniform and. controllable rate of spread of- cement both

. transversely and Iongitudmally

Water shall be added to adjust moisture content of material to optimum for
campaction using water sprayer In. umform and cantroh'.ab'.e manner both
transversely and Iongstudma]iy :

The mixing machine shall be set so that, 1t shghtly cuts edge of adjoining

‘tane procsssed previously to ‘ensure proper processmg of all material
.throughout the depth of tayer. The output of the mixing plant shall nat be
tess than twenty five. linear meters per hour measured iong;tudmaliy of -

completed stabilized layer in order to achleve satisfactory compaction;

Statiopary Plant Method .

The stationary plant shall be of the power driven paddle or pan type and
may be of the batch or continuous type. in case the batch mixes are used,
the appropriate measured, quantity of material and cement shall first ba
placed in the.mixer and then water be added as nscessary to bring the
maisture content of the resuiting mixture with in the range specified above.

C114.3
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111.3.3

11134

111.4

111.4.1

Care shall be taken with batch type paddle mixers to ensure that the cement
is Spread uniformly in the loading skip so that it is fed evenly along the
mixing trough and that with both paddie and pan mixers, the cement is
proportioned accurately by a séparate weighing or proportioning device from
that used for the material being stabilized. Mixing shall be continued until
the mixture has the umformlty and mixing time will not be iess than one (1)
minute. . :

Comgaction

Any modification to meet the specn“catmn shall be completed together wnth
compaction, within one and a half (1 !/;) hours after mixing, or making good
to deficient areas at contractor's expense. Thickness shall be as shown on
the drawings or as direcled by the Engineer. and shal comply the followmg
requirements.

-{mmediately after spreading and shapmg operation, the mixture shall be
‘thoroughly and uniformly compacted with approved rollers. Roffing shall -

continue unt? entire depth and width of subgrade is uniform{y compacted to
maximum density of Ninety five .(95) % as tested in accordance with
modified AASHTO T-134. Compaction shall be completed as sdon as
possible after mixing, narmally within three hours, depending mainty on’

- setling time of cement and weather conditions.

Compaction shall not be carried out after cement hydration and any éoi!s-
material, which has been mixed or deposited after cement hydration, shall
be removed and replaced with fresh mixed material. ,

After compaction, stabilized subgrade shall be protected against drying out
by keeping it continuously damp or-wet for a periad of at least three (3) days -
or by coatling with approved curing material. Surface shall be maintain in an

- acceptable condition at all times prior to the construction of sub-base.

Mo vehicular traffic shafi run on the stabilized sibgrade within a mlnimum ‘
curing period of seven days,

Tolérance

Tolerance in the thickness of compacted Iayers shall conform to as specified
in the relevant, "Table for Allowable Tolerances m these specifi ications.

' MEASUREMENT AND PAYMENT

Measurement

The unit of measurement for payment shail be cubic meter c-f cc:mpleted and
accepted subgrade as measured in. place. Measurement shall not Include
any areas in excess of that shown on the drawings, except the areas .
authorized by the Engineer in writing. Measurement of cement content used
shall be the number of metric Ton used to stabilize -subgrade. This quantity
of Cement consumed shall not -exceed the theoretical percentage
established in the labaratory. '
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111.4.2

Payment

The rﬁeasu;'ed guantity of stabilized subgrade determined as above shall be
paid for at the contract unit price per cubic meter for a particular item listed

halow and shown on the bill of guantities, which payment shall be full '

compensation for furnishing all labour,- material, tool, plant, equipment,
handling, mixing manipulating, placing, shaping, compacting, including

necessary water for compaction, rolling, finishing; comecting unsatisfactory .
. areas and unsatisfactory material; maintenance including protection of

stabilized layers: and incidentals necessary for completion of work except
cement constumed which shall be paid separately as measured ahove.

Payltem  Description’. . - Unit of
MNo. R " Measurament
111a - Seil Cement stabilized oM -
- Sub-grade -
"~ 111b  Cementcontenttype..... - .Ton,
111-6

Bl BEiet 0, d imeagd BB Wl ot B el st gap et b il g

] o e s ke O s Al

ti- o ibilbskivds § AN

-

>

-‘ -

e
i




' TEM 112 LIME STABILIZED SUBGRADE.

1124 . DESCRIPTION

The work shall consist of perforrnmg all dperations in connectlon with
construction of lime stabilized subgrade and all incldentals in accardance
with these specifications and in conformity with lines and level, grade and
typical cross-sections shown on the plans or as directed by the Engineer. *

112.2 - - MATEML REQUIREMENTS

11221 Soil

Naturally occurring heavy clay soils, clayey. gravels ‘or soils containing a
sufficient proportion of clay or siity clay to enable satisfactory stabilization
with lime shall be required for the Mix In Placeé method of construction and
shall conform to properties as speciffed .in ltem 111.2, “Material
Requirements" under solls cement stabilized sub grade. Materials from any
cther sources selected by the Contractor shall comply with the specification

all as approved’ by the Engineer in case of staliocnary plant construction'
" method. _

Lime stabilization hds been. used successfully in ciayey soils having
plasticity index more than ten {10). This type of stabilization is applicable to
that soil which contam a hlgh percentage of clay or silty clay.

112.22 . Lime

Lime to be used for stabilization shall.be calcium hydroxide (slaked or
hydrated lime) or Caleium oxide (quick lime) to the requirements for building -
fime as in table given below or lower guality lime produced from temporary“
burning pits or Kilns when approved by the Englneer

. Table112/2

SPECIFICATION REQUIREMENT FORLIME .

Property . o L LIME ~ .
: - ' Quick Lime - ~ Hydrated Lime
: (Ca0)- . ' Ca (OH),
Calcium or Magnesium Oxides | Notless than 82% Net less than 95%
Carbon Dioxide-atKiln ~ i Not more than 3% Not more than 5%
Carbon Dioxide-elsewhere Not more than 3% Not mare than 7%

" 11249




112.23

112.24

112.2.5

112.3

11231

112.3.2

Water

Water used for fime stabilization shall be clean and free from Injurious
substances. Potable water is preferred and organic water-is not permitted.
it shal! -neither contain more than 1,000 parts per million of chlorides nor

more than 1,300 parts per milion of sulphates (804). Water fram deubtful -
. sources shall not be used until tested as specified in AASHTO T-268 and

approved by the Engmeer

Mix Design in Labozztor? ‘

The mix design shall be werked out In the laboratory and it shall state the
following field requrrements , .

(i . The percentage of hme and water (optlmum content and
' tolerances) .
(i) ‘The field density of lime stabilized mixture to mmimum'mrﬁety five

(95) percent of iaboratory density estabﬁshed with maodified
AAS HTO T-134 fest. , _

(i)~ The required results of the compressive streng.th in laboratory at

'7 days shall not be less than ten {10) Kg/sq. cm.

Composition of Mixture at Site

Soil containing clay shall be mixed. with sufficient lime, ﬁcrmally three (3}

percent to eight (8) percent lime content, so-that minimum cumpressive
strength is seven (7) Kilogram force per square centimeters at seven.(7).

days. Moisture content of the lime stabilized material shall be not less than
the optimum nor more than two (2) percent above the optimum as
determined by Vibrating Hammer method test of BS 1924 (1 §75).

As a guide trials, lime content should be established startlng with 1% of Ilme '

by weight of dry soﬂ fcr gach ten (10) percent of clay in soil.

CONSTRUCTION REQUIREMENTS

Stationary Plant Method

" The construction requwements of this clause shall ccnforrn to as spemf‘ edin |

sub item 111.3.2.

Mlx_ in Place Method -

‘The requitements of construction’ under this clause shall be in.accordance

with sub item 111.3.1.
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Precautionary Measures

Keeping in view the caustic nature of calcium oxide (quick Yime), special
measures shall be ‘taken in handling, since it will attack equipment
corrosively and precautions shall also be taken against the risk of severe
skin burns to personnel. Suitable handiing methods shall be used such as
fully mechanised or bottom dump handling equipment, and protective
clothing worn by the "operators. -Working operations should take. into
account the wind direction to minimise the dust protlem and co'nseq.uent_
eye or skin irritation to any personnel involved in the vicinity. Even when
calcium hydroxide (slaked or hydrated lime) is used, care must be taken
against the effects of prolonged exposure to skin,

Ccmgacfion Bequirement

Immediately upon éompiétion of spreading and shaping operation, the

“mixture shail be thoroughly compacted with approved roller. Compaction

shall be continued until the entire depth of subgrads is uniformty compacted '

to the maximum density of 95% as determined by modified AASHTO T-
134, i : ' o

If quick lime is used, it shall not be permitted to  compact the layers
immediately after spreading the lime, because the hydration of the lime will
cause damage to the compacted layers. The time within which compaction
shall be completed Wwill be estimated in the Iaboratory. -Dry density of
compacted tayers shall not be less than Ninety five (95) % of the maximum
dry density determined In laboratory. . ‘

Compaction shall not take place. after hydration of lime and any lime .-
stabilized material that has been mixed and deposited aiter hydration of

lime, shall be removed and replaced with fresh material. mixed and treated’

in accordance with the requirements of this clause.

Surface of subgrade shall be '_ac_cep_table in all respects to sy:ieciﬁcaticn,
together with compaction with One and half {1.'/;) hours aftar mixing.
Contractor wili be responsible for any removal of or mhaking good to deficient

‘area without any extra payment. No vehicle or equipraent shall be allowed to
- move over stabilised subgrade befare initial setting of 7 days..

Tolerance

Tolerance for lime stabilized subgrade shall be as specified in the relevant,
“"Table for Allowable Tolerancas" in these specifications. ' :

Weather Limitation

The laying of lime courses shall be avoided as far as practicabls during cold

-and wet weather and shall be suspended when.free standing water is

present on the surface. The stabilized 'material shall not be laid on any -
surface, which is frozen or covered with ice or snow, and-laying shall cease
when the atmospheric temperature reaches five (5) degree C. on a falling
thermometer or as directed by the Engineer, |f wet weather threatens to be
prolonged, the manufacture and laying of stabilized mix shall be suspended.
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112.4.1

11242

EASUREMENT AND PAYMENT

MEASUREMANIL AL ta Xl

. Measurement

The unit of measurement for payment shail be the cubic meter of th_e-.

compacted and accepted subgrade as measured in place. - Measurement
shall not Include any area in excess of that shown on the drawings, except
the areas authorized by the Engineer In writing. Measurement of lime
cansumed shall be the number of metric Ton used to stabilize subgrade.

This quantity of ime consumed shall not exceed the theorstical percentage
- established in the (aboratory. .

Payment

The measured guantity of stabilized subgrade_ determined as above shall be

paid for at the contract unit price per cublc meter for & particular tem listed.
below and shown-on the bill of quantities, which payment shail be full

compensation for furnishing all labour, material, tool, plant, eguipment;
handling, mixing, manipulating, placing, shaping,- compacting including
necessary water for compaction, rolling, finishing: correcting unsatisfactory
areas and unsatisfactory mixtures; maintenance including protection of
stabiiized layers; and incidentals necessary for completion of work except
fime consumed which shall be paid-separately as measured above.

Pay Item = Description.- . " Unitof

No. ~ Measurement - -
- 112a . Lime Stabilized Subgrade CM -

{126 Lime - . , Ton
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BITUMEN STABILIZED SUBGRADE

113.1

113.2

11320

113.2.2

1133 .

- DESCRIPTION

The work shall consist of performing afl operations in connection with
construction of bitumen - stabifized subgrade and. ‘afi - incidentals' in
accordance with the specifications in conformity with the lines, grade,

~ thickness and typicat cross-sections shown on the plans or as: directed: by

the Engineer.

MATERIAL REQUIREMENTS

Soll

This methad will only apply 1o sites with naturally occurring non plastic -
material such as sand. If the material is brought ai site, it shall be non-
plastic having uniform gradation. o :

Bitumen.

Bituminous material used for sub'grade stabilization shali combly with the.
requirement as per relevant tables specified in item. 301, "Asphaitic

- Materiais” for hot- mix asphaltic concrete or can be viscous cut back that

requires heating in areas where moisture content of sand is high,
necessitating heating and drying of sand. - '

In dry areas, where natural moisture content of sand is low, the bituminous .
binder shall be flutd cut back conforming the requirements as given in tables -

-301-3 and 301-4 respectively of item 301 "Asphaltic Materials".

Bitumen emuision or foamed penetration grade bitumen can also be used -
subject to the approval of Engineer after trial test.

* Bitumen-sand mixture for the grade of bitumen selected shall be ascertained

by trial mixes using Marshall Test. to determine the quantity of bitumen
required using either heated or unheated sand. The quaritity of bitumer

required will generally fie between three (3) to six (6) percent by weight, of

dry sand, the higher proportions being required with fine-grained materials,

CONSTRUCTION REQUIREMENTS

Equipment, tools, and machines vsed for bitumen stabifized subgrade shall

be subject to the approval of Engineer and. shall be- maintained. in
satisfactory working conditions ail the times. ' :

Mix'in place method of bitumen stabilization will be sutﬁ,ject to the a—pbro\}aJ
‘of Engineer to ensure full control of bitumen content, uniform and thorough

~ mixing and satisfactory processing of the material to the full depth of the

fayer. For scarification of in situ materia! and spreading of Biturinous
matenal, grader with blade and bitumen distributor shal! be used -

19341
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The stabilized soil shali be feft uncompacted' after pul\rerization and mixing
to allow for evaporation of volatile materials thus ncreasing stabifity and
decreasing water -absorptian pa_\rticularly in fine grained sand when

" temperature is [ow,

Compaction

Immediately after.completion of spreading, aeration and'shaping cperation,
the mixture shall be thoroughly compacted with rubber or pneumatic tyred
rollers. Compaction shall continue until entire width and depth of subgrade
is uniformly compacted to give soaked (96 hours) unconfined compressive
strength according to design requirement to meet traffic loading. Steel
wheeled tandem roller shall be used to carry out final rofting of compacted
surface to eliminate the tyre marks.. - : ‘

 To determine the efficiency of mixing, spreading, degree of compaction of

equipfnent and: suitability of construction method, thal sections as directed
by the Engineer, shall be prepared by the ¢ontractor before main work of
stabilization is started. ’ : )

-If thickness of compacted layer is less than 20 centimeters, it shalt be laid as
. single operation where as f thickness of compacted stabilized layer is more
_ than twenty centimeter, materiai shall he placed in two or more layers, -each -

within the range of eight (8) to twenty (20) centimelers in compacted

thickness., -

The reslults of CBR test for measuring the. sﬁ-ength of bitumen stabilized -

materials or cone stability test for designing bitumen-sand mixture shall net

. supersede those of Marshalt Test unless agreed by the Engineer. [n-situ

density of compacted iayer shall be determined using method as described

by AASHTO - T-191, AASHTC - T-205 or AASHTO - T-238 and shall be .-

minimum ninety. five (95) % modified AASHTO according to the above

" mentioned methods. . .

,Fr'e'quency of testihg in-fleld and in tabaoratory will be according to relevant.

schedule for sampling and testing of these specifications.

JTolerance

" Compacted layer shall comply with the tolerancé requirements as specified

in relevant, "Table for Allowable Tolerances” in these specification.

' Weat}iér Limitation

The laying of bituminous courses shall be avoided as for as practicable . -

during wet weather and shall be suspended when frée standing water is
present .on the surface, The stabilized material shall not be laid on any
surface, which is frozen or covered with ice or snow and laying shall’ ceass

" when the air temperature reaches five (5) degree C on a falling

thermometer, Laying shalt not cormmence urtil the air temperature is at least
five (5) degree C on a rising thermometer unless otherwise directed by the
Engineer and also if wet weather threatens to be prolonged the manufacture
and faying of stabilized mix shall be suspended.

113.2
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113.4

113.4.1

113.4.2

. MEASUREMENT AND PAYMENT

IMeasurement .

The unit of measurement for payment shall be cubic meters of a given

thickness of compacted and accepted subgrade as measured in place,

Measurement shall not include any areas in excess of that shown on tha

drawings, -except the areas authorized by the Engineer in writing,

Measurement of bitumen binder used shall be the number of metric Ton

. used to. stabilize subgrade, - This quantity of bitumen consumed shall not
. exceed the theoretical percentage established in the laboratory.

Payment

Measurad quantity of stabilized subgrade determined as ébove shall be pald

_for at the contract unit price per cubic meter for & particular itern listed below

and shown on the bill of quantities, which payment shall be full’
compensatmn for furnishing all fabour, materal, tool, plant, eguipment;
handling, mixing, manipulating, placing, shaping, compacting including-
necessary water for ‘compaction, rolling, finishing; correcting unsuitable
areas  and unsatisfactory: material; maintenance "including protection of
.stabilized subgrade layer and incidenials necessary for completion of work

" except bitumen consumed wh:ch shall be paid separately as -measured

above
Pay tem - Description o Unit of
No. - - ' Measurenent

113a. Bitumen Stabilized Subgrade. CM

113  Bitumen Binder, fype - Ton
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ITEM 114

114.1 DESCRIP'I‘ION
- This work shall consist of scarification of berms, which are unddlated., or out
of level. The existing material shail be scarified, watered, mixed and
properly leveled and compacted according to specification described here
“under or as directed by the Engineer. .
1142~ MATERIAL REQUIREMENTS
In this ltem no frash material is raquired, however, if fresh material is
used it shall-be measured and paid under other relative itemns of
warks. :
1143 CONSTRUCTION REQUIREMENTS
114.3.1 Dressing 6fbgrm without the use of extra material
- in case-the berms show undulation of more thar 5 cms in level from the
reconstructed pavement structure, the berms shall be scarified to 2 depth of
- 15 cm and material -will be watered, mixed and compact with approprlate
. equipment appraved by the Engineer. L
114.3.2 MMW
In case the difference of elevation of emstmg berm with respect to
* reconstructed road structure is less than 15-cm than additional materiat (to
be measured under other items of work} shall be added to bring the teval of
-berms in conformity with the lines and grades of the existing road. Existing
and fresh material ‘shall be properly mixed, watered and compacted’ as
directed by the Engmeer
114.3.3 o C{impacticn requirement

DRESSING AND COMPACTION OF BERMS |

Compactlon reqmrement of the fresh and exlstmg matenal shaii be in
accorciance with the type of material used in berms, as under:-

Compact:on requirement as |

Depth in cm o ‘per AASHTQ T-180 (D],
0-15 {Top fayer! to 95%" fdr comman 'earth
: . material S
0 - 15 (Top layer) 0 100% for subbase material
114-1
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11434

1144

ERIERS!

114.4.2

Compaction of slopes

While reinstatmgfdressmg of berms,. it shall be ensured that compaction
requirements are observed of slopes of the berms.” The degree of
compaction shall be as per direction of the Engineer. :

MEASUREMENT AND PAYMENT

Measurement

Measurement under this item shall be made in square meter of berms
dressed or compacted in accordance with theoretical lines, or sectlons
shown on the drawings, or as per existing edge of road

in case partial fresh matenai 18 used to compensate for shortage of material
in the top layer the quantity of such materia! shail be measurad by survey

levels of existing ground and designed . Ilnes grades or sectlcnns shown on
the drawmg .

The quantity of materlai thus measured shali be paid under other items of

works of formation of embankment / subbase.

Paxment

The payment: of this itern shall be made for at the contract unit price per
square meter of dressed and compacted berm measured as .above, for

] 'scant'catlon watering, mixing, - rolling, labour, equipment, tools and

mudentals necessary to compiete this item.

Pay ltem Description’ Unit of
No. o ' Measurement - -
114a Dressmg of berm without - SM.

extra material.

114b  Dressing of berm with o osMm
: ~extra material. o
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REI\ISTATEMENT OF SHOULDERS FROM BRICK KILN

ITEM 115
' MATERIAL
1151 DESCRIPTION
This work shall consist gf furnishing and placing in singjie layer of Brick Kiin
material on shoulders and to mechanically interiock by watering and rolling,
in conformity with lines, grades and cross-sections shown on drawing.
115.2 MATERIAL REQUIREMENTS
The materfal shall cbnforrn to the following requirements.
11524 Texture
The Kitn material shall be fﬁl!y bumt hainng reddish brown/black colour.. No
unburnt or semi burnt material shail be allowed. The matena! shall behave
fike improved sub grade wxih following properties.
- 11522 Gradation | |
The grading shatl c_onform-'to the following limits.
Sieve_ Designation Mass Percent Passing,
St (25 mm) ST 100
a3/8" (9.5 mmy} . . 804100
No. 10 : .. . 8085
No. 200 ' ' . 15-35
Note:- - Coarser than 1" (25 ‘mm) size material may be aI!owed upto five
(5) percent by the Engmeer :
11523 Phvsical Requirements

The addltzcnaf physical requarements of the kiln material wil satlsfy the.
followmg |lm|t5 - .

1. Pl va{u:e. o 6.0% max.
2. Sweiling Value. - - ) 0.20% max.

3. Soaked C.B.R {86 hours) 20% min. ,
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CONSTRUCTION REQUIREMENTS

4zeneral

Material for shoulders, obtained and approved as provided above shall be
placed -and thoroughly mixed with water in horizontal layer of uniform
thickness and in conformity with the fines, grades, sections and dimensions
shown on the Drawings. The layer of loose material shall not be more than

twenty (20) centimeters in thickness uniess otherwise approved by the
Engineer

The compaoﬂon of the shoulders shall-be c:arned out at the designated
maisture content, consistent with the approved compacting -equipment.
Shoulder material that. does not contain sufficient moisture to obtain the .
required compaction shall be given. additional moisture by means of
approved sprinklers and mixing operation. Material containing .moisture
more than necessary to obtain the required compaction may not, without
writien appravai of the Engineer bes incorporated in the shoulders until it has

. been sufficiently dried out. The drying of wet matenal may be expedited by
d:somg or other approved methods,

Side slopes shall be neatly tnmmed to the lines and slopes shown on the
drawings or as directed by the Engineer, and the finished work shall be kept
in a neat and acceptable condition,

. Compactlon

All material shall be oompacted;to a minimum ninety five (95) percent of the

maximum dry density as determined according to AASHTO T-180 method
'B' or 'D' whichever is applicable, In place density determination of the
compacted layer shall be made in accordance with AASHTO T 191 or other
approved method

MEASUREMENT AND PAYMENT
Measprement

The quantltles to be paid for shall be the number in cubic meter by the
theoretical volume of shaulders constructed accordi ing to designed hnes and
grades compacted in place and comnplete i in all respect.
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115.4.2 Payment

Raloor rt

The accepted quantities measured as provided above shall be paid for at
the contract unit price per cubic meter of Brick Kiln shoulder material for the
pay item listed below and shown in the Bill. of Quantities, which price and
payment shall constitute full compensation for furnishing all materials,
hauling, mixing, placing, watering and compacting, labour, equipment, tools
and incidentals necessary to compiete the item. )

s

. . N - - . .

Pay ltem.  Description - Unit of
No. _ Measurement

115 Reinsta'tement of Shoulders CM
frorn Brick Kiin Material, .
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SUBBASE AND BASE

ITEM 200 GENERAL

200.1 DESCRIPTION
"The work shall consist of furnishing, spreadmg and cimpa~3 graded -
subbase, base, asphaltic base course, crushed limestzne zzsz course,
cement stabilized subbase and base course, lime stabilzed stoase and
bitumen stabilized subbase and base, crack relief layers. consiicted on &
prepared bed and all incidentals in. acoordance with these specieation in
conformity with the lines, grade thickness and typical cross-seciin -ho* ¥ on
the drawing and/ar as directed by the Engineer,

200.2 MATERIAL
The material shall-cansist of sand, gravel or.a sand grave’ mix=rs oblained -
from the source approved by the Engineer. Matedal reguirerer= for this

___work are specified under various iterns of the section. -
200.2.1° Sampling and Testing

Adequate representative samplies shall be.submitted to Erginesr “r tasling
and preliminary approval not Jess than twenty days, wb.e“:ﬁre = ‘ntended”
material is to be used in the work: The material, wheri deg—ied ~=i=ss27y by
the Engineer, shall be sampled and tested in his presence: oy "¢ coniractor
for particular subbase, base coursg as calied for In the spe©zaticn of
particular application and /or the bill of quantities, and/or 25 s~z ¢ the
drawing, to assura.conformance with the requirements of spec*czion. Any
material found not to. conform with the requirements wil. b= s.ibject to
rejection. Al rejected material shall be removed and replazss with the
material meeting the requirement atno additional cost to the Cliers, '

Prelrmmary approval of source shai not mean that ali- h— ?s'al 1r the-

_source s approved

- Bampling and testing, unless otherwise stated, shall be scco=~ ¢ the

standard methods prescribed in the latest edition < th: 2merican
Association of State Highway and Transportation Officizs (A~8-4TQ) or
standard specﬁ‘lcation and methods of sampling and tesing. zrzisdzd in
latest version of American Society of Testing and Materzis .227M;. Any
deviation from the methods and procedure prascribed thersin ma, 25 made
only as directed in writing by the Engineer as per relzvars “abiz for
Sampling and Testing Frequency".
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200.2.2

Imr2.3

200.2.4

200.2.5

200.3

Solection of Pluce for Sampling

'The salection of representalive samples for testirig shall be' by "Random

Sarmpling Methed” by which every part of a lot or stockpile has equal chance
to be selected. When it is necessary fo sample Stockpiles. every effort
should be made to eniist the service of power equipment that is capabie of
exposing the material at various levels and locations. In sampling sand from
stockpiles, the outer layer which'may have become dry, causing segregation
shall be removed and representative samples of the damp sand selected:

Mumber and Size of Snmples

The number and size of sample required depends on the intended use of the
material, the quantity of material involved and the vadation both In quality
and size of aggregate. A sufficient number of samples shall be obtained to -

cover all variations in the material. The quantities must be sufficient to -~

- provide for proper execution of the reguired tests, -_

Schedule Jor S;:‘mwling anid T'esting

The sampling frequency, acceptance limits, and othér informatian for proper
control of each work shall be as given in "Tables for S8ampling and Testing
Frequency” which will provide the minimum testing frequency under nermat
conditions. Where sampling frequencies are not given'in the table they shall
be as directed by the Engineer. Where frequericies are given as per layer or

" per strip this will mean the width of strip or layer belng laid at any one itern, if

the materlals or operations are varigble and good control is difficult to
maintain, greater sampling frequency may. be taken zs dirscted by the
Engineer. i e ) . .

Tolerances -

The allowable tolerangses for the subgrade prior' to placing tlhe ovériying
coursas, together with the allowable tolerances for the subbase and base .

_are as specified in "Table for Allowable Tolerances”, in these specifications.

PLANT & EQUIPMENT

Alf equipment, tools and machines used in the performance -of work shall be .
maintained in satisfactory conditions at ail times and be subject to the
approval of the Engineer. List of recommended type of equipment is only for
guidance of contractor. However contractor will be responsibie to give
required quality and warkmanship through  any tyne of equipment
irrespective of any approval given by the Engineer.
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TJRIAL STRIPS

Contractor shialt prepare trial strip for any ltem as ap;pearing in this chapter,
to establish the following. | '

a) Maximum thickness of loose layer. which can be Iaid.

b} Type of equipment to be used.

c) Wétering arid mixing procedures. -

d) Number of passes. requu'ed to satisfacuoniy dcmpact the layer to required |

ievei

e} Any other requzrement ordered by the Englneer

Engineer shall then inspect- and test the Trial Strip ‘and approve the

procedure in writing, to carry out the work. Howsaver this approva! shall not
relieve the contractor from his contractual obllgation
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TEM 201

2011

201.2

GRANULAR SUBBASE

DESCRIPTION .

This item shall consist of furnishing, spreading in one or more - layers 'and
compacting granular subbase gccording to the speclf‘ fcations and draw[ngs
and:’or as d:rected by the Engineer. . :

MATERIAL @OUIREMENTS

Granutar subbase material shall consist of natural or processed aggregates

such as gravel, sand or stone fragment and shall be clean and free from ditt,

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 subbase.

Th’é material shall comply to the foliowing grading and quality requirlements:

a) - - The subbase material shall have a gradation curve within the
limits for grading A, B, and C given below. However grading A
may be allowed by the Engmeer in spemal mrcumstances

Grading Requirements‘ for Subbase Material .
Mass Percent Passing

Sieve Designation

Grading

mm

* Ioch

A

B

60.0
50.0
250

4.75
2.0
0.425
0,075

(2.1/2)
(2)

(1

{3/8)
No. 4
No. 10
No. 40
No. 200

100
$0-100
50-80
35-70

28

100
£5-89
40-70
30-60
20-50

10-30.
515 -

+

o . pa .
-.- v - ..-

) r
i N

o
(

The Coefficient of Unrformlty De0/D10 shall be not less than 3, whare |
D60 and D10 are the particle diameters correspcndmg to 60% and 10%,
respectively, passing (by weight) in a grain size ana{yms curve.
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201.3.1

b) The Material shall have a CBR vaiue of at least( 50"/ determ[ned
according to AASHTO T-193. The CBR value;ﬁail pe obtained
at a density coresponding to Ninety eight (88) percent of the -
rmaximum dry density determined accordlng to AASHTO T-180
Method-D.

- C) The coarse aggregate material retamed on sieve No. 4 ghaif
have a percentage of wear by the Los Angeles  Abrasion
(AASHTO T-gs) of not mare than fl‘t)/ (50) percent.

d) .. [n orderto avon:l intrusion of silty and c!ayey materlal from tha
_ subgrade In the  subbase, the ratic D15 (Subbase)fO&S'
(Subgrade] should be less than 5. '

Where P85 and D15 are the part:cie diameters correspond:ng ta
eighty five (85) % and fifteen (15) %, respectively, passmg (by
weight) in a gram size analysis, curve. -

8)  The fraction passing the 0.075 mm (No. 200_) sieve shall not be
. greater than two third of the fraction passing the 0.425 mm (No,
4Q) sieve. The fraction passing the 0.425 mm sieve shall have a

liquid fimit of not greater than 25 and a plastrc:ty index of & o
less. :

f) If over-size is encountered, screening of material at source, -shal
. invariably be done, no hand picking shall be allowed, -however -
hand plckmg may. be allowed by the Englneer if over-size
quantity is less than 5% of the total mass. -

g) _ Sand equivalent for _ail c!asses shall be 25 min.

CONSTRUCTION REQUIREMENTS

Spreading

Granular subbase $hall be spread on approved subgrade layér as a unifarra,
mixture. ‘Segredation shall be avoided, dufing spreading and the finai

~compacted layer shall be free from concentration of coarse or fine materials,

Granular subbase shall be depasited on the roadbed or shaoulders in a
guantity - which will provide the required compacted thickness without
resorting to spotting, picking up or otherwise shifting the subbase material.
In case any material is to be added to compensate for levels, the same shall |
be done after scarifying the existing material, to ensure propér bording of

. addlhonal material,
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When the requtred thickness is fifteen (15) cm or legs, the aggregates may
he spread and compacted as one layer, but in o case shall a layer be less
than seven and'one half (7.5) centimeters {thick. Where the required
thickness is more than 15 cm, the aggregates shall be spread and
compacted in 2 or mare layars of approximately equaf thickness, but in any
case the maximum compacted thickness of:gne layer shall not exceed 15
cm. All subsequent layers shall be spread and compacted in a similar .

manner., -

-+

I

: . - |

Granular subbase shall be spread w:th eqmpment that will provide a umform
layer conforming to the specified item both trzmsversely and longitudinally
within the tolerances as specified in "Table fcor Allowable Tolerances" in
these specn“ ications. No hauling or placement ,of material will bg permitted
when, in the judgment of the Engineer, the weiather or road conditions aré
such that the hauling operation will cause cuttlng or rutting of subgrade or.
cantamination of sub base material. ] ,
i

201.3.2 Commaction Trials

- Prior to commencement of granular subbase| operaton, contractor shall

. construct 2 trial length, not to exceed, five hundred {500} meters and nat’
less than two hundred (200) meters with the approved stbbase material as
wil be used during construction to determjine the adequacy of the
contractor's equipment, loose depth measurement necessary to result in the:
specified coripacted layer depths, the field imoisture ‘content, and the-

" relationship between the number of compactrcm passes and the resulting
density of the material. For details, refer to clause 1.20 {General} of these . -

 specifications, : : :

«’L

N.- - ’- {
v . . \.-

201.3.3 Compaction ' N . I '_ T 4

o

»

The moisture content of subbase material -shali -be adjusted prior’ to
compaction, by Watering with approved spnnkiers mounted on trucks or by
"~ drying out, as required, in order to obtain the specified compaction.

-
e

The subbase material shall be compacted by means of approved vitrating , 3
roilers or steel wheel rollers (rubber tyred rpilers may be used as 3 R -
supplement), progressing gradually from the cutside towards the centre, ‘ :
excs erelevated curves, where the roiling shall begin at the fow side
and progress to the high side. Each succeedang pass shall overlap the
previous pass by at lsast one third of the roller width. While the rolling
progresses, the entire surface of each layer strall be properly shaped and
dressed with a motor grader, o attain a smooth surface free from ruts or-

- ridges and having proper section and crown. Rolling shall continue until
entire thickness of each layer iS thcroughly and uniformiy compacted to the -
specified density. .

£
¥

I3
L

¢ .

Any area inaccessible to rolling equipment shall Ebe compacteld by méaris of
hand gmded rollers, plate compactors or mechanical tampers where the
thickness in loose }ayer shall hot be mare than 10 cm,

e
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201.34

201335

201.3.6

2014

4

if the layer of subbase material, or part thereof does not conform to the
required finish, the Contractor shall, at his own expense, rework, water, and
recompact the material before succeeding layer of the pavement structure is.
constructed.

imrhediateiy prior to the placing of first layer of baso course the subbase -
layer (both under the traveled way and the shoulders) shall conform to the

required level and shape. Prior to placing the succeeding layers of

the material, the top surface of each layer shall be made sufficiently. moist to”
ensure bond between the layers. The edges or edge slopes shall be bladed
or otherwise dressed fo conform to the lines and dimensmns shown on the
plans. .

No materlaf far construction of the base shall be placed until the subbase
has been approved by the Engmoer

Compaction requirements

'The relative compaction of each layer of the compacted subbase shall not

be less than Ninety eight (98) percent of the maximum dry density
determined according to AASHTO T-180, Method D. The fieid density shall
be determined according to AASHTO T-1 91 or cifier approved method. For
all materials, the field density thus oblained shall be adjusted to account for
oversize particles {retained on 18 mm sieve) as directed by the Engineer
‘Also for adjustment of dany material retained on 4.75 mm sieve, AASHTO
Method T-224 shall be used ' -

Mobisture Content Determination

Astis customary in the project laboratories that small samples of materials.
are placed in ovens for moisture determination for proctor,. following -
precautions are necessary to ensure proper compaction resulits,

a) Same size of sample is placed in oven for molsture determmahon in‘case’
of labaratory denszty (Proctor) and field density.

_b) Mo1sture content for calcuiahon of fleld density and proctor shall be

observed on materlat passmg 4,75 mm sleve,
Tolerance, “"—-- e

The subbase shall be compacted to the desired level and cross slopes as
shown on the drawings. The allowable tolerance shall be according to the
“Table for Atlowable Toleranoes" in these specifications.

_M_QAS UREME_NT AND PAYMENT .
fviensurement I

The quonttty of subbase to be paid for shall be measured by the theoretical ‘
volume in place as shown on the drawings qr as directed and approved for

“construction by the Engineer, placed and accepted in the completed granular

subbase course. No allowance will be given for materials p{aoed outside the
theoretical limits as shown on the cross-sections.

201-4




201.4.2

Pavment

The accepted quantities measured as provided above shall be paid for at the
contract Lnit price per cubic meter of granular subbase, for the Pay item
listed below and shown in the Bili of Quantities, which price and payment
shall. constitute full compensation for furnishing all materials, hauling,
placing, watering, rolting, labour, equipment, tools and incidentals necessary

to complete the item.

. Pay ltem Description . Unit of

Ne. - . © - Measurement -
201 Granular Subbase - - CM. '

201-5
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{TEM 202

AGGREGATE BASE COURSE

202.1

DESCRIPHON

This item shall consist of furnishing, spreadmg and compactmg one (1) or
more layers of aggregate base on a prepared subgrade, subbase, or existing

road surface, in accordance with the speozf ications and the drawings andior- ‘

as directed by the Engineer

MA’I‘ERIAL’REOUIREMEN’I‘S

Matenai for aggregate base ccurse shatl consrst of crushed hard durable

~gravel, rock or stone fragments. It shall' be clean and free from -organic
- matters, lumps of clay and other deleterious substances. The material shall -

be of sich .a nature that it can be compacted readily under watering and
rolling to form a ﬁrm stable base for both ﬂemble and rigid pavements,

The aggregate base shall gomply to the foliowmg grading and qua!xty |
requlrements

a} The gradaﬁon curve of the material shall be smooth and Within the
envelope limits for- Grading A or B given below.

Grading Requirements for Aggregate Base Material
' Sieve Designation Mass Percent Passmu
= , Grading
mm Inch A B
50.0 2 - 100 100 |
25.0 1. 70-95 7585
95 3/8 30-65 40-75
" 4,75 No, 4 "25.55 - 30-60
©2.00 Ne. 10 15-40 20-50
0.425 - Na. 40 8-20 L1225
0.075 1 Ng, 280 2-8 540

‘The material shall be well’ graded such that the coeﬁ‘ ment of Umformrty
D60/D10 shalil be greater than four (4),

,'b) Crushed Ag'gregate (material retained on sieve NO, 4)'shaﬂ consist ..
of material of which at least ninety (90) percent by weight shall be
crushed partlc!es havmg a mmlmum of two (2) fractUred faces

202-1




20221 -

c) The Coarse aggregate shall have a percentage of wear by the Lass
Angelas Abrdsion test (AASHTQ 7-96) of not more than forty (403},

' d)y The materlal shali have a loss of less than fwelve (12} percentwheh
subjected to five cycles of the Sodium Suiphate Soundness test
accordlng to AASHTO T-104,

e) The sand equivalent determined accordmg to AASHTO T 176 shall
not be less than 45 and the material shall have a Liquid fimit of not

mare than twenty five {25) and a plasticity Index of not more than 6 -

as determined by AASHTO T-88 and T-20.

fy The materlal passing.the 19 mm sieve shall have a-CBR vaiue

" of minimum eighty (80) percent, tested accordmg to the AASHTO T

193. The GBR value shall be obtained at the maximum d_gg__g;eﬂsrty
determ[ned according to AASHTO T 180, Method Eﬁ

g} Laminated material shall not exceed 15% of total voiume of.

Aggregate Base Course.

Filler for Blending

. If filler, in addition to that naturally present in the aggregate base material'is
necessary for meeting the grading requirement ot for satisfactory banding of”

the material, it shall be uniformly biendad with the base course material at
the crushing plant or in @ pugmilf unless otherwise approved. The materlal
for such purpose shall be obtained from sources approved by the Engineer,
The material shall be free from organic matter, din, shale, clay and clay fump
or other deleterious matter and shalt conform fo following requirement.

" _AASHTO Sieve _ - Percent Passing
3/8 Inch . ' ' L 100

4 . : . T, 85100
100 : . 10-30
Plasticity Index (AASHTO T-90) & maximum
Sand Equivaient (AASHTO T-178y -~ . . 30 minimum

However the combined aggregates prepared by-mixing the coarse material
and filler shall satisfy the requirements as mentioned in clause 202.2 ‘above.

CONSTRUCTION REQUIREMENTS

Preparation of surfoce for Agoresate base course

in case crushed aggregate base is to be lald over prepared sub base

‘course, the subbase course shall not hiave loose material or moisture. in
excess to optimum meisture content. .

202-2
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202.3.2

202.3.3

202.3.5°

Spreadlng shall conform In all respects to the requirements SpEth ed Urlder

: thts heading in ltem 201 - Subbase {201.3. 1}

Comgactwn

~Compaction process shall coaform in all respect to the reqmrements

specified under this headmg in [tem 20‘[ (201 3 3)

Compaction Requirement

The refative compaction of each layer of the compacted base shall not be
less than 100 percent to the maximum dry density determined according to
AASHTO T-180, Method D (Madified). The field density shall be determined
according to AASHTO T-191 or other approved methed. For all materials,

the field density thus obtained shall be adjusted to account for oversize
particles (retained on 19 mm sieve) as directed by.the Engineer, ‘Also for

adjustment of any. material retained on 4.75 mm sieve, AASHTO Method T~ . .
224 shall be used

. Completed base course shall be maintained in an acceptable condition at all-

times until prime coat is applied. When base course Is to carry traffic for-an-
indefinite jength of time hefore receiving surfacing, the . cantractor shall

maintain-the .surface. untif final.acceptance. and. shall-prevent raveling by.

wetting, blading, roliing and addition of fines as may be required to keep the

base tightly bound and leave a slight excess of material over the entire
surface which must be removed and the surface finish restored before
application of prime coat. :

Maiature Content Determination

Moisture content determination shail conform in all respects to the
requwements specified under ciause 201.3.5 for subbase.

: l‘n_ai;Sgs,f.m_m

Prior to commencement of aggregate base course operations, a trial section

of two hundred (200) meters minimum, but not to exceed five hundred (500} -
meters shall be prepared by the contractor using same material and

equipment as will be used at site to determine the adequacy of .equipment,

lcose depth measurement necessary to result in the specified compacted”
layer depths, field moisture cantent, and relationship between the number of
compaction passes and the resulting densiy wi matedal. For detaiis refer to

claise 1. 20 (General) of these spec:ﬂcations :

mr:a.n_cs

The comp{eted base course shall be tested for required thickness and
smoothness before acceptance. Any area having waves, irregularities in
excess of one (1) cm in three (3) M &r two (2) om in fifteen {15) M shali be
corrected by scarifying the surface, adding approved material, reshaping, re-
compacting and finishing as specified. Skin patching of an area without

~ scarifying the surface to permit proper bonding of added material shall nat

be permitted. The allowable tolerances shall be according to the "Table for
Allowable Tolerances" in these specifications. -

202-3




202.3.7

202.4

102.4.1

202.4.2

Acceptance, Sampling and Testing
Acceptance of sémplfng and testing with respect. to materials. and

construction requirements shall be governed by the relevant, “Table for
Samnpling and Testing Frequency” or as approved by the Engineer. ‘

MEASUREMENT AND PAYMENT

At A e e e e e iy

Measurement

The quantity of aggregate base to be paid ;for, shall be measured by the

theoretical volume in place as shown on the drawings or as directed and
‘approved for construction by the Engineer, placed and accepted in the
completed crushed aggregate base course. No allowance wili ‘'be given for
materials placed outside the theoretical limits as shown' on the cross
sections. ‘ . ' -

- Paywment

The accepted quantities measured as abave shall be paid for at the contract
unit price per cubic meter of aggregate base, for the item listed below and

" shown in the Bill of Quantities, which price and payment shail-constitute full’

compensation for furnishing all materials, hauling, placing, watering, rolling,
labour, equipment, toals and incidentals necessary to complete this item. -

D_escripti'on Unit of

Pay ltem _

No, : - Measurament

202 ° Aggregate Base. . cM
202-4
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ASPHALTIC BASE COURSE PLANT MIX -

ITEM 203

"\ 203.1

2032

203.2.1

DESCRIPTION

" This work shall consist of furnishing of plant, labour, equipment and material

and performing all operations in connection with the construction of an
asphaitic plant-mix base course on a previously conskructed and accepted
subgrade, subbase or base course, subject to terms and conditions of the
Contract, and in strict accordance with this Section of the Spec.'f” ication, the
Drawings and the directions of the Engineer. '

MATERIAL REQUIREMENTS

: Miheral AQQreEﬂte

Mineral aggregate far bltummous base course - shal! consist of coarse

~ aggregate, fine aggregate and filter material, if required, all conformmg Wlth

the following requirements:

‘Coarse aggregate which is the materiat retained an -AASHT_O No. 4 sisve
shall consist of crushed rock, crushed gravel or crushed boulder. It shall be

_clean, hard, tough, sound, durable, frae from decomposed stones, organic -

matter, shale, clay lump or other deleterious substances. Rock or boulders
from which cearse aggregate is obtained, shall be of unifarm quallty

. throughout the quarry

- The crushing shall be 80 regu[ated that at least ninety five (95) percent by

weight of material retained on AASHTO No. 4 sieve shall consist of pleces
with at least two (2) mechanlca[ly fractured faces, and when tested for:
stability of bituminous mix shall show satisfactory stability. ‘ .

Fine aggregate which is material passing No. 4 sieve, shaii:conéist of 100%
crushed material from roqk or boulder., No natural sand will be allowed in the
mix. . ; : '

e cihien the combined gradmg of the caarse and fine aggregafes is def" Glent in |

o material passing No. 200 sieve, additional filler material shall be added. The )

filler material shall consist of finely. divided rack dust, hydrated lime, hydrautic
cement or other suitabie mineral matter. However, in case the coarse -
aggregates are of quartizitic nature, then hydrated fime or a better material
shall be aliowed. At the time of use, it shall be sufficiently dry to flow freely.
Filler material shall conform to following gradatzon ‘

' US Standard Sieve . Percent Passing
' by Weight
No.30 3 - 100
No. 80 : 88-100
No. 200 - o 70-100
. 2031




203.2.2

203.2.3

The coarse and fine ‘aggregates shali meet the follow:ng applicable

. requirements: -

a): The pefcentagé of wear by the Los Ange!es Abresion test
(AASHTO T 96) shall not be more than forty (40). -

b) The loss when subject to five dyc[es of the Sodium Sulphate

Soundnﬂss test (AASHTO T 104) sha!l be less than twelve (12)

percent.

) The Sand Equi\ialen't (AASHTO T 178) deterr"ninec: after all
' processing except for addition of asphait cement shall not be lass
than farty fi Fve {45}, -

d} . Fine aggregates 'shall have a llquid limit not more 't'han t 'anty five
_(25) and g Plasticity index of not more than six (6) as dstarmined
yAASHTO T 8§ and 1 GO, T e e

e) The portion of aggregate retained on the 8.5 mm (/8 inch)'
sieve shall not contain more than 15 pércent by weight of flat

andfor elongated particles (ratlo of maximum - {e minimum -

dsmens:ons 2.5:1).

f) " Stripping test shall be performed on coarse aggredateé' as
described under AASHTO T-182 and only that mater[a shall be
alfowed Wthh guaiifies the test.

g} . The .coarse aggregates shall- be checked If desirec By'the'

Engineer for cationic and anionic behaviour so that their afﬂnlty

with the b[tumen to be used is verifi ed

h) Petrograph;c examinalion of the cosrse aggragate shall be
conducted if so directed by the Engmeer

Asuhnlnc Mlateriat

~ Asphalt binder to be mixed with the agg’regate'. to produce asphajiic hase
'shall be gsphalf cement having penetration grade 40-50, 80-70 or 8§0-100 as

specified by the Engineer. Generally it will meat the requarer‘.vnts of

AASHTO M - 20

Asplialt Cuncrjete Bn;;e Course Misture

The coripositic of'_tﬁe aSphaitf-c concrete paving mixtures for bass course

shall conform to Class A and/or Class B shown in the following table' -

203-2
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. TABLE 203-1

CombBined Aggregate Gradi.nq Requirements

i
..
|
. | Mix Designation IC!assA‘ : -é—(assé
', | Use o . Leveling/Base - "Le\{t‘a!ingféase
| . Compacted hThicknesls ) 70 - 90 mm 50-80 mﬁ
' U'SI. Standard Sieve Size Percént passing by ngght‘ :
o 2"(55?ﬂm) | 100 | - B
l | .
112" @8 mm) ©s0-t00 - oo
' | 1'"(25‘}7@) o - “7_'5'-9'0
. - 34 (19 mm) o oseiTs . s's-ao_
l‘. , 112" (12.5 mm) - 55-:70_
| 38" (8.5 mm) o 4560
.-_ No. 4 (4.75 mm) - 2'3. -I4‘o _-"_-30-45
No.8 238 mm) - | 15-30  15.35 -
No.50(0300mm) . 4-10 . 55
o -  Ne.200(007Smm) . 3-8 | 2:7
l' Asphalt Contentweight - 3 3.
T percent of folal mix . {(Minimum) - - {minimum}
l ,
I
|
|
|




The asphalt concrete leveling / base course mixture shall meet the
following Marshali Test Criteria. - ' '

Loy b for o‘j{f‘/f“'.

Compaction, number of blows each end o 7 b
Of SPECHTIEN. . eurcrerersiniaarsesers s . 75 ' 1
SR v e - 1000 Kg (Min) h-’-r
Flow, 0.25 MM (0.011N.) o N R 7

" Percent air vloid‘s in Mi....... e g 48

Percent voids in mineral , ) .
According to Table £.3 MS-2,

BAGAregates « e |
: . Asphalt institute, sixth edition.

1993. | S

0SS i1 S weveeerorecscomsassennrsarsecsion 25 percent (Max.)

Wl BB Ll

. Mixes camposed of larger size aggregates with maximum size upto 38 mm
(1.5 inches) will be prepared according to modified Marshall. method as per
MS-2 Asphalt institute, sixth edition, 1993 ar the- latest -edition. The
procedure is basically the same as the original method except for following
differences that are due to the larger specimen sfze that is used: .

The hammer'weighs 10.2 kg I(22.5 1b.y and has a 149.4 mm (5.88 inches}
flat tamping face. Only mechanically-operated device is used for the
.same 457 mim (18 inches) drop height. : . :

¥

a)

b} The speéimen has a 152.4 mm (€ Ihches) diameter by 95.2 mm (3.75° ' o
inches) height. . . PR R L

¢). The batch weights are typicallyoMKg. o o o ' i

d) The equipmenf for compacting and testing (molds and breaking heads)
are proportionately larger to accommaodate the larger specimens. |

) e) The - mix is placed in the mald in iwo--approximately eci,ué! increments,
with spading performed after gach increment to avold honey-combing.

"The number of blows needed for the larger specimen is 1.5 times (75 or
142 blows) of that required for the smaller specimen (50 or 78 blows) to
obtain equivalent compaction. - . . i

a

g) The des‘tgn-criferia shall be madified as well the minimum stabiity shall
_be 2.25 times and the range of flow values shall be 1.5 times normal-*
sized specimens. -

hy Similar to the normal proced‘ure, following values shall be used te convert
the measured stabifity values to an equivalent value for a specimen with
"2 95.2 mm (3.75 inches) thickness, if the actual thickness varies:

sl RS

2034

-l




Approximate Height ' Specimen Volume, = Correlation

. mm -(inches) ' {Cubic cm) ' Ratio
li. 88.9 (3‘/2) 1608 to 1626 1.12
905 (3 ;15) . 1637 to 1665 . 1.09
92.1 (3% . 1666 to 1694 : " 1.08
93.7 .(3“115) 1895t0 1723 .. =~ - 1.03
952 (3% . 1724 to 1752 100
96.8 (3 ") 1753 to 1781 . 0.97
98.4 (37/g) . 178210 1810 085
, 100.0 {3 ") " 1811 101839 " 0.92
! 101.8 ' (4) 184010 1968. - . 0.80
20324  Job-Mix Formula

At least one (1} week prior to production, a Job-Mix Formuia (JMF) for the
asphaltic hase course to be used for the project, shali be established jomt]y
by she Engineer and the Contractor in the project laboratory.  Job mix
formula shall combine the mineral aggregates and asphalts in such
prOportlon conforrmng to specmcat!on requirements. :

The JMF shall be establtshed by MARSHALL Method of Mix Demgn -
according to the procedure prescribed in the Asphalt Institute Manual Series
No. 2 (MS-2), sixth edition 1993, or the (atest Edition.

The JMF, with the aliowable tolerances shall be within the range specified in
lterm 203.2.3. Each JMF shall indicate a singie percentage of aggregate
passing each required sieve size and & single percentage of bttumen tc be
added to the aggregate.

" “The réfio of wt, of filler (passing sieve No. 200) te that of asphalt shall range
between 1-1.5 for hot climate areas with temperature moré than 40°C.

After the JMF is established, all. mixiures furnished for the project
represented by sampies taken from the asphalt plant during operation, shall
conform thereto Moreover upan recelving the. job-mix, approved by the
Engineer, the Contractor shall adjust his plant to proportion the individual
aggregates, mineral filler and asphalt to produce a final mix that, when
" compared to job mix formula shail be.within the foliowmg limits. .

203-5




203.3

20331

20332 -

' Maximum Variation of Percentaqe of Materials

Retained No. 4 and larger : +7.0%
. Passing No. 4 to No. 100 sieve . . £4.0% -

Pasgsing No. 200 . - - .+ 1.0% ,

Asphalt Contant

Weight percent of total mix +0.3%

In addition to meeting the requ:raments specn“ed in the proceedmg iterns,
the mixture as estabhshed by the JMF shall also safisfy the following

physical property

Loss of Marshall. stability by Immersion of specimen in water at sixty (60). -
degree centigrade for 24 hours as compared with stabllity measured after
immersion in water at 60 degress centigrage for 20 minutes. shall not-

exceeds twenty five (25) percent. Hf the mixture fails to meet this criterion,
JMF shall be medified or an antistripping agent shall be used. .

Should a change of sources of materials be made, 2 new .Job Mix Formula
shall he established before the new material is used. When unsatisfactory

. results or other conditions make it necessary, a new Job Mix Formula will be

required.

CONSTRUCTION REQUIREMENTS .

Rituminous Mixing Plant -

Plants used for the preparation of bituminous mixtures shall be "Batchihg -
Plants" conforming to AASHTOC M 156, and- of adequats capacity.

coordinated and operated to produce a. mixture: within the limits of these

. - specifications, Plant shall have minimum three cord bins and at ‘least 3.5
- decks of hot sieves. .

Preparation of Aggregates

Refore being fed to the dryer, aggregates for the asphailtic base courses

shall be separated into three or more sizes and stored ‘separately in coid
- bins. One bin shall contain aggregate of such size that eighty (80) percent
. will pass sieve No. 4, and the other two bins shall contain aggregate of such

sizes, that eighty {80} percent will ‘be refained on sieve No. 4. Should fine
material, be incorporated in the mix, separate bin shall be providéd in

additian to the three bins mentioned above. If filler is used as a separate .

.component it will also be stored and measured separately arid accurate{y
befare being fed into the mixer through filler screw mecharusm

Asphalt cement shall be heated within'a temperature range of hundred and
thirty five to hundred and sixty three (135-163) degrees centigrade at the
time of mixing. Asphalt cement heated above maximum shown shall be
considered overheated and shall be rejected and removed from job site.

203-6
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203.3.3 .

203.3.4

Dried aggregate weighed and: drawn to pugmill shali be combined with
proportionate quantity of asphait cement accarding to the job mix formuyla,
Temperature of asphalt, except for temporary fluctuations, shall not be lower -
than fiftleen (15) degrees centigrade below the temperature of the aggregate,

atthe time, the two materials enter into the pugmil.

For piacing the materials in bins or in moaving them from hins to the dryer,
any ‘method which causes segregation or uncontrolled combination of

- materfals of different grading, shall be discontinued and the segregated or

degraded materials shall be prescreened for reuse, S

Each aggregate ingredient shall be heated and dried at temperature.not to
exceed hundred and sixty three (183) degrees centigrade. if aggregate
contain sufficient moisture- to- cause foaming in the mixture or their

temperature is in excess of hundred and sixty three (183) degrees

. centigrade, they shall be removed from the bins and returned to their

respective stock pites. In no case, shall the termperature of asphaltic’ mix_
exceed 163 degree centigrade when discharged from the pugmill.

Immediately after heating, the aggregates shall be screened to required _
sizes and stored in . separate hot bins for batching and mixing  with
bituminous material. - ‘

Asphalt plant shall have minifum three and half (3 '4) 'sieve decks to

.-effectively control the gradation of hat bi_ns. :

Hauling Equipment

Dump truck used for hauling bituminous mixtures shail have tight, clean,. -
smooth metal beds which have been thinly coated with an approved materia
to prevent adhering of material to the beds. Each truck shall have a cover of
canvas or of other suitable material of sufficient size as to protect the
mixture from the weather. The mixture will' be delivered on the road at a
temperature not less than hundred ard thirty' (130) degree C. Drivers of

- dump trucks will ensure that while reversing the vehicles. paver is not

pushed back producing a hump. |

Bituminous Pavers

Bituminous pavers shall be self-contained, power-propelled units, providedq

with -an autematically controlied activated screed or strike-off assembly,

heated. if necessary, capable of spreading and finishing. courses of

‘bituminous plant mix material in lane widths . applicable to the specified.

typical section and thickness shown or the plans. Pavers used for shoulders
and similar construction shall be capable of spreading and finishing course
of bituminous plant mix material in widths shown on the plans,

The paver shall be. equipped with a receiving hopper having sufficient
capacity for a uniform spreading operation. The paver shall be equipped
with automatic feed controls, properly adjusted to maintain a uniform depth
of material ahead of the screed. o :
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2N3.3.5

The screed or strike-off assembly shai-i be capable of producing a finished.

surface of the required evenness and texture without tearing, shoving or
gouging the mixture.

When laying the mixtures, the paver shalf be capable of being operatéd at .

farward speeds consistent with satisfactary laying of the mixture. The paver
shall be operated at speeds which will give the best result for the type of

_ power being used.

The mixed material shall be delivered to paver in time to permit completion
of spreading, finishing and compaction of mixture during day light hours. -

The paver shall be equipped with automatic screed controls with sensors for
either or both sides of the paver, capable of sensing grade from an cutside

reference. line, sensing the transverse slope of the screed and providing the -
automalic signals which cperates the screed to maintain the desired grade -

and transverse slope. The sensor shall be so constructed that it will operate
from a reference line or a ski-like arrangément. B

The transverse slope controller shall be capable &f maihtainin‘g the screed at .

the desired slope within plus or minus C.1 percent variation. o

Manual operatien will anly be ‘permitted in the construction of irregularly

shaped _an_d minor areas. |

Whenever 2 breakdown or malfunction of the automatic cantrols oceurs, the
. equipment may be operated manually or by other methods in order to allow
the contractor to use the asphalt already produced at the plant or in transit, ..

provided this method of operation will produce resuits otherwise mesting the
specifications. . ' .

Reference lines will be reguired for both outer edges of the traveled way for :

each main line roadway for vertical control. Horizontel control utilizing -the

reference line will be permitted, The grade and slope for intermediate lanes’
shall be controlied automatically from reference lines or by means of a ski

.and a slope control device or & dual ski arrangement. When the finish of the

grade prepared for paving is superior to the established tolerance and, when

. In the opinion of the Engineer, further improvement to the line, grade, cross
sectiens and smoothness can hest be achieved without the use of the:

reference line, a ski-ike arrangement may be substituted’ subject to the
approval of the Engineer. The use of the reference lines shall be reinstated
immeadiately whenaver the Contractor fails to maintain a superior pavement.
The Contractor shall furnish and install all pins, brackets, tensioning devices,
wire and accesésories necessary for satisfactory operation of the automatic

.controi equipment. .

"Rollers

Rollers shall be steel whesl, pneumatic tyre and vibratory, or @ combination

thereaf. The raller(s) shall be in gaod condition, capable of reversing without
backlash, and shall be operated at spseds slow enrough to avoid

displacement of the bituminous mixture. The number and weight of rollers -

shall be sufficient to compact the mixture to the required density while it is
siill in a workable condition. Vibratory rollers shal be acceptable for
biturninous mixture campaction. The use of equipment, which results in
excessive crushing of the aggregate will not be permitted. . .

203-8
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203.3.6

Preparation of Base or Existing Pavement Surface

Before spreading méteriais, the surface of base or existing pavement on
which the mix is to be placed shall be conditioned by application of a prime
or tack coat as specified. ' ‘ :

Aler a prime cc;at Is applied, it shall be left undisturbed nc;t less-than twenty'
~ four (24) hours. 'The Contractor shall maintain the primed surface untii the

mix material has been placed. This maintenance shall include the spreading

. of sand or other approved material, if necessary to prevent adherence of tha

prime coat to the tyres of vehicles using the primed surface, and patching
any breaks in the primed surface with additional bitumiinous material, Any

area of primed surface that has become damaged shall be repaired before-

the mix is placed, to the satisfaction of Engineer. It shall be ensured. that

- primed surface is not in tacky condition, when premix is laid.

After a tack’ coat is appiied, it shall be allowed to dry until it is in the proper
condition of tackiness to receive the mix." The'tack coat shall be applied only
as far in advance of the placing of mix, s is necessary-to obtain the proper

‘condition of tackiness. Any breaks in the tack coat shall be repaired.

Whan the surface of the existing pavement or old base is iﬁegular. it shall be

brovght to_uniform.grade. and.cross-gection-by leveling -course-as-directed:

203.3.7

- The leveling course mixture shall conform to the requirements of ltem 203.2." -

© A thin coating of biturmninous material shall be sprayed on contact surface of

curbing, gutters, manholes, and other structures, prior to the bituminous
mixture being ptaced against them. -

Spreading and Finishing _

The mixture shall be laid upon an approved surface, spread and s.téuck off to
the section and elevation established. Bituminous pavers sha!l be used to

- distribute the mixture either aver the entire width or over such -partial width

as may be practicable.

The longltudinal joint in one laysr shall offset to that i the layer Immediately
below, by approximately 15.0 cm; however, the joint in the top iayer shall be
at the centerline of the pavement if the roadway comprises two lanes of
width, or-atlane lines jf the roadway is more than 2 lanes in width. '

QOn areas where irfegularities .or unavoitable obstacles make the use of -
~ mechanical spreading-and finishing equipment impracticable, the mixture

shall be spread, raked and {uted by hand-tools. For such areas the mixture
shall be dumped, spread and screeded to give the required compacted
thickness, ensuring even distribution of coarse and fine material. '

When production of the mixture can be maintafnéd and wherever practical,

pavers shall be used in echelon to place the wearing course in adjacent
tanes and cornpacted to form a surface without lateral joint. .
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203.3.8

All mixtures shall be spread at a temperature of not less than hundred and
thirty (130) degree C and all initial rolling or.tamping shall be performed
when the temperature of the mixure is such that the sum of the air
temperature pius the temperature of the mixture is between 165 degree C
and 190 degree C. The mixture shall not be placed on any wet surface or
when weather conditions will otherwise prevent its proper handling or

finishing.

Compaction

After spreading and strike off and as soon &s the mix condition permits the
rolling -to be performed without excessive shoving or tearing, the mixiure
shall be thoroughly and unifermly compacted. Rolling shall not be profonged
when cracks appear on the surface, ‘ ,

Initial or breakdown rofiing shall be done by means of either & tandem steel

roller or three wheeled steel roller. Roiling shall begin as soon as the

mixture will bear the roller without undue displacement.

The number and weight of rollers shall be sufficient to obtain the required

compaction while the mixture is stil in workabie condition. The sequence of

rolling and the selection of roller types shall provide the specified pavement
density. Initial rolling with a tandem steel roller or a three-whaeled steel
rofter shall follow the paver as closely as possible. z X

Unless otherwise dirécted, rolling shall begin at the lower side and proceed

~longitudinally, parallel to the road-centerline, each trip overlapping one-half of
the roller width, gradually progressing to the crown of the road. When.~
. ‘paving in echelan or abutting a previously placed lane, the longitudinal joint;

_should be rolled first followed by the regular rolling_procéadilie.. On Super

“elevated curves the rolling shall begin at the oW side dnd progress to the
high side- by overlapping of longitudinal trips parafiel to the centerline..
Intermediate rolling with @ pneumatic tyred roller shall be done behind the. .
initial roling. Final rolting shall eliminate marks from previous rolling. Inno .

case shall the temperature be less than hundred and twenty (120) degree C.

.  for initial break down rolling while all ather compaction operations shall be
completed befare the temperatu.’e drops down to hundred and ten (110)-.

degree C. . :

Rollers shali move at & slow but uniform speed with the drive roIl'pr wheels
nearest the paver. Rolling shall be continued until all roller marks are

* eliminated and a minimum density of Ninety seven (87) percent of a-

laboratory compacted specimen made from asphaltic material oblained for

" daily Marshall density is achieved.

Any displacement resulting while reversing the directioni of & roller,.or {r&m ‘

other causes, shall be corrected at ance by the use of rakes and addition of
fresh mixture. when required. Care shall be exercised in rolling .not to
dispiace the line and grade of the edges of the bituminous mixture. -

To prevent adhesion of the mixture to the rollers, wheels of rollers shall be

kept properly maistened with water or water mixed with very small quantities
of detergent or other approved materdal. Excess liquid will not be permitted. |
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203.3.10

T roadway.

'A[ong forms, curbs, headers, walls and other places not accessibie to the
- reller, the mixture shalt be tharoughly compacted with hot hand tampers,
. smoothing irons or with mechanical tampers. On depressed areas, tempers

be used or cleated compression strips may be used under.the roller 1o
transmit compression te the depressed area,

' Any mixture that becomes loose and broken, mixed with dirt, of,is iﬁ any way

defective in finish or density shall be removed and replaced with fresh ‘hot
mixture, which shall be compacted to conform with the surrounding area.
Any area showing an excess or deficiency of bituminous material shall be
removed and replaced, h '

Sequence of laying and compaction of premix shall be so managed, that a
long time does not elapse between successive dump trucks, which may cool
down the uncompacted premix, between paver and compacted asphalt
below 120° C. - . '

Frequency of Testing for Cores

One core shall be taken for each 100 linear meter of each lana of-Aépha[tib‘
Base, or fraction ther2of, in special cases. If the core so taken is failed

- against the specified 97% density, then two (2) additiona! cores shall be

taken in the longitudinal alignment of the road at an interval of three (3)
meters on either.side with respect to-the failing core and shall be. tested
against field density. [f all the three cores give an ‘average of 97%..
compaction, and. the individual compaction of the core is not less than ninety -
five (95} percent, then the compaction is acceptable. if average of the cores
further fails against compaction, then retake the cores at a distance of fifteen -

- {15) meters on ejther side and ¢ompaction shall be checked for all the five

cores in the same fashion. If average of five cores is 97%, the area will be
accepted. In case average is ninety six 98% or more, then Engineer may
withhold the payment in full or partly and observe behaviour during
maintenance period, for the release of payment or otherwise. in case of.
failure of the average of these five cores giving average compaction of less
then 96%, the failed area shall be removed and subsequently be replaced by.
specified mix in an approved manner at the expense of contractor,

Surface Tolerances

After completion of final rolling, the finished surface shall be ‘tested for
smoothness with three (3} meters straightedge by Engineer at selected
locations, The variation of surface from testing edge of straight edge
between any two (2) contacts with the surface shall at no point exceed six
(6) milimeters when placed either paralle! or perpendicular to centreline of

Any irregularities that exceed the specified tolerances or that retain water on .
the surface shall be corrected by removing the defective area and replacing
with new asphaltic base course without additional cost to the Emplayer.
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203.2.11

203.3.12

203.3.13

203.3.14

203.4.

203.4.1

LHase LRICATLSS A s

. Base Thickness Tolerances

For determination of thickness, one (1) core for each hundred (100) linear
meter- of each lane shall be taken. Unless otherwise permitted, cores
extracted for thickness measurement shall not be used faor density
determination and density cores shall - nof Be Gsed for thickness

maasursments.

-When‘ layer thickneés of asphaltic base course is deficient by more than ﬁvé

{8) mm from that specified in the Drawings, the deficiency shall be removed
with satisfaclory base course material and/of made up by additional asphait
concrete wearing course thickness without extra cost to the Employer. [f

such remedial action s authorlsed, revised thickness determinations shall be =

made by measurements of new cores taken after placing of "Asphaitic
Wearing Course" material. or as directed by the Engineer. If base course
deficiercies are corrected.in this manner, full payment for the “Asphaitic
Base Course” will be made ta the Coniractor, but no additional payment will
we made for the increase in thickness of the "Asphaltic Wearing Course”,

. Acceptance Sampling and I'I'esting .

. Acceptance of samples ‘and testing of materials arid constriiction-
requirements, shall be governed by the relevant, "Table for Sampling and -

Testing Frequency” or as approved by the Engineer.

E 'Wéather Limitations

Hot asphattic mixtures shall be placed on!y:when the-air ternperature is four

- (4) degrees centigrade or above and no asphalt shall be laid under foggy or -

rainy weather or over moist susface.
Trial Section

Contractor shall prepare a trial section before the start of -work in fight of
procedure given in clause 1.20 (General). ‘ S

MEASUREMENT'AND PAYMENT

Measurement

The quantities for asphattic leveling / base -'couréé will be measured by'

volume in cubic meters compacted in place. Measurement shall be based on '

the dimension as shown on plan or as ctherwise directed or authorized by
the Engineer. No measurement:shall be made for unautherized areas ‘or for
extra thickness. | ' | : .

The quantity of asphaitic material used.is included In the-aspha& concrete ,'

mixture and will not be measured separately.

Quantities of liquid asphalt, wasted or remaining on hand after completion of -

the work, shall not be measured or paid for.

203-12
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203.4.2 ‘Payment

t_ . ‘ The quantities determined as provided above shall be-paid for at the contract
_ unit -price respectively for each of the particular pay items listed below and
; _shown in the Bill of Quantities, which prices and payment shall constitute full
. S : " compensation for all the costs necessary for the proper compietion of the
work prescribed in this item. Asphalt additive or antistripping agent, if
- allowed and used to meet with JMF requirement shall not be paid directly,
payment shall be deemed to be included in the respectlve pay fterns of -
Asphaltlo Base Caurse

. Pay item Description . p Unit of
No. .. Measurement

.. 2033. Asphaitic Base Co'ur'se~ _
~ Plant Mix (Ciass A) CiM

203b - Asphaltic Base Course-
. Plant Mix (Ctlass‘B) <. CM

: “ . 203c  Asphaliic Leveling Course- -
' I - _ : ' Plagt Mix {Class A) . CM
' L , . 203d Asphaltlc Leveling Course—. : _
' " Plant Mix (Class B) . CM
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TEM 204

204.1

2042

20421

204.2.2

SOIL. CEMENT STABILIZED SUBBASE AND BASE

DESCRIPTION

The work shall consist of performing all aperations Int connection with the
construction of cement stabilized subbase -or base and all incidentals In

accordance with the specifications in conformity with the lines, -grade, .-

thickness and typical cross-sections shawn on the plans or as directed by
the Englneer

MATERIAL REQUIREMENTS

Mineral Agorevate.

Aggregate shall be clean, tcugh‘. hard durable particles free bf decomposed .

stone, organic matter and other deletericus substances and shall consist of

mafena! of which at least 50% by weight of the total aggregates shall have at .
least two {2) mechanically fractured faces for cement stabilized subbase -

whereas for cement stabilized hase course, material shall have at least

Ninety (80} percept by. weight of total aggregate having two (2) mechanicaily. ..

fractured faces.

Coarse aggregate retained on sieve No. 4 shall have a percentage of wear

by Los Angeles Abrasion as determined by AASHTO T 96 not more than
forty five (45) for base course and fifty {S0) for subbase material.

Fraction Passmg 0.075 mm (No. 200) shall not be greater than two-third of
the fraction passing the 0,425 mm (No. 40} sieve. - The fraction passing.

0.425 mm (No. 40} sieve shall have a liquid limit not greater than 25% and -

plasticity index not greater than 8.

Sandy and gravely sails used for cement stab{hzatlon shall fuff il the following.
grading requrrements

Passing maximum sjze 50 mm_ sieve ~ 100%

Passing AASHTO Na. 4 sieve . ahove 50%
Passing AASHTO No. 40 sleve. abave 15%

Passing AASHTQ No. 200 sieve below 5%
Ciay fraction, finer than 0.002 mm-  bélow 3%

Cement

Csment shall conform in aII res;;ect to reqmrement spacified under stb-item
111.2.2 and item 401 "Concreta“ .

Wator -

Water used for cermnent stabilized base course or s'ubbase shall confor'm in
all respect ta requirements specified under sub-item 112.2.3,
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204.2.4

Mix Design Requirements in Laboratory

Prior to commencement the work of stabifization, proposed mix design
indicating the exact percentage of cement and water to be used so as to

-obtain 2 uniform mixture, shall be submitted by the Contractor for Engineer's -

approval, and shall {ulfill the following requirements:

i) The mixture sample submerged in water. for twe hours before
© crushing, after .storage in a box having minimum humidity of
‘ nmety five (95) percent for Twenty four (24) hours shall have a
© minimum compressive strength of twenty three (23) ka/sq.crm for
' sub-base and thirty (30) kg/sg. cm for base respectively,

i) . The maximum permissive swelling of volume shail be two (2)

percent and maximum loss in weight eight (8) percent when
tested in accordance with AASHTO T-135.

i) Maximum variation during constructions shall be as given belaw:-

a.- - Cement Content: -  dto +1% of that given
in the mix design. '

b. Water contents: ) 0to+2%: of that given in
: ' _the mix design,

vy B;tummous mater:a[ for curmg ‘seal shall be any one of the
- foilowmg :
Type .. Anﬁliéable Specificationg
RC-260° . AASHTQ M-81
MC-250 - AASHTO M-82
58-1 ' . -AASHTO M-140
RT—S ) ) AASHTO M- 52

Optimurn moisture content shall be determined in accordance  with
AASHTO T-134 by placing moist sample under- shade for. seven days and
crushing after two hours of immersmn in water ]

Composition of Mixture at Site

The granular material shall thoroughly be mixad at site with sufficient cement
to obtain required crushing strength. The cement content shall be
determined at the laboratory so that minimum compressive strength of
mixture is fifty (50) kg/sq. cm-for .sub base and eighty (80) kg/sq. om for |
base respectively at seven (7) days. The moisture content of the mix cement
stabilized material shali not be less than.the oplimum as determined by
AASHTO T-134 Method and nor ‘more than two {2) percent abave the
optimum as determined by this test or such higher va[ue as may be agreed
by the Engineer on basis.of prellminary trial
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204.3

204.3.1

204.3.2

CONSTRUCTION REQUIREMENTS:

Statignary Plapt Method -

Equipment, tools, rriachines used in tHe performance of cement stabilized

.subbase, base shall be subject to the approval of Engineer and shali be -

malntamed in satlsfactory working condition at all times.

If stationary plant is used, it shall be of the power driven paddie or pan type
and may be of. batch or contiriucus type. ,

it batch mixer is used, measured amount of material and cament shall first
be placed in mixer, water being added fo bring moisture content of mixture
within the optimum range, Mixing shall be continued untl midure: is
uniformly mixed but in no case less than ore minute mixing time.

The mixing plant shall be of approved tjfpe coordinated and operated' asto

produce mixture within ymix design’ reqmrements and shall be of sufﬁcnent :
~ capacity, -

The aggregate cement and water shall be mixed at an approved central
mixing plant by either continuous-flow or batch type mixer revoivmg blades

or rotary drum mixer.

The plant shall ba equzpped.with feeding and metering de‘viees that'edd the

materials; cement and water into the mixer in specified quantities; mixed
thoroughly and sufficiently to obteln mtlmate and umferm mixture with out
cement fumps :

The mixture shall be transported to pawng area in trucks or other approved

equipments having clean bed within a maximum hauling time of forty five

(45) mznutes

"The mixture  shall be placed on moist subgradefor subbase mtﬁeut

segregation at a rate that will produce a uniformly compacted layer
conforming to the required grade and cross-section. The mixture shalt be
spread by spreader within thirty mlnutes after placement of mlxture

Compaction shall start as soon as possible after spreading and elapsed time
between the addition of water to mixture and start of compaction shell not
excesd ninety (8Q) minutes. .

MIX io Place Method

Cement stabilized subbase/base course can aleo be constructed by MIX IN- '
PLACE method. The plant used for pulverising and mixing the stabilized

material shall be approved by the Engineer on the basis of triai conducted to
establish that the plant is capable of producing the degree of mixing and

-uniformity of material according to specification requirement, The material

shall be processed throughout the depth of layer with.blades of approved
rixing equipmeril. The cement shall be spread ahead of mixer by means of

cement spreader, fitted with a davice to ensure uniform and required rate of

spread of cement both transversety and longitudinally.
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20435

204,34

Moisture content of the material shall be adjusted to optimum using watar
sprayer of such design that water is discharged In uniform and cantrollable

‘manner both transversely and longitudinally.

Construction Joints

In the end of each day canstruction, a straight transverse construction joint .
shail be formed by cutting into completed wark to-form a true vertical face

For large area, a series of parallel lanes of convenient &éngth and wxdth
meeting approval of Engineer shall be built with true vertxcal face free of
loose or shattered material.

Guide stakes shall be set for cement spreading and mixing. -

Grade end alignment stakes shall be furnished, set and maintained by
contractor, in arder that the work shall conform to the lines, grade and cross-
sections shown on the drawing.

All materiai shall be p!aced and spread evenly by mechanical spreader
capable of leveling off the material 1o an even depth. The mixturé shall be
mixed uniformly with proper moisture content. Areas of segregated material
shall be corrected by removing and replacing with satisfactory material or by
re-mixing. When necessary to meet the requirements, additional approved
material shall be spread in such amounts as are found to be necessary and
the added material shall be uniformly mixed into previously piaoed materigl,

addmg water as required to obtem the specified density.

"Compaction

The thickness of layer shall be as shown on the Drawings but in no case
shall be less than eight (8} centimefers. If thickness of each layer does not

-exceed twenty centimeters, it shall be constructed as one layer. If thickness

of layer exceeds twenty (20) centimeters, it shall be canstructed in two or
more layers sach within the range of eight (8) to twanty. (20) centlmeters in -

- compacted thlcknese

' The m1xture shall be spread and finished true ' to “Crown and grade By

machine or hand method where machine methods are impracticable as
determined by the Engineer and shall be thoroughly compactad with
approved rollers.until-entire depth and width of subbase/base is uniformly
cempected to maximum density of 95% as tested according to procedure
outlined in AASHTO T-134. : :

The cempectlon shall be complete as soon as possible after mixing,

“narmally within three (3) hours aftér adding water dependmg on settmg nme

of cement and the weather condltlons

Compactlon shall not take place after cement‘ hydration and any material that
has been mixed or depoe'.lted after cement has hydrated shall be removed

~ and replaced w1th fresh mix materlai
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204.3.5

204.3.6

204.3.7

Preliminary Trial

At Ieast cne (1) week: before main wark of stabilization is started contractor
shall construct a triat section of two hundred (200) ‘meters in length at
location approved by the Engineer with same material, equipment, mix

“proportion and construction procedure that he proposes to use for the main .
. work. .

Purpese of this trial section is-to determine effi iciency of mixing, spreadmg,
compaction, suitability of construction procedures, depth of Ylayer being
cam pacted with available compactive effort.

In pIace density determination will be made usmg AASHTO T 181 or
AASHTO T-205 & T-238 Method

Curing/Maintenance

After COmpactlon the stabilized subbaselbase Iayer shall be prctected
against drying out by keeping it continuously damp for a period of at least
three (3) days or by coating with approved curmg material at the rate
approved by’ the Engineer. - :

The completed cement stabilized subbeseibase shall be maintained in an
acceptable condition at all the times, prior {o constructlon of subsequent
asphatic layer. _

Na vehrcular traffic sha!l be allowed to pess on the compacted layer until
curing period-has elapsed with 2 minimum no-traffic penod of seven (?)
days.. . . .

" Cement sfablilzed subbase/base shall be constructed only when the

atmosphenc temperature is above 4 degrees ¢entigrade and when the
weather is not rainy..

Tulerance

The surface ‘of each subbasefbase course shail be properly shaped to a

smaoth uniform surface parallel to the finished surface of the carriageway
and shali not vary more than the limits as specified in the relevant, "Table for

~ Aliowable Tolerances"” in these specifications.

The completed Subbase/Base course shall be testéd fer.re‘quired thickness

‘and surface before acceptance. Any area having compacted thickness less -

than the thickness shown in the bill of quantities andior on the drawings shall

- be rectified by scarifying the top seventy five (75).mm. reshdping with added

material and recompacting ail to specification. Skin patching of an-area
without scarifying the surface te permit proper bondlng of addad materlal will
ot be permittad. .

204-5
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204.4.1

204.4.2

MEASUREMENT AND PAYMENT

Measurement

The unit of measurement for payment shall be cubic meter ofhthe cbmpac{ed

" and accepted subbase/base material as measured in place. Measurement

shall not include any areas in excess of that shown on the drawings except
the areas authorized, in wriling, by the Engineer.

. Measurement of cement content used shall be the-number of metric Ton

consumed to stabilize subbasefbase. This guantity of cement used shall net
exceed the theoretical percentage established in the laboratory.

. Bituminous curing material shall be measured by the metric Ton. The

contractor shall furnish in duplicate certified Welght t:ckets from the batch
scales of commercze[ plants. ;

Paypient

Measured quantity of stabilized subbasefbase determined as provided above

shall be paid for at the contract unit price per cubic meter-for a particular
itemn listed beiow and shown on the BHI of Quantities, which payment shall be
full compensation for furnishing all labeur, material, fool, plant, equipment,
handling, mixing, manipulating, placing, shaping,, compacting including
necessary water for compacton, relling, finishing; correcting unsuitable area
and unsatisfactory material, maintenance inciuding protection of stabilized

. subbase/base layer and incidentals necessary for completion of work except

cement consumed which shall be paid separately as measured above,

Payment for bituminous curing material shall. include all labour, material, -
heating {if required) squipment, spreadmg and pratectlon from traffic as
directed by the Engineer. - ) .

 Payltem - Description , Unitof .
© No. ) ’ ' Measurement -

204a- _Cement Stabilized Subbase ~ CM
2046~ CementStabiized Base ~ CM
204¢ Cement content: o Ton

©-204d - Liquid Asphalt for -
- curing seal, type _ . - Ton -

204e Emu!sn“ ed Asphalt for _
' curing seal, type : Ton -
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ITEM 205 CRACK ~- RELIEF LAYER _
2051 DESCRIPTION
The work shall cons:st of constructmg a layer of graded crushed aggregate
or asphaltic' open-graded plant mix on a prepared sail-cement base course
in accordance with these specifications and in conformity with the lines,
grades, thicknessses and typical cross sections shown on the Drawings,
© 72052 MATEﬁlAL BEQUIREMENTS
. 205.2.1 Aggregates ' o _
Material for graded crushed aggregates sha[l in all respects confonn with the
requirements specified under Item 202, with the following exceptions and
supplementary requirements:

" a) The portion of the aggregate retained on the 9.5 mm., '(31'8 inch}
sieve shall not contain more than 10 percent by'werght of flat
and/or elongated particles (ratio of maximum to mmrmum
dimension = 2.5:1),

b) " Crushed aggregates éhalilconszst of particles- with not less than-
: Nmety (80) percent of the portion reiained on-the 4. ?‘5 mm.-(No.
4) 51eve having at least two fractured faces, . '
: Aggregates for the asphaltlc open- graded plant mix shall conform to the
reqmrements of item 203.2.1 with the following exceptions:
a) - . Fine aggregates and mineral filler will be required.
h) - Sand eql.nvalent and plastmty requxrements are not applicabile,
2052.2 Asphaltic Matenal )
Asphaltic binder shall be asphalt cement, 60-70. penetrahon grade, meetmg.'
‘the reqmrements of AASHTO M 20. ‘
20523  Asphaltic Open-Graded Mixture'

The -composition of the asphamc open-graded crack- rehef layer shall meet

the following criterfa

205-1
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205.3

Aggregate Gradmg Requxrements

Sieve Designation Percent Passing by “ela‘ht
mm - Inch
50 2 ' 100
37e .. 12 - 7580
19 3i4 50-70 -
"475 - No.4 - 8420
0.15 Nao. 100 0-5
Asphalt Cement Content of total MIX 1 2-3% by weight
Mixing Time : 30 seconds (Maxirmum) :
Mix Design : : Within Master Range Gradation

20532 .

The exact percentage of asphalt cement content shall be such that at least

‘Ninety five (85) -percent coating of aggregates will be ach;eved when tested

m accordance with AASHTQO T-198,

CONSTRUCTION REQUIREMENTS -

Prior to construction of the crack-refief layer (CRL) the cornpleted sail-
cement base course shal! be duly accepted-by the Engmeer

Graded Crushed Aggregate

Construction of this layer. shall conform in ail respects to the requurements '
.specified under item 202 3. :

Asphaltic Open-Graded CRL

Construction of this layer shall conform in all respecis 1o the requirements

‘ spec:f ied under ttemn 203.3, except as provided below:-

a) Compaction shall be accompl:shed by ten{10) Ton steel
Wheeled tandem rollerss A maximum of three . complete
. coverages, or s otherwise directed by the Engineer, shall be
sufficient. No density test will be required, however the.
‘ compactmn shall be achieved in the same manner as d:splayed

inthe totat test and to safisfaction of the Engmeer T

b} The consastency and’ temperature of the mix “shall be such
controlled that it does not squeeze out- or move under the
pressure of compactlng roller. For this purpose, trial reaches
shaii be prepared by the contractor to le the above parameters.




205.4

205.4.1

In order to ensure the ‘stabiiity of CRL before the placement of |

any subsequent layer or opening of a layer to traffic, a priming
time of 4 days in hot weather will be allowed. This tine may be
reduced to'two days where the lower temperature allows.

"¢ . All trafiic shall be kept-off this fayer until a subsaqueht layer has
- peen placed on it. Any damage caused by fraffic moving directly

on the crack-refief layer shall be the responsibility of the

Contractor and ali necessary repair wark thereto shall be at the
Contractor’s expense. o

'MEASUREMENT AND PAYMENT

" Measurement

The guantity of Qra_ded crushed aggregate crack-rélief asphaltic open graded |
* layer to be paid for shall. be measured by the theoreticat volime in piace as

shown on the drawings or as directed and approved for construction by the
Engineer, placed and accepted in the completed graded crushed aggregats
crack-relief layer, : . C

The quantity of asphaltic open graded crack relief layer shall be measu‘red in
cubic meters by taking out cores as detailed for Base Course Asphalt under

item 203.4.1"

The -quantity of Asphaltic material is inctudécl in the mixture and will not be

" measured separately.
© Payment
The quantities deterimined as provided above shall be paid for at the contract

unit price respectively for each of the particular pay items listed below and. "
shown in the Bill of Quarntitias. which prices and payment shall constitute fuf:

compensation for all costs hecessary for the proper completion of the ‘work

. prescribed in this item:l o .

Pay temi - Description - . Unit of
No. S © "Measurement

' 2062 Graded Crushed Aggregate
Crack-Relief Layer . CM

2056  Asphaltic Open-Graded

Plant Mix Crack Relief
Layer ‘ CM

205-3
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ITEM 206

206.1-

WATER BOUND MACADAM BASE

DESCRIPTION,

This work shall consist of furnishing and placing one or more courses of
clean crushed stone base mechanically interlocked by roliing, and voids
thereof filled with screening and binding material with the assistance. of
water, laid on a prepared subgrade, sub base, or existing pavement in
conformity with the lines, grades and cross-sections shown on the drawings,

Unless otherwise directed by the Engineer this item of work may be applied
to road structure or shoulders. ' o

MATERIAL REQUIREMENTS

Coarse aggregates eithar crushed or broken stone shall conform to the
quaiity requirements as specified hersunder, except that no. CBR testing will

be required. The gradation curve of the coarse aggregate 'shall be within the

envelop limits given belaw:-

. - Percent Passing by waight
Sieve Designation ' . -
mumn’ ~ Inch Class A Class B Clags C
02 {4 _ 100
89 (3.1/21) © 90.- 100 o
76 {39 R 1000 .
63.5. (2.1/2% - 25-80 80 -~ 100 100
50 ‘ (2" - 25-75 80 - 100
378 . (1.472 - 0-15 0-15 35 -70.
25 (1" , - -~ . | -0-15
18 - [(3/4") 0-5 | 0-5 0-5
12.5 (/2" ‘ - - - L=

Fine aggregate (filler material orscreenings) shall ‘consist of crushéd stone
screenings or any other fine material agproved by the Engineer. it shall be
free from ‘clay lumps, dit and other objectionable material. * The fine
aggregate shall be of the following gradation. . : o

Sieve Designation .

mm_ Inch Percent Passing by weight .
95 M8 .. - g

4.33 No.4 “ ' §5-100

0.13 No. 100 - ‘ - 10-30

The maﬁerial passing No. 40 sieve shall have a liquid Limit of not mare than
twenty five (28} and a Plasticity Index of not more than six (8).-

208-1




206.2.1

Physical Requirements

The additional physicaf requirements of coarse aggregates for water bound
macadam will satisfy the following limits:-

a.' Loss Angeles Abrasion'Value Max 45%
b. Flakiness Index - Max 15% -
c. . The loss when subject to five cycles of the Sodium Sulphate

Soundness test (AASHTO T-104) shall be less than twelve (12).

Binding Material

Binding miaterial to pravent ravelmg of water bound mabada}'n shall consist
of a fine grained material passmg 100 percent thraugh 425 micron sieve and

possessmg P.t value of four to nine (4-8) when the Water Bound Macadam

(WBM) is to be used as a surfacing course, and upto '8 when WBM is being
adopted as sub-base/base course with bituminous surfacing. If lime stone
formations are available nearby, lime stones dust or as directed by the
Engmeer, may be used fully employed for this purpose _

L

| N

106.3

-+ 206.3.1

10633

CONSTRUCTION REQUIREMENTS

Eguigzﬁent

Any combination of ‘machines or equipment that will produce the results
meeting these specifications may be-used with the approval of the Engineer..
These Include . mechianical spreaders, water sprinklers and
rollers/cempactors. ; : g . '

Structure Preparaticu

Preparation of surface for water bound macadam, shall be carned out in the |

same manner as for aggregate base course ftemn 202.3. 1

where the existing road surface is black topped 50 mm x 50 mm furrows

shall be cut in the existing surface at one (1) meter Intervals at forty five (45)

degree fo the centre line of the carriage-way before proceeding with the .

laying of coarse aggregates.

Before starting with WBM Constructlon necessary arrangements shall be

made for the lateral confinement of aggregates. One method is to construct
side shoulders in advance to a thickness corresponding to the compacted
layer of the WBM course. After shoulders are ready, there inside edges may
be trimmed vertical and the included area cleaned of all spilled material
thereby. setting the stage for spread of coarse aggregates. The practice of

constructing WBM in a trench section excavated in the finished formatlon :

must be avoided.

208-2
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206.3.3

. . Spreading and Compaction

Crushed étone shall be‘deposited and spread on the prepared.-surface {o the
praper depth so that the compacted layer will not exceed two and a haif

. {2.1/2) times the thickness of maximum aggregate size. Each layer shall'be.

inspected thoroughly before roling to detect high or low spats, Crushed
stones shall be added or shifted to provide a true surface. The course
aggregate layer, after being laid to proper thickness, shafl be lightly rolled
sufficient only to establish the required grade and level of the stones.

" Spreading of the coarse aggregates shall be followed by rolling with a

smaoth wheel rolier weighing at least 10 tons, .Rolling shall begin at the
lower edge of the shoulders to lock the stones firmly at the edge, then
progress gradually towards the centre line. Rolling shall continue untit the -
aggregate is well keyed and does not creep ahead of the roller,

In no case, shall coarse aggregates be stered in heaps directly or; the area

- where these are to be laid nor shall thx  hauling over a partly completed

base be permitted, however dumpers shall be allowed at the construction
area where the material will be spreaded quickly after dumping.

Foliawing the ihitial rotling, dry séreenings shall be applied uniformiy ox}er the
surface. Dry rolling shall be continued while screenings are being applied.
The surface shallbe swept with mechanical or hand brooms to ald spreading

——of-the-sereeringa:

20634

20635

When the interstices in the coarse aggregate are filed with screenings, the

- surfacé shall be sprinkled with .water until it is saturated. -The ralling,

sprinkling and application of additional screenings shall continue until a grout

-1s formed that fills aff the voids and forms a wave of grout in front of the

roller, _ '

When more than one -{ayer is required to compfeté the Macﬁadam' base
course to the thickness shown on the drawings, each layer shall be
constructed as before prescribed. o '

Construction Control Testing.

Tests for compliance with the requirements of tem 206.2 will be made as
often as deemed necessary and to the safisfaction of the Enginger.

Maintenance

" The completed base course shall be maintained in an accéptable_ conditian

untll the necessary subsequent treatment is applied.

208-3




2064

206.4.1

206.4.2

MEAS MENT AND PAYMENT

Measuremeént

The quaﬁtiiy of Water Bound Macadam’ Base to bel paid for shal be )

measured. by the theoretical volume in place, as shown on the Drawings or
as directed and approved for construction by the Engineer, placed and
accepted in the completed Waterbound Macadam’ Base Course. No

aflowance will be given for materials piaced outside theltheoretica! firnits |

shown on the cross-sections.

| Payment

The accepted quantities measured as provided abave shalf be paid for at the
contract unit price per cubic meter of Water Bound Macadarm Base, for the
pay items listed below and shewn in the Bill of Quantities, which price and

~ payment shall constitute full .compensation for fumishing alt materials,
hauling, placing, watering, roliing, labour, equipment, tools and incidentals-
‘necessary to complete this item. . ' :

Péy ltem = Deseription - . 'U_nit of
No. . Measurement

‘2062 Water Bdund_Macadam Base
© with Coarse Agg: Class A - CM

206b- | Wéter Bound Macadam Base .
with- Coarse Agg: Class B CM

206c Water Bound Macadam Base
with Coarss Agg: Class C CM

2068-4
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. ITEM 207
l 207.1
' 207.2
I 207.3
"- 207.4
l 207.4,1
' - - 207.42°
1

L
N

DEEP PATCHING

- DESCRIPTION

This work shali bé.carr}éd out in patches of roads where the exfsting road
base material has moved and is lying in loose condition, Requirement under

. this itern is to remove the existing road base and to strengthen it to take new

layer of aggregate or water bound macadam base.

‘Fresh aggregate hase or water bound macadam base may be required to be

‘added to existing road base, Specification for such material shali conform ta .

material requirements of item 202.2 or 206.2.

CONSTRUCTION REQUIREMENTS

Patches of roads in which surface courses have breken and road bas_e has -

" moved, the material which has lost its compaction shall be rermoved. Next

layer shall be watered and compacted, thereby the removed material shall
be placed batk duly screened to remove plastic contamination, by hand
picking and passing though sieve No. 4. after properly watering and mixing.
Material will be recompacted in layers not exceeding fiteen (15) cms thick -
with approved -equipments. Additionai raterial will be added, if needed
particularly non-plastic fines passing sieve No. 4. -~ :

MEASUREMENT AND PAYMENT

Meastrement

The quantity of deep patching to be paid for shali be measured in 'squa_re'
meter of the area demarcated or approved by the Engineer, The minimum

area will be taken as 0.5 square meters irrespective of the size of the pot
hole. ' :

Pavment

The accebted quantities measured as provided above shall be paid for at the

contract unit price per square meter of deep patching, which price payment

shall constitute full compensation for furnishing alf materials, hauling,

placing, watering, roliing, labour, equipment, tools and incidentals necessary
to compiete the item: . _ : -

Pay ltem  Description " Unitof
Ne.- . . Measurement
207a- Deep Patching - SM
{0-15 cm) - »
- 207b  Deep Patching . - 8BMT
{15-30 cm)
207-1




ITEM 208

208.1 DESCRIPTION
This work shall consist of reinstatement of wom out road surface with a
material approved by the Enginesr. Pot holes, ditches and depressions shafl
be filed. with the approved materlals in Jayers in conformity with lines,
grades, sections and dimens:ons as chrected by the. Engrneer
2082 MATERIAL REQUIREMENTS -
The material used under this item shaII conform to the matenal requnrement
of different B, 0 Q. items selected for use by the Engineer.
208.3 .CONSTRUCTION REQUIREMENTS ~
The cortractor shall remove loose material from the pot ho‘les or frern road
depressions and shall also reshape the holes and depression by removing
firm material as directed by the Enginéer and dispose all material according
to the instruction of the Engineer. The surface thus .exposed shall be
compacted in accordance with applicable requirement, for reinstatement of
_surface the Engineer shaIi select item of work as mentioned here under:
1) - Granular subbase, -
2) Aggregate base course.
3 Water bound macadam.
4) . Asphalt base course,
8) . Surfage treatment
The Engmeer may ‘select one, or more than one of the ftems mentioned )
" abave to reinstate the pot hole or depressions in the road suiface according - -
o size and depth af the hole'ar depression. :
2084 MEASUREMENT AND PAYMENT C
208.4.1 Measurement

REINSTATEMENT OF ROAD SURFACE

The quantities to be paid for shall be the number of squaré meter of pot

. holes or road depressmns remstated in accordance with the. requxrement of
this Jtem

The material used for remstatement of the pot hole or road depress:on shall
be measured in cublic meter.or tones as applicable under the item used,

2081
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2084.2

Pax:_cnent

The accepted quantities maasured, as’ provided above shall be paid for at
the contract unit price-per square meter of reinstated surface, as for the pay
itern listed below and as shown on :the bill of quartities which price shali.
constitute full compensation for excavation and disposal of material,

watering, rolling, labour, equxpment tools and ncidental necessaqr to

.. compiete this itern.

However the material used such as subbase, aggregate base course, \-Nater‘
bound Macadam or asphaltic base course shall be pald at the rates
applicable to the item. :

E Pay ltem . Description - Unit of
< No: . B Measurement

208  Reinstatement of Road Surface - -~ SM




ITEM 209 SCARIFICATION OF EXISTING ROAD/BREAKING OF ROAD

209.1

209.2

2083
209.3.1

209.3.2

]

PAVEMENT STRUCTURE

DESCRIPTION -

This item shall consist of scarification of existing road .su-rface;ér bréaking of

- existing road pavement structure to ensure bondage of new layer with the

existing road pavement and to ensure drainage of water below the surface of
freshly lald aggregate base. The surface an which the base material is to be
canstructed shail be approved and accepted by the Engineer prior to placing
the crushed stone base aggregate. )

CONSTRUCTION REQUIREMENTS

The method of scarification of road surface or breaking of pavemeni ‘

structure shall be proposed by the contractor and approved by the Engineer,
in accordance with the requirements under site conditions,

After the existing pavement structure has been broken off, the material shall

 be removed and tisposed off outside the right of way, according to the
satisfaction of the Engineer. The surface obtained after scarification or
treaking the existing pavement shall be compacted to the density prescribed.

under item 108.3.4. Payment of such compaction shall be included in the
contract price for item 209, . ‘

MEASUREMENT AND PAYMENT

Measurement

The quantity for road pavement structure broken ahd removed, o be paid fc'r.r

shali ‘be measurement In Cu. meter to a depth as shown in the
" drawings/cross sections or as specified by the Engineer and'in the area

earmarked by the Engineer for such purpose.

The quantity for road pavement structure scarified, to be paid for shall be

. measurad In Sq. meter as shown in the drawings/cross sections or as

specified by the Engineer and In the area earmarked by the Engineer for
such purpose - : - .

- Payment

The quarntities as measuréd abave shall be paid for al the contract unit price
per Cu. meter of ‘breaking of road pavement structure and per Sq. meter of

scarification of existing road pavement structure, for carrying out the works
mentioned above including cost of labour, eguipment, tools and incidental”

necessary to complete these items.

Pay item  Description . - Unit of
Na, o .- Measurement

. 208a  Breaking of Existing Road Pavement.

Structure ) EM
200b - Scarification of Existing _
Road Pavement _ _ SM

'208-1
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PAVEMENT WIDENING

B RS

210.1

210.2

210.3

210.4

. provisions shall be made for drainage 'of the trench to prevent da

DESCRIFTION

This work shall consist of the widening of the existing pavement and .
finishing of the completed work in accordance with the specifications. and in
cenformity with the lines, grades, thickness of each pavement comiponent

and typical cross-sections shown on the plans or as directed by the
Enginger. ' .

MATERIALS

Materials for the construction of "Pavement Widening" shall conform to the

requirements specified in relevant items of Subbase and Base. course in
these specifications. : ) . : .

TRENCHING

The contractor shall excavate along the edge of the existing pavement for
the full depth and width as indicated on the Drawings or as. directed by the
Engineer. The baottom of the trench shall be compacted with rollers and/or
tampers approved by the Engineer to minimum ninety five (95) % of the
maximum dry density as per AASHTQ T-181 methad. | the plans do net call
for a specific type of compaction, the subgrade, subbase or base shall be -
compacted by rolling with an approved type. trench roller until the entire
surface is- smocth, firm and at the designated elevation. ‘Adequate

| : _ mage to the
subgrade. Prior to placing any widening material, the trench shail be.
cleaned of all loose material. The ‘edge of the existing pavement shalt be

- theroughly cleaned. The trench must be approved by the Engineer, before

placing any widening material. All subsequent layers shal! be compacted to
the degree as shown under relevant item of these specifications

. SPECIAL PROVISIONS FOR HANDLING TRAFFIC

Widening operations shall be permitted on only one {1) side of the ﬁavement
at a time and excavation of trenches shall be permitted oniy sufficiently in.
advance of other cperations to ensure a continuity of the operations of
excavating, placing widening material, and rolling. o ;

Refiectorized barticades shall be piaced along open trenéhes day and nignt. ‘

" .Lighting shall -be placed at each barricade at night. Barricades and fights

_shall be approved by the Engineer. The barricades shall be placed at
intervals not to exceed one hundred (100) meters or as directed by the
Engineer. '

The Contractor shall make adequate proi_.!is'ion to enable traffic to cross open
trenches at intersecting roads, stréets and private entrances.

210-1




210.5

210.5.1

210.5.2

Partial shouldering shall be performed Immed1ately after completion of
widening of partions of the Work'in arder to eliminate the hazard.

Nc separate payment will_ be ‘mads for handling traffic which will be

considered subsidiary to the item ef “Pavement Widening."

- MEASUREMENT AND PAYMENT

Measurement.

"Pavement Widening” shall be measured by the unit of cubic meter and shall -

include all excavation, tfrimming, disposal and compaction of subgrade and

. subsgequent layers of subhase and hase gourse,

The removal -of edge kerb if exists, will not be paid for separately but- W|!l be
considered SubS[dlal'YtD the ftem of "Pavement Wdemng

Water, ordered by the Englneer or added with the consent of the Engmeer
which is necessary to obtain satisfactory compaction of the foundation
treatment will not be paid for separately, but will be considered subsidiary to
the item of "Pavement Widening". No measurement wﬂl he made of
unautharized areas or {or extra wndth or thickness.

Payment

The amount of completed and accepted Work measured as provided -

apbove, wil be paid for at the unit price bid in the Bill "of Quantities for
"Pavermnant Widening," which price shall be full compensation. for furnishing
materials, such as subbase, bass course and water etc., for ali labour,

. equipmerit, tools, supplies, and all other items necessary for the proper'-
- completlen of the Work

Pay ltem - Description Unit of

N_o. o Measurement
210 PavementWidening . CM
2102
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JTEM 211

211.1

Zit.2

211,21

"~ Subbase or Subgrade surface and all incidentals in acc

LIME STABILIZED AGGREGATE BASE COURSE
DESCRIPTION |

Thig work shall consist of performing all operations in connection with
construction of "Lime Stabilized Aggregate Base Course” on the prepared
) ordance with the
specifications in conformity with the lines and level grade, and typical cross.
sections shown on the plans. - : ,

MATERIAL REQUIREMENTS

. Coarse Aggregate

Coarse Aggregates for crushed Lime stabilized Base Course shall be
compesed of hard, tough, sound durable crushed limestone, particles free
from thin and elongated, soft and disintegrated material or other
objectionable matters, complying with the foflowing requirements. '

Xable 21172
CRUSHED STONE GRADING

Sieve Designation
mm Inch

Percent Paésing by Weight -

378
25.0
12.5
4,76
0.425

0.075.

1.1/2
1

12
No. 4

Ne. 40

" No. 200

100

- 80-100
50-80 -
30-60

110-30 .
5415

21122

than 0% the fraction passing 0.425 mm (Na. 40 Sieve). :

The fraction of material passing 0.075 mm (No. 200 Sieve) éha_li not be more

Crushing of boulder or rock shall be reguiated in such a way that Faction of

. aggregates retained No. 40 (0.425 mm) sieve shall contain at least Ninety

(90) percent by weight' of crushed paricles having more #han one
mechanical fractured faces. - '

The Abrasion loss of Crushed Lime Stone’ as determined bQ AASHTO -
T96-74 shall not exceed forty five (45) percent: o ' :

" Fing Aggregate

The fraction of crushed aggregates ‘passing No. 4 sleve shall consist of
stone screenings free of Ioam,_organic or ofther matter.

. 21141




2113

2113.1

211.3.2

The material PaSélng 0.425 mm_(Ng. 40) sieve when prepared in
accordance with AASHTO T 146-49 and tested by- appropnate methods shall
conform with the folfowing requirement.

Liquid Limit . 25% Mammum
F’Iastzcrty Index 8 Maximum.

. The calcium sulghate content of the fraction retained an sieve No. 4 shail not -,

exceed ten (10} percent by weight,

. CONSTRUCTION RE UIREMENTS;

’ Eguigmenf

Al equipment, tools and machines used ln the periormance of the work shall .
be in good working condition and maintained ail the times.

Biade graders, if used for spreadmg, the material shall have adjustable
blades for slopes. :

All sprinkling equipment shall be suitable for applying water unlformly and at

controfled quaﬂtltles to varia ble wictth of surface

_Transpert vehicies carrying plant mix ‘material shall have a capacity sulted to

the output of mixing plant and the site condition.

: Mixing plant shall-be cf approved type, coordrnated and operated soasto
produce a mixture within requlred specrf’ catlon i:mzt and. shall have sufﬁmer}tﬁ

capacity.

Coostruction

- Grade and alignment control stakes shall be furnished, set and rrza:ntamed

by the contractor in order that work shall conform to the lines, grade and
cross-sectlon shown on the drawings.

Matenai shall be placed and spread evenly using mechanlcai spreader. The -
spreader shall be adjustable so that width and thickness of the spreader can
be set to any dimension requrred by the drawings and for unrform and

. complets coverage.

Aggregate sha]l be spread to loose thickness necessary- te obtaln the
required compacted thickness of the Iayer .

_lmmediate!y afler spreadmg and shaping operation, the'mixture"sﬁall be
" thoroughly compacted with approved rollers. Water shall be applied ta the

materials during the rolling operation in such amount as may be required to

- obtain the specified density. in all the places not accessibig {o the rolling

equipment, the material shall be compacted thoroughly with approved
mechanical or hand. tampers to dens:ty comparable to that obtained by

211-2
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211.3.3

: 21i.3.4

2114

21141

rolling. The surface of the final layer shalil be finished by blading and the
addition of water, until the surface is smooth and free from waves and
irregularities and is true to grade and cross-section. Where the thickness
exceeds twelve and half {12.5) centimeters, it shall be compacted in two
layers of equal thickness except that if vibratory rofler is used for

" cormpaction, the layer thickness may be increased to maximum of twenty five
(25} centimeters provided that satisfactory compaction is achieved,

Each layer shall be cornpacted-until the enhre depth of course is at least
95% of density at optimum moisture content ds determiried by AASHTO -
T 180-74. Compaction shall be completad as soon as possible after the
malerial has been spread.

Thickness and Fini_g_l;

Completed base course 'shall be tested for the required thxckness and
smoothness before acceptance. Any areas of the completed base course
having compacted thickness less than the thickness shown on the drawing,
or waves and irregularities as specified in the relevant, "Table for Allowable .

-~ Tolerances", in these specifications shall be corrected by scarifying the

surface, addlng approved material, reshaping, recompacting and finishing as.

- specified and as approved by the Engineer. Skin patching of an area without
scarifying the surface to perm:t proper konding of added matenal will not be .

perrnltted

Maigtenance

' The completed basa course shall be maintained in an acceptable condition

at all times untif prime coat is applied. When the base course is to carry
traffic for an indefinite length of time before receiving the surfacing or -
pavement, the contractor shall maintain the surface’ until final acteptance
and shall prevent raveling by wetting, blading, roliing and the addition of fines
as may be required to keep the base tightly bound and leave a slight excess
of material over the entire surface, which must be removed and the ﬁnlsh'-
restored before the application of prime coat.

MEASUREMENT AND PAYMENT
Measurement .

The ' unit. of measurement. for payment shall be in cubic meter of the .
compieted and accepted crushed lime stone base course as measured in
place. Measurement shall not include any area in -excess of that shown on
the drawings except the area authorized in writing by the Enginesr:
Measurement of lime used shall be the number of metric Ton consumed to

. stabilize base course. This quantlty of {ime used shali not exceed the
theoretical percentage established in the laboratory.
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2114.2

Pavme_nt :

Measured guantities of crushed limestone base course determined as above
shall be paid for at the contract unit price per cubic meter for particular item

listed below and shown on-the bill of quantities, which payment shall be fuli-

compensation® for furnishing all labour, material, tooi, plant, equipment;
handling, mixing, manipulating, placing, shaping, compacting induding
necessary water for compaction, rolling, finishing; correcting unsuitable

‘areas and unsatisfactory material; maintenance including protection of

prepared base course and alf incidentals nacesséry for compietion of wark
except ime used which shall be paid separately as measured above, .

"Pay tem  Description ~ Unitof
No. - . Measurement

241a  Lime Stabilized Aggregate. = |
Base Course . CM.

211b  Lime o Ton.
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" BITUMEN ‘ST‘ABIL_IZ‘;ED SUB-BASE OR BASE

212.1

212.2

DESCRIPTION

This work shall consist of performing all operation in connection with
construction- of bitumen stabilized subbase or base and all incidentals in -
conformity with the lines and level, grade, thickness and typical cross-section
shown on the drawings or as directed by the Engineer. .o

-

MATERIAL REQUIREMENTS

- if stationary plant is used for blending; all ingredients shal! éompiy with any

of the grading curve given.in Table 1 whereas for mix in place method, in
situ sand and gravel shall meet the gradation requirement as per Table 2 for

‘bitumen stabilized Subbase or Base Course.

Coarse aggregate retained on 4.75 mm (No, 4) sieve shall consist of tough,
hard and durable particles free from decomposed stone, organic matter and
other deleterious substances, '

Crushing of material- shall be regulated such thatl material retained on-

4.78mm (NOQ. 4) sieve shall have 50% by weight of total .aggregates with at

jeast two (2) mechanically fractured faces in case of bitumen stabilized
subbase where as for bitumen stabilized base, material retained on No. 4

~ sieve shall have at least Ninety (80) percent by weight of total aggregate with

twa (2) mechanically fractured faces,

" Aggregate retained on sieve No. 4 shall have a percentage of wear by Los

Angles Abrasion Test as detefmined by AASHTO T-95 not maore than forty.

five (45) percent in case of ‘base course material and fitty (50) percent in

case of sub-base material. , _

Fraction passing 0.075mm (No. 200) sieve shall not be greater than 2/3 rd of
the fraction passing the 0.425mm (Na.. 40)- sieve. The fraction passing
0.425 mm (No. 40) shall have a liquid limit not greater than 25% . and

~ plasticity Index not greater that 8.

" If mineral agg'regates contain maisture thus necessitating drying, bifumen

material shall be of such nature that it will not foam when heated to hundred

and eighty (180) degree centigrade and shall conform with requirements as
shown in Table 301.2, ‘ , :

In dry areas, where natural moisture content of mineral aggregats is low .
bitumen binder shall be cut back conforming with the following requirements. -
Cut back shall meet the reguirement of AASHTO M 81-70 and M 82-73 for
rapid -and medium curing type respectively . it shall comply with the
requirements of AASHTO T 49-74, T 50-69, T 78-74 for the selectad grade
.o suit the cutback as approved by the Engineer. Alte'rnatively the bituminous . .
binder shall be asphaltic cement of 80/100 penetration in sumrier and

- 120/150 in winter; bitumen emulsion of 80/100 penetration in summer and -

150/180 penetration in winter. The bituminous emulsion shall ¢
the requirements of AASHTO M 100-70 and be tested
AASHTQ T 58-74.

_ omply with
in accordance with
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Bitumen-Aggregate mixture for the grade of bitumen selected shall be

- ascertained by trial miixes using Marshal Method to determine the amount by -
weight of dry material, and using either heated or unheated aggregates as

appropriate.

TENTATIVE CRITERIA FOR BITUMEN-AGGREGATE SUBBASE/ BASE

MATERIAL
Characteristic Subbase . Base
Marshal Stability. 250Ky | 400Kg
- (Min) : -
Flow (Min) 2mm 2mm
_ JABLE-1
SELECTED GRANULAR SUBBASE /BASE MATERIAL-GRADING.
Sieve Desigi:llaﬁnn, - Percent Passing by weight -
. mm - Inch _ Type-A. _Type-B Type-C
75 3 imch. 100 - — —
50 2 inch, 90 -100 100 —
25 1 inch. [ "85-80 -} . 70-100° 100
8.5 .1 1/8 inch: 35- 65 50-80 . " B5-85
- 4,75 No. 4 - 25-585 40-65 .50-80
2.0 . No, 10 20-40 30-50 40-65 .
0.425- -No. 40 10-25 - 1828 ~ § 20-35
0.075 - No. 200 3-10 310 3-10
| "
SAND - GRAVEL SUB BASE MATERIAL - GRADING
. Bieve Designation : '- ) .
mm, : ) Igch _ "Percent Passingﬂy_Weight
375 Tz men | 100
25.0 _ 1 inch. o . 80100
125 ’ 112 - Inch, . '50-80 |
475 No.d o | . 30-60
0.425 ° | No.40 S 10-30
0.075 : Na. 200 : ' 5-15

" Fine aggrégéte passing 4.75 mm {No. 4 Sieve) shall consist of sharp natura “

~ sand, free from organic ar other objectionable substances.

212-2
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212.3

. '212.3.1

71232 -

CONSTRUCTION REQUIREMENTS

Al equipment, tools, machines used in the .performance of work shall be in -
geod working condition and be subject to the approval of the Engineer, and
shall be maintained in satisfactory working condition at all times.

" Blade grader if used shall have an adjustable bfade for skjpes énd shall be

self propelled. , . : .

. Mix in Place Method of Construction

Mix in place method of construction may be adopted where the use of low
viscosity binder i.e. Cutback or Bitumen emulsion are found suitable.

_Grade and alignment control stakes shall be furnished, set and méintainéd
- by the contractor in order that work shall conform to the ine, grade and

cross-section shown on the drawings. The stakes shall be set in rows on and
paraliel to the center line of pavement and spaced so that string line may be
stretched between them. : -

All material shall be placed evenly using mechanical s‘p'réader oT spreader
box operated with & mechanism which levels off the surface to an even

- depth.

Mixing shall be accomplished on ane or more passes of the mixer through
the materfal and shall be continued until the resuiting mixture is entirely
uniform and of proper moisture content. Moisture content, if -less than
required, shallbe adjusted by sprinkling equipment, which shail be suitable
for applying water uniformly and at conirolled amount to variable depth of
fayer. . :

Areas of segregated material shall be cotracted by remaving and replacing
with satisfactery material or by re-mixing. When necessary to masat the
requirement of specified, additional approved material shall be spread in
such amounts as are found to be necessary and the added material shall be

" uniformiy spread adding water if required to_obtai_n the specified density.

Stationary Mixing Plant Method -

 Stationary plant msthod of gonstruction will be used where stabilization with

asphalt cement binder of penetration grade B80/100 is necessary.

The'mixing plant shall be designed, coordinated and: cperated so as.to.
produce mixture within required Job-Mix-Formula and shall have sufficient
capacity. The plant shall be weigh batch type.- - '

Transport vehicles carrying plant mix material shall have a capacity suited to
the output of mixing” plant and the site condition and be capable of

discharging cleanly. Segregation of material shall be avoided.

212-3




212.3.3

212,34

21235

21236

212.4

212.4.1

Compaction

Immediately after spreading, shaping to required level, crown and grade, the '

mixture shall be thoroughly compacted with rubber or pneumatic tyred
rollers. Compaction shall coritinue until the entire depth and width of
Subbase/Base Is unifarmly compacted. Rolling shall ‘begin at the low side

and progress towards the higher side overlapping each preceding trip until”
entire surface has been rolled. Afternate trip of roller shall be of slightly.

different length. Roller- shall be in good working condition, capable of
reversing without back lash and shall be operated by skilled operator.

Compaction shall be checked on. stabilized layer in acoordance with ASTM-
D 91561 (1973). The bulk density of the mixture shall not be less than

" pinety eight {88) % of the laboratory bulk density. Deficient pavement shall

be removed and replaced with satisfactory mateial.

Tolerance

Tolerance in the compacted layer shall be as specified in the"releva.nt,' -

" able for Allowabie Tolerances” ift these specifications.

Curisic and Maintenance

After compaction, the ,stabilizegﬁ Subbase/Base. shall be pratected against

damage and maintained in an accepiable condition at all times prior to the
construction of subsaquent courses.” )

Mo vehicutar traffic shan be allowed to pass on the stabilized surface for a
minimum period of twa (2} days. ' : - '

Weather Limitations

Laying of bitumen stabilized basefsubbéée shall be avoided when air temp is
four degrees centigrade or below or when whether is rainy or foggy. Placing

-of mixture shall also be aveoided when surface is wet or on any surface which

is frozen or covered with ice or snow.

MEASUREMENT OF PAYMENT

Measurement

The unit. of measurement for pa-yment shall be cubic me_fer for the

" compacted and accepted bilumen stabilized subbase/base- course as

measured in place. Measurement shall not include any area except the area
authorized in writing by the Engineer. ‘Measurement of bitumen binder usad
shall be the number of metric Ton used to stabilize sub base or base course.
The quantity of bitumen used shall not exceed the thecretical percentage
gstablished in the laboratory, _ -

212-4
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I k2 212.42 - Pavment
L3R Measured quantity of stabllized Subbase/Base determined as above shall be
l- % i paid for at the contract unit price per cubic meter for particular items listed:
5] pelow and shown on the bili ¢f. quantities, which payment shall be full
| o compensation for furnishing of labour, material, tool, plant. equipment,
" - . handiing, mixing, manipulating, placing, shap[ng. compacting, rolling,
IR . finishing, correcting unsuitable areas "and unsatisfactory: material,
: 7. . maintenance including protection of - stabilized Subbase/Base and. all
i incidentals necessary for the cornpletion of work except biturnen consumed
l -_ which sha!l be paid separateiy as measured above.
i
l % Pay item * Description . ~ ‘Unitof
! BRI No. : . Measurement
5
l i 212a Bitumen Stahilized
4 3 Subbase. ' CM
I i . 2126 Bitumen Stabilized -
g L : B 'Base Course. CM
l 5 212¢  Bitumen Binder. 2 © Ton
l 212-5




213.2

2133

213.3.1

213.3.2

" ITEM 213 COLD RECYCLING OF ROAD PAVEMENT
: ' STRUCTUBE!SOE STABILIZATION.
2131 DESCRIPTION

This itemi shail consist- of breaking, removal, mixing.‘ réiaying and
compaction of layers of surface, base and subbase course in'a single

* gperation. In this operatlon addition of water or bindar will aiso be requzred

to add strength ta the mix,

MATERIAL REOUIREMENTS

No fresh material is to be used as far as guarry materials are concerned
However in order to achieve proper strength of the relayed material; water,
cement or bitumen binder may be required to be added. Specifi ication
requirements of thess ingredients shalt be same as described under relative
items of work. Cement and bltumen bmder of following nomenclature shall
be used.

)] Ordinary Portfand cement (T ype-l)
i - Emuisified asphalt (R8-1, RS-2, 85-1, $8-1h)

ONSTRUCTION REQUIREMENT
Egu:gment

Eqmpment utrhzed for thls item of work shail- gnsure foIIovwng activities in a

. single operattcn

)] Breaking of layers in full depth in single operation.

if) Puiverizing and mixing of dlfferent types of - materials to give
homogeneous mix.

fif) Mixmg of water or bltumen binder in the tofal mass.

V) - Laying of treated rnatenai in smooth Iayer keeping the grade and
ine as per design.

Cold Reczclmg of Asphal

2. Mllhnv Process

This wark shall be carried out by specialized eqmpment demgned to break
and pulverize the asphaltic layer in 2 manner that maximum size of. broken
material reduces fo basic size of aggregates. Asphaltic material lumas shail
be reduced to a maxn‘num size of fifteen (15) mm.

213-1
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b. Additives

Bitumen binder (Emulsified Asphalt) shall be added to the mix through a
computerised, electronically contrefled unit for selecting and measuring the
required amount. Bitumen binder and additives shall be added with pump
and sprayfi nject;on systern, Quantity of bitumen binder shal} be controlled by
programmable micro .processors with respect to forward speed milling
depth milling width and density of material.

c. Mixing and Laying

Milled materials and additives- shall be mixed in a forced mixer to make the.
mass completely homogenecus. Material thus prepared shall be relayed
through paving block having tamping and vibrating paving screeds. Paving

“screeds should be designed to provide initial compaction and shapmg the
'surface to give the required grade and profile, -

d. Compac’nnn

tnitial compaction shall be provided with' paving screeds, however final
compaction shali be camied out with conventional rolling equipment
approved by the Englneer considering the type of material and thickness of
recycled layer. However final compaction shall be’ checked after completion
of rolling as determined by AASHTO T-230 method -and shall not be-less
than nlnety severn (97) percent of the Marshall density.

. &, General.

“Total width of road asphalt shall be recycled in & number of strips, depending
on width of recycling equipment and width of road. However all longituding
and Iatera! jomts shall be property waorked up to ensure smooth r:dlng quahty

S OIT, STABLLIZA'IIO\

‘a. Milling Process-

This work shall be carried out by specialized equipment designed to break
and pulverize asphaltic layers and base and subbase courses to a depth of

maximum three hundred (300) mm in a single operation. Breakmg and

pulverizing shall ensure reduction of binding material {o reduce to a size of

50 mm (maximum) ar tc a smalier size dependmg on the thickness of

relayed layer.

In case cement is to be used for.improving the strength cf re!ayed niix, the
same shall be calculated and spread over the pavement structure before-
miiling staris.

2132




b Additives ' . X _ o ' :v_:}‘

Water shall be added to the mix through a computerized, .electranically
controlled unit for setecting and measuring'the reguired amount, water shall =
be added with pump and spraylmjectzcn system. Quantity of water shall be ‘ 1
cantrofled by programmable micre processor with respect to forward speed .

- milling depth milling Wldth and density of materials,

4

€ Mixing apd Taving
Milled materials and additives shall be mixed in a forced mixer to make the
mass complet’ely homogeneous, Material thus prepared shall be relayed
through paving block having tamping and vibrating paving -screed. Paving
screeds should be designed to provide initial compactton and shaplng the
surface to give the required grade and profile. .

S B - .

1l

4. Compaction

T AT P f et e b
L
R, _ i

(nitial compaction shall, be provided with paving- screeds, however final
compaction shall be carried out with conventional rolling equipment.
- approved by the Engineer considering the type of material and thickness -of
recycled layer. However final compaction shall.be checked after completion
“of rolling as determined by AASHTO T-230 method and shall not be less
than Ninety Five (25) percent of the modn’ed proctor density. -

¥

R EE ..

2, General

.Total width of road-asphatt shall be recycied in a number of strips, depending oo
on width of recycling equipment.and width of road. . However al! longitudinal . "
and lateral joints shall be properly worked up to ensure smooth riding quality, : '

2135 MEASUREMENT AND PAYMENT
213.54 Measurament

‘The guantity of cold recycling or soil stabilization to be pajd for shall be
measured by the theoretical volume recycied as shown on the drawings or -
as directed by the Engineer, comp{eted in place as-per procedure detailed
above. No allowance shall be glven to material laid. outside. approved'
theoreticai limits.. . .

Measurement for bitumeh binder Ehal1 be made in tons delivered to the
equipment for work minus the balance left in the equipment:

Measurement for cement shall be made -equal to the number.of tons of
cement delivered and laid over the pavement in manner described above.

213-3
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213.5.2 Payment

The accepted quantities measured as provided above, shall be pald for at
the contract unit price for each of the particular pay item listed below, which
price and payment shall constitute full compensation for furnishing all
materials, labour, equipments, tools and incidentals to complete the item,

s

¥4
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Pay tem  Description = " Unit of
No. © . Measurement

2132 Gold recycling of Asphaitic -
layer- cM

: ‘ - 213b  Soil Stabilization 'CM

213c  Bitumen Binder (Asphaltic
Emulsion). , Ton

213d  Cement Binder (Q.P.C - Type-l) Ton

B
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ITEM 214

214.1

214.2

214.2.1

ASPHALTIC CONCRETE BINDER COURSE

DESCRIPTION

This work shall consist of furnishing and mixing aggregates and 'aephalt
binder at a centrai mixing-plant. transporting, spreading and eompacting the
mixture on a prepared base in accordance with these specifications -and to

-the lines, grades and typical pavement sections shown on the Drawings or

as directed by the Englneer

" MATERIAL REQUIREMENTS,

Aggregates.

Coarse and fine aggragates shall-be clean, hard, tough, sound particles free
from decomposed material, vegetable matter and other deletericus
substances, and be of uniform quality, geclogy and petrology. Water bome
material such as river bed gravel, if used, shail also conform to the above

criteria..

Cearse aggregate, which is matenaf retained on the No. 4 sieve, shell '
consist of crushed rock, crushed gravel or 2 mixture of natural and crushed
gravel. The aggregate shall contain not more than 8% by weight of flats/or. '
elengated particles (ratio-maximum to minimum &§:1) and shall contain 100%
angular material, such that ali faces of each -piece are fractured faces in
cuboid shape. ' '

Fine aggregate which is material passmg the No. 4 sieve shail conS|st of
100% crushed fmaterial from rock or boulder. Ne naturat sand will be allowed
in the mix. : ,

' When the combined gradmg of the coarse and fine aggregates is dch:ent in

material passing the No. 200 sieve, additional filler material shall be added.
The filler material shall consist of finely divided rock crust, hydrated fime,
hydraulic cement or other suitable mlneral matter and shall conform fo the . .
following gradetlon .

Us Standard - - .. Percent Passing by.

: Siewie - Weight
No.30 . = - o 100
No.50 - ‘ 85-100 . .
No. 200 - - - 70-100

- The Coarse and fine aggregates shall meet the following requiremehte'

a) The percentage of wear hy the Los Angfes Abrasion test (AASHTO T

96) shall not be mare than 40%.

" b) The loss when subject to five cycles of the Sod:um Su{phate Soundnees

test (AASHTQ T 140) shall-be less than 12%.

2141
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214.2.2

21423

c¢) The Sand Equivalent (AASHTO T-178) determined after ail- processmg
except for addition of asphalt cement should not be Iess than 45,

d) All aggregates shall have a liquid limit of not more than 25% and a
Plasticity Index of not more than 4 as determined by AASHTO T-89 and
T-90.

e) The pomoh of aggregate. retained on the 8.5 mim {3/8 inch) -sieve shall

nol contain mara than 15 percent by weight of flat andior eiongated
paricles . (ratro of maximum o minimum dimensions = 2.5:1),

Asphaliic Materxai

" Asphaltic binder to be mixed with the aggrégate fa produce asphalnc base

shall be as-asphalt cement penetration grade 40-5G, or 60-70 or 80-100, as
specified by the Englneer Generally it will meet the requirement of AASHTO

- M-20.
- Asphalt Concrete Binder Course Mitture

The compasition of the asphaltlc concrete. paving mixture for binder course -

* shail conform to class shown in the following table:

Table No. ¥
Combined Aggregate Gradlng Requlrements

. Sieve Designation’ _ © Percent Passing by
mim Inch : Weight
25 1 100
19 3/4 ' _ 80-100
9.8 . 38 . o 56-80
475  No.4 . : . 3585
238 - No.8 ‘ _ Lo T 2348
0.30- No. 50 : ' 519

0.075 No. 200 , . - 2.8

Asphalt Content Weight
Percent of total mix. . :
The asphsit concrete binder course mixture shall meet the- foliowmg
Marshal Test Criteria: : :

$ 35 (minimum)

Compaction, number of blows each end

of Specimen
Stability (Minimum) -

Flow, ©.25 min (C.01")
Percent air voids in mix.
Percent yoids in mineral aggregate

loss of stat:;illty
Filier/Bitumen ratio -

75

1000 Kg. -

8-14 -

4-8

according to articie

- 5.3, MS-2, (Asphalt

Institute WSA) edition
1993 .
25% (Max.) .
1-1.5 (applicable to
hot climate (> 40 °C.}
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21425

2143

214.3.1

214,3.2

]

Coinbinéd Agor egates Gradation.

Retained No. 4 + ?.d%
‘Passing No. 4 to No, 100 sleves  + . 4.0%
Passing No. 200 * 1.0%

- Asphalt Contest. - .
" Weight percent of total inix, + . 0.3%

Shouid a change of sources of materials be made a new Job Mix Formula
shall be established before the new material is used..When unsatisfactory

rasults or other conditions made it necessary; a new Jcb Mix Formula will be
requn‘ed :

Job-Vix Formaula,

At least one wesek prior to production, a Job:Mix-Formula (JMF) for the -
asphaltic concrete course mixture or mixiures to be used for the pm]act_

shall be established jointly by the Enginger and the Contractor

The JMF shall be establxshed by Marshal Method of Mix DeS}gn according to

the procedure prescribed in the Asphalt institute Manual Senes No 2 {MS- ,

2), May 1992 Edition.

The JMF; with.the allowable tolerances, shall be within the master rangs

* specified in Table Nc. 1. Each JMF shall indicate a single percentage of

aggregate passing each required sieve size and a smgle percentage of
bitumen to be added to the aggregates

" After. the' JMF is established, all’ mixtures fumlshed for the project

Tepresentad by samples taken from the asphalt plant during operation, shall
conform thereto with the tolerances as per clause 214.2.4 of these
specifications. .

CONSTRUCTION REQUIREMENTS.

Construction re'quireménts for this item shall qanfdrm'wi'th“theh safme
construction requirements specified for Asphaltic Concrete Base Course
Plant Mix under Item 203.3, except as madified in the following sub-items.

Prepat".af:ion of Blase Cuﬁrsé Surface,

Before spreading materials the surface of the previously constructed and
accepted base course on which the mix Is to be placed shall be conditioned
by application of a tack/ar prime c:oat -as dlrected by the Engineer.

Pavement Thxck.uess and 'I‘eleranc_es.

The asphalt cancrete binder course shall be compacted to the desired level

and cross slope as shown on the drawings or as directed by the Engineer.

214-3
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214.4

1

214.4.1 -

21442~

The tolgrances i compacted thickness of the binder course shall be + 4p
percent from the desired thickness shown. on' the drawings. For

-determination of the thickness, one (1) core:per hundred meters of each

lane will be taken. if the thickness so determined is deficient by moare than +
10 percent, the Engineer shalt decide whether to accept the deficit thickness
orto d irect reconstruction.

" The surface -of the binder course shall be tested by the Engineer using at 3-

meter straight edge at selected focations. The variation of the surface from
the testing edge of the straightedge between any two contacts, longitudinal
or transverse with the surface shail at no point + 5.0 millimeters. The cross.
falt (camber) shall be within + 0.2 percent of that specified, and the level at

‘any point shall be within drawings. All iumps or depresswns exceeding the

specified tolerance shall be corrected by removing the defective works and
replacing it with new material, by overlaymg, or by other means satisfactory

“to'the Enginesr.

MEASUREMENT AND PAYMENT.
Measuremént

The quantities of asphaitic binder course shal] be measured per cubic meter
basis,

The quanhty of asphaltlc material, used is inciuded ln the asphalt ccncrete
mixiure and wii not be meastred separateiy

Quantities of liquid asphalt, wasted or-remaining on hand after completlon of *

'. the work, shall not be measured or-paid for.

Payment .

The guantities determined, as provided above, shall b'e"i‘paid for. at the

contract unit price-respective{y for each of the particular pay item listed
below and shown in the Bill of Quantities, which’ prices and payment shall

constitute full compensation -for afl the: costs necessary for the proper -

completicn of the work prescribed in this item:

" Pay temy’  Description o Unit'of _

No. . . ‘Measurament
214  Asphaitic Concrete = CM.
Binder Course. o

214-4

[



ITEM 215

GEOTEXTILES

2151

215.2

2153

21531

DESCRIPTIO

The work covered by this sect]on shall consist in furnishing all material,
labour, eauipment and placing of Geotextiles on prepared surfaces complete
in accordance with the specifications for the work ltems involved, in
thicknesses and-to the dimensions shown on the typical cross-sections of
applicable drawings or as directed by the Engineer.

. GEOTEXTILE FUNCTIONS -

Where indicated on the drawings or directed by the Engineer, Geotexﬂle will

~ be pideed to perform one er more of the foliowing functzons

e« One rpad foundatzon for the purpo_se-of separation between road fil

material and soft underlying sails in order to eliminate the need for

removal of poor suhseil material- and guick and effectwe drainage of soil-
fill interface.

+ For subgrade stabilization and increasing soil shear strength by
prov:dmg bonding mechamsm of the Geotextile - sail system

» Asa f' lter for all drainage systems whers a danger of cloggmg by fine
© particles of ad;acent soil is possible. The geotextie will retain the

particles fram passing whilst aliowing the seepage water to’ pass

through.,

. As a filter element for ail bodies of water where the soil can be eroded by

current wave acﬂon or changing water Ieye}s

« For permanent protectlon of syntheﬂc sealing systems (Geomembranes) .

against mechanical damage during instailation and after completion of
,cons’cructlon S .

MATERIAT REQUIREMENTS

Co'mposition and Eﬁvironmenta! Behaviur N

The raw material of geotextile shall be Ulira Violet stablllzed polypropylene .
. The fibers -shall consist of continuous filaments of approximately 40 micron -

diameter and mechanicaily bended by needhng The geotextile materiai shall
be resistant to acid and alkaline mediz in the pH range 2o 13, résistant to
kme, cement and concrete, resistant to all naturally- occurring bacteria and
fungi. A prolonged out side exposure of several months shall have no effect
an the propemes of Geotextile.
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215.4.2

215.4.3

215.4.4

215.4.5

Mecha'nicai and Hydraulic Properties

« To ensure free drainage, the geo"textile shall have hEgh' water
permeability.

. Geotextile shall offer high retention capabiiity' for almost all types of soils, -
- » The geotextile shail have optimum stress-straln behaviour even with low

unit weight for high reszstance agalnst installation damage
CONSTRUCTION RE VIREMENTS
Preparation

The surface shall be fairly leveled befare placerneht of Geotextile. It is to be
ensured that there are no protmdmg stones which may damage the

geotextile fabric.

Geotextile Placemeut

" The Geotaxtile shall be rolied out dsrectly an top of the prepared surface ina

manner as recommended by the manufacturer. It shall be over lapped at the
edges as shown on the drawings aras recommended by the manufaciurer,

Piacement of fil

- The first layer of filt méterial shalt be applied by overhead placement. Traffic -

on the geotextile. itself shall be avoided. Necessary precautions shall be
observed to ensure that geotextile shalt not be damaged during placement.

Spreading .

Spreading ‘of fill - material shall’ be done with suitable’ eqmpment and

procedure ensuring that geotextile must not be damaged by high axle load

stresses of spreading equipment traveling on sharp.fill over the geotextile.

| _Cc_m@s!ma

The compactmg method (Statlcft}ynamm) shall be suited to subgrade!ﬂi

. matenal

Jmntlnc|r of Geotextile Paueis

A tensmn ]omt shall be achieved by OVer'xapp;ng weldlng» or sewmg as shown
on drawmgs or approved by the Engineer.

i} Overiagg g

Overlapping width sha!i not be-less 30 crm on even surface and 5Q em’ on
uneven surface. in order to avoid displacing the geotextile during backfill .
over end panel joints. the connecting panel must be placed underneath the
end of the previousiy roiled out geotextile
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" §i)_Welding

Welding eﬁdth shall not be less than 10 cm. A wide pattem gas torch shall be’
usad at a low temperatura and @bout 20 cm from the geotexiile. The welded
geotext:le section shall be centfnuously pressed down by walking on it dunng .

-placement.

3

iii} Sewing

The stitching method shall be smgie&hread doubie thread or butferfly tybe -
.suitable to geotextiie thread type and strength. The.thread shall be.
sufficiently tightened and stitch density shall be three to six stltchee parinch,

‘9155 GEOTEXTILE FUNCTION FOR REPAVING

This section ‘deals geotextiles placed between old pavemént and new
asphalt overiay, alongwith suitable tack coat of bitumen. Where indicated on
drawings or directed by the Engineer, geotextite will be placed to perfarm
one or more of the fallowing functions,

overlay & fthus reducing the over all flexural tensile siresses and

. e To ensure proper adhesion between oid’ pavement and new asphait
tnereasing life of road surface.
I

. As a cut off layer for the prevenhon of propagat;on of cracks in the
’ pavement. . )

« As water barrier, even under high pressure to stOp reﬂechve crecklng in -
the pavements

215.5.1 Coﬁstrui:tien Requirements

" o Removal of dirt, dust and vegetatfon from Weering surface and cracks.

-+ Filling pothotes and Iarger cracks (>5mrn) with hot mix or an adequete'
' filler, .

. Removel of sharp or craggy edges on surface -

« On badly damaged roads, a level coursa.of apgrox. 1,5 cm shall be laid
to aveid the fabour intensive and time censummg operation of crack
< filling.

21552 - App_y_mg the tack coat

Dependmg on the condltlon of the old surface, a calculated amount of tack
‘coat {Qe) of approx. 1.1 kgz’m active -binder is to be sprayed even!y onthe
~ prepared surface before laying geotextile, making sure that:- '

» The biturnen is applled beyond the width of the geotextlle by about 5.cm
.on either side, .

The spraying temperature for pure bitumen is kept between 150 °C and
170"0 to.achieve a coating as gven as possm{e

. y Iw;;
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« When using bitumen emulsion, the coating amount is adjusted fo contain
the required average amount of bitumen.

o The coaling is only applied to areas where the paving felt is to be |aid.
« "No additional pre-spray agent is applied on top-of the paving felt.

« Where only sactions for the.road are covered with the paving felts, their
suifaces must be gritted. - : - _

21553 Laying Geotextile

Geotextile shall be laid by hand or machiné taking into account that; E

« When using pure bitumen as tack coat, Geotextie may be laid |
immediately after coating. ' ' .

« When using hitumen emufsions, Geotextile shall not be laid untll the
emulsion has cured, :

-« Wrinkles shall be avoided,

« Edges lengthways and across overiap by 5-10 cm, an additional pure |
. pitumen binder of 0.9 kg/m* shall be applied on the overlapping seams.

s« Transverse overtapﬁing is to be carried out with referetice {o the direction
in which the asphalt finisher will proceed i.e. under the previous one so
that the felt does not shift out of place when the asphalt concrete is
applied. - '

When one ‘half of the road Is made (leaving the other open fo traffic), at .
least 25cm of the lengthways felt edge shall remain” uncovered to ‘allow
overlapping when laying the other half of the road. .

'Dur:ing short time stoppages of j::c:r'ust'n.x;:tir:n'n work, the road under
construction shall be opened only to slow traffic without detriment to
Geotextile. h s '

» Rainwater -cm the Geotextile surface shall be allowed to evaporate hefore
_ap_piying a top layer. ) o

215.5.4 Applying the asphalt con;fete surface

. The asphalt concrste surfacing shall be applied immediately after laying
Geotextile preferably by crawler type finisher, taking the following points into
consideration. : : : '

« The material mix shall have a temperature between 145 °C and 185°C

« To avaid types of the finisher or truck sticking to the felt- (which can
happen in hot climates or where too much fack coat has been applied),
some of the mix can be spread manually in the pathway of the vehicles.
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GEQTEXTILE TESINN

EQTEXTILE TESTING

Geotextiles testin'g_sha[l be in accordance with foliowing standard .test

methods. .
- Weight , _ .. ASTM D-377€
Thickness ) 3 _ . 1808863
.. CBR Puncture Resistance Test _ BS 6906/4
Strip Tensile Test ' E ASTM D-4595
Grab Tensile Test: L ASTM D-1682
Tear Strength Test - ASTM D-1117
Penetration Resistance Test (Drop Test)  + NT Build 243
Vertical Permeability . " BS6906/3
» Pore Size ‘ E DIN 80500/

Based on the required ,functions and the type of stresses, the contractor
shalt propose the type of Geotexile. The coentractor shall furnish technical |
literature and Manufacturer's Certificate of Guarantee for the type of

geotextite materiat for approval of Engineer prior to delivering the matenal to

. the site. The certificate shall note compliance to the specifications and shall . '

state the resuits of {he tests performed on the material, as required by the

specifications. The Contractor shall, when directed by the Engineer, have the
Geotextile material tested for conformance to the applicable specifications at

.. an-approved testing laboratary. - All costs connected with certificate of
. Guarantee and any subsequent quality testing shali be at the contractor's

expense. :

MEASUREMENT AND PAYMENT

Veasurement

The quantity of Geotextile' measured to be paid shall be the number of

square ‘meters of work compieted in accordance with requirement of this.
itern and the limiting dimensions shall not exceed than those shown on the -
drawings or fixed by the Engineer. Measurement shali only be ‘made of area.

covered withiout considering any overlap,

215-5
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215.7.2
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Pavment

"The accepted quantity measured as -provided above shall be Paid at the
- contract unit price per square meter of Geotextile [aid for the pay item as

listed below in the  BOQ which price and payment shall constitute' fufl
compensation for furnishing all materials, labour, equipment and placing of

- gectextile.
Payitem  Description - Unit of
‘Na, T ‘ Measurement
215 ° Providing and Placing SM.

of Geotextile, type-—---,

2458




ITEM 2i§- -  SOLING STONE

2161  DESCRIPTION

This item shail conmst of laying of sohng stone handpacked on a surface

(subgrade} prepared earlier and all interstices filed with sand or similar

. approved materlals to provide proper bonding of all the stones with each .
. other, .

216.2 K MATERIAL REQUIREMENTS

The rmaterial for soling shall be round. and durable rock properiy shaped or * -
boulders of maximum size 15-20 ‘em. The filler material to fill the interstices
shall be coarse sand or rack dust or any other material approved by the
Engineer. Material shall be cohesionless and clean to allow its free flow
down to the bottorn of sdling area. -

2163 CONSTRU CTION REQUIREMENT

216.3.1 The subgrade to receive the soiting stone shai! be prepared under relatwe '
Co itemn of the work.

216.3.2, ° Placins of Soling Stone

The soling stone shall be placed from cuter edges of the road and fi nlshlng-
at the crown of the road in such a .way that all stones are properly

_ handpacked and keyed with the surrounding stones. it shall be ensured that . |
the maximurn dimension is kept in vertical position ensuring the variation of -
the size of the stone does not exceed * 1" of specn‘”ed thickness of soling
stone .

A,

S = of Sk Fdbs
4 FWEMEAST Fh

The filler material shall be dry and in free flow condition when placed over.
the soling stone: The filler material shall be kept adding while the soling
stones are rolled under 2 8 tens roller. The addition of filler materal shali
continue til the area does not absorb more material and # is ensured that ait
interstices are fully filed. The area will than be watered and kept under
rolling to achieve a smooth surface.

7163 MEASUREMENTAND PAYMENT °
216.3.1 Measurememt

The area to be measured shail be bound by {he'linee shown on the drawiegs'
- whereas the normal thickness shall be that which is descrlbed in 8OQ, The . -~
: measurement shall be made in CM '

216-1
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Payment

~ The guantities determined as provided ahove shall be pe.ﬁd fof at the

contract unit price for cubic meter which price and payment shall be full
compensation for all cost of materials, manpower and equipments Involved
in the proper completion of work. - : B

' Payltem  Description ~ Unitof
No. : : Measurement
216 Laying of Soling Stone oM
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ITEM 217

INTERLOCKING CONCRETE PAVING BLOCKS

2171

217.2

217.2.1

21712

DESCRIPTION

“The work shall consist of precast concrete paving blocks intended for the

eanstruction of jow speed roads, parking areas, lay byes, industrial and other .
paved surfaces subjected to all categories of static and vehicular loading
and pedestrian traffic. Paving blocks covered by these Specifications are
designed to form a structural element and the surfacing of pavements,
having the block to block joints filled, so as to develop frictional interlock and
placed in conformity with the lines, grades, thicknesses and typical cross-
section shown on the drawmgs ar as dlrected by the Engmeer

MATERIAL REQUIREMENTS

For execution of this tem prov:swns made in BS 6717 shali be applicable.
Detailed requirement of materfals and construction shall be as under;

Binders and Binder. Constituents

Paving blocks'sha[I he made using one or more of the following binders or
binder constituents compiymg with the reqmrements of the relevant
standards:
Ordinary Portland Cement - . BS12
Portiand Blastfurnace Cement g 8BS 146: Part2’
-+ Portland Pulverized Fuel ash Cement  BS 8588
Pulverized fuel ash | - BSB3892:Parti
Ground granuiated Bjast furnace slag - . BS 6699

Where pﬁlverized- fuel ash is used, the proportions and properties of the
combination with Portland Cement shall comply with BS 6588,

Where ground granulated blastfumace ‘slag is used, the prof:}or'txcns and
properties of the comb:nat:on with Portland Cement shall comply with BS -
148 ! Part 2. :

~ Aggregates ’

Paving blocks shall be made uszng one or'more of the followmg aggragates
complying with the relevant standards : ‘ ;

Natura! Aggregates _(Crush_ed or, . BS 882 : 1983 {except grading
Uncrushed) requirements in clause 5)
Alr Cooled blastfurnace slag - BS 1047 1083 {except
- . grading requiremnents in 4.8)-
Pulverized fuel ash . BS 3882 1 Pat- or Part 2
Ground granu{ated blastfumace slag BS 6699
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