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No. NH-11042/1/87-NHIII/DI Dated the 18th Apnl, 1988

To,
1.  Chief Engineers of States Union Territories PWDs dealing with Naticnal Highways

2.  Director General (Works)

3.  Direclor General Border Roads

Subject : Quality Assurance System for road works on Nalional Highways and other Centrally sponsored Highway Schemes

The importance of ensuring adequalte and eflective control over the quality of Nalional Highway and
other centrally sponsored works so that they strictly conform (o the specification requirements needs no
special emphasis. The Ministry has been stressing on the need for effective quality control from tme to
time, and the last detailed circular in this regard was of leiter No. RW/NHIIL/P/1/83 dated 194.84. An
exclusive provision of 1% of the cost of work is allowed in al] estimates of NH projects towards quality con-
trol. Besides, financial support has been extended to States [or augmenting laboratory facilities and setting
up mobile testing laboralories. The requisite conlirol tesls to be conducted, their frequency, acceptance
criteria, manner of rectification of works not coming up lo standards, etc are laid down in Chapter 900 of
the Ministry’s Specifications for Road and Bridge Works (Second Revision, 1988), and guidelines in this
regard are also available in the IRC Special Publication No. 11, “Handbook of Quality Control for Con-
struction of Roads and Runways".

2. Yet, impact of quality control on works has not beea felt to the desired extent, and this could be
attributed to lack of a uniform and effective implementation system which, inter-alia, includes the man-
-dalory provisions in the Contract Documents, the capacity and capability of the contractor, intensity of
supervision by the Engineer cic. For bridging the gap in this regard, the Ministry have taken action in
several directions. Some of these are ;

(i) A system of pre-qualilication of contractors has been introduced for NH works subject to certain conditions 1o ensure
that the competling contrctars have the requisite eapacity, capability, equipment and 1echnical skills 1o execuic the works
10 the requirements of specifications stipulated in the Contract

(ii) In the Sccond Revised Ediion of the Ministry's Specilications [or Road and Bridge Works, cerain new clauses have
been added 10 ensure quality work on the part of the Contraclor, and usage of appropriaie equipment and techniques on
the work by him, Imporiant among these is that the final responsibility for quality of the work till completion of the
maintenance peiod and final take-over of the work will be on the contractor irrespective of the approval in stages ol the
work by the Engincer

{iii) A drall Model Contract Document for item rate tenders has been prepared and circulated among all Stawe Chiefl
Engincers for their commenits/suggestions, vide No. NH-11024/2/86-NHIII/DI dated 14.10.87. This document is at present
under (inalisation. Till such time the final document is available, the State FWDs are requested 1o incorporate such
clauses in the lender documents as are relevant to assurance of qualiry (or the works.

(iv) Quality assurance has to be in-built with supervision, measurement, payment and cenification. It is, therefore necessary
that the Engineer supervising the work should also be responsible for ensuring and certifying that the materials incor-
porated and the works executed are strictly in accordance with the specifications and to the required quality standards
as stipulated in the Conitrzct Doguments and as siressed by the Ministry from time to time. For conducting the necessary
tests and checks to saisfy himsell aboul the quality, the Engineer should make use of the Quality Control Units and
other laboratory facilities in the Depanment.

3. For implementation of the quality assurance system effectively on all NH and Centrally sponsored
works, while the various provisions in the Ministry's Specifications (Second Revision, 1988) should be stric-
tly adhered to, illustrations highlighting some of the important requirements are given in the Annexure {or
guidance. These guidelines, inler-alia, bring out the dutics and responsibilitics of the Contractor and the
Engineer, the crucial control tests/checks (o be conducted, and the specific conditions to be incorporated in
the tender documents of the work towards this cnd.

4. I is requested that contents of this Circular be brought to the notice of all officers in your Depart-
ment dealing with National Highways and other Centrally Sponsored Road Works. At the same time, the
Ministry shall be glad 1o rcceive suggestions for improving and strengthening the Quatlity Assurance Sys-
lem on the road works.
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ANNEXURE

QUALITY ASSURANCE SYSTEA FOR NATIONAL HIGHWAY ROAD WORKS

Introduclion

The most important equirement of any Highway construction is that the matenials incorporated and the works cxecnted
and maintained are strictly in accordnnee with the specification, drawings and other provisions of the ContracL Road con-
stmection is a long and spread-out activity and has to be camried out in many sfages. It involves several operations such as
colfeclion of nalurally occurring and manufactured materials to suit the specificarion, requirements, selection of suitable
construction equipmical, choice of construction procedures and melhods capable of producing and completing the work to
the stiputated quality standards and prescribed time schedule; and above all. strict conlrol over the quality of the materials
and work al all stages so that the final product has the quality, durability and capability of discharging its intended
functions efficienty.

The ownership ol all Mational Highways vests with the Roads Wing of the Ministry of Surface Transpor but in accordance
with the provisions of (he National Highways Act, powers of supervision, quality assurance, measurcment, payment and
acceptance of works thercon have been delegated to Siate PWDs/Central Government Depariments on agency basis. Thus,
it is incumbent on the concerned agency through its organisalional siructure 10 have the work compleied to the requisite
quality standards and within the preseribed 1ime schedule. .

NH works arc normally execuled through conlract The Ministry have separately laid down the policy as regacds pre-
qualificarion of Contractors as speli aut from time 1o tme in its policy circulars on the subject with a view to ensunng that
the prospective Conteactor has the necessary eapacily, capability and technical competence 1o execuic the works 1o lhe
requirements. Further, as provided in the Ministry's Speeilications for Road and Bridge Works (Second Revision) and in
the Model Conditions Contract circulated among all State PWDs vide the Ministry's leller No. NH-11024/2/86-NHIII/DI
dated 14.10,87 according to which, on its finalization. for all NH works lo be execured, the Coniractor is responsible for (he
quality of the entire construction works {or which purpose he should have the necessary set-up and ather facilities with him.
Al the sume lime, the Engincer who is to supervise and accept the work has the responsibility to satisfy himself than the
quality of the materials incorporated and Lhe work carried but conform 10 the Specification requiremcnis. Thus, both the
Engincer and Contraclor fiave their own and inferactive roles to play of achicving the final objectives.

Quality Assurance, does not meun only testing of materials or the final work, but includes compicte control over the enlire
construction process encompassing choice of appropriate equipmenl working methods and procedures, ele. By this way
only it will be possible 10 achicve nol oaly quality finul producl bul also unilormity which is imporiant [or durability and
long-term performance af the work.

Based on the abave requirements. guidelines/instructions on some of the major aspects for ensuring effeciive conlrol over
quality of NH aod other Centrally aided works are given in the succeeding paragraphs.

Provisions in the Contract Decuments

The eoniractual obligations on the part of the Contractor 1o use quality materials and execute the works in accordance wilh
the Specifications are luid down in the “Model Conditions of Conrract”™ and the Ministry’s Specifications (Sccond Revision)
(both referred 10 in para 1.3 above). Salient features of these provisioas are briefly brought out below, Till such time the
above referred documents are hroughl inlo operation. it is supgested that the lender apreement should incorporate the
following conditions :

() Clause 106 of Minisiry's Speeification (2nd revision)

This Clause stipulales cerain condilions relating to choice and use of equipment which have relevance 10 pro-
duction of quality work. These arc:

(@) The Contractor shall be required 10 give a trial run ol the equipment lor estabtishing capability to achieve the
laid down specifications and rolerances 10 the satisfation of the Enginecr before commencement of the work.

(b}  All equipment provided shall be of proven cfiicicncy and shall be operated and maintained at all Limes in a
manner accepluble to the Engineer.

{©)  Noequipment or personnel will be removed fram Lhe site withoul the permission of the Engincer.

(ii) Clause 901 of Ministry’s Specification {(2nd revision)

{a)  The responsibility for the gquality of the entire construction work is on the Conrracior. For this purpose, he is
required to have his own independent and adequate sel-up,

(b)  The Engincer. for satisfying himself about the quality of the matenals and work will also have tests conducled

by quality control units or by any other agency, gencrally 1o the (requency set oul in the Specificalions. For test

- o be done by the Enginceer. the Contractor is to render all necessary co-operationt and assislance including
- the provision of lubour, assistance in packing and despatching samples, etc,

{c)  TFor the work of embankmenl, suhgrade and pavement, construction ol subsequent layer of the same ar other
matenal over the finished layer shall be done only after obtaining approval from the Engincer.

(&)  The Caniractor shall be responsible Tor reclifying/replacing any work falling short of quality requirements as
directed by the Engineer.
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(1ii) Clauses in the Conditions of Contract

@
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)

All malerials and workmanship shall be of the respective type deseribed in the Contract and in accordance
with the Engiener's instructions and shall be subjecied (rom time to lime (o such tests as the Engincer may
direct at the place of manufaclure or fahrication, or on the sile. All sumples shall be supplied by the
Contraclor.

No work is te be covered up or pul out ol view without the approval of the Engineer lor his cxamination and
measurcment

During the progress of the works, the Engincer shall have the power te order the removal [rom the site of any
unsuvilable maredzl, substitution of proper and suitable material and the removal and proper re-grection not-
withstanding any previous 1esl or interiin payment therelore, and of any work which in respect ol materials or
workmanship is not, in the opinion of the Engineer, in accordince with the contracl

Guidelines on Quality Control Qpcrations

Contractor’s facilities

According to the conlract (see para 1.3 above), the Contraclor is responsible for the quality of the entire construction
work, and for this purpose he is required 10 have nis own independent and adequate set-up. To meel this requirement :

(@)

(b)

(©)

W)

(e)

The conlract shall set up his own laboratory at locatian {s) approved by the Engincer. The laboratory shall be
equipped with modern and cfficient equipment with sufficient standbyes suitable 10 cioy oul the lesls pres-
cribed for different marterials and work according to the specilications. The list of equipment to be procured
and the facilities to be provided shall be pot approved hy the Engincer. The cquipment shall be maintained in
a workable conditon 1o the satisfaclion of the Engineer.

Sampling and testing procedures shali be in accordance with the relevant standards of B1S (previously called
1S81) or IRC. Frequency of lesting shall be as laid down in the Minisiry's Spectiications for Roads and Bridge
Work (2nd revision). In the absence of relevant Indian Standards. sampling and (esling procedures shall be as
approved by the Engineer.

The labaralory should be manned by o qualified materials. Engineer assisied by Maicdals Inspeciors/
Technicians, and the set-up should he gol approved by the Engineer,

The Coniractor should prepare printed proforma for recording readings and resubts of cach wype of lest, afier
getting the formats of the performance approved [tom the Engineer. He should keep & daily record of all the
tests conducted by him. Two copics of (he 1esi results should be submilied 10 the Engineer for his examination
and approval. ol which one copy will be reiurned o the Conlteactlor lor being kept al site of work

The Matenals Engineer of the Coniractor should keep close liaisan with the Quality Control Unit of the
Engincer and keep the latier informed of the sampling and festing programme so that the Engincer’s represen-
Lative could be present during this aclivity, if considered necessury.

Engineer’s Facilitics

For satisfying himsell' about the quality of the mawrials and work. und [or independent testing. the Engineer should
have with him a Quality Conirol Unil with necessary laboratory lacilities. This unit which may be headed by an Officer of
the rank of AE/AEE should report dirccdy to the Enginecr.

Action on the part of the Engineer

ta)

®)

«)

(9

]

Afler award of the contract when the Engincer 15 moved in lor supervision, his [irst job will be to examine the
various provisions in the contract for the types el materials 1o be incerporated and the werks 1o be constructed
including the manner of their execution,

The methodology for construction and the construction lechnigues should be discussed with the Contraclor
and (he suitability of the procedure and the ¢quipment 1o achieve the Specification should be carefuily
examined.

\While the construction technigues selected by the Comractor may achieve the desired specifications. scleclion
of equipment Jor such technigues should also be examined in detail by the Engineer with regard (o capability
of achieving the desired resuls.

The Engincer should call for information on the sources of supply for various inaterials propascd 1o be used
by 1the Contraclor, including iest results/test certificates [or examination. For naturally occurring materials like
soil, stone aggregate moarum cic., he should inspect the site of the source/quarry and examine the manner of
extraction to ensure that only materials conlorming 1o the Specilieations would be extracied and delivered io
the site of work. Malerials [rom only such sources as are approved by the Engincer should be allowed 10 be
delivered ro the sitc of works.

For all items involving blending of more than one materal. the Engineer should call for the job mix [ormula
{JME) proposcd 10 be used by the Contractor, and examing Lthe same for suilability. For importaat itemns such
as bituminous mixes, and for others if considered necessary, the Engineer should independently check the
JMF through Iesting by his Quality Control Unil or al another lzboratory. The Contractor should be permitted
ta use oniy the IMF approved by the Engineer.

The Enginecr should be in constant lizison with the Contractor or his sile repreventative and have periodical
meclings for monitoring of progress. achievemenl of quality work including further improvement required and
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related matiers. and should keep a record of the proceedings of such mectings, All discussion points of 1he
meeling und the decision taken should be sent 1o the Regional Officer of Ministry of Surface Transpon (Rouds
Wing) far informalios,

(g)  The Engineer should evolve and lay down, in consonance with the work programme suhmitted by the Con-
tractor, the programme for day-1o-day checking and testing of campleled warks lor approval 1o proceed ahead
as well as lo commence a continuation phasc. in slagewisc consiruclions. A Stage Passing Register, i.c. ¢ Repis-
ter in which approval of the Engincer for starting the next slage of conslruction is recorded and signed by the
Engincer. should be maintained ac site of work. The Contractor should be permitied 10 start on the next siape
of construction enly after the approval of the Engincer in writing.

{(h) Setout data (or honzonfal and wvertical curves should be got worked out by the Contractor. and the
calculalions should be examined by the Engineer for approval before ficld operaton starts, Similarly,
clevations at superclevated sections and vertical curves should be got worked out by the Contractor at 10 m or
less infervals for the approval of Engineer. It may be pointed owt that the Contraci Drawings show (he linal
road [evels, and the levels at the top of subgrade. sub-base. base and binder course should be got worked out
from the thickness of the varous pavement courses for control of levels a1 cach stage. No tolerance should be
permitted in the calculatons. Crossfalls for the various pavement layers and subgrade should also be clearly
indicaled.

(it  The Enginccr should keep the Ministry of Surface Transport (Roads Wing) in picturc on all salient develop-
menis. changes, achicvement of requisite quality of the works cte. He should have a regular contact with the
Roads Wing, and if necessary, seek advice in sorting out difficultics encountered and in approving any devia-
lion. Any deviation from the provisions of the Contract can be made by him only with the writien approval of
the MOST (Roads Wing).

Day-to-day Quality Control Operations
The day-to-day conirols to be exercised by the Contraclor and the Engineer are enumerated in the below paragraphs,
Alignment and level control

The Contracior should locate the cenire-line of the road from the pegs, pillars or reference points fixed during the location
survey and from the information fumished in the Contracl drawings. Any discrepancy berween the reference points on the
ground and those on the drawings should immediately be brought 10 the notice of the Engincer for reconciliation.

Based on the approved cenlee-ling, the Contractor should set up banter pegs (1o delincate the limits of embankment/cuning)
and clearing stakes (to delincale limits of ¢learing and grubbing) and have these got checked and approved by the Enginecr.

The Contractor should check the reduced levels of bench marks set up along the alignmeny Any discrepancy in the reduced
levels of those at site and as indicated in the drawings should immediately be brought (o the notice of the Engincer for
reconciliation. The Centractor should re-establish those bench marks which are found missing at site, and should establish
additienal bench marks, as needed, lor ensuring cffective level control.

The Contractor shall be responsible for the true and proper setling cut of the works in relation 1o original sucvey points,
lines and levels of refercnce given by the Engineer in writing. If at any time during the progress of the works, any error shall
appear or arise in the posilion, levels, dimensions or alignment of any part of the works, the Conltracter on being required to
do so by the Engineer, shall, at his own cost, rectily the error to the salisfaction of the Engineer, unless sueh ermor is based
on incorrect daja supplied in writing by the Engineer.

The Contracior shall carefully protect and preserve zll beneh marks, relerence pillars and pegs used in setting oit the
warks, (ill final 1ake over by the Engineer.

MNatural ground for embankment construction/cut formaticn and their compaction

{a)  Amncrberg Limirts, in-sitt dry density and CBR of the material at ground/cut formation level, should be determined
and got approved by the Engineer. Any unsuitable malerial shall be removed and replaced by belier matenal as
ardered by the Engineer.

(b)  The Engineer's Quantity Control Unit (s) shall have independent test checks on the quality and compaction of the
natural ground/cut formation

Embankment Conslruclion

{a) All borrow areas shall be got approved by the Engincer based on results of icsis for ‘Anerberg Limits, Procior/
modificd proclor density, CBR and soil classification.

(b) Layer thickness and in-situ density shall be checked and not approved by the Engineer before proceeding to the next
layer.

Subgrade

(a)  Specilic borrow arcas having soif satisfying the requirements of specifications and specificd strength criteria shall be
identified for usc in subgrade and got approved by the Engincer based on tests on borrow material for Proctor/
modificd proctor density and CBR

{b)  In-situ density and CBR of the constructed subgrade shall be checked and got approved by the Engineer before pro-
ceeding on with the next pavement layer.

{c}  The soil used in actual construction of subgrade shall be remoulded at density referred in sub-para (b) above al
placement moisture content and checked for 4 days seaked and unsoaked CBR. A s¢l of 3 specimens shall be collee-
ted from each 3000 m* area of the subgrade (Le. top 0.5m ol embankmeni) for CBR test
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(dy In case of any appreciable variation of inbuilt subgrade characteristics [rom the designed ones. the pavement design
shall be reviewed to maich the inbuilt chamacteristics of the subgrade.

Sub-base

{a)  The source of supply of material shall be inspected, tested and got approved by the Engincer before any maierial is
delivercd to site of work (s).

(b} Job-mix formula falling within the specified limits where applicable, shall be got approved by the Engineer based on
test results thereof,

{c€} Samples of maierials from the laid sub-base shall be tested for gradation, proctor density, PI and CBR.

(d)  Field compaction shall be checked and got approved by the Engineer before proceeding with the work on the next
pavement layer. )

(e) In case of any appreciable varation of inbuilt sub-base characienistics from the designed ones. the pavement design
shall be reviewed 1o match the inbuilt characteristics of the sub-base,

Granular Base Course

(a)  For graded type of granular material, the job mix formula falling within the specified grading limits should be got
approved by the Engincer.

(b)  Testing of aggregate brought to site of works for gradation and AIV should be doue.
(c)  Testing of filler material for WBM for gradation LL and PI shall be donc

(d) Field compaction — Control should be exercised lor density and by other sensory checks such as observation of
movement of layer under compaction plant, sinking/crushing of a piece of aggregaie placed before a moving roller
complete removal of roller marks, eic.

Shoulders

(a)  Checking for the quality of shoulder materials including gradation shall be done.
(b)  Ficld compaction shall be checked at site on the compacted layer.

(¢)  Checking for the crossfall built shall be done.

Bituminous Construction — General

(a) Manulucturer's test certificate for quality of bitlumen will be acceptable to the Engineer. However, where the quality is
in doubt, the Engincer may call for tests to he conducted by the Contractor for verification.

(b)  The buse on which bituminous courses are to be laid must be dry and [rec of dust and other delelerious matter.

(c)  Mineral aggregales to be used should be checked for their specification requirements and gol approved by the
Engincer.

Biluminous Sprayed Work

{a}  Temperature of binder in the boiler and rate of spray at silc shall be checked. >praying shall be uniform and shali be
carricd oul with the help of cither sell propelted or towed bilumen pressure sprayer with sell heating arrangement
and spraying nozzlcs arrangement

(b}  Raic and uniformity ol spread of chippings should be checked and controlled.
{c)  Adequatc embedment of the chippings by rolling shall be ensured.
Hot Mixed and Hot-laid Bituminous Construetions

(@)  Job mix formula {(JMF) satisfying specification requircments should be worked out based on Jaboratory tests and got
approved by the Engineer,

‘The Engineer wilt have independent tests made before approving the IMF.

(b)  The plant should be checked for capability to produce mix conforming to the JMF, If necessary, trial stretches should
be laid and checked approximalely.

{cy  Control should be exercised on temperature of binder in the boiler. aggregate in the dryer and mix at tne time of luy-
ing and rolling,

{d}  Tests for stability flow, unit weight etc, of mix collected from the discharge point of the plant, exirzction test for bin-
der content and aggregate gradation should be performed 1o check on the quality of mix discharged [rom the plant

{c})  Thickness and density of the compacted mix should be checked by taking corc samples.
Culverts and other Appurienances

(a) Lines, levels and quality of the [oundalion should be checked

(b)  Incase ol pipe culverts

{1) The quality of the pipes should be checked For BIS (formerly ST} marked pipes, manufacturer's certificate is
acceptable. For others, the Contractor shall demonstrate the strength capability of pipes through tests either at
the place of manufacture or at site of works .
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(i) The quality of malerials used for pipe bedding should be checked. Invert level, smoothness of the pipeline and
proper sealing of joints should be checked prior to backfilling.

{c) Incase of cement concrete works

(i) Besides manufacturer's test certificate for quality of cement, at least one set of physical and chemical tesis
should be conducied for each source of supply for verification. Where the quality is in doubl, or where the
cement had been stored for long periods or in improper condition, the Engineer shall call for testing the
cement at more frequent intervals

{ii) Job mix formula worked out based on trials carried out in the Contractor’s laboralory should be got approved
by the Engineer.

(iii) The mineral aggregates should be tested for their properties. Water 10 be used for mixing should be tested for
<hemical impuritics

{(iv) Checking for stability and sturdiness of formwork.
(v) Ensuring that the crucial equipment like mixers and vibrators arc in working order before start of work.
{(vi) Control on waler-cement ratio.
(¥il) Control on workability and time elapsed betweecn mixing and placing of concrele.
(¥iii)Control on compaction and finishing.
(ix) Tests on cube samples at 7 and 28 days
{x) Check on provisions for adequale curing.

(d}  In case of masonry work, control should be exercised on the quality on the material (e.g- stone, brick, sand, cement
eic.) as also on mortar proportions.

(3] For RCC work, quality of stee] in each batch may be approved on the basis of lest certificate. The rcinforcement
layout should be checked [or conformity with approved drawings and bar bending schedules All laps should be
checked for conformity with the specification. The reinforcement should be free of oil and loose rust/scale, and
should be properly tied with binding wire. The size and spacing of the bars as also the cover should be checked for
carreclness.

Pavement Courses — General Controls

()  The base on which the pavement layer is to be placed should be checked for levels and regularity, and should be in a
condition to receive the pavement layer.

(b)  Each layer shauld be checked for thickaess, levels, crossfall (camber), regularity and strength before next layer is per-
mitted to be laid.
Check list of Poinls About Quality Assurance of Road Works

A broad based check-list in light of what has been staled above has been drawn as a guide to the Engineer or his rep-
resentalive. Based on site requircments it can be modified and/or made more cxhaustive by the Engineer.

Contractor’s Facilities

Has the Contractor set up his laboratory testing-facilitics at approved location ? Have the type and condition of the testing
equipment been inspected and approved by the Engineer.

Is the laboratory manned by qualified Malerials Engineer ?

Have printed proformae for recording the results of different tests been prepared ?

Are the equipment and construction methodology of the Contractor approved by the Engineer ?
Engineer's Facililies

Have Quality Control Units with necessary l.csu'ﬁg facilities been lined up for the work ?
Pre-construction Aclions

Have the methodology/icchniques of constructon proposed 1o be adopted by the Contraclor been examined lor suitability
1o achieve specification rcquirements ?

Arc the construction plants/equipment proposed to be used by the Conlractor capable of achieving the desired resulis? Is
there need for laying trial stretches for checking the capability of the plantsfequipment ?

Have the sources of supply of various construction materials bezn oblaincd from the Contractor ? Have these sources been
_inspoctedfmalcrials therefrom tested for checking their svitability ?

Has a programme for day-to-day testing/checking of materials/work been worked out in consonance with the work pro-
gramme of the Coniracior?

Aligoment and Level Control

Hadve the reduced levels of Bench Marks been checked ? Have the necded additional Bench Marks been established ?



406/44
442

443
45

45.1
452

453
454
45,5
45.6
457
45.8

459

4.6

4.6.1
462
463
464
465

46,6
4.7
4.1
412
473
474,
438
4381
4.8.2
483

19

49.)
49.2
493

494
49.5

496

4.10

4.10.1
4102
4.103
" 4104
4105
4.10.6

Has the centre-line been correcily sét out and referenced as per the Drawings and duly checked ? Have the construction
pegs such as balter pegs, clearing stakes, etc been fixed ?

Have the set-oul data [or curves been checked ? »
Embankment and Subgrade Construction
Are the borrow areas approved ? Do the properties of the soil conform to specilications ?

Are the necded equipment in place and in working condition ? Is there need for laying mal stretches for checking the effec-
tiveness of the equipment ?

Has the natural ground been properly rolled ? Is there need for removing unsuitable maierials 7

Is contrel on moisture content, layer thickness, size of clouds, ete. exercised 7

Has s0il meeting the specification requirements for subgrade been identilied and reserved for use 7

15 each compacted layer of embankment checked for density and approved prior b permitling the next layer?
Is stage passing register maintained and necessary certificate recorded thereon ?

Has the compacted subgrade layer been tested for its CBR to sse whether any change in pavement design is required on
account of any variation between the ingite CBR and the design CBR of the subgrade ?

Has the subgrade been checked for its suitability just prior to the placement of the pavement layer ?

Granular Sub-base/Base/Shoulders

Are the maleral sources approved ?

Has the Job Mix Formula (for specilications using graded rype of aggregates) been worked out and got approved ?
Have the aggregates broughl Lo site been tesied [or AIV, gradation, PI, etc ?

Are the equipment used as per the specification ?

Have the compaction, line, level, camber, regularity, and thickness of the compacted layer been checked, recorded and
certified ?

Has the subbase/base been checked for its suitability just prior to placement of the next pavement layer ?
Bituminous Works-General
Has the quality of bitumen been checked 7

Ts the surface on which bituminous materials are to be laid dry and free of dust and loasc particles?

_Have the mineral aggregates been lested for their properties ?

Have the needed plant/cquipment been broughl to site in working order prior 1o start of work ?
Bituminous Sprayed Works

Is bitumen pressure distributor used ?

Is the temperature and rate of spread of binder controlled ?

Has adequate cmbedment of chippings by rolling (in case of surface dressing type of works) been ensured ?

Hot-mixed and hot-lsid Bituminous Consiructions
Has the JMF been checked and approved ?
Has the hot-mix plant been inspected and Lral run done to cnsure that the final mix confarms to specification ?

Is the temperature of bitumen and aggregates in the plant, mix discharged from the plant and of the mix at the time of Jay
ing checked and controlled ?

Is the mix discharged from the plant checked lar stability, flow, etc. as also fur composition aRer extraction 25t ?
Are the laying and compaction equipment functioning propedy?

Is control excreised on compacted density, layer thickness, surface regularity, etc?

Culverts and other Appurienances

Has the quality of RCC pipe been checked ?

Has the l[oundation been cxcavated to correct lines and levels ?

Has the foundation been inspecizd to ensure that there are no ;Jnsuimb]c malerials ?

Has the quality of cement been checked ? Is it ensured that it is notin a deizriomizd condition due to storage etc ?
Has the JMF for concrete been checked ?

Are controls such as water-cement ratio, workability eic. exercised ? Is the quality of water to be used checked ?
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Are necessary Cube samples cast for lesting ?
Has the formwo-rk been checked for strength, and the reinforcements for spaciag, lap, ete. ?
Are equipment for compaction in position and in working order?
Have necessary provisions been made for adequate curving ?
Generl
Are the results of alt tests recorded got approved from the Engineer and kept at sile for inspection ?

Is the siage passing Register, (Le a Register in which approval of the Engineer for stﬁrl:ing the next stage of construction is
recorded and signed by the Engineer) maintained at site of work ?

Is the Contractor being permitied to siar on the next stage of work afler the approval of the Engineer in writing ?



