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7.01 Measurement obligations
It was observed in the introductory chapter of
this Manual that the financial aspects of supervi-
sion work entailed 
"ensuring that measurement and payment proce-
dures result in correct payments to the contrac-
tor in accordance with the terms of the contract
and also that the government's budgetary
requirements are met."
The first of these responsibilities the Engineer
and his team carry for the Employer and the
Contractor alike; as government officers or

agents, the supervision staff have clear obliga-
tions to the Department for the second.
The work involved in meeting these obligations
is dealt with in the following sections of this
chapter under the following headings:
Staffing for Measurement 
Elements of Measurement 
Routine Items
Extra Work Items 
Prime Cost Sums 
Provisional Sums 
Daywork 
Progressive Measurement
Interim Valuation and Certification
Certificates of Variation of Works and
Adjustment of Contract Sum
Rate Fixing 
Variation of Price Claims
Final Account and Certification 
Budgetary Control

7.02 Staffing for Measurement
In large supervision teams, it is normal and
desirable for all measurement matters on site to
be handled by a Measurement Engineer or
Quantity Surveyor supported by Measurement
Technicians, all of whom devote their time sole-
ly to those duties. On smaller projects however,
the work is likely to be undertaken by the
Resident Engineer, with site measurement and
computation attended to by technicians engaged
primarily on inspection duties and with support
from the QS Section of the JKR regional office
or HQ, particularly with variation documenta-
tion, certification of payments and budgetary
control. 
Even where the site team has its own separate
measurement section, it is important that there is
good liaison between the measurement staff and
those primarily concerned with construction -
Section Engineers, Site Inspectors, etc.
If this is not observed, details of work - particu-
larly "extra work"* which does not come within
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the orbit of routine measurement - may fail to be
properly recorded. Accordingly, the duties of
Site Inspectors must be defined to include the
measurement (or reporting) of "variation" work,
whether those Inspectors deal with routine
measurement or not.
Resident Engineers, whatever the staffing
arrangement for measurement, must themselves
exercise control over the activity. They need to
ensure, not only that the detailed accounting is
accurate, but also that every item included in the
measurement is properly payable under the
terms of the contract. Most important, however,
is the R.E.'s accountability for the work of his
subordinate staff. It is easy for error or fraud to
creep in and, in order to
guard against this, R.E.'s should make it clear
that everyone's work will be subject,. at the least,
to random detailed checks.

*
See-Chapter 7.05 for a definition of "extra
work" used in this context.

7.03 Elements of Measurement
Almost all roadworks contracts for the
Department have payment systems based on a
Bill of Quantities (B of Q) and it is contracts of
this type that are dealt with here. Under this sys-
tem, payments are determined from the follow-
ing constituents.
i) Routine items with unit rates included in the 

original B of Q and detailed in the Drawings
and Specification.

ii) Extra work items for which instructions are 
issued during the construction period - Site 
Instructions, APP'S, Supplementary 
Drawings, etc. 

iii)P.C. Sum items.
iv) Provisional Sum items. v) Daywork.
vi) Variation of Price Adjustments.
vii) Advances paid / repayed (Plant, Cash or 

Materialson-Site.
viii)Retention witheld / released.
ix) Other Deductions.

7.04 Routine Items
A standard method of measurement has been
adopted by the Department for the preparation

and operation of workworks contracts. It is
based largely on the I.C.E. (U.K.) Civil
Engineering Standard Method of Measurement
(2nd Edition). In the contract documents, the
"Method" is formulated in Preambles to each
Section of the Bill of Quantities. setting out rules
for the way in which each item is to be measured
and its quantity calculated for payment. Every
member of the supervision team involved in
measurement activity must familiarise himself
with the Preambles
Further, it is necessary to determine and agree
with the contractor how the actual dimensions of
the measurement will be determined: either

a) by physical measurement on site, or
b) taken from the Drawings or Specification

as standard.
The aim should be to use standard dimensions
and measure "from the Drawings" wherever
possible. This approach is facilitated by the prin-
ciple that it is an inspection staff responsibility to
ensure that designed dimensions are achieved in
construction. If they are not, the routine remedy
should be to reject the work, not to measure sub-
standard dimensions. If, exceptionally, substan-
dard dimensions are accepted, it is the
Inspector's job to see that the details are record-
ed for payment adjustment. Items may be
encountered which quote standard thicknesses
with specified tolerances and where volumetric
or weight units are quoted - for example,
asphaltic bases and surfacings. Clearly these are
also cases requiring on-site determination of the
"as constructed" quantity involving the inspec-
tor.
Centre line chainage, accurately established by
site survey, also facilities "from the Drawings"
measurement and is usually adopted for longitu-
dinal dimensions. Non-parallel features (e.g.
some drainage runs), of course, require site
measurement.
The site-measured or "from-the-Drawings"
dimensions should be recorded on forms pre-
pared for the purpose. The Department does not
prescribe standard measurement forms and the
Resident Engineer or his measurement staff
must therefore design forms suitable for each of
the items covered by their contract. Each form
should accommodate the following.
i) Form Serial Number.
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7.06 Prime Cost Sums
Prime Cost (P.C.) Sums do not feature in road-
work contracts as strongly as in many other of
the Department's work contracts, but items do
occur which require the specialist input of
Nominated sub-Contractors or Suppliers and
which call for the inclusion of P.C. Sums.
Examples are special piling systems, prestress-
ing, ground anchors, street lighting, traffic sig-
nals, road signs and other street furniture, special
types of fencing and hydro seeding.

The specification and other technical detail for
work executed under P.C. items should be
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ii) B ofQ Item No. and Brief Description.
iii) Date of Measurement.
iv) Required Dimensions.
v) Signature of supervision staff member.
vi) Signature of contractor's representative.
Examples of some typical measurement forms
are given in Figures 7A - 7D.
Where computation is simple, the measurement
form can also show the extended quantity; oth-
erwise separate calculation sheets must be
appended, serially numbered and cross refer-
enced to the measurement form.
Generally, measurement should be a monthly
routine with covered-up dimensions recorded
during the month as each section is executed and
with remaining data obtained during a single
joint exercise with the contractor, at a regular
date agreed between the Resident Engineer and
Site Agent. When the measurement forms and
computation endorsed by the contractor are
available, they must be summarised for the peri-
od for each item. The measurement forms, any
calculation sheets and the summaries are then to
be filed together and in date order in the
Measurement File(s), which should have a sep-
arate section for each B of Q item. A record of
the work executed and measured should be kept
on a set of Progress/Measurement Drawings -
see Chapter 7.09.

7.05 Extra Work Items
This term covers work which is not specifi-
cally defined in the contract documents but
which is specially instructed by the Engineer  
or his supervision staff on Site Instruction
Forms, APP's or one of the other methods out-
lined in Chapter Six. The instructions may con-
stitute contractual variations as defined in the
Conditions of Contract but this is not necessari-
ly so. They may, for example, be clarifications or
amplifications covering work originally intend-
ed to be included in the contract and for which a
B of Q item already exists. (See Chapter 6.03 in
connection with authorisations which have to be
obtained by the Engineer and his site staff under
Circular KPKR 6:88 before instructions for
some "Extra" items are given.)
The procedures for taking and recording meas-
urements for such items are the same as those

outlined for routine items in Chapter 7.04 but,
because of the danger that they may be over-
looked, it is important that officers raising the
Site Instruction Form or A.P.P. warn the appro-
priate Inspector of the requirement for measure-
ment and ensure that a copy is circulated to the
measurement staff as stipulated in Chapter 6.10
(e) and 6.11 (j).
As far as payment is concerned, where the
nature of the extra work is the same as that
covered by existing items in the B of Q the rate
in that original item must be adopted for the
new work. If the extra work is not exactly the
same, but similar, the original rate should be
used as a base and be suitably adjusted. If no
similar rate exists in the B of Q it is necessary for
the Engineer to agree or fix a new rate - see
Chapter 7.12. Alternatively, if there is real diffi-
culty in establishing a new rate, payment can be
made on Daywork basis providing the work was
instructed at the outset as Daywork - see Chapter
7.08.
There is provision on the prescribed Site
Instruction Form (see Chapter 6.10) for identify-
ing the proposed payment method.
Where new B of Q items are required, they
should be allocated numbers in the appropriate
section of the Bill, following consecutively after
the last item in that section in the original Bill
and should appear in this sequence in the month-
ly valuations. Provisional or "Star Rates" may be
used to value work under new items pending the
fixing of final rates as prescribed in Circular
KPKR 6:88. They should be clearly marked as
such in the Interim Certificate account.
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obtained from the JKR design office or co-ordi-
nator responsible for the project. For values
exceeding $50,000 tenders must be called and
the work executed under a formal Nominated
Sub-Contract, arrangements for which are nor-
mally handled by the appropriate JKR QS
office. Advice on the Departmental regulations
governing such sub-contracts can be obtained
from the same office.
For values less than $50,000 the Engineer
should call for quotations and obtain committee
approval for acceptance of the selected offer.
Instructions should then be given for the work to
be executed under normal variation procedure
(subject to Departmental regulations for
approval, etc) without resorting to formal sub-
contract arrangements.
Payment for work executed under Nominated
Sub-Contracts is made through the main con-
tractor's interim and final certificates but the
Engineer is required to inform the Nominated
Sub-Contractor or supplier of the amounts paid.
Contract Sum adjustment is necessary for P.C.
items by issuing a Certificate of Adjustment of
Contract Sum (see Chapter 7.11), omitting the
Bill of Quantities P.C.Sum and substituting the
value of executed work.
Contractual provisions for P.C. items are con-
tained in Clause 30 of the 203A Conditions of
Contract and Clauses 58 & 59 of the 203 CEWI
and I.C.B. forms. The term is not used in the
FIDIC forms but Clause 59 covers the subject of
Nominated Sub-Contractors. Regardless of the
Conditions of Contract form used, no expendi-
ture should be incurred under P.C. items except
by express instruction of the Engineer.

7.07 Provisional Sums
Provisional sums are included in the Bill of
Quantities for work which at the time of tender,
is of uncertain necessity, magnitude, definition,
or detail, but which is regarded as being within
the capability of the main contractor, without
recourse to specialist Nominated
SubContractors, or Suppliers. All Conditions of
Contract forms stipulate that Provisional Sums
are to be expended only if, and as instructed by,
the Engineer. Written instructions (i.e. Site
Instruction and/or A.P.P.) should therefore be

raised for work to be charged against
Provisional Sums, but the instructions do not
need to be regarded as variations subject to the
approval procedures set out in Circular KPKR
6:88 unless the estimated, or actual incurred
cost, exceeds the value of the charged
Provisional Sum, as recorded in the original Bill
of Quantities.Payment is made after measure-
ment in the normal way through the interim and
final certificates and the Contract Sum is even-
tually adjusted by issuing a Certificate of
Adjustment of Contract Sum (see Chapter
7.11e) omitting the original Provisional Sum and
substituting the actual incurred cost.
Contractual provisions are contained in Clause
30 of the 203A Conditions of Contract form and
in Clause 58 of the 203 CEWI and FIDIC/I.C.B.
"Conditions".
Provisional sums should not be confused with
items marked as having Provisional Quantities.
The latter form an important element of road-
works contracts executed under 203A
Conditions of Contract, which stipulate that all
original quantities not marked "Provisional" are
to be entered in the account without re-measure-
ment.

7.08 Daywork
Daywork is work instructed and paid for on the
basis of the cost of plant, labour and materials
actually used, plus an allowance for overhead
and profit. Daywork instructions cannot be
given for work covered by unit rates in the orig-
inal Bill of Quantities but can (subject to the
reservation in the following paragraph), be used
for extra work items for which no B of Q rates
already exist, or for work covered by Prime Cost
or Provisional Sum items.
Whilst Dayworks are useful for work for which
it is difficult to establish a unit rate, they should
only be used as a last resort. Wherever possible,
ordinary work instructions should be given and
unit rates determined - see Chapter 7.12
If it is decided that work is to be undertaken on
a Daywork basis, special conditions apply both
to supervision of the operation and it's measure-
ment. First, site staff must exercise control over
the type and numbers of plant used and general-
ly ensure that the operation is conducted eco-
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nomically. Second, they must carefully record
and agree with the contractor the working peri-
od of the plant and labour actually devoted to the
operation and the quantities of any materials
used. Rules for the recording of Dayworks data
are given in Clause 52 (3) or (4) of the Form 203
CEWI/FIDIC/ICB versions of the Conditions of
Contract and Clause 25 (d) of Form 203A. A
copy of a model Daywork Form is given as
Figure 7E.
The quantities obtained from the recorded data
are extended by the appropriate rates contained
in the contract Daywork Schedule to produce
the developed cost of the operation. These are
charged against new items, Provisional Sums or
Daywork Section sums provided in the original
B of Q.

7.09 Progressive Measurement;
Progress/Measurement Drawings
The Measurement Files, in addition to the sheets
mentioned in Chapter 7.04 must contain a
cumulative record of quantities updated month
by month, so that when completion is reached,
total quantity figures are available. However, the
figures obtained from progressive measurement
must be re-computed in a final measurement
exercise for the whole completed works for all
work items, where this is practicable. The exer-
cise should be based either on site measurement
or the "As Built Drawings", depending on the
items involved (See Chapter 7.15).
In order to assist the progressive measurement
of the works, a comprehensive set of
Progress/Measurement drawings should be
maintained in the site office. These are prepared
on paper prints of the road layout and structural
general arrangement drawings. Several sets are
required to accommodate the various items
although colour coding can enable several simi-
lar items to be recorded on the same sheet (e.g.
subbase and base together and binder and wear-
ing course together). The boundaries of each
month's completed work are edged in colour and
the month and measurement sheet reference are
marked. The use of these plans eliminates the
risk of duplication or omission of sections of
completed work in the measurement.

7.10 Interim valuations and 
Certification

All Conditions of Contract provide for the con-
tractor to be paid progressively for the value of
work done and materials on site during the
progress of the work. Such payments are neces-
sary to provide the contractor with the necessary
cash-flow to finance his operations.
Although corrections and adjustments can be
made in subsequent certificates, all interim val-
uations should be as accurate as possible.
Overpayment resulting from an excessive valu-
ation may be impossible to recover in the event
of bankruptcy or default of the contractor. On
the other hand, underpayment may affect the
contractor's cash flow to such extent that it
delays the progress of the project.
The Form 203A Conditions of Contract require
the S.O. to value completed work on a monthly
basis. The 203 CEWI Conditions allow for the
contractor to present a statement of completed
work value at the end of each month whilst the
FIDIC Conditions provide for the contractor to
attend for measurement and valuation, as and
when required by the Engineer. However,
regardless of which "Conditions" apply, it is nor-
mal for interim measurement activities to be
undertaken jointly with the contractor.
After joint measurement and agreement of com-
pleted quantities, a statement is prepared, signed
and presented by the contractor, usually on a
monthly basis. This must be checked against the
agreed recorded quantities and signed by the
R.E. or member of the site team responsible for
measurement. The contractor should be
informed of any amendments or deletions made
to the statement at this stage. An Interim
Payment Certificate is then to be prepared by the
Resident Engineer for signature by the Engineer,
or other officer authorised to issue payment cer-
tificates. Certificates are to be prepared on JKR
Form 66, a copy of which is given in Figure 7F.
Before being presented to the issuing officer for
signature, they should be endorsed as correct by
the officer actually responsible for preparing or
checking the valuation. Full supporting details
of the statement should be appended.
Contractual requirements- for the preparation of
the statements and certificates are set down in
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Clause 47 of Form 203A Conditions of Contract
and in Clause 60 (8) and (9) of the 203 CEWI
Conditions. In the FIDIC Conditions, Clause 60
and the Part II Conditions carry the details whilst
in the ICB version final payment arrangements
are dealt with in Clause 60 (10) and (11). In
addition to the value of complete work executed
under the main contract, JKR Form 66 provides
for the following.

Payment/repayment of Plant or Cash 
Advances, Payment of Advances for 
Materials on site Nominated Sub-
Contractors/Suppliers Accounts Variation of 
Price Adjustment
Deduction for Retention Various other 
Deductions

The following further points should be noted in
connection with the preparation of interim cer-
tificates.

(a) Procedures for establishing the value of 
Plant Advances are dealt with in Chapter
4.04 (f). Repayment terms for these 
Advances are prescribed in the 
Conditions of Contract. The amounts of 
Cash Advances, if they are a feature of 
the contract, and the repayment terms are
also both established in the Conditions of
Contract.

(b) Advances for Materials on Site are paid 
in the interim certificates against claims
presented by the contractor. The claims 
must be checked by the supervision 
measurement staff to ensure that they are
in accord with material actually existing 
on site and not incorporated in the works
at the effective end-date of the certificate 
period. Clause 60 (6) of Form 203 CEWI
and I.C.B. Conditions of Contract and
Clause 47 (c) of Form 203A"Conditions"
set out the terms under which Plant 
Advances are to be made - both forms 
allow for payment of 75% of the accred
ited value.Under FIDIC contracts provi
sion is made in Part II of the 
"Conditions" under Clause 60.
If materials are delivered to site substan
tial ly in advance of their incorporation 
into the works and are admitted for inclu
sion in the Advance Payments, peri

odic checks should be made to ensure 
that they remain on site and have not 
deteriorated in quality before succes
sive certificated payments are authorised.

(c) Payment to Nominated Sub-
Contractors/Suppliers is dealt with in 
Chapter 7.06.

(d) No retention is held on contracts with are
subject to form 203A Conditions of 
Contract but deductions for retention 
must be made in accordance with 203 
CEWI and I.C.B. "Conditions" (Clause 
60.9), the percentage and limiting 
amounts being quoted in the Appendix to
the Form of Tender. In the case of FIDIC
contracts, retention requirements are 
detailed in Part II of the "Conditions".

(e) In cases where assignment arrangements
have been made for direct payment to 
Pernas Trading Sdn Bhd for materials 
(cement and reinforcing steel) supplied to
the contractor by that company, deduc
tions of the same amount must be 
allowed for in the certificate. Details of 
the arrangement are given in Treasury 
Circular 11:1983 which contains copies 
of the standard forms to be used. Similar
arrangements are provided in Treasury 
Circular 5:1986 for the supply of cement
to roadwork projects by manufacturing 
companies. In either case, the provisions
are usually contained in the Conditions of
Contract (or Special Provisions).

(f) Payments may be included on an interim
basis for work executed as a variation 
before the Certificate of Variation is 
issued, provided the work hasbeen 
authorised by the Engineer (ona Form 
A.P.P.) after approval as required by 
Circular KPKR 6:88 (see Chapter 7.11).
If new rates are required, provisional or 
'Star' rates can be determined by the 
Engineer for valuation of the work pend
ing approval of unit rates under the 
Circular KPKR 6:88 rules.
However, care should betaken to-ensure 
that. nopayment is included for variation
work undertaken on the contractor's ini
tiative, without formal instruction.

(g) It is necessary to determine how the 
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general or preliminary items in the Bill of
Quantities are to be paid - what propor
tion and at what time. Unless the details 
are already specified in the contract doc
uments, the break down into initial, peri
odic and final elements, or any other 
appropriate arrangements, should be 
agreed with the contractor, if possible 
before the first interim certificate is pre
pared. Many items can be paid month by
month in the proportion of permanent 
work completed. Other items however, 
such as those covering insurance premi
ums, can be paid in full - at the time and
to the extent that costs are met by the con
tractor.

(h) If a Certificate of Non-Completion has 
been issued (see Chapter 8.15) deduc
tions must be made for 'Liquidated and 
Ascertained Damages in accordance with
the amounts set out in the contract - in the
Appendix to the Conditions of Contract 
in the case of Form 203AConditions, and
in the Appendix to the Form of Tender for
Form 203 CEWI, and FIDIC and I.C.B. 
"Conditions."

(j) Minimum payment values are stipulated
for interim certificates issued under Form
203A and 203 CEWI Conditions of 
Contract (see Clauses 47(a) and 60 g).
If such provisions are entered in FIDIC 
contracts, they are usually contained in 
the Part II Conditions, and the minimum
value for I.C.B. contracts is given in the 
Appendix to the Form of Tender. In all 
cases, if the valuation of the interim pay
ment covering value of work executed 
and materials on site does not reach the 
stipulated minimum, payment is held 
over until the next interim certificate is 
due or requested, as the case may be.

(k) Resident Engineers should consult the 
Engineer or their Project Co-ordinator as
to the distribution of copies of interim 
certificates and supporting data. In all 
cases, however, one copy is to be for
warded to the contractor together with a 
copy of the amended detailed statement.

(1) All certificates must be typewritten.
Print-outs are acceptable for supporting 

statements. Any corrections must be 
signed by the issuing officer and in no 
case is correcting fluid to be used.

7.11 Certificate of Variation of Works;
Certificate of Adjustment of 
Contract Sum

Certificates of Variation must be raised for the
following: 
1) Work instructed on Site struction Forms or 

A.P.P.'s (or by  any of the other methods 
noted in Chapter 6.04) and which is not 
explicitly or implicitly included in the 
works indicated in the contract documents.

2) Changes-:in 'rate or price-consequent upon 
change in quantity or total Contract Sum, 
such as is_ provided under Clause 25(b) of 
the 203A Form Conditions of contract, or 
Clause 52(2) & (3) of the 203 CEWI and 
FIDIC versions, or in Clause 52 (2) of the 
I.C.B. "Conditions".

Although Certificates of Variation incorporate
formal confirmation of instructions, they are less
concerned with instruction than with authorisa-
tion and it is important to realise that two autho-
risation aspects are involved. First is contractual
authorisation which legitimises variation under
provisions contained in the Conditions of
Contract; second is financial authorisation by
Government which enables it to control and pre-
dict expenditure on the project.
The Engineer's powers for varying the works are
given in Clauses 5'and 24 of the Form 203A
Conditions of Contract and in Clause 51 of the
Form 203 CEWI, FIDIC and I.C.B. versions.
The Engineer has no authority to order variation
except as these clauses provide. Further detail
and comment on these powers is given in
Section D 3 etc., of Table APP/3.
The regulations governing financial authority
for ordering and valuing variations are contained
in Departmental Circular KPKR 6:88. The
Circular's requirements, particularly those for
approval by committee, must be understood and
complied with when Certificates of Variation of
Works are prepared and issued.
Both aspects of authorisation, contractual and
financial, must, of course, be observed when the
instruction is first contemplated on site, long
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before the certificate is issued. 
Points to note in connection with the preparation
and issuing of Certificates of Variation of Works
are as follows.

a) The Certificates must be prepared (type
written) on form JKR 203V - Pin 4/83 -
Certificate of Variation of Works. An 
example of a completed
Certificate is given in Figure 7G on Pages
7/22--24. 

b) The forms are to be consecutively num
bered for each contract and where 
appropriate should quote the 
number(s) of the A.P.P.(s) on which they
are based - they can aggregate up to three
separate originating instructions.

c) The forms must be signed by the 
Engineer and are to be acknowledged by
the contractor on the last page. Although
the Engineer signs the Certificates, he 
must observe the requirements for 
obtaining authorisation and the financial 
limits, all contained in Circular KPKR 
6:88.

d) The Certificates value the work and show
the effect on the Contract Sum but do not
quote the New Contract Sum.
The valuation of variations is based either
on estimated or completed work quanti
ties and on existing or agreed new* unit 
rates as appropriate. Rules for the appli
cation of existing rates, or the adoption of
new rates, are given in Clause 25 of the 
form 203A Conditions of Contract and 
Clause 52 of the 203 CEWI, FIDIC and 
I.C.B. versions.
For the purpose of interim payment, pro
visional or "Star" rates determined by the
Engineer can be used, providing the vari
ation has been authorised in accordance 
with Circular KPKR 6:88 and pending 
the approval of finally adopted rates, also
in accordance with the Circular.

e) The Resident Engineer or other officer 
preparing the Certificate of Variation of 
Works is also required to prepare and 
attach a Certificate of Adjustment of 
Contract Sum (P.P.J.H.K.). When com-
pleted, the form indicates the original 
Contract Sum, the total net value of all 

previous adjustments, the value of the 
current variation and thus the New 
Contract Sum. A copy of a blank form is
given in Figure 7H on Pages 7/25 - 26 
and regulations governing its use are con-
tained in Circular KPKR 9:88.

f) Copies of originating instructions e.g. 
Site Instruction Forms, A.P.P.'s, etc., 
should be attached to the Certificate.

g) The Certificate should be dated the day of
signature by the Engineer.

h) The form should contain no typing or 
other corrections - in particular correcting
fluid should not be used.

It has already been noted that Certificates of
Adjustment of Contract Sum have to  be
attached to Certificates of Variation of works.
Certificates of Adjustment of Contract Sum are
also used for other  arrangements which give
rise to a change in Contract Sum including,

(i) work which is included in the original 
contract but for which no unit rate is 
given; eg. work chargeable to original 
Daywork, P.C. or Provisional Sum items,

(ii) changes in quantities between those quot
ed in the B of Q and those actually 
required which do not arise as a result of
variation instructions noted in 1) on page
7/19,

(iii) awards made in response to 
contractors°claims and (iv) final meas
urement determining the Final Contract 
Sum to be paid.

As previously notedlCertificates of Adjustment
of Contract Sum are prepared on standard forms
(PPJHK) a blank copy of which is given in
Figure 7H on pages 7/25-26 and regulations
governing its use are contained in Circular
KPKR 9;88.
In connection with item (ii) above, it may be
noted that Clause 51(2) of the FIDIC Conditions
of Contract, exempts simple changes in quantity
from the requirement for written variation
instruction. However, whilst this is the contrac-
tual position, the requirements of governmental
financial control demand that the changes must
be formalised and this is done on a Certificate of
Adjustment of Contract Sum. Strictly speaking,
it is not necessary to prepare the certificate until
the-executed quantities exceed the Billed quan-

Chapter Seven



Page 89

Construction Supervision Manual 
For Contract Roadworks 

Cawangan Jalan, Ibu Pejabat JKR, K.L

tities, but from a practical point of view, it is
desirable to do so as soon as it is clear that the
Billed quantities will eventually be exceeded.
Whichever Conditions of Contract form is used,
approval under the Circular KPKR 6:88 regula-
tions is not required for simple changes in quan-
tity which do not otherwise constitute a varia-
tion.
Once the Certificate of Adjustment has been
duly authorised, signed, issued and endorsed by
the contractor, the New Contract Sum indicated
on the form can be regarded as formally adopt-
ed. It should be quoted in place of the original
Contract Sum on payment certificates and used
for the determination of progress data, etc.

7.12 Rate Fixing
For work executed as Variations and for which
no applicable unit rate exists in the original B of
Q, it is necessary for the Engineer to agree or fix
new rates (unless Daywork is instructed).
Except in the case of large contracts which have
their own Measurement Engineer or QS and
supporting staff, rate fixing work is likely to be
prepared for the Engineer by the QS Section of
the JKR regional office, or HQ. However, the
following notes are provided for the benefit of
site staff who may be involved in any rate fixing
activity.
Unless rates for nearly similar work exists in the
B of Q, which can be adapted for the new item,
it is usual to prepare a new rate valuation from
first principles, as a first step. The make up of
rates is based on the cost of: 

Plant,
Labour, 
Materials, and 
Overheads and Profit.

For plant, it is necessary to establish the hourly
output of individual machines and the normal
number of operational hours achieved per
annum. Annual owning and operating costs are
determined and the plant cost per unit quantity
arrived at. Plant manufacturer's handbooks, sales
organisations and standard reference works
should be consulted for the data involved.
For labour, contractor's payrolls can be consult-
ed for rates actually paid, which should be
checked against data released by government

labour offices. The payroll rates are subject to
additions to allow for EPF, SOCSO, insurances,
annual leave, sick leave, bonus, overtime and
severance benefits. The all-in hourly rate is then
applied to the estimated output to arrive at the
labour element of cost per unit quantity of the
item.
For materials which contribute significantly to
the makeup of the rate, the Resident Engineer
should obtain at least two quotations together
with the contractor's actual invoices, all of which
should preferably include delivery to site and
which must show the trade discounts obtained.
To these prices must be added allowances for
unloading, handling and reasonable wastage.
To the toal of the three main elements of cost
dealt with above must be added overhead and
profit. The contract itself may specifically quote
a percentage figure for this, or it may be indicat-
ed in figures required as oncosts to P.C. Sums.
Generally speaking, the figure should range
between 15-25% depending on the nature of the
project and the risks involved.
For further detailed guidance that may be
required on the subject of first-principle rate fix-
ing, site staff should consult the QS Section of
the JKR regional office or JKR HQ.
It is widely acknowledged that first-principle
methods tend to provide rates which are higher
than those resulting from competitive tender.
The calculated rate should therefore be checked
against any similar rates found in other JKR
contracts undertaken in the same area.

7.13 Variation of Price (Escalation)
Some roadwork contracts, particularly those of
protracted duration, contain Variation of Price
(V.O.P.) provisions to allow for increases or
decreases in the prices of materials etc., from
those ruling at the time the tender was prepared.
If such allowance is made, it is contained in spe-
cial Provisions annexed to the Conditions of
Contract in the case of Form 203A and 203
CEWI contracts, and in the case of FIDIC and
I.C.B. contracts in Part II of the "Conditions". It
is important that all staff responsible for assess-
ing V.O.P. payment should carefully study the
provisions for their particular contract and
ensure that only payments in accord with those
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provisions are processed.
The provisions usually concern the submission,
checking and recording of data, the limitation of
quantities by scheduled estimates in the contract
and the computation of the V.O.P. sum due to the
contractor.
V.O.P. practice adopted by the Department
for roadwork contracts uses the base rate
method as opposed to index systems, and mate-
rials to which V.O.P. provisions apply are nor-
mally limited to:

(i) mild steel and high tensile steel 
reinforcing bars, 

(ii) cement,
(iii) diesel and fuel oil, and 
(iv) bitumen

V.O.P. adjustments are not admissible on any
materials not specifically included in the con-
tract provisions.
Current rates for all materials quoted in (i)-(iv)
are published in the Statistic Department's
Special Release No. 1 (for Civil Engineering
Works). The V.O.P. adjustment to the contract
price is usually determined on a monthly basis
and generally computed as the product of the
quantity of material delivered to the site multi-
plied by the difference between the Special
Release rate for. the month in which the tender
closed and the Special Release rate for the
month of delivery.
V.O.P. adjustments are usually evaluated by the
Engineer and checked by the JKR regional
office or HQ QS Section, but the member of the
site supervision team responsible for measure-
ment work must obtain the required monthly
returns, invoices and delivery notes from the
contractor and verify them by site checking, or
other appropriate means.
V.O.P. payment adjustments are made in interim
certificates but overall checks should be applied
periodically, and ultimately for the Final
Account, against measured work items etc, with
suitable allowances for wastage and temporary
work - all, of course, subject to the limits estab-
lished in the V.O.P. regulations contained in the
Supplementary Provisions or Part II Conditions.
Staff responsible for measurement work should
bear in mind that prices can go either up or
down, so that it may be appropriate to certify

deductions for V.O.P. They should therefore
ensure that the contractor submits regular
returns for the operating hours and fuel con-
sumption of plant and for the procurement of
materials, even though he is making no claim for
V.O.P. payments.

7.14 Claims
Although the careful preparation of contract
documents and effective site supervision can do
much to reduce the number and value of con-
tractors' claims, it is unlikely that they will ever
be entirely eliminated. Much of the work
involved in the assessment and settlement of
claims is handled, not by site staff, but by spe-
cialist officers working in regional JKR offices
or JKR HQ.
However, there are a number of essential steps
which need to be taken by site staff when the
contractor notifies his intention to claim, or
when it becomes obvious that a claim situation
is developing. The more important of these are
listed below.

a) Keeping comprehensive records of claim
events and circumstances.

b) Recording relevant data e.g. dates, times,
weather and plant, labour, materials and 
overhead items involved.

c) Checking records presented by the con-
tractor and refuting any found to be 
erroneous or inaccurate.

d) Deciding on any steps that will mitigate 
the on-going effects of claim situations.

e) Reporting to superiors on the submission
of claims or situations arising.

f) Assisting with the preparation of 
evaluation reports. 

Guidance on all these points is given in a sepa-
rate Appendix to this manual - "Dealing with
Claims under Roadwork Contracts".
Additionally, the Appendix contains information
in con nection with grounds for claims, their
contractual basis, procedures to be adoped and
the principles of, and detailed approach to, the
evaluation of various  classifications of claims.
Settlement of the agreed values of claims is
effected by issuing a certificate of Adjustment of
Contract Sum (see Chapter 7.11e) for the
amount on Form 203V. The whole process of
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determination and payment is subject to the
approval requirements, etc., contained in
Circular KPKR 6:88 and these must be careful-
ly observed by all officers involved in the
process. Site staff should make no commitment
as to acceptance of a claim or its evaluation until
approval under the terms of Circular KPKR 6;88
has been given nor should they make any prior
provision for interim payment, or adjustment of
quantities, or sums, in connection with claims
presented by the contractor.

7.15 Final Account and Certification
Although progressive measurement throughout
the construction period, together with compre-
hensive and accurate interim valuation is
encouraged, it remains necessary to undertake a
thorough and separate final measurement exer-
cise for the whole completed works, under
which the total quantity for each item is re-
examined and re-computed. The exercise should
be based on actual site measurement or the As
Built Drawings. When taking measurements
from As Built Drawings, it should be remem-
bered that they may show dimensions construct-
ed in excess of those indicated on the original
Drawings, or subsequent instructions, and that
the excess quantity should not be paid for by the
Employer.
The procedure for preparation of the Final
Account varies, according to which Conditions
of Contract form is used, the most important dif-
ference being the fact that the form 203A
Conditions have no requirement for the holding
of retention as in the case of the 203 CEWI,
FIDIC and ICB versions.
Provisions covering the Final Certificate in the
Form 203A Conditions are contained in Clause
48 of the document. The clause requires the con-
tractor to submit his final statement together
with all supporting documentation not later than
3 months after the date of Practical Completion.
The Engineer is required to issue the Final
Certificate within three months of the date of
expiry of the Defects Liability Period, or of the
date-of the Certificate of Making Good Defects
whichever is the later. There is also a require-
ment for a declaration or certification confirm-
ing that all wages and statutory contributions

have been paid to, or for, the contractor's work-
men. The Final Certificate must not be issued
before the end of the Defects Maintenance
Period nor before the date of the Certificate of
Making Good Defects, but the penultimate or
prior payment certificate may be issued as
soon as possible after the submission of the
Contractor's final account. Any such certificate
shouldbe subject to adjustment for any outstand-
ing, defective (or potentially defective) work at
the time it is issued.
In the 203 CEWI and T.C.B. Conditions final
certification and payment arrangements are
dealt with in Clause 60 (10) and (11). They
allow for release o€ one half of the retention
money when the Certificate of Completion for
the whole of the works is issued and subject to
confirmation of payment of wages and statutory
contributions to workmen. The contractor may
apply for full release of retention at this stage in
exchange for the provision of a bank guarantee.
Within four months of the date of the Certificate
of Completion, the contractor is required to sub-
mit a complete and detailed Final Account and
the Engineer prepares a Final Certificate releas-
ing the outstanding half of the retention (or the
Retention Guarantee) when the Maintenance
Certificate is issued.
In the case of the FIDIC Conditions, final certi-
fication and payment arrangementsareet out
in Part II of the Conditions (Clause 60), cover-
ing retention release and the period for issuing
the Final Certificate after submission of the con-
tractor's Final Account. It should be noted that in
the FIDIC case, the release of the outstanding
retention at the end of the Maintenance Period is
not conditional upon the granting of the
Maintenance Certificate - see Clause 62(l).
For 203 CEWI, ICB and FIDIC contracts,
penultimate certificates should be prepared as
soon as possible after receipt of the contractor's
Final Account. The certificate should be based
on the Engineer's "estimated final sum" allowing
for all payments and deductions due but, (if nec-
essary) excluding all unsettled or disputed con-
tractor's claims.

7.16 Budgetary Control
Certificates of Variation of Works and
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Certificates of Adjustment of Contract Sum pro-
vide financial authorisation and control by
establishing the New Contract Sum. However,
because preparation (involving, as it often does,
rate evaluation) may be protracted, and because
non-variation increases in quantity may not be
dealt with until the original quantities are actual-
ly exceeded, they do not provide a very current
or accurate projection of ultimate cost, which
both the Department and the Treasury require.
Accordingly, the Resident Engineer for every
roadwork contract must prepare at the end of
each month, a Schedule of Predicted Final Cost.
The Schedule must show, in the sequence indi-
cated:

a) the New Contract Sum recorded in the 
P.P.J.H.K. Form attached to the last previ
ously issued Variation Order (See 
Chapter 7.11),

b) the estimated value of each Site 
Instruction Form or APP involving 
increased or decreased cost not already 
covered by a Variation order,

c) the value of any other anticipated 
increase or decrease in quantities,

d) the estimated net value of any other 
anticipated variation, and thus:

e) the Predicted Final Cost.
The Schedule of Predicted Final Cost is to be
presented in the Resident Engineer's Two
Monthly Progress Report for the appropriate
month (see Chapter 9.07).
The Schedule of Predicted Cost is concerned
only with construction cost but Standard
Detailed Abstract returns are made by the
Department which additionally cover items such
as land acquisition, consultancy service and util-
ities costs. The revisions to the standard Detailed
Abstracts which become necessary from time to
time may be dealt with off-site but the Resident
Engineer should consult the Engineer, Project
Co-ordinator, or other superior officer to deter-
mine whether or not he is required to undertake
the revision or.provide data for it.

7.17 Mandatory Duties
Measurement and Financial Control. duties as
described in this chapter which are mandatory
for the Resident Engineer, or which he must

ensure are undertaken by his staff, are as fol-
lows:

i) Familiarisation with the B of Q and its 
Preambles. 

ii) Routine monthly on-site and "from-the-
Drawings" measurement.

iii) Special "Extra Work Item" measurement.
iv) Preparation of standard 

measurement/computation forms.
v) Recording of measurement/computation 

on standard forms.
vi) The keeping of progressive measurement

files.
vii) The keeping of Progress/Measurement 

Drawings.
viii)Final Measurement computation.
ix) The recording and agreeing of Daywork 

data.
x) The checking of V.O.P. accounts.
xi) Preparation of Interim Certificates*.
xii) Preparation of Certificates of Variation of

Works/Adjustment of Contract Sum or 
separate Certificates of Adjustment of 
Contract Sum. xiii) Fixing of unit 
rates*.

xiv)Preparation of Schedule of Predicted 
Final Cost.

* -------------------------------------------------------
Unless taken over by the QS in the JKR region-
al or HQ office.

7.18 The Importance of Independent 
Control

As a conclusion to this chapter, it is necessary to
stress an important point of principle. It is cus-
tomary for the contractor to be strongly involved
in measurement matters. He collects and pres-
ents physical measurement data, produces
Daywork records, prepares accounts and valua-
tions and probably contributes to rate fixing
exercises. Most of these activities are the ulti-
mate responsibility of the Engineer and his staff,
or are at least intended to be undertaken jointly.
It is vital that the role of the supervision team in
measurement does not become one of simply
"rubber stamping" work done by the contractor
and that the Resident Engineer and his staff
exercise full and careful control and checking of
all the processes leading to payment..
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Chapter Seven

JABATAN KERJA RAYA, CAWANGAN JALAN SITE MEASUREMENT FORM

CONTRACT NO:         /           /   

………………………………………………………

ITEM NO DESCRIPTION

………………………….. DATE…………………….. ………………………………….DATE………………….

…………………………..DATE………………………. ………………………………….DATE………………….

NO:    /

DATE MEASUREMENT LOCATION 

SITE AGENT RESIDET ENGINEER

FO R CO NTRACTO R: FO R JABATAN KERJA RAYA

FIGURE 7A
* Unless taken over by the QS in the JKR region-
al or HQ office.
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JABATAN KERJA RAYA, CAWANGAN JALAN SITE MEASUREMENT FORM

CONTRACT NO:         /           /   

………………………………………………………
ITEM NO

4/3
4/6

CHAINAGE C.S.A AVERAGE C.S.A

(M) (M2) (M2) (M) CUT FILL CUT FILL

………………………….. DATE…………………….. ………………………………….DATE………………….

…………………………..DATE………………………. ………………………………….DATE………………….

Roadway Excavation/
EARTHWORKS:
DESCRIPTION

LENGTH OF 
CUT/FILL

Embankment

NO:  4  /

LOCATION DATE MEASUREMENT 

CUMULATIVE VOLUME 
(M3)

VOLUME                  
(M3)

SITE AGENT RESIDET ENGINEER

FO R CO NTRACTO R: FO R JABATAN KERJA RAYA

FIGURE  7B
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Chapter Seven

JABATAN KERJA RAYA, CAWANGAN JALAN SITE MEASUREMENT FORM

CONTRACT NO:         /           /   

………………………………………………………
ITEM NO

6/3

CHAINAGE WIDTH NOMINAL
THICKNESS

(M) (M) (MM) (M3)

………………………….. DATE…………………….. ………………………………….DATE………………….

…………………………..DATE……………………… ………………………………….DATE………………….

REMARKSCHECK 
MINIMUM 

THICKNESS

SITE AGENT RESIDET ENGINEER

FO R CO NTRACTO R: FO R JABATAN KERJA RAYA

NO:  4  /

LOCATION DATE MEASUREMENT 

Sub-base
PAVEMENT

DESCRIPTION

VOLUME

FIGURE   7C
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FIGURE 7F
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