THE M'non IN THE CONSTRUCTION INDUSTRY

between the List of Trades given in BS 685 and thc Work
given in The Standard Method of Measurement o '

Concrete

Hollow slab and precast
unit construction
Brickwork and block
partitions

Drainage, sewage and
sewage disposal
(no separate section)

Asphalt
Pavings

(see Section 9g)

Roofing

Timber and hardware

Structural steelwork

Standard Method of Measurement

Section Heading

Letter
B

C

D
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Preliminaries
Demolitions and works
on site

Excavation and
earthworks

Piling

Concrete work
(included in F)

Brickwork and
blockwork

(see Section X)

Underpinning
(see section L)

(included with Section
U)

Rubble walling

Masonry

Asphalt work

Rooling

Carpentry (including

carpenter’s metalwork)

Joinery (including

Ironmongery)

Structural steelwork

Metalwork

(see Section U)

(see Section R)

Plumbing and Engineer-
ing Installations. This
section is sub-divided
and given in the order
of:

Gutterwork

Section Heading
No.
18-23 continued

Electrical work

(Sections 10 and 16)

Glazing

Painting and decorating
(see Section 8)
(included in Section 13)

Provisional sums and
work by specialists
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UCTION INDUSTRY

Gection Heading

| Headind Letter

s r 'l put them as the first

o | "M’W | or alternatively the
Wﬂb’f last scction O

‘WM specification or bills

of quantities.

or

b, to keep caghh prime
cost or provisional
sum in the position
in the specification
or bills of quantities
that it would occupy
if it were a normal

itern;
¢.0. a prime cost sum
for Ironmongery

should be the last
item of Section P. A
provisional sum for
additional excavation
would appear with
Section D.

LETTING A BUILDING CONTRACT

There are three main ways of letting a building contract:

¢ On the basis of a bill of quantities
The bill of quantities is a document which sets out firstly the
: tights and obligations of the parties under the contract in
| general and in detail and secondly gives a list of the measured
quantities of labour and materials necessary to complete the
work. In tendering, the contractor puts a price against cach
individual right, obligation or measured item. The total value
of these items should therefore be the total value of the con-
tractor’s tender and will form a basis for all monetary adjust-
ments and variations during the contract and also for the final
account. The bill of quantities will be supplemented by
' v a form of agreement and a specification,

- . *@:' lzl::bethcmcthod of letting the contract, the obvious
s e specification would be that followed by the bill of
g mzfﬂ turn would, no doubt, be that of the SMM.

S b arder of the specification in accordance
e tandard Method of Measurement and bills of
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quantitics shou

ORDER, LAYOUT AND ANNOTATION

1d be taken to its logical conclusion. If the bills

_ _ i R d
of quantities are sub-divided i.nt'o separate p%m’ti?,:? I:ttow&“;c
be logical and advisable to divide the spccll) :1:3 'dgd s
same parts. Each part wouldh th;& 15[6 asr:Jd f--thl::-flgcm:ral -
appropriatc work sections of the < _ _ P S
within each work section should fol.lov:r thgt of ti h -
closely as 18 practicable. Clauses V{lll m'f:V{tably be repeat _
from section to section (e.g. both main building and sub-stat".lorz
will need the same clauses for “Treating bottoms of excavation
~nd ‘Reinforcement’) but repetition can be avmd;d by referring
in on¢ part to the particular clause in the previous part. I't 15
advisable, therefore, to put the most comprehensive specification
first The same principle of referring to items from one part to
an earlier part 1s quite usual in bills of quantltlcs anc! one would
also put the most comprehensive bill first so, 1n general,

specification order will follow bill order. fI'he Flisadvantagcs gf %
having to refer from one part of the specification to another 1s ;
far outweighed by the advantages of having two complementary g
documents in the same basic order. | i
Having decided that the main sections and work sections of f;
the specification will follow the standard method of measure- |
ment order then within each work section the clauses will be 3}
sub-divided 1nto: ﬁ
2. General Clauses
These are clauses which have no definite position in the other ‘
sub-divisions. I'rom the list of typical specification clauses in il
chapter 7 1t will be seen that these are usually the list of *qg
British Standard numbers, the testing of materials, protection o
of works, etc. s
I
b. Materials Clauses *;

These are clauses which specify the materials to be used in
Fhe work. They will in some cases repeat materials included
in the BS list from the previous sub-division but in this

section the materials must be specified in detail, 2. the

-y ,1 £ _

British Standard list will give: ‘BS 743: Mater

Damp-Proof Courses’. This British d mi

#

materials for use as a damp-proof cours
C
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THE SPECIFICATION IN THE AONSTRUCTION INDUSTRY

materials mnentioned
clause dealing with
waterial to be used.

this should specify the precise grd

- Worlkmanship Clauses | e PR
These clauses should specify the quality of workm: }j
expected in the work. They should be clear and concise an

shonld tell the contractor not how (o achieve a resg]t but the
These clauses are the most important

«ot the standard of work. In
Iso affect the cost.
| be higher than

result that is required.
in the specification as they will
setting the standard of work, these clauses a
If the work is overspecified the cost wil
expected as the contractor will price the stqndard of work
‘hat he believes the architect requires, that is, the standard

given in the workmanship clauses.

2. On the basis of a spectfication

It has been recommended by the Joint Contracts Tribunal that
in contracts where the total value of work is not expected to
exceed £8,000 there should be no quantities. The contractor
will calculate his price for the work on the basis of the informa-
tion shown on the drawings and described in the specification;
he is not required to price individual 1tems but will state onc
lump sum for completing the entire contract.

If this is to be the method of letting the contract then it 1s
immaterial in which order the specification 1s written, provided
it 18 logical and easily understood. Most quantity surveyors
would follow that of the SMM as this is the system with which
they aré most familiar but the British Standard order would
serve just as well.

It may sometimes happen that the type of work does not lend
itself to writing the specification in either order. The order then
would be one which is logical and easily understood, say the
construction order for a small building or room order for works
of .a.]tcrz?tions and I:cpair. The best example of specification
writing in construction order is one of alterations and repair,

and any attempt to write this type of specification in anything
other than comstruction order would lead to confusion, as the
sstimator will price this work om the basis of individual tasks
and the conteact will be carried out in a series of isolated jobs.
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de of

obviously of such a character that it is difficult to defin

ORDER, LAYOUT AND ANNOTATION

As the specification is the document upon which the contract
is based, it has a greater part to play in this type of contract, and
must thercfore contain details of the enftire conw
liability of the contractor under the contract. The sections of
this specification will therefore be:

a. Preliminaries
These are clauses which set down the rights and obligations
of the contractor under the contract or give items of general
information on the contract. This section is general to the
whole of the contract.

b. The remainder
The remainder of the document is divided into work sections
in accordance with the SMM exactly as has been previously
described for a ‘with quantities’ contract with the addition of
Description of Work clauses. These additional clauses are
similar to those given in the Workmanship section (whach
describe the work in general) but they differ in that they
describe the work in detail.

c. Appendices

This section 1s general to the whole contract and gives or

requires supplementary information on the contract, e.g.:

(1) Giving details of positions where electric current can be
obtained with 1its appropriate phasing and voltage.

(11) Asking for a bond, in a particular form and value, for
specific performance.

3. On the basis of a prime cost agreement

The prime cost will be defined in the agreement and will
generally include the cost of all labour, materials and hire of
plant. A fixed fee will be added either in the form of a definite
sum or an agreed percentage of the prime cost. The acreement
may be supplemented by drawings and a specification; neither
of these is absolutely necessary but one or the other is - able.

_______
e e N————
-l

If this is the method of letting the contract. the work is

b
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nature and extent and therefore the division ¢ e | ‘

. .

into cither of the other forms is not suitable. The work pr

N I : -




B T ep— s ik
-q- R N L T .-":rl'

[GATION IN THIE CONSTRUCGTION INDUSTRY

wvidual items of repair, maintenance or renovation
' .v. form one contract. The order In
ritten is of no importance, provided

| it would generally follow the

t is logl .
::riinCiplgcs laid down for the contract where quantities do not

form part,

OLAUSE LAYOUT AND ANNOTATION

fach of the previous types of specification is divided 1nto
sections, each section divided into work sections and caF:h w?rk
section sub-divided into clauses. Each clause of the specification
should he set out and annotated so that:

(. the subject matter of each individual clause is clear and

obvious at a glance; . ' |
a_the clause may be referred to quickly and accurately with no

ambiguity,

Within these two rules the layout and annotation of the clauses
is a matter of fashion and personal preference.

Setting out the clauses
The two most common methods of setting out specification
clauses are both illustrated and described as follows:

Descriptive heading to The clause is written out in full without

¢lause written in the abbreviations. It should be noted that the

margin descriptive heading is not part of the
specification clause and therefore if the
heading is ‘Reinforcement’ the clause
should not start ‘T'o be mild steel bars . . .
but ‘Reinforcement is to be muld steel
barmd .. .

i headings to the clauses written above the body of the clause

~ The clause is written out in full as before and is inset to form a margin

but in this case the margin is not so large as would be used in the

.I ' S previows example. The remarks regarding the headings apply here also.

The first example is the more usual at the prCSt?nt time and in
addition it follows the layout used by the RIBA in the SM
torm of contract, To use the same layout as the RIBA will give
uniformity to the documents of the contract. '

The second method is still being used but has generally been
superseded by the first; its main advantage is that having the
descriptive heading set over the clause and the clause 1nsct
oives a longer line and consequently more information 1s
contained on each page, the document contains less pages. This
will show a saving in lithography and printing charges.

Numbering the Spectfication

The basic methods of numbering clauses are as follows:

i The construction industry method

This method is in general use in the building and construction
industry. With this system each page is numbered consecutively
and each clause on that page is lettered in order with the first ==
clause on each page lettered A. (Fig. 3.) o

2

To refer to a clause it is necessary to quote the page number e

and the clause reference letter thus: Page 26, Clause D, or ==
Clause 26/D. 2 3

3'31 B,
e -

2. The engineering industry method
This is a method which originated in the mechanical engineer-
ing industries and with the increasing use of engineering
installations in buildings, this method 1s becoming more com-
mon in the construction industry. With this system each work
section 1s numbered consecutively (the appropriate number
used in BS 685 or letter of the Standard Method could be used)
and within each section the clauses are numbered consecutively
and continuously through the pages from first to last. (Fig. 4).
To refer to a clause it is necessary to quote the clause reference
which will indicate the section and the clause, thus Clause 1:13.
Pages are, of course, numbered in the normal way but are not
used in referencing. . RLUGE

r
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3. Consecutive numbering L RRTEIRR R A
With this system clauses are numbered consecutively from -
beginning of the specification to the end. To refer to
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St SRGIRIGATION TN THE CONSTRUCTION INDUSTRY ORDER, LAYOUT AND ANNO!
“ O it is mecessary to quote only the clause referencing the clauses and, provided the imtial : Tal
under this SystC has allowed for this, will do a far more efficient job

' m.a;c the advantages and disadvantages of each of these merc human being.
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aumbering systems > . . g

ln Chapter 2 the preparation of the specification was
discussed and it was shown how it is built up from the brief
specification notes to the full draft specification. It is inevitable
that in one part of the document reference will be made to a
previous part. If this is done under the first system, the page and
clause references will be quoted and as three pages of draft wall
equal approximately two printed pages, it is conceivable that
what is item 28A on the draft will be item 18D in the final
document. It is necessary, therefore, to leave the insertion of all
clause references until the proof copy of the documents 1s ready.
On receipt of the proof, a search must be made through 1t to
&Il in the references, sometimes with disastrous results as 1t
cannot be remembered to which of several previous clauses the
reference was made. These disasters can be avoided by proper
office routine and organisation (z.e. references are made {rom
draft to draft and inserted in pencil with instructions to the
lithographer not to type in pencil figures). The routine checking
of references, if intelligently done, can be a final check on the
specification and 1ts coherence.

If the second system of annotation is used, the matter of
incorrect referencing appears to be avoided, as the reference
number of the clause will not alter in the production of the
proof copy, but as the general method of specification produc-
son means that clauses are inserted, altered, cut out and moved
to different positions during its drafting, the problem of
incorrect referencing remains. The method of avoiding this 1s
the same — that is systematic working, frequent checks, routine
and organisation.

Consecutive numbering is not a practical proposition 1n
handwritten specifications of purpose-made buildings, but
when more standardisation of building components, with
standard qualities of workmanship, is achieved, it will be
pessible to use standard specification clauses. The writing of a
specification wall then instruction of a machine

1fication.
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CHAPTER 4
THE SPECIFICATION AND THE CONTRACI

The law appertaining to construction contracts is outside the
scope of this beok but, to understand the part played by the
specification in the contract, it 1s first necessary to understand
what a contract is, what are the parts of the contract and what

lS dle I.'L].Il]:lonhhlp OI LI1OSC l."LLJ..L

WHAT IS A CONTRACT ?
A comtract Is an agreement between two parties to do, or

forbear from doing, certain specified acts. To put this into the
context of the constmc tion industry, a contract 1s an agreement
between a building contractor and another person to execute
and to pay for the execution of certain specified construction
works.

The contract may be made verbally or in wriang, and pro-
vided it satisfies the following essential points, 1t will constitute
a valid contract.

r. There must be on either side the mtention to create a
comtract. i that a good and proper offer must have been
made and the offer must have been accepted.

» There must be valuable consideration, z.e. each party
must benefit in some way from the agreement.

2 The subject matter must not be illegal, immoral or

agamst the public mterest.

A verbal contract can be made for construction work. It is only
secemary for one party to say ‘I offer to complete the work [or
£29' and for the other to reply ‘I accept’ or ‘Done’, or other

much words implying acceptance, and a contract is made. The
difficulty them arises — what has been agreed, what 1s the extent

THE SPECIFICATION AND THE COS IR

of the work, has one party misunderstood the other? The
contract for construction work should be cgn_ﬁn_cd tn

works of rel,.:nr or maintenance Wwiere documentation 1§ } .
unnecessary because the extent of the work 1S obwcus and & e

quality of materials and workmanship will
existing and cannot come into dispute.

Written Conlracts
Written contracts are essenfial m the construction mdr
because of the complexity of the subject matter and M

agrecement should define:
1 The terms and conditions under which the agreement

made.
- . - - _ __ o
> The extent of the contract, i.c. drawings showing the work

or a specification defining the work, or both.
5. The consideration or a statement defimng S8= SERES of
calculating the consideration, z.e. statement of . ~ sum

mn a letter, or a bill of quantities.

Corresp nce

A number of small contracts are I:,.m_.ed by an exchange of
letters between the parties and, PLOVI ed the ﬂ'eneral prmmples
of the law have been satisfied, there is a2 valid contract Detween™
the parties which the law will enforce. The letters wall oftens
define the extent of the work and state an agreed pncc but thq
arc gencrally rather vague an the t:rms and cond:ions U
which the agreement 1s made ’J.ld will not define the stand

of materials :md vorkmanship to e uS"‘d mn the worl.

If a dispute should arise under such a contract, the Ietiers
exchanged will be used to determine what the parw Mn
mind when they werc written and from them a judemnent Wl
be made on the basis of previously settled cases a.md Ullﬂ
reasonable man would expect, bearing in mind all tm cIrew

stances obtaining at the time.

Standard Forms of Cantrn.ct

It has long been realised that constructior
have special and cmmnually recur e '
come these the - al institut) "
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' r..-n“ f:h‘!!:’ -
y condition of construction work. It 1s upon onc of these
T R E. ¥ . ; . 3
ean dard fOrms ol contract that the majority ol major construc-
Ju i A LE R " ~ g :

: _ Ry 2 ! . 1of
fon WwOTrA &> &b | ¥ |
Fhe most common standard forms ol construction contract

Private Edition (with quantities).

RIBA Form,®
Fdition (with quantities).

rorm.* Local Authorities

DT )
2. RIBA I
>TRA Form.* Private Edition (without quantities).

L. J_\_J,_:).. L 4 UL
> »IRA Form,* Local Authorities Edition

(without

\

-~ 7 ¥ P es
th.»l- - '—'-~k'*"::' ?

RIBA Fixed Fee Form* of Prime Cost Contract.

& Institution of Civil Engineers General Conditions of
. -
Contract.

C
oral Conditions of Government Contract for Building
Civil Engineering Works (CCC/Wks 1).

and G
ley of Architects and Surveyors, Short Form of Building

8 Faculty
Contract, Private Edition.
2 Faculty of Architects and Surveyors, Short I'orm of Building
" Contract, Local Authorities Edition.
Each of these forms is used for a different type and class of
work and therefore each has its own pecularities. Une of the
Z:fferences concerns the documents necessary to the formation

2

All construction work requires that certain documents, t.¢.
1t the ideas and instructions

v be communicated to the contractor. This

]

]. in the first nstance, include drawings,
and later expand to include

3o etc. be issued, in order th

——— -—I-——-;ql Tt e e
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documentation wil

e sl e e el —

vecification and bills of quanuties

correspondence, the form of tender, architect’s or engineer s
instructions, day work sheets, €tc., as well. All these documents

and administration of the

e pecessary to the smooth running
formation of the

=
. . I
- i N S e e - 'J'

—omtract but not all are necessary for the

e e Ba e sl S ' et Ll
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LAJEALL A Lo
Fach standard form of contract divides the documents into
ents and the others. The

two categories, the contract docum

IBA Form of Contract, these
the Jomnt Contracts Tribunal,

organisations, -ncluding the RIBA, are

THE SPECIFICATION AND THE CONTRAGE
contract documents are the premier documents, the bedrock of
the contract, and the others, whilst very necessary, are only the
eans of administration. The specification is a document that
he smooth and efficient working of a
Sut it is not always to be found amongst
he following examination

s very necessary to t
construction contract, |
those listed as contract documents, as &
of cach form of contract will show.

RIBA FORMS: PRIVATE EDITION AND LOCAL AUTHORITIES EDITION

(WITH QUANTITIES)
The differences between the privatec edition and the local

~uthorities edition of this contract do not affect the position of
the specification ‘1 the contract. All references to and quotations
from the contract made in the text will relate to the private
edition.
These forms of confract contain two sections, firstly the
articles of agreement and secondly the conditions of contract.
The articles of agreement give the parties to the contract and
name the architect and continue ‘And
whereas the contractor has supphed the employer with a fully
priced copy of the said bills of quantities (which copy 1s herein-
~fter referred to as “the Gontract Bills’’) and whereas the said
Drawings numbered . . . t0 . . . inclusive (hereinafter referred
‘o as “the Contract Drawings”) and the Contract Bills have

iened by or on behalf of the parties hereto . . ~
s a contract docu-

the proposed works,

been s
This does not mention the specification a
ment but says that the contract documents shall be the bills of

quantities, the drawings (whose numbers are quoted) and the
executed agreement and conditions. This does not mean that
the specification 1s not _ eeded or has no authority in the contract
but merely that it is not amongst the premier documents. The
specification has 1ts place in the contract as 4 document
necessary for the execution of the works and has the same
authority as the other documents mentioned in clause 2,
‘ Architect’s Instructions’ Or clause 11, “Variations .
This view of the contract is further emphasised 1n clause 3,
‘Contract Documents’, which says: ‘“The Contract Drawing
and the Contract Bills <hall remain in the custody of
Architect or of the Quantity d also 1m

Surveyor . . . and also
diately after the execution of this Contract the Arcmt



THE SPECIFICATION IN THE CONSTRUCTION INDUSTRY -
If there is a discrepancy between the variot

out charge to the Contractor shall furnish him (. . .) with: (a) d ural
ced to be settled and a natural
one copy certified on behalf of the Employer of the Articles of dOCleCEltS tl["lc mattifyot?(‘;lgenartlclcs g i 8
Agreement and of these Conditions; (b) two copies of the Con- order of prelerence 1 Iastly. Dills il quantlmd L
tract Drawings; (c) . . . and one copy of the Contract Bills. ditions of contract, drawings ¢ 'zln ast g,t rygis o M
No mention is made of the specification as a contract ' reasons for preferring this c;rt}clr lsont':“lct thalcudra y ' AR
document, but the necessity for a SpCClﬁCEl[IO]‘] is recognised for ditions state the matter o c $ y thmngs o
- produced to enlarge further upon the works and the bills of

the condltlons continue: ‘So soon as is possible after the Sl s
execution of this Contract the Architect without charge to the quantities are produced from the drawings.

Contractor shall furnish him (. . .) with two copies of the o' _n
specification, descriptive sched(ules )or other like document RIBA FORM: PRIVATE EDITION AND LOCAL AUTHORITIES E?D

necessary for use in carrying out the works.’ _ (WITHOUT QUANTITIES) |
In his book on this form of contract, Sir Derek Walker-Smith
says of this sub-clause: ‘The Architect 1s required as soon as
possible after the execution of the contract to supply the
Contractor with two copies of a specification or other like
document, and the doubt as to whether he was obliged to do so et
which existed in the 1939 Form is removed. The Architect is ElI‘thlCS of no‘reement and secondly the condltlons of contract, |
The articles of agreement give the parties to the contract ar A |

no longer required to write a formal specification, but he must
supply the Contractor with some documents of the kind the proposed works and continue to say that the cmploycr . s

described, e.g. annotated bills of quantities such as are necessary
for use in carrying out the works. Nothing in such documents
alone can bind the Contractor to carry out work or supply
materials beyond the obligations contained in the contract

documents.’

E H-c-a-r“'. - el il oy e

N g

‘has caused Drawings and a Specification marked A’ showing -1&
and describing the work ll be dome >N RS deﬁm %

i

i

r"r.)..
y

3 .

oy

d =

=y

involves the specification as a contract document but w-a-

that this shall be a clearly identifiable copy of the f;l !
marked “A’. Many disagreements and threatened litiga on
This opinion of Sir Derek’s i1s questionable on the grounds could have been, and can be, avoided by making sure that Jgf:;’_'__—"_‘-j’i.

that annotated bills of quantities do not provide the contractor one copy of the specification is marked ‘A’ and put away with

with a properly drafted specification. The specification will the conditions of contract.
amplify the drawings and will enlarge upon the items in the The articles of agreement continue: ‘And whereas the said

bills of quantities. To write a description in the bills of quantities
to contain a full and complete specification clause would make
a long and unwieldy document which would be ineflicient
either as a specification or as a bill of quantities.

Clause 3 says ‘Provided that nothing contained in the said
spccxﬁcatlon descriptive schedules or other documents shall
impose any obligation beyond those imposed by the Contract
Documents, namely by the Contract Drawings, the Contract
Bills, the Articles of Agreement and these Conditions.” This
emphasises that the specification is a document necessary to the
contract but it does not take precedence over other contract

Drawings numbered . . . to . . . inclusive (hereinafter referred
to as “the Contract Drawings’’) and the Specification (herein

after referred to as “‘the Spemﬁcatmn”) have been signed by or
on behalf of the parties hereto ...” This makes partlc: Yar® o
reference to the specification not as a contract specification b
as the specification which has to be signed by the partlcs‘

In this form of contract Clause 3, ‘Contract Documents

“The Contract Drawings, the Spec:lﬁcatlon a.nd the mu »\_"‘ L=
Rates hereinafter referred to shall remain in the custody of t
Architect . . .’ and later, Immcchatcly the execut
this Contract the Archltect without char e toid

shall furnish him (. . .) with (i) one copy certif
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THE SPECIFICATION N THE CONSTRUCTION INDUSTRY
of the Articles of Agreement and of these Con-
(n) two copies of the Contract Drawings; and (1) two
Spcmﬁcnnon. This clause particularly includes

sion’ as part of the contract documents.

If a wcy occurred between the various contract
prcfemble order would be articles of agreement

of contract, drawings and lastly, specification.

fbr prefcmng this order are that the articles and
matter of the contract, the drawings are

ﬁn'ther upon the work and the specification

2sma FIXED FEE FORM OF PRIME COST CONTRACT
The Jomnt Contracts Tribunal has written introductory notes
explamning the scope of the contract and a section from this 1s

mpmthxctdhere

Apart from the forms prepared during the war for the

Md purpose of the reconstruction of war-damaged property
here has been no standard form of contract in the mdustry

pproprate for use where the Works constitute extensive repalr
or removation to, or even the reconstruction of, cnstmg
buildines in circumstances where 1t 1s not possible to know 1n
+dvance the full extent of the work likely to be involved so that
hills of quantities or a full specification may be prepared. The
Jaint Contracts Tribunal has now met this need by the publica-

son of 2 Fixed Fee Form of Prime Cost Contract.
In producing the Form the Tribunal has taken care to pre-

serve wherever possible the provisions of the Standard Forms of
Buildine Contract, and no changes have been made in the

ncinles underlying the clauses of these Forms. Nevertheless,
my of these clauses are inappropriate for use where the
comtract is let on a prime cost basis, and In such cases the

appropriate modifications have been made.’
Uﬂ dn: other RBA forms, this contract is 1 one part

recital on the first page mentions in

three separate pha:s “‘Drawings and a Specification’ and each
time 2 reference is made to a footnote which says that when there

are no drawings the words ‘anmgs and ...” must be deleted.
mﬁﬂi& that it is considered that a specification 1s
hﬁk“m drawings are of secondary

,* J-i '.-E_

.I o
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importance. This is further supported on page 2 d M
which defines the term ‘the Specification’ as used in M
ment as being ‘Drawings (if any) and the Speciication ret

to in the recitals to this agreement’. The term '&c ';I

defined as meaning ‘the items of work described 1n *

fication. . . . A footnote applying to this clause nys

Architect cannot alter the nature or scope of the wi

further refers to Clause 3, which exprmﬂy ;

architect from issuing an instruction
alteration in the nature of the Works.’

The specification therefore becomes, in this form g

the most important document after the agreement as i
the nature and extent of the work as Wcﬂ as the stam

work, and it should be compiled and written wx& e e

GENERAL CONDITIONS OF CONTRACT, ISSUED BY¥Y THE 1

OF CIVIL ENGINEERS
These conditions are issued in three forms, each of w

the same pattern and varies only slightly from the othe

forms are:

" General Conditions of Contract
This form is for use by United Kingdom contractors ic
works within the United ngdom. All refere _f s to, al

h- P s okt

quotations from, the contract made in the tm elate to this
edition. | e

~ Conditions of Contract for Overseas Wﬂ W
This form is for use by United Kingdom contractors work
overseas. e

L&
’qr': el onel
-' i -|_- L ' -
1 ‘ ' .'.-’ ‘

3. Conditions of Contract (Internatlonaf) ﬁ
mainly of Civil Engmeermg Construction
This form is for use in international te ---u._ LA
The form of contract is in three parts, firstly the gen

of tender.
The form of agreement, alter stating
tract and thc prop:mcd orks, says: “The

# g b .
- ¢y b Jhlr I . ﬁ. " . ; 7] -
B - i > ", | = -, h‘___ “ e .
g | .:II ) . i J‘i
L _— A : L ._“I'
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' 2. id Tender; he Drawings;
Agreement, 2iZ.: (a) the said Tender; (b) t | gs;
ﬁrthcgr(}cncral Conditions of Contract; (d) the Specification;

(¢) the Bills of Quantities; (f) the Schedule of Rates and Prices

(if any). _ . o
This rather extensive list of contract docaments particularly

includes the specification. The list is repeated 1n Clause 1

(Dcﬁnitions) which says that ‘Contract’ means the gcr}gral

conditions, specification, drawings, priced bills of quantitics,

schedule of rates and prices (if any), tender and contract
agreement. | |
Later, when the contract defines drawings it, says that
‘Drawings’ means the drawings referred to in the specification.
The term ‘Specification’ ‘s not defined in the contract.
Clause 6 lays down the principle of all contract documents
being mutually explanatory but gives no indicatflon as to what

‘s considered a reasonable order of precedence 1in the event of

dispute. The clause says “The several documents forming the

Contract are to be taken as mutually explanatory of one another

and in the case of ambiguities or discrepancics the same shall

be explained and adjusted by the Engineer who shall thereupon
issue to the Contractor instructions directing in what manner
the work is to be carried out’.

The engineer is here given power to cxplain ambiguities
and discrepancies and to give his instructions as to what he
wants. This is good practical sense, as only the engineer can
know what is required on the job, but it does not help 1f the
contractor has suffered financial loss by reason of the mistake.
Who is to pay for the mistake, if a mistake has in fact occurred?
The answer, as always, is to refer to the contract documents and

make a decision on this basis.

The specification has a greater part to play in civil engineer-
ing work and the bill of quantitics (or schedule of rates) 1s of
minor importance; therefore the order of preference 1s likely to
be, form of agreement, conditions of contract, drawings,
specification, bills of quantities, form of tender.

GENERAL CONDITIONS OF GOVERNMENT CONTRACTS FOR BUILDING
AND CIVIL ENGINEERING WORKS: (CCC/WKS 1)

As its title suggests, this form of contract is mainly used by
Government departments although it ig available, through

" el e v 1 ' '::.:.'“‘;"
HMSO, for use by others. (The initials CCC stand for “C e

tracts Co-ordination Committee’.)

The contract is in the form of general conditions only and 1s s

not accompanied by a form of agreement to be executed.
Nevertheless a formal agreement needs to be executed, or IS

of intent need to be exchanged, and these would have to include

the conditions of contract.
In defining the contract, Clause 1 of the conditions says tha

(o thercin including the conditions, the specification, the Dilis
of quantitics and the drawings, and all these documents taken
together shall be deemed to form one contract and shall be
complementary to one another.

This clause makes a definite mention of the specification as a
contract document and the reason for this becomes evident as
the clause continues. ‘When there are no Bills of Quantities all
reference to Bills of Quantities in the Contract shall be treated
2s cancelled except, where the context so admits, any Schedule
of Rates supplied by the contractor under Conditions 5A
hereof shall be substituted therefor.’

‘the Contract’ means the documents forming the tender

i e

the acceptance thereof, together with the documents reierred

.
R
|q.

g v
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From this it can be seen that these conditions may be used =
whether there is a bill of quantities, a schedule of rates or merely

) .

a lump sum quotation. In some respects this is similar to

forms) in that a schedule of rates may be substituted for a .l.
of quantities.  ° s

.
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Clause 2 defines ‘the Works’ as ‘the Works described in th '~}j"'i'

Specification and/or Bills of Quantities and/or shown on

drawings’, thereby giving the specification the power to define

the extent of the works.

Clausc 4, in settling the matter of ambiguity or discre sancy
within the documents, says ‘In case of discrepancy between tk ese

conditions and the Specification and/or the Bills of Quantities

and/or the Drawings, the provision of these Conditions shall
PR e

Pr evail’. This clause therefore deﬁnitcly €S 'é'f*i':‘f:i*:f\f"i'}?f::‘if" ke
conditions as the premier document but the discrepanc

. 4 J 2% S

rarcly between the conditions and the other documents, bu

b *gl'. ~

usually between any two of the other do:
If a dispute should arise, the soluti

b - aut ) W ‘_
ocumendts.

Y
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RIBA contracts, (except that they issue two distinct co Ztract

Nt b 1"‘.. .. N
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and, ifit is mainly of a building nature and quantities have been
used to treat the order of preccdcr.lc.c of the contract documqnts
as if it were an RIBA ‘with quantities’ contract and use similar
reasoning for building work when there are no bills of quanti-
sies. If the work i1s mainly of a civil enginqcring nature, use the
order of precedence as if it were an Institution of Civil Engineers

FACULTY OF ARCHITECTS AND SURVEYORS SHORT FORM OF | T H E U S E 0 F A S PECI F"C !' e * o .’ i

CONTRACT: PRIVATE EDITION AND LOCAL AUTHORITIES EDITION ' _ ; TR R
These two abbreviated forms of contract are both very useful | Thc. prcv.lous cha-pters have dealt with the ... '_ .
additions to the contractual armoury of the architect and ‘ specification, but 1t must be‘rcmcmbcrcd that it is writt. ntobe
surveyor. They are both for use without bills of quantities and ; read. As .wel.l as 1ts function among the n
appear to be based on their RIBA counterparts. The comments | contract, 1t will bc.used b'y tht;: contractor and his sub-cor trac _J
relating to the RIBA forms will therefore apply to these. _ tors when calculat}ng th?lr prices and as a guide lity

The usefulness of these contracts lies in the fact that whilst | of the workmanship during the construction. NS
they are no less binding than the equivalent RIBA form, they | The uses w makes of the specification

appear in a shorter version and can be used for work which is of i given under three headings: oreparing the estimate for Sub-

L N ——

short duration and is probably being carried out by a jobbing ‘. mission as a tender; ordering materials for use in
builder. T'he smaller contractor may not be prepared to put his | organisation and execution of the works. T TR
signature to the formal-looking 19-page RIBA document, T AR ' . ik ik
whereas he would willingly sign the single page of this form. | PREPARING THE ESTIMATE
At a very carly stage in the design, the architect writes
selected contractors to ask them if they are willing to sub:
The specification is an important document in the building tender at some future date, and he usually gives them an outline
contract whether it is classified as a contract document or not, | of the type of construction and an approximate cost of the wo
as it is the one which sets the standard of the work as no other | but the first time the contractor sees any details
can. On this basis it may be argued that the specification 1s | when he receives a letter and the documents formall: asking
of such importance that it must always be a contract document, him to submit a price for completing the work. The tender
This is a reasonable view but it is felt that the draftsman of the - documents are generally a bill of quantities, a specification. ar ;

————

\ {rom the drawings, and it is from these that t he

e —
e —

RIBA forms have used the principle of keeping the number of a_selectiol

e — =

contract documents to the minimum. The more contract - contractor must produce his tender. AR, g
documents there are the greater is the chance of discrepancies - When the request is received, it is passec PR
between them. - directors to decide if they want to submit a
represented by the managing director, must decide

(1) whether this 1s a contract within the scope and ¢
and drawings will show the size. scope

project and on this evidence if be d
1s too big or costly for the finar ial re




=t PHE CONSTRUCTION INDUSTRY

TaE ~ mux ratio of 1:14:3, but if
Bes: | ATIoN oy The © hwv using a ratio
' —_— x AN
&. Derrs . depaffhm '@&ﬂ e IADUQ"Ph-

THE SPECIFICATION IN THE CONSTRUCTION INDUSTRY

is outside the experience of its staff, or is below the quality with

which they wish to be associated. If any of these considerations

apply, the documents must be returned and the offer declined.

( 2) whcthcr the tlmmg of the contract suits the programme
of other contracts w1thm the or_gamsatmn The bills of quantities
generally contain a clause giving the proposed programme for

.---—————-—‘-—.'- —— e —

che work and a decision must be reached on the basis of this. If
no dates are given, then an analysis of the work from the bills

of quantmcs specification and drawings must be made to
ascertain how long the work will take. If these times are

examined in conjunction with the programme of work 1n hand,

it will show when the contract can be handled.
(3) whether there is a reasonable chance of obtaining the

contract by submitting a co_rvffp“étfti_ve tender and, once having
got it, T:rg*éf]ﬁg_é*ﬁi'oﬁt from it. This is the most difficult
ch;“iBH'Eo be made, but it must be faced and dealt with as a
managerial problem. Advice can, and should, be sought by the
managing director from the technical stafl, but the responsi-
bility is his alone. Some of the background work which will help
in reaching a conclusion will have been done 1n the investiga-
tions into the matters of scope and timing, but the whole
contract must be re-examined with the questions of obtaining

e o et R T —— g —
e -

the job and the profit particularly in mind. The directors must
be sure that they can successfully complete the work to the
satisfaction of the architect and the employer, in a manner that
will enhance the reputation of the company and last, but not
least, show a proper return on the capital outlay.
When the managing director has satisfied himself on all
these matters, the documents can be sent_ to the estimator for

_.___.__L —

ham t’b""prepare his estimate of cost.

Before the estimator can start pricing the bills of quantities,

— o ——

he must become familiar with the design and the standard of

I e e e e = e i

worramﬁ requires. The type and detail of design is shown
on the drawings and the standard of work is described in the

spccrﬁcatron, and the estimator must study, compare and
absorb all the detail until he understands what the architect 1s
trying to achieve in the design and the exact standards he
tequires in the construction.

Ouotations can now be obtained from sundry sub-contractors
:md suppliers and the mfonnatwn upon which they will base

SEEN—— e — L N

Y PI ] ‘i
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A. Test Concrete cubes for works tests are to h
cubes [requency shown in the table, or M
the architect. Not less than mm

at any one time md the cuba are to ber

ﬂ‘ﬂ‘AJ
R

their prices will be extracted from the tendm
estimator therefore has to edit the specificat on
necessary quantities from the bills of quantities an
in a form sa.tisfactory for use by sub-contractors R
The basic prices of the more usual matemnal as !
cement, aggMcoﬁmon bncks. are hqn
pricing of the bills of quantities for these _YL !
immediately, but it will be necessary to wmt M- otatiol
for the more unusual materials are returned before |
items which include these. It is pomble,
and research into the methods of u;smg thm rials so
the estimator is familiar with the processes necess e Sl
the standards required, and to dis¢ .
department how the work is to be ca.rned out.
As the quotations are received, they are ch
they are for the material and standard of w
the specification requires and, 1f they are w% N
tion can be incorporated into the prices in the bills of qus *-M__r e

A material or process may occasionally appeas in

_‘--.ﬂ-_-._._--')-
-« h

-

quantltlcs and not be mentlonc 1n thc S v-.= VLR, A5

should happcn the matter must be rcfcrred to he “ ect.

~‘.; * ...-. L!.‘:"'\. - .

‘_L f - L N

e

f01 he 1s the sole '1rb1ter of q_uahty ‘and

e — e ———

a contract where bllls of qU’IntlthS form part the ; -;
precedence over the specification. If], therefore, the w
adequately and completely described in the bills of qu %
there may be no need of a specification but, as dis¢
Chapter 4, this will rarely happen. S
The specification is essential to the estimator’s work m 1;
the standard of the _]Ob he is to price; without a specification,
the standard will be in doubt and the price a matter
work 1nstead of intelligent analysis. e

ORDERING THE MATERIALS

Most of the larger contracting organlsatmns haw
department which has the task of ordcrl 1o the m
work at competitive prices, and of ensurine tha
with the specification anE are wx hin ¢ = o tern
prevmusly obtamcd b‘y he estimator, T}
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r. To assist him in this,
all the materials required by both
ary construction on a schedule
and the dates on which
hasing officer must then
taken for delivery and
the quotation and ensure

THE SPECIHCATION IN TH

the site at the right time and in good orde
the planning department lists

the permanent and tempor
showing the approximate quantities
they are required on site. The purc
make due allowance for the time
fabrication, if necessary, as stated on
that the negessary orders are sent out and contracts placed in
goodt tume. Each order will be ~hecked against the bills of
quantities and spcciﬁcﬁtion so that it is for the correct quantity,
the correct guality of material, and 1’ necessary, the correct
grad;g_:_ﬁof workmanship. This must be done for all sub-
contractors and suppliers, both the nominated and the direct,
because even though the supplier 1s sominated by the architect
it does not relieve the contractor of his responsibility to pro-
vide materials and workmanship in accordance with the

s and specification. The purchasing

PR A —— i

drawings, bills of quantitie J
officer must also arrangec with an independent testing lab-
for  be ibed

carried out 1n the manner prescri

oratory for the tests to be
t remind the site foreman when

by the specification and mus
taken. He must make arrangements with the site

these are to be taken.
les of materials required by the

or a suppher for any sam
architect to be taken ~nd submitted for approval.

The purchasing department IS responsible for ordering,
purchasing and supplying the correct quality of material to the
‘ me and in sufficient quantities to keep the
the quantities required can

work progressing. The timing and
he quality can only

be obtained from the bills of quantities but t
be found in the specification.

ORGANISING AND EXECUTING THE WORKS
The estimating, planning and purchasing
concerned with the materials and workmans
but the construction department handles the actual material

and translates the architect’s design, by the usc of the materials,
into a fact. The men on site, therefore, must be familiar with the
architect's 1€C MIEImEL s expressed on the drawings and
' ' ification. When the materials are delivered,
w that they are of the type and quality

work and, when they are in use, the men must

departments arc all
hip in the abstract,

be aware of the requirements of the specification S0
may use the materials to obtain the required result.. .. N

As each material arrives on site, the site foreman m st InSpet
the consignment to see that it complies vith the requiren '

ificati d if it is not up to stan

5 . B
| | A R
] ¥ . & i ' r B F

the defcctive méfgrgghc arEt
'.' | !

do so when he néfﬁ?isigslhc site, and by
been bu'ﬂt,illt@ﬂl@.ﬁcfmmgnt construct _
damage to the surrounding work will far outweigh any

convenience caused by rejecting defective or unsuitabl ‘mater
in the first place. iasE
The specification ¥ '

by an indepen e site !
generally required to take the necessary sampie The

ing department makes the necessary arrang ~-ments for

w

to be carried out, ~nd should remind the site 10r¢

need to submit samples for testing, but the '
responsible for the sampling. 1t 1s csaqnﬁd, {m
¢ requirements of the specilic; & e

out. If, for example, the clause requiring tests T

on bricks says that the samples are to be tak in accord
with the principles of samphing laid down in BS 3921, the
site foreman must be sure that he understands . mi
of the BS on sampling. If he takes the sample “i,t
thinks fit and not1n accordance with that BS, then ’

can reject the test results on the grounds that the sampie W
not a falr one as it was n

ot taken in accordance With |
principles set out in the specification. This will mean a fre
sample and another test with a consequent loss of tim W

extra expense.

for testing, that th

manship. Therefore, when the site foreman has sa isfied himself
‘hat the materials are of the required standard, he n
that the work also will be of the required stan < B veryone
the job must know the standard of workmar . s he is ex

| ':"1
.\‘ '

to attain: this does not mean that ever)

! | g M
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labourer must have his own €
mean that every trades foreman, S

r.'l t
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IN THE CONSTRUCTION INDUSTRY

t in the site foreman’s oflice. When

a trade foreman O charge-hand 1s ‘set on’ a new part Ot;‘ th?
work, it is usual for him to discuss 11 problems with the }s,lltc 1 gl:be
man in the office and it is then that the trade foreman shou : ;
told the standard of work he and hus cgllcagucs are expec }f:1
to attain. The site foreman must make 1t _clear that this (is lt et
quality of work that he, as well as the architect, wants and tha
should the work fall below this standard he will have no
hesitation in having 1t pulled down or removed. He must be
firm and implement this policy if he wants to maintain a good
standard of work. The architect has the rlght to have sub-
<tandard work removed (jJust as he has the right to have sub-
standard materials removed) and generally, by the time he sees
*t on his next visit to site, 1t will cause more consequentl_LaI
damage than 1f 1t had been removed on the orders of. the site
foreman in the first place. The architect will use the 5pec%ﬁcat1on
as a basis for checking the standard of the work and will make
his decisions as to what work is sub-standard on the substance
of what is written in the specification. The site foreman must,
therefore, not treat the specification as a document to which he
refers only when the :nformation he requires 1s not to be found
elsewhere, but as the primary document of reference on the
standards of materials and workmanship on the contract.

THE SPECIFICATION
have access to the copY kep

This specification COVers rein
job contained mass concrete, pr

CHAPTER 0O

TYPICAL SPECIFICATIONS

The first typical specification g
reinforced concrete work and

bills of quantities are 1
forced concrete work only. 1

ecast concrete Or prestress
concrete, either this specification could be altered and lengthen-
ed by the addition of clauses dealing with these works or a
separate section could be written covering these extra items

of work.

From 1ts form,
first section are general to
and cannot be easily classified un

‘t+ can be seen that the items in the
the whole of the specification
der either of the other

headings of ‘Materials’ or ‘Workmanship’. The ‘protection’

i

clause has been made the last clause of this general section, even

though it is popular practice to make 1
workmanship section. The materia

‘1 turn in the order in which it would appeaf in the Standard H

1

it the last clause of the ki $
Is section takes each material LS

¥

L &
Wl
| =N

Method of Measurement and specifies it in detail. With a= =

-
- s |
-

composite material such as concrete, each component material

is specified separately. =

The workmanship section follows the order of the SMM wath
each operation specified in detail. The processing of each
material is followed through in its logical order, and so the
clauses on concrete follow through as quality, batching, m ixing,

i 3
T & .
l'P_ .

transporting, placing and lastly, finishing. i e

CUERS I
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anmn 1
N

The principle of specifying the result required rather than the

L3
o
"
S
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method of achieving the result is clearly illustrated in the

5%
specifying ‘concrete quality’ and ‘mix ratios’. Clause 54/A sa
that the concrete shall attain a certain crushing strength

certain period and provided the concrete passes

&

architect is not concerned how this is achievec
quality A’ to attain a crushing strength C
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THE SPECIFICATION
after 28 days wi

;}‘ contractor ¢
1:2:4

contractor,

to use so that a qu
set on the weigh
representative on site.
The second typical s
and is written
contract which is to be
ion and drawings. The sections o

endices have been omitted in this cas
hat this specification 1s sim1

P

It can be seen t
content to that wherc a

addition of an extra sect
NORMAL REINFORCED CONCRETE

A. British
Standards

Il prob
an obtal

en he may use it. The

in Clause 55/B,

in the form t

IN THE CONSTRUCTION INDUSTRY

ably require a mix catio of 1:14:3, but if
n the required result by using a ratio
architect only requires the
to state the mix ratios he proposcs
mixed can be readily

ality of concrete to be
the architect’s

batcher and checked by
pecification given is for drainage work
hat would be expected for a small
tendered for on the basis of a specifica-
f Preliminaries and Ap-
e for the sake of clarity.
lar in layout and

bill of quantities is to be used with the
ion for Description of Works.

of the latest revised editions of the
Standards and British Standard
e held to be incorporated 1n
it is specifically stated

The provisions
following British
Codes of Practice shall b
this specification unless
otherwise:
BS 12 Portland Cement (Ordinary and Rapud
Hardening)
BS 785 Hot Rolled Bars and Hard Drawn wire for
the Reinforcement of Concrete.
BS 812 Sampling and Testing of Mineral Aggre-
gates, Sands and Iallers.
BS 882 Aggregates {rom Natural Sources for
& 1201 Concrete
BSi144 Cold Worked Stecl Bars for the Reinforce-
ment of Concrete.
BSi221 Steel Fabric for the Reinforcement of
Concrete
BS1478 Bending Dimensions and Scheduling o.
Bars for the Reinforcement of Concrete.
BS:188:1 Methods of Testing Concrete.
BSCP114 The Structural use of Reinforced Concrete
in Buildings.
BSCP144:100 Suspended Concrete.
: 144:105 Floors and Roolfs.
c contractor shall provide for the use of the
architec on site such equipment as is necessary for
esting of « in accordance with the

C. Protection

Malerials

D. Suppliers

: 1

Ry
b I..' e =

T A
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PICAL S
Concrete cubes for works tesis are ";
(requency shown in the table, or Wi n
the architect. Not less than three cu es ar
at any one time and the cubes are to
stored, transported and tested J
BS 1881. The tests are to be carried out
station selected by the architect ang
cach test shall be sent direct from the f
to the architect. R O
Table 1: Tests required for conc

= ' B
Pl

Type of work  Total cubic T
yards of
concrete placed co '1

. ’__1-'

e . L St o
,L’.

i
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S
.' E
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(
l
F

General concrete
P
work other than 4
1000—2000

roads, etc. 1 Tl -
| 2000 upwards 1 test for ;’-
: o
Roads, etc. — 2 tests for eas
- sq. yd. of road = 2
] oad testing on the completed strue e or par
‘he structure, are to be made if there rea
doubt as to the strength of the structure. Lo: 2@
will not be made until the expiry of$ f’ s al
placing the concrete in question. 1 c ‘
carried out in accordance with the BSCP. ‘1“_
be called for if: _- |
a. The works cubes do not atta,it\
strength. '
b. If the architect has reason to believe
structure has not been construct in ace
with the drawings. T S

Cover up and protect the whole of th
damage by extreme weather concl ions, 1

damage or damage by any ¢ ',x‘f; N, N

Ly, o

-

13
't

o ML
. ’ r. L k ) I
v o

The contractor shall submuit to

. 4

the Suppﬁers hc 1 .: . *’f . u |
quUil'cd_ ' ﬁ ‘HT} on
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THE SPECIFICATION IN THE

B. Cement
quality

C. Cement test
certficate

AL Cvi‘t"lh‘ll‘\'l‘li‘l\f IAT LI OARTOIATY ¢ 1 o

CONSTRUCTION INDUSTRY

such tests as he considers necessary. No change ?;hall
be made in the sources of supply w‘u.houtl the written
rchitect, Any material delivered to the

- casting yard which 1s not equal to the approved

sample shall be removed and repl
decides to use ready-mixed concrete

If the contractor nixed ¢ .
for all or part of the work, he shqul@ Arst inform 'L'hL,
~rehitect of his decision and abtain ironz the supplier
samples of all the naterials to be used. These samples
must be tested 1n accordance |
clauses of this specification and the results sent direct
from the testing authority to the arclntcgt. The
contractor must also obtain from thus supplier per-
the architect to visit the batching plant
2]l materials as he desires.

aced.

mussion [or !
and to take samples ol
The cement shall be of British manufacture and

comply with BS 12 in all respects. High alum%na or

rapid-hardening cements are not to be used without

the written consent of the architect.

The contractor shall supply to the architect, a

certificate in respect of a sample of cement taken at

the commencement of the work and for every

subsequent 100 tons proposed to be delivered to the

site. The certificate must indicate that the sample has

heen tested and analysed by a competent authority
and that it complies in all respects with BS 12. The
test for fineness shall be for specific surface and for
strength shall be for compressive strength in accord-
ance with this specification.

All cement shall be delivered in a sound condition
and in properly secured bags, in bulk into specially
constructed silos or by other approved methods. Any
defective bags are to be removed [rom sile 1m -
mediately. Sufficient quantities must be stored to
ensure continuous supplies for the works and all
cement must be used in the order in which 1t 1s
delivered. All bagged cement must be stored in a
watertight shed on a floor raised at least r2in. [rom
the ground.

All agpregates delivered to the site shall be kept
separate from each other and free {rom contact with
all deleterious matter. Suitable partitions shall be
constructed between each different type of aggregate
and all agpregates shall be stockpiled to ensure
Fine aggregates for concrete shall comply with BS

882, Table 2, Zone 2. Sands conforming with BS 882

A. Coarse
aggregales

B. Grading
envelopes

C # 1‘;\;3 tﬁ' f

D. Water/cement

ratio
. Additives

. Reinforcement

G. Mesh

remnforcement

H. Formwork

Table 2, Zones 3 and 4
be used with the written approvas

Coarse aggregates for concrete shall con
BS 882, Table 1, fin. to {pin. Coarse
other than this may only De
permission of the architect.

The fine and coarse aggrega
that the mixed aggregate will
of the gradings sct out below:
Table 2: Grading of aggregate
S BS Sieve No. or
Aperture Size

tes are to be co

~y

£-inch
Y-inch
-{’.;-inch
No. 7
No. 14
No. 25
No. 52
No. 100

2335
16—28

2-5
o

4

The grading of the fine and coarse aggreg:

he tested at least once for every 100 tons supplied to

ensure that the grading is uniform and the same as

that of samples used in the preliminary tests.

Mixing water used for

would adversely affect the concrete.

The ratio-Total weight of water in mx.
Total weight of cement in mix

<hall be known as the water/cement ratio.

Proprietary additives to the concrete may

-

used with the written permission of the archatect.

T

/4

Rl
-
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-

concrete must be from a
eliable source, free from orgamic matter and any
constituent which, mn the opinion of the archatect,

- -1 ; ;

i

b

e .
.
i
&
n

5 Y

Reinforcement shall comply with the requremer e

of either BS 785 parts 1 and 2, or BS 1144 and

'_ LT T

1
T

-
N

free from grease, dirt, loose rust, mill scale or amy

other coating which will adversely affect its
with concrete.

A and B and unless otherwise agreed by the architect

in writing shall be supplied in flat sheets.

hllla}-. b
A

I 4§
e

vy e

¥
"

Mesh reinforcement shall comply with BS r22r parts =

e
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B. chlaccment
of defective
concrete

C. Workability

lablc g: Qualitics of concrutc

TAa0)

TION INDUSTRY

Concrete shall be mixed (o give the minimum
rcs;stancc to crushing (cube strength) as defined for

the various qualitics below.

o ———— i ——S— e —_ e ——

6-inch cube Maximum Aggregate
cOmpressive permissible grading
strength 1n water/cement  type
Ib/sq. 1n. ratio

At At

7 days 28 days

after after

mixing mixing

————— ———————— e ——— —

3000 4500
2500 3750
2000 3000
1500 2250
8oo 1100 0.75

Note: The contractor may Uusc aggregate of #in.
maximum with the appxoval of the architect. If the

architect gives permission for the #in. maximum
aggregate to be used the contractor shall prove by
tests that the concrete produced 1s at lcast equal to the
equivalent concrele quality for n. maximum

aggregate.
Trial mixes are to be made in accordance with

BSCP 114, Clause 209b.

Where the minimum strength shown in the table 1s
not obtained, the contractor will be required to
remove and replace the defective concrete and make
good all other work afTected entirely at his own
expense, including loss of progress and claims from
sub-contractors and the cost of the defective cube

tests.

Workability is to be such that the concrete can be
adequately compacted for the purpose {or which 1t 18
designed and provide the surlace finish which 1s
gpq:mﬁcd The contractor 1s to prowde the architect
with compacting factors for the various items of the
ﬂ The compacting factors are to be based on the
WWQ“ standard compacting factor apparatus.
uipment must be available on site to
| Qﬂhﬂ carried out, Appraval ol compactmg
' Qﬂ‘ iﬂ’ﬁta ecisions taken concerning

wise 55/

A. Batching

B. Mix ratios

D. Transporting
and placing

E. Compaction

’ Qf ms W wa,l ‘f‘ ___5 "r_... *,"-,'.' .-.

The aggregate shall h
allowance being muur

to bc eriodically m
may bc mcasured by M

is proposed to use bw,

in each batch shall be lﬂ
number of bags to be M "
damaged bags of cement are Q
The contractor shall at the ¢ ence
contract, submit to the u’m ’n
of coarse to fine aggregate and ce
aggregates to cement that it is
cach mix. Any variations to M
made with the architect’s pM
The concrete is to be mixed |
mechanical batch mixer ing
ments of BS 1305 for at m ﬂ

a uniform distribution of ﬂu m
the mix. The mixer is to be provided wi
for measuring and di ;-
accuracy the quantity<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>