n a tremendous
ding construction
e past threo de-
s is a basic need o
‘ind aholter (o the

atlon, The govern-
sourging coneerned ngon-

slirect mare and more
“well as rural e

it is equally’ pamrul
';somc aof lhc build-

(urability becames

uality of materinls,

y is is th@ offccl of

by thoe field engls
onstruction, Poor

struction accelerates
cnvironmental factors.
y due (o negligence of
contractor will lead (o
onstruction in ferms
ability ang serviee-

WIS paper, it is intended
ion of site englngors
of quality canstrue-

completed, and con-

Ty

: fﬁccr. Central Byilding
®ibslitute, Roorkee (1J.J")

f dcterlumllon and

clor Which has been

eet of dofective con- -

n m building comtructmn _
| — A matter of concern

straints and suggestions for improv-
ing supervision during construction.

Quality :

Advancement in the construction .

practices and technology invariably
entail stringent requiroments on the
quality of construction. In general
terminology, quality means conform-
ing to established requirements. Reg-
ulntions concerning construction
work and its quality requirement are
specified In corresponding codes. To
improve the quality of construction,
it-ls imperative :

— To continuously raise the lcchm-
cal level of design document,

— To introduce advanced tech-
niques In construction,

- To improve or make better the
qunlity of materials, components
and party of construction,

- To deliver materials, parts and

components in good condition, .

and to storc them rationally at
the construction sites,

— To follow scientilic organisa-tion
of construction work,

= To upgrade and cnhance (he
skill of workers and engineering
personnel,

- Ta pravide moral incentives lor
impraved workmanship,

== Ta slreamline a’system of qual-
ity control including laboratory
servicos,

= To devise and adopt ficld tests
which are casy to conduct al
construclion sile,

Durability ;.

Durability of n bullding cannot
he concelved indopendently of the
durability. of component materials. A
satlsfactory performance ol the con-
stituent materials to resist environ-
mental offects throughout the de-

5

N. C. Bhagat*, S, K. Gupta*®,
Ajay Singh**

signed life  with normal maintenance
and routine repairs, represents a du-
rable building i.e.” durability of con-
crete structure depends upon the du-
rability of concrete poured. Normal-
ly, masonry and concrete structures
built with adequate care and exper-
lisc are expected to give mainte-
nance-free service for several years.
But wherc the construction quality is
poor and faulty from the beginning,
it starts showing signs of deteriora-
tion in a couple of years only, ask-
ing for maintenance of high order,
In developing countries like ours,
there is lack of sophisticated con-
struction facilities which, when
coupled with poor supervision, leads

o defective and poor quality const-

ructions. Specified and co-ordinated
mainténance efforts are also lacking,
which further tells upon the durabil-
ity of buildings, which start showing
signs of distress carlicr than the ex-
pected time, A strict supervision and
quality control at the time of con-
struction and during routine mainte-
nance can help in enhancing the
durability and life of buildings.

Factors responsible for quality :

A number of faclors are respon-
sible for qualily construction. A few
which are common ‘and need more
care are:

(i) Poor specifications :

Poor specifications lead to poor,
quality whereas incomplete ‘speci-
fications lead to ambiguity in con-
struction. A specifications writer
should be able to produce a clear
and concise langunge leaving noth-
ing to be taken for granted which
will lead to ease in adoption and
complete the construction without
involving any claims and extra
costs. Ambiguity, verbosity and rep-
ctitions should be-avoided in specifi-
cations, as it gives cause [for doubts
about the intentions o!f mrues con-
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cerned. Detailed specifications also
help during inspection by clinets at
various stages of construction,

" (ii) Poor design and detailing :

A major shortcoming noticed with

design is the failure on the part of

the designer to make use of authori-
tative design guidelines. The atten-
tion paid to details is not sufficient
which may lead to difficulty in
adoption and translation at site by
the field staff. Use of standard de-
tails could bring out clarity and lead
to improvement. Non-standard details
may be thought out in 3-dimensional
form and be illustrated clearly, It
should not be left to the man at
site to find difficulties and even
sometimes impossibility of execution
as intended by the designer, at site,

(iii) Quality of materials :

Use of poor quality materials re-
sults in poor quality of construction
in any building, Quality of constitu-
ents must conform to the prescribed
specifications and properties. The
principal properties to be considered
in specifications of materials are :

(a) Physical properties, such as
strength, durability and hardness;

(b) Chemical composition;

(c) Electric, thermal and acoustic
‘propertics;

(d) Appearance ‘including colour,
texture, pattern and fineness;

(e) Procedure and requirements (o
be met in inspection, fests and
analysis;

(f) Protection needed during han-
dling and storage ‘etc.

(iv) Climatic conditions :

~ The time at which construction
of building is done is also very im-
portant for achicving good quality.
" Rainy season is not advisable for
conslruction activity, especially when
the work is open to the rain, Very
hot or very cold climate is not rec-
ommended for R.C.C. work and if
it is unavoidable, due precaution

must be taken 10 avoid deterioration
of quality due to their effect. Hence
the selection of time for construction
should be carried out depending
upon the climatic conditions of the
area to ensure good workmanship
and quality of construction,

(v} Contractor’s experience and
calibre :

Quality of construction depends
upon the type of contraclor who is
entrusted the job. A company or a
contractor of good experience and
calibre will make use of modern
equipments, latest techniques of con-
struction, well qualificd and experi-
enced staff, whereas a substandard
contractor would try to use outdaled
methods of construction and cquip-
ment, with semi-skilled staff and
labour. A reputed firm or contractor
makes it a point of preslige o give
best possible output and quality of

work so that he could eam repeated

worky and benelit in the long term,

(vi).Quah'ties of contract system .

A contract is an instrument for
the execution of a project with pre-
defined conditions which are binding
on both the partics. Incomplete de-
scription of various items and other
conditions leads to ambiguity during
cxccution and finally affects the

quality. A contract should possess

the following information !

“(a) Clarity of scope of work vide

schedules of work, specificalions
and drawings cle.

(b)

Coherence between drawings
and specifications.

Compatibility between contract
specifications and local standard
of workmanship.,

(0)'

(d) Clarity of ‘acceptance criteria
and the tolerance level,

Automatic devaluation and rejee-
tion clauses for works heyond
acceptable range.

(0 Involvement of optimum number

(c)

of exccutive/supervisory stall

~from  both the client’s and con-

. factor in controllin

surveyed during ugf‘

_construction agency. s

in- clnrp,e. the ch.mces

- the ])Uﬂditlllg.

tructor’y sldey,

(vii) Supervision s

site, Poor supervision.
poor quality of ¢q
of all cfforts |
proper and_ specife
has been reported

can be avoided by m\j
the site supervisor and (he
in-charge. Thougly '
sponsible for (he fin
construction, fhe sife s
(he engineer-in- clnrg c
onerted from their
the contractor who s
quality construetion, Tk
construction agenel
of maintalning. good quality, |
not be achleved in the phs
proper supervision, ho J
of the contraglor nnd.iﬁ

gruphlc_nlly prc:,anle_d
opp. page), Poor sup
1o poor quality cons
maintenance cost and

(Ionc hy ]| euglnccr,
ficd and experienced o
of his duties. Poor hUP" Y

cause various defeels in
Inter stage, which hec
o rectily, A few ¢
causes of poor Su
suggestions for - impr
summarised further &
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';éhce and technical.

aerience of site super-
do not have enough
operly inspect the con-
to trust the con-
pt the job done by
{ faith. Some of them
dence to challenge the
jue to their limited
lack of experience of
They hesitate to take
needed at site which

nistrative duties :
cases, a Civil En-

oblems. A good orguni-
1o appoint an Admin-

matiers and labour prob-
the technical staff for

to the engineers,
ery much needed. A

Chnical staff engaged by
icfor do not have self-con-
better workmanship
ed on a construction
technical staff engaged

of responsibility while

gineer to confirm the
terials brought at con-
It i essentinl to have
atory at sle, equipped

the final products possess the design
properties. '
Hiding defects :

It is a common practice of field
staff to hide the defects without re-
pairing or treating them, through
plastering or other cosmetic finishes
to the structure and- the concrete
surfaces. Durability of such a con-
struction remains doubtful and will
mainly depend on maintenance. A
site-engineer should be aware of
such consequences and ensurc that
all the defects are properly repaired
and well treated before the final fin-
ishing is carricd out, and the project
is taken over from the contractor.

Construction management

A poor management leads to
poor supervision. Efficient organisa-
tion and team concept should be
preferably planned and implemented
making all involved responsible. for
the dutles ansigned individually and
collectively. There should be proper
planning and coordination among
various sections working, for the
successful completion of the project.
Materials and machineries required
at various stages should be arranged
well in advance.

Labour organisation :

A major factor in enhancing the.

productivity and workmanship is the
principle of executing construction

methods and procedures, maximum

job mechanisation, efficient utilisa-
tion of working time of staff, train-
ing and raising the skill of workers.
Developing wage standards, enhanc-
ing value of hygiene and aesthetics
in labour helps in raising the stan-
dard of workmanship. i

Periodical Checking :

It is observed that senior execu-
tives mostly depend on their subor-

" dinates and visit the construction site

very rarely. But a_periodical check-
ing by senior exccutives alongwith
designer and architect make the site
engineer more conscious about the
quality of work. These visits should
be advisory & problem-solving and
any modifications or changes must
be confirmed in writing to avoid
any sort of doubts und wmbiguities,

Human Relations :

In any construction project the
management of porsonnel and human
relations is a very important factor
as it is totally a labour intensive ac-

tivity. All the infrastructural facilities .

like housing, electricity, water supply
and sanitation, education, etc. must
be made available to departmental
as well as contractor’s staff at the
project site. On a construction
project the quality of work depends
on the manpower, their efficiency,

productivity and proper decision

making in varying circumstances. If

work stage
by  stage.
The construc-
tion process
should be di-
vided into
homogenous
operations
which are to
‘be performed’
by teams of|.
workers of
appropriate

— —
[ 5]

._.
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the families of the employees are
cared for and the life is easier and
trouble-free, the employees will
work more efficiently producing bet-
ter progress with quality,

Some more aspects of supervision:
Role of Contractor :
Construction is a combination of

~ organisations, engineering, science,

studied guesses and calculated risks.
From their very nature, construction
operations are required to be per-
formed at site of the project, which
is a dynamic, restless, compelling
business. The full scope of the job
assumed by a contractor has a two-
fold objective, Firstly, ho must give
the owner a service that is satisfac-
tory and on time, secondly he must
earn a profit to himself, -

The construction of .a project in-
volves thousands of details and ¢om-
plex inter relationships nmong own-
ers, architect, engineers, contraclors,
manufacturers, dealers and others,
The contractor assumes responsibility
for delivering the properly completed
construction at a specified time and
cost. In doing so, he accepts legal,
financial and managerial obligations,
Technological ‘advances are resulting
in more complex facilities. Hence,
there is increasing necessity for
skillful coordination of all construc-
tion activities to. attain maximum
efficiency, speed and good accept-
able workmanship, A contractor has
to establish a proper organisation of
his technical staff with assignment
of specified duty to each personnel,

Scheduling for Economy :

To the contractor, reduction in
time for completing the job means,
a reduction in interest charges on
cash invested during construction,
Also the shorter the time to com-
plete the job, the less will be super-
visory, administrative and overhead
expenses. And therefore advance pro-
gramming and scheduling is quite
helpful and necessary. Material and
labour components are almost fixed

and -s0 profit can be managed from
skillful, indigenous utilisation of time
“element, Construction scheduling
consists essentially in arranging the
several operations involved in the
construction of a project in the se-
quence to accomplish completion in
minimum time, To assure completion
with the contract time limit, and to
attempt” (o reduce time required for
doing the job, it is necessary to
programme each unit of the project
within itself and to properly relate
cach 1o all others,

Progress Schedule :

The first thing to be done before
start of a project is 10 make n timo
schedule of the proposed operations
and set up a tentative plan for, and
construction procedures of doing the
work. These days large number of
projects are being underinken with
investment so high that adherence (o
thme schedule hny become imperq-
tive; PERT/CPM have limited use 1o
Indian conditions as site engineers
find it difficult to update these
charts and consequently control is
lost. Morcover, our system does not
permit site ¢éngincers to freely re-
flect the actual progress of work ac-
curately to the top management and
as a result most of civil .engineering
projects overshoot their schedule.

In a large multi-facet project, rea-
sons of slippage are many. The slip-
page may occur at-any stage of
work and therefore forecasting has
to be done in stages. At the start of
the project only, little efforts can
avoid delays, but after half the work
is over, it is difficult to curb delays
unless drastic measures are taken.
Continuous monitoring of physical
progresses of work should be done

at regular intervals and important

stages of work to assess the
progress achieved. If delays are ob-
served, reeasting should be done 1o
muke up for the delny, so as (o
complete the project on schedule,
The frequency of forecasting can be
decided by the manngement, The

forecasting report my
observationg Miude, 088egg Ay O
work, shurluom_ings,- exp ‘

doluy 0 uvold furgey

Advances i automg
ics, mechanies gpg oth
are being used gy Increnging «

M construction, "This oneny.
sibilities for improving iy
constructlon, ey, con)
method incorporated fip
Industrinl and multistorey.
The high level of mechg

certain o substantially Intensify
struction procedurey,

-Achievements in p
chemistry are finding wide
tion In construction indugtry 'y
is benelited by applica '
tracers, - hydro-dgnamic hit ind
offeet for crushing materinls
osmosis for reducing w/e
trasound for intensitylng
such as pile driving, soll clitting

The use of economelrics, co
ers and physiochemical
vides new means of optimisi |
duction processes and enh
technological effectivene:
struction engineering,

Conclusion :
It can be assessed that i
sons involved with the proje
especially responsible for: the st
vision and quality control, quit dix
ing their responsibility, t
serviceability and dural
structure can be ensured,
forg essential to exercise pro
pervision and quality conujok
sure expected life of the.
with trouble-frec service an
tion in maintenance costs.
cept of teamwork and, ?d
individual’s responsibili
bost monns of achievi
quality construction. Role 018t
sion an¢. other PR
sible for durability and qui¥s
any projoct are shown li
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polusiona which could bo drawn
e !

upervision s oasentlal for achiev-
ganatruetian: and it depends on
of coneerned technical staff.
associations should introduce In-
ning/refreshing programmes for
wineers (0 update thelr knowledge.

2 of 4 proper contnetor play an im-
in maintalning quality and spoed
Bl )

peers &hould learn to face chal-
petvetion prafesaion, '
nte in teehnology should be
n yarious aetivities of construgtion,
pardination ef all construotion ac-
praper geheduting for monitoring

fs are thankful to the Director,
ng Researeh Inatitute, Roorkee, for
sion aceorded for publication of
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