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TI—IE COST OF construction includes

cost of materials and labour, besides
overhead costs. The cost of materials
depends upon the market conditions which
are beyond the control of an individual or
an organisation, and thus, in general, has
an equal effect on all constructions.
Similarly, the overheads depend upon
the organisational structure and the
duration of the project. Broadly speaking,
therefore, the main cost which can be
looked into to achieve economy is that of
labour, This paper describes a survey car-
ried out on two construction sites—one
comprising about 55 residential quarters,
and the other a three-storeyed laboratory
building—to determine how the workmen
are managed, the planning methods adopt-
ed and the amount of working and non-
working time of both skilled .and unskilled
workers, - .

The work on the two sites had been
allotted to two contractors on a rate con-
tract basis. The organisational structure
on both the sites was almost similar. The
contractors themselves exercised control
and supervision, and were generally pre-
sent on the site for most of the workin
period. The contractor for the residentia
quarters had employed a retired overseer
to supervise and instruct the workers who
were all employed on daily wages. The
second contractor himself supervised the
work, but had employed a labour contrac-
tor for executing the brick work, plaster-
ing, and flooring. Both the contractors had
given a sub-contract for the bar-bending,
and had employed one storekeeper and a
watchman, Further, it was noticed that
the contractors seldom plan for more than
a month in advance, and go on making ad-
justments as the work proceeded. In fact,
they did not seem to be very particular for
the completion date. The workers were
shifted from one work to the other in be-
tween without completing the jobs on
hand. The layout for storage of different
materials was not well-planned, and this
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resulted in double, and sometimes triple,
handling of materials and excessive loads.

To observe the working and non-
working time of the workers, the technique
of activity sampling was adopted, because
a large number of workers performing
varied tasks and located over scattered
areas—conditions which are typical of con-
struction site operations—could be obsery-
ed by a very few observers within a de-
signed degree of confidence and accuracy.
The time for which the workers were en-
gaged on main works, or did other avoid-
able works, and the time for which they
did not work, were classified as working
and non-working time. The non-working
time was noted under delay, idle and
absent personnel.®

Employment Pattern

The weekwise daily average
employment of labour force on the residen-
tial building site and the laboratory build-
ing is shown in Figs. 1(a) and 1(b) respec-
tively which clearly indicate that there is
a great fluctuation in the employment of
labour force from day to day. This is attri-
buted to lack of planning, unscheduled and
uncertain supply of controlled materials,
viz,, cement and steel, as well as labour
shortage due to seasonal harvesting, It
was further observed that the contractors
did not care to provide continuous employ-
ment to the workers, but often employed

*For this study the day was divided into
two sessions—morning and afternoon. Four
observations on all the skilled workers, and
~ two observations on all the helpers, per ses-
sion, were taken. The actual time of daily
observations was not intimated to the workers
and was selected at random so that there
could be observations covering all the time.
The observations were also started from dif-
ferent points, and different routes were
selected for the various readings, As a matter
of fact randomness and the elimination of bias
were guaranteed by the nature of the build-
ing activities which were extensive in size
and area. - The workers, scattered all over
the construction site, were observed by the
‘Glance Method".

new workers. Thus, a part of their timg.
was often wasted in getting familiar with
the work, and during this period thejr eff.
ciency was lower. Although the contrae,
tors had a feeling that, by their policy of
employing and discharging workers ag and
when they desired, they were able to get
high output because of fear in workers
of losing their jobs if they did not put
in their best, in actual practice it was not
so. The workers never felt that they were
a part and parcel of the organisation, and
thus never took full interest in completing
the work. :

Working & Non-working Time

The time spent in working and non
working on the two sites is given in
Table I. This indicates that the utilisation
of all categories of workers on the con:
struction of residential buildings site has
been better than the laboratory building site
although the residential buildings were scat:
tered over a larger area. This may be at
tributed to better control and ~ greater
supervision on the residential buildings, a5
this contractor had employed one super:
visor and a head mason in addition to him:
self for overall supervision work. Also,
construction of the laboratory building
where work progressed vertically rather
than horizontally, presented more complic
cations in construction, and congestion in
the area, thereby impeding free move:
ment of the workers. From the samé
table it can be seen that in all the cate:
gories of workers, the helpers have been
working for a lesser percentage of time
than the respective skilled workers. This
is mainly due to improper and unbalanc
strength of gangs which were provided by’
the contractors based on their opinion rather’
than on facts. -

The percentage of working and noi=
working time in morning and afternood
sessions is given in Table II. This shoW
that all the categories of workers, except
carpenters, spent comparatively a greatéls
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Working Time %

Al
TABLE I

Non-working Time %

f Worker Residential Laboratory Residential Laboratory

: Building Building Building Building
87.53 78.12 12.47 21.88
ers 8247 63.81 17.53 36.19
ders 77.22 72.47 22.78 27.53
an (Bhisti) 78.76 69.03 21.24 30.97
to Masons 83.58 65.07 16.42 34.93
to Carpenters 70.10 65.59 29.90 34.41
 to Bar-benders 74.86 67.03 25.14 32.97

TABLE II

of Worker Morning
i Session
86.01.
ers 71.18
benders 82.77
an (Bhisti) 79.66
to Masons 71.95
to Carpenters 72.96
to Bar-benders 79.67

itage of their time working in the
Ning session than in the afternoon ses-
] general, it is expected that the
will spend a greater percentage of
e working in the morning ses-
an in the afternoon session,
they are fresh in the morm-
as time passes they get tired and
more time for rest or to recover
However, the percentage of
pent working in the afternoon ses-
S higher in the case of carpenters.
5 possibly because they were work-
ider a shed, and because some of
Morning time was spent in ‘make
Operations, such as sharpening of
and receiving instructions.

iire

ntage Working and Non-working Time in Morning and Afternoon Sessions

Working Time %

Non-working Time %

Afternoon Morning Afternoon

Session Session Session
82.01 13.99 17.99
76.92 28.82 23.08
-70.05 17.23 29.95
67.00 20.34 33.00
73.50 28.05 26.50
63.56 27.04 36.44
20.33 31.89

68.11

Skilled Workers’ Time

The percentage of working time of
skilled workers is shown in Table III. It
is seen that the masons spent the greatest
time working, followed by bar benders and
carpenters. This pattern can be attribu-
ted to the fact that there was one head
mason to supervise and guide the work of
masons, while the bar benders and carpen-
ters had no maistry.

The other important point depicted
in this table is that though all the skilled
workers spent quite a high percentage of
their time working, the effective time spent
on the main job has been lower since
they have been doing other jobs which
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could have been done by unskilled wor-
kers as well. The masons and bar ben-
ders spent about 9% of their total time on
other jobs, and the carpenters about 8%.
The main reason for spending such a high
percentage of time on other jobs has been
due to lack of control on the unskilled
workers. The other reasons have been bad
workmanship and wrong work which in-
volved dismantling and rebuilding.

Breakup of Non-working Time

The percentage breakup of the non-
working time in different elements is
shown in Table IV. This indicates that a
greater part of time is spent in delays
and remaining idle. Delays may be due
to the fault of both the management and
the worker, while idleness is due to the
worker himself. It is seen that delays are
maximum in the case of masons, followed

TABLE IIT

Percentage Working Time of Skilled
Workers: Main and Other Jobs

@ Q 73 ® 4
i e gas 4 ;::',i ed on daily wages, he is paid his 1l
GE _ B -pd g °,  wages whether he is productive for greater
=6 £88 g § °§’§ 9 gﬁ or lesser time. With a high percentage 0f:‘
=B SeEs el SiHE  non-productive time, the cost of labour iy
creases, and the margin of profit to ti
- Masons 83.89 75.20 8.69 contractor decreases. Thus every ?ﬁolﬁ'
Carpenters 7440 66.59 7.81 should be made to eliminate or minimse
Bar-benders 76.14 67.46 868  the causes of spending skilled workes
TABLE IV |
Percentage Break-down of the Non-working Time ;
Title of Worker Delay Idle Personal Absent  Total Nois
working |
Time =
Masons 10.47 2.95 2.47 0.92 1611
Carpenters 8.10 6.08 5.28 6.14 25-% 3
Bar-benders 4.96 2.08 23 _

7.85 8.97

Helpers

by carpenters and bar benders. All
drawings were not furnished in adyang
to the contractor, and there were S0mg. |
times delays in supplying the same resuli.
ing in holdups, and under-utilisation of}
labour. f

It was observed that there was q
lack of supervisory personnel, and that
most of the skilled workers being|
unable to read and understand drawing
had to wait for vreceiving  instrue-!
tions at every stage. Also, there were ¢
casional delays due to the non-supply of
materials in time, or waiting for other!
tradesmen to finish the job. The tims
spent idling was maximum in the case of
bar benders, followed by carpenters and
masons. . .

Non-productive Time

‘As a matter of fact, the time spent
by the skilled workers on other jobs should
also be considered as non-productive. Th
non-productive time in the case of masom
carpenters, and bar benders works out
94.8%, 33.4% and 32.5% respectively. These
are rather high percentages for non-pis
ductive time. When a worker is employ




‘other jobs, and the delays and idle

general, it has been seen that the
worker was productive for only
of his time on the job. For ths
ng 29.8% of his time he was non-
ctive, and of this one-third was
on doing some other work necessa

ot the productive operations, but which
ild have been done by unskilled wor-
and the remaining two-thirds on
on-productive operations such as

may be pointed out that the figures
ed in this study are only indica-
f where inefficiencies may exist and
magnitude. These may differ from
site, and organistation to organisa-
ut since, in general, for the middle
s the organisational structure and
rking procedures are more or less
it can be safely assumed that the
may be similar. However, further
dies are necessary for more information
ut the construction practices, methods.
, and manpower utilisation. In view
- shortage of skilled workers, their
fieasing wage rates and keen competi-
he magnitude of waste or non-
on of labour force presents a signi-
problem in the construction indus-
ich is increasing day by day. Every-
the demand is for speed in construc-
owing to rapid industrialisation,
ation, and increased standard of

he following tentative recommenda-
re made:

Endeavour should be made to
supply all the drawings prefer-
ably at the tender stage, or at the
- most when the construction starts.
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There should be proper planning

at the job site, indicating the vari-

ous activities, to avoid interference
and congestion. This plan should
be displayed on the site, so that
the supervisory staff can see to it.

A detailed scheduling of materials
delivery on the site should be
prepared, keeping in view the lead
time for procurement. ‘

A detailed scheduling of man-
power on the job site should be
prepared, so that the seasonal har-
vesting and other local factors
can be taken into account.

Efforts should be made to have
continuous employment for the
workers, so that they may achieve
higher efficiency.

The gang strengths should be
provided on a rational basis tak-
ing into account the various fac-
tors, such as the horizontal and
vertical movements involved.

There should be adequate super-
visory staff. It is seen that pro-
vision of head mason, head car-
penter, and head bar bender is
essential.

Introduction of incentive schemes
may reduce the cost on super-
vision, and increase manpower
utilisation, but since there are no
work standards that have been
scientifically fixed, it may not be
fruitful. There is, therefore, the
need for establishing reliable
work standards to begin with.

There is lack of skilled workers
who can understand and read
drawings, and therefore some
training facilities should be pro-




vided to educate the skilled wor-
kers. It is heartening to learn
that the Union Ministry of La-
bour has started such training
facilities.

But this effort is insignificant in com-
parison to the vast needs of the country,
and, therefore, more facilities should be
provided.
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