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MANPOWER & MATERIAL REQUIREMENTS FOR OFFICE BUILDINGS 

Introduction 

An estimate of material and labour inputs is 
generally required for projects prior to the start 
of actual construction for purpose of budge­
ting, calculation of co,t index, justification of 
tenders etc, Computation of these quantities 
is normally based on the percentage of tota l 
cost of building wh ich an individual material of 

labour will use up. This method may not give 
the realistic results because these percentages 
are usually assumed to be same for all types 

of buildings which never occur and also these 
may vary from time to time and place to place 
depending upon the market prices of various 
items. The alternative method of computat ion 
of the quantities is to prepare detailed estimate/ 
bills of quantities and then calculating the 
requirem,"nts with thp aid of materi al and labour 
constants usually derived from the analysis of 

rates This method. though ideal , is very time 
consuming and also requires complete set of 
drawings, designs, specifications and other 
detailings in advance which are not normally 
available in mo!t of the departments due to 
procedu ral difficulties Studies have been 
carried out at the Institute to evolve a quick 

method of est imation of materi al and labour 
req uirements. Si mpl e Statist ical equations have 
been worked out which relate the consumption 
of each material/ labour to plinth area of the 
building. Such equations have beQn derived 
for office buildings and their uses are i ll ustrated 

in this note. The study is app licable tQ 4-10 

storeyed office buildings (framed construction) 
with p l inth area varying from 1600 to 26000mll 

Basis of calculations 

The basic requirement for the study is to 
know the exact quantum of material and labour 
which has actuallv been used for completion of 
various projects with varying plinth area so that 
the consumption of each material and labour 
can be related to a range of plinth areas. In 

Qrder to arrive at an accurate consumption of 
material / labour, the analysis has been based on 

the fina l bills of completed bui ldings which 
were collected from various constrution agencies 
in Northern India, The final bills were analysed 
with the help of average material and labour 
constants. 

Specifications and Computation 

It was observed from the data that all the 
office buildings were framed structures ranging 
from 4- 10 storeyed construction with plinth 
area varying from 1600 to 26000m~. A single 
set of relationships has been established from 
the data ir respective of the number of storeys 

in var ious projects. Separate relationships 
could not be establisned tor different number of 

storeys due to oifficulty in getting sufficient 
data for each category of building (storeywise) . 
However. due care has been taken for making 
adjustments in elements like foundation etc. 



The survey of the final bills revealed that 
some times different specifications were adop­
ted for the same element of the building in 
different projects. To form a uniform basis for 
the analysis. a set of reference specifications 
was prepared based on most commonly adop­

ted specifications in various projects. The date 
were adjusted to these specifications and com­
putations maee accordingly. These specifIcati­
ons are shown in Appendix-A. The effect of 

the shape of the building on the consumption 
of materials/labour has been taken care of by 
considering a number of buildings with differe;,t 
configuration so as to project out fairly average 
consumption. It was observed that the storey 
height also varied from project to project. The 
computati )ns were made w ith an average 
storey height of 3.1 Om. The type of foundation 
for a structure mainly depends upon the bearing 
capacity/nature of soil, load, type of structure 
etc. Two types of foundations viz. colum n 
footings and raft foundation were met with in 
the data. Analysis fer the statistical relations­

hips were based on the column footings and the 

additional quantity of RCC work including 
reinfocement was worked out in case quantities 

for raft foundation had to be computed. Number 
of storeys in a building has direct impact on the 
consumption of materials and labour for roof ing 
items of a bu ilding, Since a single set of relati­
onships has been established irrespective of the 
numbers of storeys in a building, roof treatment 
has altogether been omitted in order to avoid 
non-uniform distribution of materia is/ labour for 
roofing items. In case of reinforcement, compu­
tations were made assuming as if the total 
reinforcement w as in the form of deformed bars. 
However. the requirement of mild steel was also 
given in terms of percentage of tota l reinforce­
ment . 

Statistical Relationship 

The quantities of various items of works 
were collected from the final bill of each bui ld­
ing. Each item of work was then analysed in 
terms of materials and labour with the help of 
average material/labour constants. Similar 
materials and labour were totall ed in order to 
arrive at their total consumption for each buil ­
ding . The exercise was done for all the buildin­

gs which were having different plinth areas. 

Th is ana lysis has revealed the comparative 
consumption of each material and labour in 
different buildings. Based on the quantities 
computed for these buildings with different 
plinth areas, relationships were established 
statistically for each material/category of labour 
against the pi; nth area of these buildings. In 
all relationships for twentyone materials and 
six categories of labour have been established 
which are applicable to plinth areas ranging 
from 1600 to 26000m2• These are given in Table 
1. The requirement of any material/labour can 
be computed by putting the total plinth area 'A' 
(plinth area of all the floors of the building) in 
the respective equation. The relationships have 
been given only for the important materia ls/ 
labour which comprise the major portion of the 
building cost. 

No attempt has bean made to derive relati ­
onships for rain water pipes, door and wi ndow 
f ittings. However, one 100mm die . rain water 
pipe with necessary accessories may be taken 
for 40 m2 of roof area as per IS:3036-1965 
Code of Practice for laying lime concrete for 
water proofed roof finish To account for the 
cost of door and window fittings. either lump 
sum amount may be added or the actual number 
of fittings may be ca lculated based ' on the 
number of doors and windows in the proposed 
building This is elaborated in Appendix 'B' . 
Certain items such as centaring, sh uttering and 
scaffolding do not form part of the building but 
are essentially required during the course of 
construction . As far as centeri ng and shu ttering 
is concerned, the req uirement of timber and 
ballies has been included in the relationships 
(Table-I). For scaffOlding, the labour contents 
involved have been reckoned in these relations 
but materials have not been taken into account 
due to its complexity in use. The cost of materi­
als may be either on the basis of percentage of 
total cost of building or lump sum amount may 
be considered while computing the cost of the 
building. 

Uses 

The study Is useful for quick estimation of 
materials/labour which can be made use of for 
material budgetjng j ~ stification of tenders, t.. 
calcu lation of cost indices, computation of 
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bui lding cost etc To illustra te the above uses 
quantities have been worked out for a five 
storeyed building with 10000m2 plinth area. 

This is shown in Appendix-B. Such computa­
tions can serve as a usefu l guide to the owner/ 
builder/eng ineer for budgeting and procurement 
of materials. The same calcu lations may be 
used for the purpose o f justification of tende rs 
as we ll. For th is the important materials and 
labour may be priced with the rates which w re 

taken at th e estimation stage and also w ith th e 
prevail ing market rates. From the ratio of t he two 
actua l increase/decrease in bu ild ing cost can 

be ca lculated and compared with the tendered 
percentage on or off th est imated cost For 
co mputat ion of bui lding cost all the material s 
and labour th us calculated may be priced with 
th e cu rrent market rates . Provi sion sho ld also 
be made for the cost of rJin water pipes, door 
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and w indow fittings, scaffo lding, water charges 
and contra ctors' overheads and profit. Such 
calcula lions based on Roorkee rates are illustra­
ted in Appendix -B, w hich are self-explanatory. 
Computat ion of C,)st indices has also been 

shown in Appendix -C The cost index at 
Roorkee for the year 1996 has been worked 
out with the b!lse year '1993 at Roorkee. On ly 
importan t materials/ labour need be considered 
for such computations . 

Concluding Remarks 

The method proposed for computation of 

material / labour inputs for off ice buildings is 
simple and straightforward . It can be used for 
efficient planning and sufficiently accurate 

esti mates of materials/l abour requirements. It 
advances a more rat iona l approach for compu­

tation of building cost and price indices, 
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TAB LE - 1 


STATISTICAL RELATIONS 


S. N. Material/Labour Unit Statistica l Relations 

1. Cement tonnes 0.1925 A + 18.52 

2. Fine Sand cu m 0.03 A 105.5 

3. Coarse Sand cu m 0.2592A ­ 80.94 

4. Coarse aggregate 20 mm Nom. Size cu m 02728A ­ 48.50 

5. Coarse aggregate 10 mm " cu m 01164 A - 20.74 

6. Coarse aggregate 40 mm Nom. Size cu m 0.0151 A f­ 7391 

7. Brick ballast 25 mm Nom. Size cu m 0.0426 A - 3837 

S. Timber for formework cu m 0.005 A+ 11.19 

9. Timber fo r Joinery cu m 0.0024 A - 0.53 

10. Ballies m 0.5507 A I­ 797 75 

11. Bricks %Nos 1.1829 A - 524 23 

12. Deformed bars tonnes 00479 A 

13. Door Shutters sq m 0 0636 .\ ­ 17 07 

14. Window Shutters sq . m 0. 111 7 A I ­ 9326 

15; Glass sq m 0 .1407A + 5599 

16. Primer Li t 00256 A + 97 

17. Paint Lit 0. 0322 A -:­ 7 24 

18. lime qtls 00754 A - q121 

t,9. Surkhr cu m 0.0204 A - 1839 

20. Marble chips qt ls 0.1338 A - 485 2 

21 . Marble Powder cu m 0 0012 A - 036 

22. Mason worki ng days 1.1314 A - 407 4 

23 . Carpenter - do ­ 0.7094 A 44909 

24. Grazrer - do ­ 00122 A + 1031 

25. Painter - do - 00905 A -I­ 37 .26 

26. Blacksmith - do - 0479 A 

27. Beldar - do ­ 6.055 A - 202437 

NOTE :- ( i ) A is the total plinth area (m2) of all the floors of the build ing 

( ii) The relations are applicable for a range of 1600 m2 to 26000m2 plinth area . 

(i i i) The type of foundation considered is co lumn footings. 

(iv) The relation for rei nforcement has been given in terms of deformed bars. 10 to 20% 
of this reinforcement may be taken as mild steei. 
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APPENDIX 'A' 
SPECIFICATIONS 

S. N. Element/Item Reference specifications adopted for the Study 
of work 

1 . Foundation 

2. Frame 

3. Walling 

4. Flooring 

5. Structural 
Floor/Roof 

6. Joinery 

7. Finishes 

*Excavation in ordinary soil. 

*R.C.C. Column footings with P.C.C. 1 :5:10 (1 cement: 5 fine sand 

10 graded stone aggregate 40 mm nom i nal size in beds. 

*Sand filling in plinth under P.C.C. beds : 


*Brick work in cement mortar 1 : 6 (1 cement: 6 coarse sand) using 

traditional bricks. 

Reinforced cement concrete frame including finishing and plastering 

the exposed surface with cement mortar 1 : 3 (1 cement: 3 fine sand) 

of thickness not exceeding 6 mm to give a smooth and even surface. 


*Brick work in cement mortar 1 : 6 (1 cement : 6 coarse sand) using 

traditional bricks . 

*Ha lf brick work in cement mortar 1 : 3 (1 cement: 3 coarse sand) 
with hoop iron reinforcement for partitions. 
*Reinforced Cement Concrete work for lintels, Chajjas, fins 

including finishing and plastering the exposed surface with cement 
mortar 1 : 3 (1 cement: 3 fine sand) of thickness not exceeding 
6 mm to give a smooth and even surface. ­
Terrazzo (Marble chips) flooring laid insitu, as follows ;­
*10 cm thick P.C.C. 1 : 5 : 10 (1 cement : 5 fine sand : 10 graded 

stone aggregate 40 mm nom ina l size) subgrade for ground floor and 
5 cm thick cushionrng layer of l ime concrete using brick aggregate 
of 25 mm nominal size and 50% mortar comprising of 1 Lime; 2 
Surkhi on R.C.C. slab for upper f loors. 
*40 mm thick marble chips f looring, rubbed and pol ished to granoli ­
t hic finish (Machine grinding), underlayer 31 mm thick cement 
concrete1 : 2 : 4 (1 cement; 2 coarse sand; 4 graded stone aggre­
gate 10mm nominal size) and top layer 9mm thick with marble chips 
laid in cement with marble powder mix 3 : 1 (3 cement; 1 marble 
powder) by weight in proportion of 4: 7 (4 cement marble powder 
mix : 7 marble ch ips) by volume) . 
*21 mm thick marble chips ski rting rubbed and polished to granolithic 
finish underlayer 15 mm th ick cement plaster 1 : 3 (1 cement: 3 
coarse sand) and top layer 6 mm thick with marble chips laid in 
cement and marble powder) by weight in proportion of 4: 7 (4 
cement marble powder mix: 7 marb le ch ips) by volume. 
Reinforced cement concrete slab includ ing finishing and plastering 
the exposed surface with ce I ent mortar 1 : 3 (1 cemen t : 3 fine sand 
of thickness not exceeding 6 mm to give a smooth and even surface. 
Doors ; 
Wooden frames 100 x 60 mm for doors with 40 x 3 mm flat iron hold 
fasts 40 cm long and embedded in 30 10 <15 block of PC.C 1 :3:6 
(1 cement; 3 coarse sand: 6 grade stone aggregate 20mm nominal 
size) . 
* 35 mm thick flush door shutters, non decorative type . 

Windows : 

*Steel glazed windows of sta dard ro lled steel sections 

* 12 mm thick cement plaster 1 : 6 (I cement: 6 fi ne sand on smooth 

face on brick walls . 

* 20 mm thick cement plaster 1 : 6 ( I cement : 6 f ine sand) on rough 

face of brick walls. l: 

*White wash/colour wash both internally and externall y. 

*Painting on doors and w indows over a coat of primer 
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APPEND IX-B 

COMPUTATION OF BUILDING COST FOR A BUILDING WITH 10000Ml PLINTH AREA 

S.N. 	 Material/Labour Unit Statistical Re lation Quanlity for Rate Amount 
10000 M2 (Rs . ) (Rs.) 
Pl inth Area 

2 3 4 5 6 	 7 

1 . Cement tonnes 01925 A + 18.52 194352 180000 5441856.00 
2 . Fine Sand cu m 0.08 A + 105.50 905.50 15000 135825.00 
3. Coarse Sand cu m 0.2592 A - 80.94 2511.0~ 270.00 677986.20 
4. Coarse aggregate 

20mm Nom size cu m 0.2728 A - 48.50 2679.50 355 00 95122250 
5. Coarse aggregate 

10mm Nom size cu m 01164A ­ 20.74 114326 335.00 382992.10 
6. Coarse aQgregate 

40mm Nom size cu m 00151 A + 73.91 224.91 320.00 71971.20 
7 . Brick ba l last 

25mm Nom size cu m 0.0426 A - 38.37 387.63 140.00 54268.20 
8 . Timber for Formwork cu m 0.005 A + 11 .19 61 .1 9 10000.00 611900.00 
9. 

10. 
Timber for Joinery 
Ballies 

cu m 
m 

0 .0024 A -
o 5507­ A + 

0.53 
797.5 

23.47 
6304.50 

2500000 
20.00 

586750.00 
126090.00 

11. Bricks % Nos. 1.1829 A - 524.23 11304. 77 110.00 1243524.70 
12. Deformed bars tonne 00479 A 479.00 1600000 7664000 00 
13. 
14. 
15. 

Door Shutters 
Window Snutters 
Glass 

sq m. 
sq m. 
sq. m. 

00636 A -
0.1117 A + 
0.1407 A + 

17.07 
93.26 
55.99 

618 .93 
1210.26 
1462.99 

800.00 
250.00 
14000 

495144.00 
302565.0~ 
204818.60 

16. 
17. 

Primer 
Paint 

Ut 
Lit 

0.0256 A + 
00322 A + 

9.7 
7.24 

265.70 
329.24 

0.00 
120.00 

1594200 
39508.80 

18. 
19. 

Lime 
Surkhi 

qtJs 
cu m 

0.0754 A -
0.0204 A -

51 .21 
1839 

702.79 
185.61 

180.00 
25000 

126502.20 
46402.50 

20. 
21 . 

Marble Chips 
Marble POwder 

qtls 
cu m 

0 .1338 A -
0.0012 A -

4852 
036 

1289.48 
11 .64 

100.00 
850.00 

128948.00 
9894.00 

22. 
23. 
24. 

Mason 
Carpenter 
Glazier 

working days 
-do­
-do ­

1 1314 A -
07094 A + 
00122 A + 

407 .4 
444.09 

1031 

10907 
7543 

132 

100.00 
100.00 

90.00 

1090700.00 
75430000 

11880.00 
25. Painter -do - 00905 A + 37.26 942 90.00 84780.00 
26. Blacksmith - do ­ 0479 A 4790 100.00 479000.00 
27. Beldar - do - 6.095 A - 2024.37 58 525 .60 50.00 2926280.00 

* * *FITTINGS (For doors) 

Assuming the size of door shutter is 2m x 1 m 
Area of shutter = 2m 2 

Totnl shu tter area for the whole building=618.93 m2 

No. of doors ~ 8 
2 

93 = 309 47 say 310 

Based on the above assumptions and computations 

i) Hinges 100mm Nos 3), 310 (3 hinges per shu tter) 930 25.00 23250.00 
ii) Mortice Lock Nos. 1 x 31 0 (one Lock per shutter) 310 24000 74400.00 
iii) Tower bolt 250mm Nos. 1 x 310 (one bo lt per sh utter) 310 30.00 9300.00 

R. W. PIPE 

100mm Total plinth area - 10000 m2 	 r 

No. of Storeys = 5 

Roof area _ 1OO~O _ 2000 m25 ­

2000 	 .No . of R.W. Pipes = 40- = 50 nos (one pipe serves 40m 2 of roof area) 
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, 2 3 4 5 6 7 
Storey Height = 3.1m 
Length of each pipe = 31 x 5=15.5 , O.5=16 m apprOl( 
Total length of pipe = 50 x 16=800m 800.0 40.00 32000.00 
A.C Shoe 100mm <p Nos. 50 30.00 1500.00 
A.C Head 1 OOmm (/1 Nos. 50 35.00 1750.00 
A.C Bend 100mm <p Nos. 50 25.00 1250.00 

Total 24808501 .00 
Add for Scaffolding @ 0.25% 6202125 

24870522.25 
Add for water charges and sundries a 2% 497410.45 

Total 25367932.70 
Add contractor's profit and 0 H. (ri; 10% 2536793.30 

Total cost of Building 2790472600 

Pl inth Area rate 2790.05/m2 

Note; - The computation has been made with the rates (approl(.) of the year 1996 at 
Roorkee 

APPENDIX-C 

COMPUTATION OF BUI LD ING COST INDEX FOR THE YEAR 1996 ' 
W. R. T. 1993 AS BASE YEAR 

Year 
S. Materials/ Labour QU 2ntity Unit -­19Q 3 1996 
No. Rate (Rs ) Amount (Rs.) Rate (Rs) Amount (Rs.) 

1 Cement 1943.52 tonnes 230000 4470096.00 2800.00 b441856.00 

2. Sand 341656 m3 16000 54664960 250.00 854140.00 
3. Coarse aggregate 4047 .67 m3 280.00 , 133347.60 340.00 1376207.80 
4. Timber 8466 m3 20000.00 1f93200 00 25000.00 211650000 
5. Bricks 11304.77 %Nos. 7800 881772.06 110.00 1243524.70 
6 . Steel 47900 tonn s 14000 00 670JOOO.00 1600000 7664000.00 
7. Flush door shutter 61893 m2 630.00 389925.90 80000 495144.00 
8. Steel window 1210.26 m2 207-00 25052382 25000 302565.00 

9 Mason 10907 Days 8000 87256000 10000 1090700.00 

10. Carpenter 7543 Days 80.00 60344000 10000 754300.00 

11 Blacksmith 4790 Days 80.00 383200.00 100.00 479000.00 

12. Beldar 585256 Days 40.00 234102400 5000 2926280.00 

cost Index 24744217.50 
20271738.98 

x 

2027 1738.98 
. _ -­

100 = 122.06 Say 122.0 

-
2474421750 

NOTE: 1. 
2. 

Ouantities have been comuted for a building w i h 1 O . OOOm~ plinth area. 
Computation have been based only on major ma teria ls and labour. 

7 

http:2536793.30
http:25367932.70
http:497410.45
http:24870522.25
http:32000.00

