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.-I ....... 
My dear Chairman; 

' -

MINISTER FOil. , 

FOOD AHD AGII.JCULTUII.E 

GOVEII.NMENT OF INDIA 

.New Delhi, January 10, 1961 • 

I am sending herewith a report of the Buildings Ptojecta Team on 
:Storage Structures. You will recall· that the first subject taken up by the 
Team for evaluation was the construction of grain godowns. We brought 
.aut a report which was accepted by the Ministry of Food as well as by 
the Mimstry of W.H. & s.. The solution then proposed was an ad hoc 
.ane to meet the immediate needs of the situation, specially for large sized 
-storages. 

Now the requirements of storage facilities of various type and! capa· 
-cities have increased so as to cope with the increased food production and 
large scale im~rts from abroad. Considering the magnitude of the pro­
blem and the changing situation in the avaifability of materials, we con-
5idered it worthwhile to examine the guestion in a broader perspective and 

. evolved! several designs which could iie adopted at different pfaces in the 
-country to suit the needs of lhe different regions and d~ands of varying 

· 5ituations. The study was undertaken by a composite Panel under the 
-chairmanship of Shri U. J. Bhatt, Chief Engineer (B. &: R.), Government of 
Gujrat. The Ministries of Food and W.H. Be S. were fully represented on 
the Panel, A representative of the Warehousing Corporation was also 
associated ·with the work .of the Panel. · 

Aftet: considering a number of alternatives the Panel has recom· 
mended a few. typical ones and!' has given broad indications as to the 
considerations, both technical and financial, that should govern the selec­
tion of a ra:rticular type. I ho~ the re..Port will be of use to the 
Ministry o Food as well as the Warehousmg Corporation whe have a 
big programme of construction before ,them. 

· J taklr this ~pportunity of thanking Shri U. J. Bhatt, Chairman of the 
Pap.el and other Members for the trouble they have taken in preparing 
thu report. 

Chairman, 
Committee on Plan Projects, 
Government of India, . 
New Delhi. 

Yours sincerely, 

S. &. Patil 
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INTRODUCTION 

0.1. The Committee on Plan Projects took up the study of grain 
godown in 1957 when .difficulty was· exJ?erienced .in getting structural 
steel sections. The Panel set up for thts purpose analysed a number 
of alternative designs. namely, (-a) timber trusses and J?Urlins -with sheeted 
roofing, (b) pre-stressed concrete girders anJ rafters -wtth sheeted rooliing, 
(c) modified steel trusses and purlins with sheeted roofing and (d) shell 
onstruction. -

0.2. Considering the acute shortage of timber for structural purposes 
and the necessity of putting up large number of godowns for storage, the 
Panel did not recommend the adoption of timber roofing for godowm _at 
that time. -Similarly, the pre-stressed concrete alternative was ruled out 
i:lue to want of high tensile steel wire and equipment, The Panel could 
not recommend steel trusses as the very purpose of setting up of the 
Panel was to explore ways and means of curtailing the use of structural 
steel. After processing a number -of other alternatives in concrete, the 
Panel came to the conclusion that shell construction with a chord width 
of 90' and a- double span of !15' would meet, 1.he requirements. The 
width of 90' was chosen to eliminate the central row of columns and the 
valley gutters which are always a source of trouble and recurring expense. 

_ -0.!1. Th~ report -of the Panel was accepted by all concerned and the 
C.P.W.D. has -already consrructed a few godowns with !Shell roof in 
Calcutta and has programmed to extend it to Delhi and Bombay. The 
solution then proposed was an ad hoc one to meet the immedtate needs 
of the situation, specially for large sized storage. 

0.4. In the planned development of the country, emphasis is being· ' 
laid on increasing the production of foodgrains. Noticeable progress has 
already been made. At the beginning of the First Plan,. in 1950-51 the 
food grains production amounted to 52·2 million tom. At the end of the 
First Five Year Plan, in 1955-56 it amounted to 65.5 million tons and in 
J 958-59 to 7!1.5 million tons. At the end of the Second Five Year Plan, 
the production is expected to go up to 75 million tons and by the end of 
the Third Five Year Plan to 100-105 million tons. Along with the efforts 
i(j increase rroduction; it is proposed to maintain sufficiently large 
quantities o food grain in reserve to stabilize prices and meet emer-
gencies. -

0.5. It is estimated ·that about !10 to !15% of food grains produced in the 
country move through trade channels. These would need storage facili­
ties right from the centre of production to the centre of consumption. 
Consrruction -of storage sturctures with varying capacities, therefore, be­
comes essentiaL Further, large scale imports of foOd grains are expected 
in the next few· years, which would require additional storage f:Icilities. 
Considering the magnitude of the problem and the changing situation in 
the availability of steel, the Committee on Plan Projects considered it 
worthwhile to re-examine the question in a broader perspective and 
evolve several alternative designs which could be adopted· at different 
places in the country, to suit the needs of different regions and the de­
mands of varying situations. 



ii 
tl.6. A Panel to consider this question, was set !IP 'in. consultation. with 

the Ministry of Food & Agriculture. Its composition JS as follows.-. 

Shri U. J. Bhatt, 
Chief Engineer (BBcR), 
Public Works Department, 
Ahmedabad. Chairman 

Shri V. D. Bhandari, 
Central Warehousing Corporation; 
New :pelbi. 

Shri · 0. Muthachan; 
Addl. Chief Engineer, 
Food Zone, C.P.W.D., New Delhj. 

Dr. S. V. Pingle 
Director Storage, 
Ministry of Food & Agriculture, 
New Delhi. 

Shri K. V. Thadaney, 
Regional Engineer, · 
Concrete Association of India, 
9, Mount Road, Madras.' 

Shri K. G.· Rajagopalan. 
Superintending Surveyor of Works, 
Central Public Works Department, . 
New Dellii. 

•Shri R. P. Mhatre, · 
General Manager, .' 
Hindusthan Ho11$ing Factory, 
New Delhi. 

Member 

Member 

Member 

Member 

· Member 

Shri T. S. Vedagiri, 
Superintendin!S Engineer, 
Buildings ProJects Team, 
New Delhi . · Mcmber.Secretary 

•Shri S. D. Pathak, General Manager, Hindusthan Housing Factory, 
New Delhi, took the place of Shri R.P. Mhatre from September, 1959 as 
the latter was transferred to Bombay. • 

Shri P. M. Thomas, Storage Adviser, Central Warehowing Corpora-
tion, also attended the last meeting of the PaneL • . · 

0.7. A preliminary meeting of the Panel was held on the 6th June, 
1959 in New Delhi. The Panel had its first meeting on the 30tlt 
September, 1959 in New Delhi, followed by three meetings held on the 
15th ·March,· 1960, the 12th and Uth of July, 1960 and 2nd lc 3rd 
:PCJ:ember, 1960. · 
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0.8. The Panel during .its meetings considered in detail lhe require­
ments of bagged storage as most of the grain which flows in trade channels 
is handled in jute bags. The Panel is aware that it would be more 
expeditious and economical to handle and store grain in bulk as done 
in countries like the U.S.A., Canada and Argentina. · Its adoption in this 
country, however, is beset wilh aifliculties at present as there are no 
suitable arrangements for carrying and storing grain in blilk. As bulk. 
storage all'ords .better preservation of grain over longer periods, economy 
in space and saving in the cost· of bags and bagging, it is necessary to 
create facilities progressively for resorting to it in future. These facilities 
will include varying capacities of bulk storage in the distribution centres, 
mechanical equipment for charging and· discharging, suitable wagons 
and trucks for bulk transport by rail and road etc. The structural 
arrangements for bulk storage are under active consideration of the Panel 
and will be dealt with in a subsequent report. · 



APPENDIX I 

DESCRIPTION OF ALTERNATIVES 

I. Sheeted Roof Structure with Tubular Roof TruBS. 

Plate 'No. I gives the details nf the structure commonly adopted for 
constructing godowns for storing grains and other commodities. · ~he 
godown is 90' wide wi~h covered platforms of 8 feet width on road s1de 
and 10 feet width on rail side. The structure consists of RCC columns 
spaced 45 feet apart laterally and 15 feet apart longitudinally with brick 
masonry walls 13t inches thick. · The rooi consists of Tubular Trusses 
supported! on RCC columns and ~vered with Asbestos Cement Sheets. 

2. Sheeted Roo£. Structure with Mild §teel Portal Frame (Welded). 

Plate No. II gives the details. TI1e godowns is 90 feet wide with cover-· 
ed platforms of 8 feet width on road side. and I 0 feet width on rail side. 
The structure consists of RCC columns spaced 45 feet a_Part latera!ly and 
28 feet 7t- inches apart longitudinally, cloaked with bnek masonry walls 
of 13t inches thick. The roof consists of· welded space purlins covered 
with Asbestos Cement Sheets . 

..... 
3. Sheeted Roof Structure with RCC Gable Frame. 

Plate No. III gives the details of the structure as designed by the 
Concre~ Association of India. . 

The Godown is 90 feet wide with covered platforms of 8 feet width 
on road side and 10 feet width on: rail side, spaced 45 feet apart laterally 
and 12'-6" apart longitudinally. The structure consists of RCC Gable 
Frames and RCC purl.in& covered with Asbestos Cement Sheets. Plat­
Eo~ are also covered with Asbestos Cement Sheet supported by RCC 
purlins and RCC framed brackets fixed to" the colu~ns. 

4. RCC Semi-Elliptical Shell Roof Structure. 

Plate No. IV gives the details of the- structure with elliptical" sbell 
roofing. The godOwn is 90 feet wide with covered platforms fur a width 
of 8 feet on road side and of 10 feet on rail side .. 

The structure consists of RCC columns spaced 45 feet apart laterally 
!'-nd 35 f~et apart longitudinally, cloaked witli brick masonry walls of 18t 
mches th1ck. ~he roof consists of RCC traverses (frames) supporting the 
RCC shell continuous over two spans of 45 feet each The platforms 
may be covered either with Asbestos Cement Sheet ~r RCC slab over 
brackets of RCC or Tubes. · 

P~cing concrete along the edges at angles steeper than 45° would 
requ~re top forms and greater care in concreting. 

10 



li 
5. RCC Segmental Shell RCJC?f Sttuc~e. 

Plate No. V ~ves the details of shell roof structure with a chord width 
of 90 feet. - · 

·The godown is 90 feet wide with oovered platforms on either side for 
a width of 8 feet on road side and ·1 0 feet on rail side. The structure 
<onsists of RCC columns spaced 90 feet apart laterally and 35 feet apart 
longitudinally, cloaked with_ brick masonry walls of 13! inches thick. 
The roof consis111 of RCC Trusses supporting the RCC shell continuous 
over two or three spans. Provision _for expansion is made between the 
<ontinuous units. The platform roofs covered wi~h Asbestos cement 
sheets are supported by cantilivered brackets of RCC or Tubes fixed tq 
RCC columns, 

6. Sheeted Roof /itructure with Prestressed, Precast Truss and Purlins .. 

Plate No. VI gives the details of the 'tructure as designed by the 
Hindusthan Hopsing Factory, New Delhi·l. The godown is 90 feet wide · 
with covered platforms of 8 feet width on road side and- 10 feet width 
on rail side. The structure consists of RCC columns spaced 45 I'A!et 
apart laterally and 18 feet to 20 feet apart longitudinally cloaked with 
brick masonry walls of 13! inches thiCk. The roof consists of RCC 
Trusses with Precast Prestressed Members, and prestressed concrete 
purlins, covered with ~bestos Cement· Sheets. 

7. Sheeted Roof Structure with Timber Truss. 

- In place where timber 9f suitable quality could be made available, 
it is worth ado(>ting timber trusses an<l purlins in roofing. The use of 
timber_ resultS 1n the "Saving of steel. -Recent -develot>ments- of timber 
technology make it _possible to use ~en subsidiary speaes, p~vided they 
are seasoned sdenufically. The settmg up of umber seasonmg plants, 
is, however, a pre-requisite if wbsidiary species are to be used" for the 
fabrication of the trusses. Where several strUctures are proposed to be 
put up, a small seasoning plant would be quite justified. The plant, !let 
up: could serve constrUction also in the neighbourhood subsequently. 

. Laminated construction with nailed joints and with connecton is 
popular in U.K. and other_ countries. .The Forest Research Institute, 
Debra Dun have also conducted useful ·experiments and have evolved 
d!!5igns of truSseS for 45, 50 and 60 feet spans. 



APPENDIX If 

Rl!LA TIVE MBRITS OP DIPFERENT STRUCTURES 

' Tubular Welded :a. c. c. :a.c.c. ahcll :a.c.c. wu Prestnssec~ 
SLNo.-. Description or Structure Truss Frame): Gable (Elliptical) (Scsmcntal) Prefabricated 

: Truss 

(1) (a) (3) (4) (5) (6) (1) 
' . 

(8) 

r. · Capital cost per alt. of GociO'ivn Ara (C) -· 9'95 B•o5 8•25 9•89 10•32 8•54 -

•• Maintenance cost (Comparative) in tenns of present• 
worth per sft, of Godown Area (M) . 2.•14 z•Ia 1•93 1'92 2'05 t•96 

TOTAli-C+M(i.&, ItemS l+:a) 12•09 10•17 IO•I8 JI•8J 12•37 JO•SO 

INTANGIBLES : -" r. Bxmuion : 

(a) Skilled labour or ordill&t'Y .labour •.. Ordy. Skilled Ordy. Ordy. Ordy. Skilled 
(b) Competent firms (A) or ordinary firms (B) . . • B A B A A A 
(e) Special trained supervision or ordinary supervision Ordy, Special Ordy, Special Special Spcclalj 
(d) Special equipment or ordinary equipment •. Ordy. Special Ordy. Ordy. Ordy. Special 
(1) Time of execution more or less Less (6 (Less ~ Less (7 More (9 More (9 Less (7 

months) months months) months) months) monthS) 
(/) Foreign exchange .Involved, if any : Nil. Nil. Nil. . Nil Nil Yes~ 
Ct) Many godowns In a place for economic·· repetitive use 

of centering · and mould or not • . · • , No No Yes Yes Yes Yes 
II. B~: 

(a) Economic Life "' •tructure • Equal 'Equal Equal Bqual Equal Equal 
(b) l\elatll9 !""!ntC!!!l!'~ coat • • • ~ ~ J.,esa Moo -~ t.est 



(c) Flexibility oflayout inside Godown •, Less Less Less Less More Less 
(tl) Leakage through roof and Valley Gutters More More More Nil Nil· More 
(•) Effective volume inside Godown . Less More More Less More Less 
(f) Olspersion of natural light Less Less Less More M11re Less 
(t) Insulation aplnst heat and cold Less Less Less (More More Less 
(II) Consumption of materi•ls :-

(i) Structural Steel •• Nil More Nil Nil Nil Nil 
(ii) Mild steel Less Less More ·More More Less 

(iii) M. s. Tubes • More Nil Nil· Nil Nil 
. 

Nil 
(iv) High Tensile steel Nil Nil Nil Nil Nil Yes 
(v) Accessories • More More More Less Less More 
(vo') Cement Less Less More More More More 

(o') Resistance to fire Less Less More: More More More 
0) Insurance rates .More More More Less Less More 

' . 

0Aa long as there is Shortage ofstructurol Steel in the Country, the adoption of these alternatives will involve 'foreign exchanse directly or 
.... ... 

Indirectly. 



APPENDJXJU 

COST STUDY O'P ALTBRNATIVB STRUCTURBS --
Sl. Tubular Welded R.C.C.Gabie SheU Roof SheD Roof Prefabricated 
No., DescriptlaD Unit TtusS frame (With Frame bWith Bllipti<:al) (Segmental) Precast 

~th A.C. A. • and 
c. Sheet) Sheet) Pre-

Sheet) tet>sioned 
. (with 

A. C. 

(S) (6) (7) 
Sheet) 

(2) (3) (4) (8) (9) 

lo Sitle of Godown (Clear dime!l!jloit)' • 148'-9"X 
87'--6" 

142'-o'x 
88'-J'*. 

ISO'-o"X 138'~'x 14o'-lo"X 148'-6" X 
. 8?'-9"' 8g'-o" 88'-9. 88'-3· 

' 
(11) Plinth area .. Sf!. 16,335 xs,sso 16,524 IS,3U I$0880 J6,6o2 

(6) Godowa Area • Sft. 13,016 12,620 13,163 12,28;r. u,soo .13oiOS .... .... 
(II) Coot of frame work Rs. 75,8~ 48,ioo 52.500 73oOOO 7So000 57o000 
(b) Coot of filler work Rs. 53.700 . 53,500 s6,too . ..S.soo S4o000 ss.ooo 
(c) TorN. COST Rs. lo29,SOO I,ot,600 x,o8~6oo x,.:z.t~soo 1,29,000 1,12,000 

4. (a). Coot of frame work per aft. of Godown 
Area ·. . • . . • • . lla. s·Sz 3•8I 3'99 5'94 6·oo · 4'35 

(b) <:ost of filler work po.r J!t. of 
Godown Area • . Rs. 4'13 4'24 4•26 3'95 4'32 4'19 

(c) TOTAL cosr 1'111 arr. OP GQDillltN Ali!A Rs. 9'95 8·os 8•25 9•89 10•32 s·s4 

$.. (a) Equated CCIII of maintenanc:e per year . Rs. 1,300 1,250 .t,200 t,too 1,;oc> 1~00 
(6) Equated cost of mnintcnanao over capital 

·COlt % % 1'00 1•23 t•l2 0•91' ,0'93 1'04 
(c) Preent worth c:oot o£ maintenance per 

R•. sft. of Go<lown Area • • 2'14 . 2•12 • 1•93. 1'92 2 OS 1'!)6 



6. Present worth cost o£ capital and maintenutee 
Rs. 

. 
10•18 n•81 ' 4(c)+S(c) · • • • • • la•09 10'17 U•37 10·50 

1· Quantity of Steel per 100 af't, of GodoWii 
Area. li Structural steel 

.. Cwts •. Nil. 2'31 Nil Nil Nil 0'07 
b M. S. Reinforcement Cwta. 1'57 x·29 4'03 4•36 4'26 1.14 
c M. S. Tubes • Cwts. 2'40 Nil Nil Nil Nil . Nil 
~rica •• · . . • Cwts. 0'19 0'19 0'1!1 o·os .0'0!1 • 0'35 

(H. T; Steel) 
0'19 

(4) ToTAL QIMNTITY OP STIIBL (a+b+c+d) Cwts. 4'16 3'7!1 4'22 4'41 4'35 1'15 

8. Qulll)tit~ of cement per 100 af't. · Cwts. 18•8!1 17'!11 31'12 27'$3 29•6o 18•01 
of Go<lown Area. 

ll· Economic life or structure Years 75 75 15 75 15 · 7S 
10. Time of Construction Months 6 7 7 ll ll 1 
u. Msterills for PI:IIIIIC and filler works 

Cwts. (a) Cement 2,525 2,300 :&,?SO 3>420 3.580 a,6so .... 
(b) Sml 

1 
Cll 

(a) Mild steel •1 Cwts. 204 163 530 535 532 ISO 
(ii) Structural Steel ; .. Cwts, Nil 2!13 Nil Nil· Nil .10 
(iia) .High tensile steel Cwts, Nil Nil Nil Nil Nil 4$ 
CM M. S, tubes Cwts. 316 Nil Nil Nil Nil Nil 
(v) Ac:cesaories • 

. Cwts. as 2$ 25 8 12 as 
(c) Sand Cf't. 10,000 !1,000 10,400 12)000 12,8oo 10,000 
(d) Ballast 

(i) •• ~ size Cf't. 6,zoo 6,000 6,soo 6,000 6,000 . 6,soo 
(ia) t• & i' size en. 4o700 3,600 4,500 10,200 !lo500 4oSOO 

(•) Bricks Nos. I,8s,ooo · 1,8o,ooo I,So,ooo I,so,ooo :a,oo,ooo 2,os,ooo ··-. No11.-(1) The costs apply to Delhi and will vary at other places according to basic rates of material and labour. 
(a) All structures are suitable for Zones, I, II, and III of wlndr.essurc· 

and q~~~ntity of steel and cement will be higher for Zone • 
The estimate of wclded frame struCI.Ute rclates to Zone III, 

(3) Quantity of sand in 11 (c) does not include sand used in basement fillina. 



APPENDIX IV 
TAB~B I 

ABSTRACT OF COST-sTRUCTURE WITH T:tJBULAR TRUSS 

Rate 
Item Quantity ~-

A. FRAME WORK 

1 J!anh wort in foundation 
lor columns • z,6o0 eft.· 33'00 

z Lean concrete (c. c. 
x:~ao) below footing 16o eft. 93·oo· 

S R. C. C. 1 :2:4 in column 
footing (c:, c:. & Co) soo eft. z·19 

4 R.. C. C. 1 :z :4 in column · 
(c:, & Co) and beams I,140 eft. 2·so 

s R..C.C. I:tl:3inc:olumns 
(c:a) 8zo cit. 2•75 

6 M. S. Reinforcement in 
columns, footings & beams 193 cwts, 42 ·oo 

7 Providing tubular truss 
with purlins and access-
ories 16,335 sft. 2 • 30 

8 Erection • 

' 9 Roofing ·with A.C. Sheet 

10 Ridge 

11 Vatley Gutter 
• 

12 Eave Gutter 

13 314" dia. holding down 
bol!• s' -o• long · for 

. mam trUSS 

14 3/4" dia. bolts 1'-o• long 
for platform bracke.ts . 

IS Wind ties Ii" X 1/4" M.S. 
Plate • 

16 Lead sheets I/8" 'thick 
for columns c:,.. & c; 

17 Painting Iron work 

J8 lfdd extra cost for cement 

19 Add CXtrB cost for steel 

zo Contingencies ~- 3% 

16,335 sft. 

18,700 sft. 

312 rft. 

1$6 rft. 

3IZ rft. 

44-SCts ' 

7 CWts, 

z·z ewts. 

.2,700 sft, 

26 tons 

1o·o tons 

!1.8 

o·o8 

7S•OO 
2'19 

4'ZS 
3'7$ 

'13•00, 

I4o·oo 

18·so 

1$'00 

'70'00 

Per 

1,000 eft. 

100 eft. 

/ 

eft. 

eft. 

eft. 

cwt.· 

sft. 

sfr. 

100 sft. 

rft. 

rft. 

rft. 

set 

cwt. 

cwr. 
too. sft 

Ton 

Ton 

TOTAL 

Amount 
Rs. 

86 

149 

2,8so 

8,106 

37,571 

1,307 
14,025 

683 

66~ 

572 

z87 

308 

soo 
390 

700 

2,390 
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I 2 3 

B. FILLER wo~ 

1 Eanh work in foundation 
2 Filling with caned earthin 

ba.cment 
3 Filling with sand' in base­

ment 
4 Lean cOncrete (C. C • 

.:s:ro) in foundation 
S C.C. 1:4:8 under ftoor 
6 R. C. C. (I ::o:4) in corblea 

and lintels • • • 
7 C. C. (1::0:4) in PlatfOIIn 

coping • • • 
8 C. C. (I ::o:4) for embed­

ding bolts etc. 
9 M. S. Reinforcement in 

lintels and corbels 
IO D.P •. c;:. It" thick in c.c. 

I :2:4 including water 
proofing • .• 

II Brick work in C. M. I :6 
in foundation 

12 Brick work in C. M. I :'4 
in foundation 

13 Brick work in C. · M. 114 
in supersuuctUre 

I4 Brick work in C. M. I :6 
in superstrUctUIC 

I5 Flooring 2' thick in c.c. 
4:2:3 • • 

16 Hot Bitumen painting 
(water proofing) 

I7 RoUing shutters 

IS Ventilators V (in gable 
end Walls) 

19 Ventilators V1 . (Top in 
longitudinal Panel 
walls) - • • • 

20 Ventilaton V1 (Botton 
in longitudinal Panel 
walls) 

21 Grating to v. • 
'22 M. S. Hold fasts 
23 Cbarulels to V1 • 

24 Plastering ·with C. M. I:6 
both inside _& CIOnside 

4·300 eft. 33 ·00 

1,270 eft. 93 ·oo 
5,030 eft. I04 ·oo 

ISO eft. 2··so 

265 eft. 2.12 

17 eft. I '!14 

550 aft. 49"33 

97'00 

750 eft. 108·00 

7,200 cft. n6·oo 

850 eft. JOS•OO 

15,100 aft._ 44 ·6o 

'15,300 aft. 9·50 

640 aft. IO·OO 

169 aft. 

400 sft. 

4Qaft. 

I8o Jbs. 
I32 Nos. 

2 cwu. 

4'91 

·o·8I 
o·SI 

43'00 

4 

I,OOO eft. 

1,000 eft. 

100 eft. 

100 eft. 
100 eft. 

eft. 

eft. 

eft. 

100 aft. 

100 eft. 

IOO eft. 

IOO eft. 

100 eft. 

100 aft. 

100 aft. 

aft. 

aft. 

aft. 

aft. 

lbs. 
each 
cwt. 

100 aft. 

s 

142 

375 

33 

462 

271 

1.454 

6,400 

1,114 

334 

146 
107 
86 
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I :z 3 4 s 

, 

zs White washiJig 18,soo aft. . 1'19 100 aft. :z:zo 
:z6 Palntln~ wood work (Von-

100 sft. tUators . . . 6oo sft, 17"75 107. 
Z7 Painting Iron work (Doors 

:z,xoo sft. 18·so 100 sft. . 389 and gratings) • • 
28 6' dia. A.C. Rain water 

rft. 396 pipes 132 Ift. 3'00 
Z9 6' A.C. Head • • 6nos. 4•ZS each 26 
30 6' A.C. Bend • 8nos. · s·so -each 44 
31 ~ Open Masonry drain • soo rft. :z·os rft. 1,ozs 
3Z Bird. Proof NertiDI 100 ~ft. :z•oo s!r.' 200 -
33. Wooden fenclus of Hard 

wood .. . . zs eft. IX·6z eft, 3ZS 
34 i' thick rubber backing • llsft. 4'10 sft. 45 

\3S s/8' diL bolrst(~ long for 
.· z·6z fixing in blocks • • 0\ZDOS,. each liO 

36 s/8' ciia. botrs x' -o- lonai . . 
for fixing in corbela · , 30ilos,. 1,"44 [each -43, 

37 Plinth protection • • . sso sft. 41'35 . xoo sft. ZZ7 
38 Painting wooden fendera .. 

. witb Solignum • .• 300 aft. 3·.00. 100 sfr. 9 
39 Add for exrra cost of ce-

mont • • 97 tons 15•00 ton 1,455 
Add for extra COlt of !lteel • 

. 
:40 . 0•7 ton 70•00 ton. · -49 
41 Contingencies about 3% -· 106IS ---

.$3.700 



APPENDIX IV 

TABLB a 
ABSTRACT 01' COST-STRUCTURB WITH WELDED PORTAL FRAME 

' 
Sl. No. Item Quanlitr 

Ra.te 
Rs. 

A. FRAME WORK 

x Barth work in foundation 
2 Lean concrete (c.c.x:s:xo) 

undu columns . • 
3 R. C. C. · x :2:4 in columns 

and footings : • 
4 R. C. C. 1:2:4 in columns 

and beams • 
s M.S. Reinforcement 
6 Structural steel 
7 Roofing with A. C. Sheet 
8 Ridging. 
9 Valley G)ltter 

Io Ba've. Gutter 
u M.S. wind ties xlr' x 1/4' 
12 Providing M. S. Anchor · 

bolts li' dia x'-6' 
long with 4' X 4'X t• M.S. 
Plate in R. C. C. columne 
(4 seta for trUsS) 

13 Painting strUctural eteel 
I4 Ad4 ezua cost for cement 
IS Add extra cost for steel • 
16 Contingencies about 3% 

1,810 eft. 

115- eft.· 

'380 eft. 

J,xso eft. 
142~ 

290 CWia. 

16,soo aft. 
?-92 rfL 
146 rft. 
292orft. 

7 cwu. 

64nos. 
7,200 eft. 

IS toni 

az tona 

33'00 

2·so 
42"00 

63·so 
75'00 
2'19 
4'25 
3'15 

41'00 

s·so 
18·so . 
1s·oo 
70'00 

B. PJLLBR WORK 

I Bllrth work in foundation 
2 Pilling with carted earth • 
3 Pilling with sand 
4 Lean CQIIcrete (c.c. I: sao) 

in foundation • • 
s C.C. 1:4:8 undu floors 
6 R.C.C. I :2 '4 in lintels 

· 7 M.S. Reinforcement 

4.500 eft. 
:11,700 eft. 
11,000 eft. 

i.zss ctr. 
4,86o eft. 

350 eft. 
zoc:wa. 

'Per 

, I,OOO eft. 

100 eft. 

eft. 

eft. 
cwr. 

cwt. 
100 aft. 

rfL 
rft. ' 
rft. 
cwt. 

each 
lOOsft, 

1011 

ton 

TOTAL • 

1,000 eft. 
1,000 eft. 

100 eft. 

100 eft. 
100 eft. 

c:f't.. 
cwt. 

Amount· 
Ra. 

107 

832 

2,875 
·s,964 
I8>4IS 
I2o37S 

639 
6:u 

x,09s 
ll87 

3Sll 
I,332 
us 

I,54Q 

I,381 

%49 
2,466 .,.,.70 
... ~ 
SPSS 

875 
840 



I 

s. C.C. I:2:4 for embedding 
bolll. 

9· Cement concrete in 
coping 

10. D.P.C. II" tliick c. c. 
I :z:4 including water proo-

u. ling Brick work in c. m. I :6 
in foundation 

JZ, Brick work in c. m. I '4 -
in foundation 

13. Brick work in c. m. I =4 in 
superstructUre 

14- Flooring a• thick c. c. 
1!2!3 

15. Hot bitumen painting 
(water prooJiftg) • 

16. Rolling shutten 
17. Ventilators V In gable encl . 

walls 
18. Ventilators .V, in panel 

walls ... 
19. Ventilators V 1 in panel 

walls 
20. Grating to V1 
:n. M. S. Hold fastl 
22, Channel for V 1 

23, Plastering with c. m. I :6, 
I" thick • • • 

24• White washiog 3 COSII 
as. Painting wood WOik 
26, Painting Iron work 
27, 6' dia. A.C. Rain · Water 

pipes 
28. 6" A.C. head 
29, 6' li..C. Bene! 
so. 9" open Masonry . cbain 
3I. Bird proof netting 
32. Wooden fenders of hare! 

Wood • 

33· i' thick rubber backing • 
34- SIB" -dia. bolts t'-9'lcmi 

for fixing in blocks • 
3S· sf8• dia. bolta x'-o" long 

in corbela • • 
36. Plinth protection 
37· Painting wooden fenden 

with aoJisnum 
·38, Add - coat of cement • 
39· Add - cost of atee1 
40, Contingencies about 3% , 

20 

I 3 

IO eft, 

2.50 eft, 

sso sft. 

4,100 eft. 

750 eft. 

7,6oo eft. 

1..j,6oo sft. 

zoo srt. 

400 sft, 

40:-srt. 
I8o J.bs. 

I40 nos, 
2 cwts. 

17,000 srt. 
17,2.00 sft, 
. 64o srt. 
2,100 sft. 

I32 rft, 
6 nos. 
8 nos. 

soo rft. 
100 sft. 

26 eft. 
10 sft. 

40 nos, 

30 nos. 
sso •Ct. 

2•12 

49'33 

91'00 

xo8•oo 

n6·oo 

9'50 
IO•oo 

4'91 

8·34 
o·Sx 
o•81 

43'00 

I2'SO 

l'I9 
17'75 
18·5o 

3'00 
4.'25 
s·so 
a·os 
:&·oo 

n·62 
. 4'10 

1'44 
4I'35 

s 

eft. 

eft. 

IOO sft. 

IOO eft. 

100 eft~ 

100 eft. 

IOO sft. 

100 sft. 
sft. 

sft. 

sft. 

sft. 
lb. 

each. 
cwt. , 

IOO sft. 
100 aft. 
1o0 sft. 
100 aft. 

Ift. 
each 
each 
rft. 
sft. 

eft. 
sft • 

each 
IOO sft,. 

, 100 sft. 
ton 
ton 

TorAL 

:Zl 

27I 

8Io 

8,816 

334 
146 
113 

86 

2,I2$. 

205 
II:4 
389 

396 
26 

44 
I,02S 

2.00 

30'1. 

41 

IO$ 

43 
22~ 

9 
1.470 

70 

1,554 

53,500 



APPENDIX IV 

TABLI! I" 

ABSTRACI' OF COST-STRUCI'U.RB Wrnl R.CC GABLB FRAME 

-------------------------------------------------------·--·-
Sl. 
No. Item Quantity 

Rate 
R.s. 

A. FRAME WORK 

I, Eanh work in foundation 
for columns 

2. Lean concrete (c.c.1:5:1o) 
under columns 

3· R.. C. C. 1:xJ: 3l in 
column footings and pe-
destals • • • • 

-4· R.. C. C. 1:2:3 in gable 
frames, brackets & purlins 

5· M.S. Reinforcement 
6. Aabestos Sheet 
1· Ridge 
8. Valley Gutter 
9· Eave Gutter 

10. 3/4' dia. bolts and nuts for 
brackets 1' •4' long 

u. 7/8' dia, bolts and nuts at 
Joints in rafter 2' -o' long 

12. i' dia. bolts and nuts 
9' long 

13. Wind ties tJ' X I/4' 
14- Add extra costfor cement •. 
15. Add extra cost for 

steel ·• 
16. Contingencies about 3% 

2,000 eft. 

120 eft. 

6oo c:ft. 

2,550 eft. 
soo cwts. 

I8,6oo sft, 
308 :ft. 
154 rft. 
308 rft. 

88 nos. 

88 nos. 

1,144 nos. 
7 cwts. 

35 tons · 

25 tons 

33'00 

· 2·65 

42'00 
75'00 
2'19 

4'2.5 
3'75 

s·oo-

0'15 
41'00 
15'00 

B. FILLER WORK 
I. Earth work in foundation • 
:z. Filling with carted earth 
3· Filling with sand 

4- C.C. 1:5:10 in waDs etc. 
5- C.C. x:.c;8 under floors 
6. R..C.C. 1:2:4 in lintels etc. 
1· C.C. 1:2=4 in copins 
8. C. C. 1:2 '4 for embedding 

bolts etc. • • • 
9. D. P. C. 11' thick c.c. 

1:2 '4 including wmer 
pmoling 

5,100 c:ft. 
22,500 c:ft. 
IJ,500 eft. 
1>400 c:ft. 
5,100 c:ft. 

350 c:ft. 
270 eft. 

25 c:ft. 

5SO aft. 

21 

33'00 
II3•62. 

17'00 
93'00 

104'00 
2.'50 
2'12. 

-49'33 

Per 

100 eft. 

eft. 

·eft, 

cwr. 
100 sft. 

rft, 
rft. 
rft. 

each 

each 

each 
[cwt. 

ton 

ton 

TOTAL 

J,OOO eft. 
1,000 eft, 

100 eft. 
100 c:ft. 
100 c:ft. 

eft. 
eft. 

100 aft. 

Amount 
Rs. 

66 

IJ2 

7,6so 
21,000 

13,950 
675 
6SS 

1,155 

52,500 

168 
2,5s6 
1,955 
I,3Q2. 

5·304-
875 
572 

411 

27 



1 

10, M.S. Reinforcement 
n. Bril:i work iD c. m. 1:6 

in fo1111dation 
12, Brick work in c. m• 1 :4 

in foundation • 
13, Brick work in c. m. 1=4 

in superstrUctUre 
14, Flooring ~.. thick c. c. 

1:2:3 • 
15, Hot bitumen . painting 
16. Rolling shutters 
17, Ventilaton V. 
18. Ventilators V 1 

19 • .Yendlaton V1 in panel walla 
zo. Grating to V 1 

ZI. M.S. Hold fasts 
:2. Channels to V 1 

Z3o Plastering with c. m. 1:6 
•• thick • • 

24• White washing 3 coats 
:as. Painting wood work 
z6. Painting Iron work 
27. 6"dia. A.C.llain Water pipes 
:aS. 6" dia, A.C. Head 
:ag. 6' A.C, Bends 
30· 9" . dia, open Masonry 

drain • 
31. Wooden ~enders 
32. i' Rubber backing 
33· 5/8" dia. bolts I' -9" 

long 

34· 5/8" dia. bolts 1'4 
long 

35· Plinth Protection 
36. Painting wooden fendm 

with solignum 
37· Exua · ·cost of cement • 
sa. Exua cost of steel 
39-- Contingencies about 3% 

3 

26 CWIS. 

3>900 eft. 

Sso eft, 

15,250 sft. 
15.400 aft, 

SIZ aft. 
I6o aft. 
480 aft. 
400 sft. · 
288 lbs. 

16o nos. 
' 3 CWIS. 
- . . . 

17,600 sft. 
17,6oo sft. 

· 700 srt. 
1,750 sft, 
. 132 rft· 

6 nos. 
8 nos. 

soorft, 
28 eft. 
II sft, 

42 nos. 

30 DOlo 

5SO Sft, 

300 aft. 
104 tons 
1•5 tons 

4 

to8·oo 

n6·oo 

44'6o 
. g·so 
xo·oo 
6·96 
4'91 
4'91 
.o·sx·· 
o·81 

43·oo 

n·so 
1'19 

17'75 
18·so 
3'00 
4'25 
s·so 

. 
z·os 

n·62 
4'10 

. 1'44 
41'35 

3'00 
xs·oo 
70'00 

s 

, 
cwt. 

100 cit. 

[00' eft. 

100 eft. 

100 sft. 
100 sft. 

sft. 
sft. 
sft, 
.sft, 
~b. 

each 
cwt. 

100 sft, 
100 sft. 
100 sft. 
100 sft. 

rft. 
each 
each 

rft. 
eft. 

. s!t. 

each 

eac;h . 

100 sft. 

100 aft. 
ton 
ton 

TOTAL 

6 

: g,1o6 

'6,8oz 

1>463 
S,1ZO 

I,XI4 

2,357 
1,96.4 

233 
130 
129 

x,ozs 
325 
45 

n.o 

43 
227 

9 
1,560 

105 
1,630 

s6,10o 



TABLB. 4 

ABSTRACT OF COsT~TRt.rCriJR:£ WITH ace· s'EMI-ELtxnxCAr. 

SJ, 
No. 

.. SHBLL ROOF 

··- .. · .Quantity 
~· 
Ra. 

A. FRAME WORK 
x. Earth ·work Ill found•iion· 

for c:Olumns 
Lean . cono:tete (c.c:.x:s: 
10) wider columna .• 

3; R. C. c. 1:2:4 in collllim 
footings 

4;, R.c.c. 1:2=4 in colunU;,; ; 
s; R.C.C: 1:2=4 for Truiies • 
6; R.C.C. x::z:4 in shell 
7, Centerin$ for shell . •. • , 
1. Il.C.C. r:2=4. in flat roof 
9· Centering for flat roof 

10. M.S. Reinfot'"""ent 
II. Pnmdirig Tarfelt ' 

• 

IZ. White washing insklc roof. 
13. Adtl extra co&t of 
• cement • 
14· Adtl extra cost · of 

steel 
xs. Contingencia about 3%. • 

• 22o eft. 

1~100 eft. 
• 32~ eft. 
·r..c# eft. 
-4•720 eft, 
J4,$oo aft, 
I~S'cft. 

~1.400 aft, 

8o toni 

25 tons 

B. FILLER WORK 

I. Bllth. wodt in foundAtion • 
z. Fillini with caned e8nli. 
3. FIDing· With 1111d 
4- Lean concrete (c.c.~:s:xo) 

in foundation • . • 
s. C.C. 1!4:8 IUider floon • 
6. R.C.C. 1!2'4, in lintela 
7• Cement' conCrete 1:2:4. 

in platform copin& 
s. Cement concrete x ::zi4 ·ror 

embedding bolls • • 
· 9· M. S." RdD1im=nnent 

• I,Z2S eft. 
.4.700 eft, 

:zoo eft. 

250 eft. 

ncft. 
IS CWO. 

23 

93'00 

z·19 
z·so 
3"00 

z•7S• 
o·So 
~·so 

O'SO 

42'00 

45•00 
1•25 

xS·oO 

70•00 

33•00 
xi~·6a 
17•00 

Per 

eft. 
crt. 
eft. 
eft. 
aft, 

'*· aft; 
CWt. 

100 aft. 
IOOsft. 

ton· 

Tol-Ai.' • 

r,ooo eft. 
IP'O eft. 

100 ef~ 

100 Cit~ 
IOO eft. 

eft. 

.eft. 

eft. 
• cwt. 

2>409 
8l3 

4,3io 
l2,98o 
n,SofC?. 

3.563 
2,300 

:ZI,ZIO 

7.650 
:z6S 

73.000 

530 



1 

10. D.P. C. 1i" thidt c. c. 
1:2:4 includins water 
proofiDIIj 

n. Bridt wod: in c. m. 1 :6 in 
fouocSation upto plinth • 

u, Brick work in c. m. 1 '4 in· 
foundatloo and plinth • 

13. Brick won: in c. m. 1=4 in 
aupcntructuro 

14- Floorios 2• tJiick c. c. 
1:2:31 

1$. Hot Bitumen Paintins 
(Water proolins) 

"16. Rollin& shutten 

17 •. Veotilaton V. 

18, Veotilaton V1 • 

19, Veotilaton V 1 

·zo. Gratins to v, 
:u. M s. Hold r .. ta 

22. Cn•Melt to V1 

23. Plastering with o. "' ·*· l' thi<k • • 
24- White washiD& 3 coats 
25. PalDtfD& wood work 

26. Palatlar Iron work 
6" dlt, A. C. Rain Water 
pipeS 

z8, ,• A. C. Head 

2!1. 6" dia. :a.c.c. Pipes 

30. Brick Masonry c:bamben 

. 31· p• open Muomy dniD • 
32 WoodeD fenders of hard 

wood 
33· 'Rubber backinr i" thick 
34- s/8" dia. bolta 1'-')" lone 

. find. in blocb • -
35· s/8' ciia. bolta t'4 1oos 

mel . in c:orbela • 
36. Plinth protection 
37• PaintfD& woodeD fcnden 

with IOliiDUDl 

38. .Add · aua <Oat of 
cement • . - . 

39- Add aua a.~: of 
, .. steel • • • • 
411. Condorencie( about 3% 

2i 

3 

550 slt. 

4.000 c:£t. 
I 

8oo dt. 

5,700 eft, 

14.300 sfr.. 

512 1ft. 

200 sft. 

320tft. 

64 1ft, 

288 lbs, 

136 no .. 

3 CWit. 

14,100 sfr. 
14.100 sfr. 

6oo 1ft. 

1,700 1ft. 

84 Jft,. 
6 nos. 

42 rtt. 
ti nos. 

500 1ft. 

26 eft. 
usrt. 

30DOS. 
550 1ft. 

Bg IDDI 

J !Dil 

4 

n6·oo 

g•so 

o•SI 

43'00 

1z·so 
1'1!1 

17'75 

1B•so 

3'00 
4':15 

3'12 

14l•oo 

z·os 

s 

.100 slt, 

100 err, 

100 crt. 

100 eft. 

100 1ft. 

100 sCt. 

art. 
' sft, 

1ft. 
sCt.· 

lb. 

each 

IOO aft. 
100 sf!.. 
100 aft. 

IOO sft, 

Jft. 
each 

r~. 

each 

rrt. 

crt. 
art. 

each 

each 
100 aft. 

100 aft. 

too. 

ten· 

TorAL • 

6 

277 

1,35!1 

s,xzo . 

1,392 

. 1,'171 

534 

233 

JJO 

12!1 

252 

"' 131 

811 

1,o2S 

302 
45 

n• 

43 
22.7 

!I 

1,335 



APPENDIX IV 

TAIIUI S 

A3STRACT OF' COST--STRUCTUIU! WITH RCC SBGMBNTAL SHBLL ROOF' 

~i. 
No. I &em Qumuity 

. Rate 
Rs. 

A. PRAMB WORK 
:r. .Barth wort in foundation • 
:.&. Lean concrete (c.c. :r:s:xo) 
3· R. C. C. 1:2=4 in column 

footings • • • 
4· R. C. C. mi:3 in columns 

c,. and c:. 
-s. R. C. C. 1:2:4 in columns 

c:. and c. and Tics • 
6. R. C. C. :r:a:4 in Trusses 
7. R. c. c. 1:2=4in shel 
~. Cemeriog for shell 
·!I· R. C. C. 1:2:3 for ·brac­

kets and purlins in plat- , 
forms • . . • 

"10. M. S. Reinforcement 
:n. Rooftns with Asbestos 

Sheet · 
Bave Gutter • 
3/41 dia. bolts & nnts :r'•41 

loog for brackets - • 
-i• dia bolts and nuts fJ1 

loog for fixing purlinS 
~s. Wind ties xi' :x 1/4' M. 

s. flat 
:~6. White washing inside 

shell roof 
17. Providing Tadclt over 

abdl roof . • • • 
18. ProvicliDg COJ>ller plate 

1'-o"X :r/:r6' {xoo rft.) 
:r9. Bitumen 1illin& in expan­

llon joints 
20. PIOViding 6' ~bestos 

sheets for covcnng e>:• 
pension joints 

.21. Jfd4 eztra cost of ce-
ment 

2Z. Jfd4 e>:tra COli ot orcd 
23. Contlogendes_abont 3% 

4,8oo c:fr. 
300 eft. 

.:r·,s4o eft. 

230 eft. 

620 eft. 
l,&lcTcft. 
3,6oo dt. 

13,700 eft. 

400 eft. 
520 cwt. 

n2 nos. 

x58 nos. 

• 3·S cwt. 

· 14,000 aft. 

:rs,soo aft. 

300 Jbo. 

L.S. 

LS. 

So tons 
all tall 

LS. 

25 

2"75 

4S:OO 

Per 

~~eft. 
:roo eft. 

eft • 

eft. 

eft. 
eft.. 
eft. 
sft. 

eft. 
cwt. 

100 aft. 
1ft. 

each 

cwt • 

xoosft. 

100 sfr. 

lb. 

ron 
IDD 

To'r.AJ. 

Amount 
Rs. 

3.373 

633 

:r,s5o 
. 4.800 

!IJfJOO 
13,700 

144. 

. 175 

6,!175 

7S,ooe 



26 

I 3 4 

B. FILLBJl. WORK 

I •. Earth_work .iJ!. f0\llldatio11 •: •.. 
z. Pilling with·carted earth 
3l PilliDg with lll1d •..• 
4· Lcll1 c:onc:rwi (c. c. 1:$:10) 

In foundation ... · .• . .• 
S· Lean concrete (c. c. I:4:8) 

under floon . - . . 
6, R. C. C. ua:4 for lintels 

etc. ··--. :. 
7· c. c. I:a=4 In platform 

coping ·• 
8. C. C. 1:2:4 for embedding 

tolts •• 
II· D.P.C rl"thidtc.c.I:a:4 

includinl water proofing 
10, . M. S. Reinforcement. •: 
n. Brick .work in c, m. '1 16 

~~ foundation upto pliotl\ 
. 

12. Briclt work In c m. I =4 
In foundation Upto plin-
th . • • 

13. Brick work in c. m. I :4 : 
in IUpen!rUC!Ure • 

14-- Flooring z• thick 'c. c.; 
·1:2~!. . • 

15. Hot Bitumen pahltlns 
(water . proofing) • 

16. Rolling ahutten · 
17. Ventllatora V 
r8, Ventilators V, · • 
I9o VentUaton V1 
zc. Grating to V 1 
21. M.S. hOld !lists 
22. Channels to V1 
:113. Plastering with c. m. r :6 1 i" thick • • .• 
24· White washing • 
""· Painting wood 1Vork 
z6, Painting Iron \\·ork -
27. 6" dia· A. C. Rain wa-

ter piJ;e 
28. ~ diL A. C,. Heada 
29- 6" eli-. A. C. Bends 
30<. 6" dia. R. C. C. pipes 
31. Masonry ~bers 
3i. 'll".!lliC!l muotiry chain 
33· Wooden fenden of bard 

wood • • • 

.. 4>Soo .eft,. 
zo,ooo eft. 
x~,ooo eft. 

I ~- • ' ; -

4~760. cfl; 

.zoo eft. 

u·cft. 

sso~. 
.12. cwts. 

8so crt. 
'• 

9,000 eft. 

14,800 sft, 
SIZ .sft. 
200 aft. 
320 sft, 

64 'sft, 

288 ·~·· I36 nos. 
3 cwts. 

19,200 aft. 
19,200 art. 

~00 aft. 
1,700 sft. 

ir6 rft. 
r:z DOS. 

8 nos. 
36 tft, 
2 1\09· 

soo tft. 

26 eft. 

33.•CO .. 
II3•6:z· 
17'00 

. 

93'00 

io.i·eo 

: ., . 

49'33' 
42'00 

97'00 
. ._ ·, 

1o8:oo 

n6·oo 

9'50 
ro,oo 
6'96"' 
4·9i> 
8•34 
o·si 
o•Br 
43'00 

r:z·so 
1•19. 

17'75 
1S·so 

3'00 
4'25 
s·so .. 
3':1~ 

r48•oo 
2•os 

I 

·_:x,oob. cf!, 
r,ooo· eft. 

100 eft •. 

roo eft. 

100 eft. 

eft.: 
. 

eft. 

IOO'sftO 
cwt: 

JOO eft. 

roo eft. 

roo eft, 

roo sft. 

roo aft .. 
aft. . 
sftJ 
sft. 
aft. 
)!>, .. 

each.;. 
cwt.-

IOO.aft •. 
too.aft;, 
roo sft;· 

100 sft. 

r(f. 
eac:h 
eac:h­

rft,. 
eac:h 
rft. 

eft. 

149·' 
2,2.72 

1,87o-' 

1,209> 

530• 

2I. 

3o97T 

,, ' 
1,406 

s,1~· 

r,39:oo 
. 1,57I 

' 534-
233 
~~ 
129 



.. 
27 

I z 3 4 s 6 

- .Rubber . baokin ;:.14- .. ,.\.. ·'· i· g i' thick IJ sft. 4"10 sft. "45 
.3S· . ~8' dia. bolts I' -9" long 

or fixing bloCks • ~ 42. nos • 2•62 each no 
. i6.. _,j~· dia. -b$1 ~!..Q" long . -

··iJI« each' · ·• · 1D corbels· • · • ·· ·· .. · • 30 nos. .. 43 
. 37· Plinth protection · 5sojrt. _4!~3$ ~~ .srt • Z37 
:;38. · -Painting · woo den 'fenders 

300 srt.: 100 tft. •:
1
with solignl,!Dl. 3'00 9 

of 
... 

.::39; . Add for extra cost 
-cement .----- .• -; -'100 tonS. ~s·oo ton. J,$00 

<40· Adtl for extra cost of steel JS c\vts. 70'00 ton. 11 

Contingencies about 3% · . 'L:s. i' 1,909 -4I. 

·TOrAL . .. :S4o000 
' 

. 



• 

"APPENDIX IV 

TABLB. 6 

ABSTRACT OF COST-8TRU.CTURB Wlnt PRI!STRBSSBD-PREFAB~CATE& 
. . · TRUSS., 

Sl. 
No. 

. ' 

Quantity 
Rate 
Rs. 

·.Auiount 
. ,Rs •.. 

. ' 
Per 

A. PR.AMB WORK . 

-i. ·:earth work in foundation 
for columns 

a. Lean conczete (C.C·1:s: 
IO) uncler columns • 

3· lt. C. C. 1:a:4 in column 
footin&s • . • • 

4· ll.C·C. 1 :a~ in columns 
S· R.. C. C. 1 :a :4 in platform 

Clllltilever arms • 
fi.. M. s. ReinfMCelllent in 

columns & cantilever arms 

7· R.. C. C. 1:2:3 in precast 
Btruta, Tie beam, .Main 
Rafter & Pur!ins • 

a. M.s. R.einfcm:cment in 
Trusses and purllns and 
cantilever' arms • 

g. SlrUCtllnll Steel in trul· - . . 10. High Tensile Steel in 
Trusses and purllns ~ 

u. ~ with Asbestc11 
Sheet • • 

IZ. Ridge 

' 13. Valle:r Gutte1 

14- Eave Gutter 

15, Anchor Bolta 1• dia in 
columns (rop) 

16, Wind Ties II" Xi" 

17. Painting Iron Work 

18, AJi4 extra cost of ce­
ment 

19. A.dd extra/ coat of 
steel 

- Contingenc:ies about • :!-% 

1,400 c:ft. . 33'00 1,000 eft. 

ss eft. 93·oo 100 eft.. 

340 eft. 2' 19 eft. 
640 c:rft. 2. so • c:ft. 

200 c:ft. 2"75 c:ft. 

52 cwtS. 42"00 cwt. 

68 CWI8. 2 ·88 
_16,6oa X 

1 cwta. 100 aft. 

45 CW!S, 

17,700 aft. 
~rft. J 
1$2 rft. 4"25 

304 rft. 3"75 

:n aft, 1o·oo 

7 cwtl, 41'00 

300 aft. 18. so 

•3'0 tollS. 70"00 

28 

rft. 

rft. 

sft. 

cwt. 

·1oo sft. 

ton. 

ton 

• 

745 
1,6o0-

:uo-



I 3 6 

,B. PILLER WORK 
I. Barth work in foun~tion s.5oi) Crt. · ·3~-~ .,, ·I;ooo eft. 
~· Filling with catted earth • . 23,000 eft. . . 113 ·62 . 1,000 eft. 

I8a 
2,613 
1,955 3· Filling with Sand · u,500 cf'r. ·~ 17•00 ·.: ' roo·cft, 

4· Lean concrete(C.C.I:5:Io) 
in folllldation , • 93'00 

s. Lean c:oncrcte (C. C. i:4:8) lt-- . • 'I ' 

under floors .. , 5,IIO c:Ct: 104'00 
·t;- R• C. C. I :2 :4· in lintels 

• c:arbcls • • • 300 eft: .. 
1· · C. C. I :z:4 for embe-'· - · -

dding bolts :. r • I ;. _: . ..,. .. 

s. C. C. I:2:.tforcoping .: 
!1· D.P.C.1i'tb!ckC,C. I::i.:<~-. ·, 

including. water proofing ·. 
Io. M. S. Reinforcement ·• · '· 
u. Brickwork in- C • .M. I :6 

in foundation 
u. Brickwork ill C. M. I =4 

in foundation 
I3. Brickwork· in C. M. I :4 

insupen~ 

14-.· Flooring 2' tblclr; in .,. c,. c. 1:2:3 . 
rs. Hot ·· · Bitumen pointing 

{watet proofing) • 
16. Rolling Shutters • 
17. Ventilators V • 
I8, Ventilators'. :V, " • 1 .-: -~ 

19. Ventilators V, 
20. G.rst:ing -to V1 

... ,. 

21. M. S. Hold Fasts • 
· 22. Channels ·to V1 

23. Plastering 'with C. M. 
I:6, •• thick. • " • 

24. White wis!Wig 3 coati· • 
25. Painting Wood Work . 
26. Painting Iron Woik · 
27. 6' dia. R. W. Pipes .(A. C.) 
aS.· 6' dia. A-. C. Hesds • r· 

29· 6' dia. A: . -C; · Bonds 
30· 9• Open Masonry· drain 
31. Wooden fenders 
32. I' thick Rubbet backing 
33· 5/8' dia. I' -9'lons bolts • 
34· 5/B' dia. 1' -o•!nng bolts • 
3S·. Plinth ProteCtion 
36' Painting Wooden. fenders • 
37. .&14 extra cost of cement. -_ -·· 
38. Add extra cost or 

Steel· ' 
· 39· ContiJJaenc:iea about 3 % 

.20 eft;' 

.260 eft. 
• :1 : ~ ~ • 

550 sft. 
. .I, 

20 cwt; 

4•500 eft. 

8so eft. 

9,100 eft. 

IS,3IO sft. 

I5,SOO sft. 
512 sft. 
16o oft. 
3Zo.aft..' . 
32 aft. 

loW lb.] 
uz nos . 
1'5 cwr. 

.19,300 sft. 
19,300 srr: 

520 aft. 
1,6so sft. 

132 pt. 
6 nos; 
8 nos. 

soo rft. 
28 eft,' 
uaft. 
42l101. 

· 30 DOS, 

550 aft. 
300 aft.. 

. loB toii. 

:r•2 tons. 

2'50 

1'94' 
2•~:& 

•108"00 

9'SO 
ro•oo 

,~;~,1r. 

•• 6•g6 

• 4'91 
·.t8·~--~ 

o•81 
•• I 

o•81 
43'00 

u•so. ... 
1'19 

. 17'7S ·. 
, .1B·so 

3'!>0 
4'25 
s·5o. 
2•os 

.. 11•62-1 
4'10. 
2·6~, 
1'44 

41'35 
J•OO' 

Is·oo 

70'00 

100 eft. 

100 eft. 

eft. 

J 4:ft. t • 

IJ419 

So3l5 

. ... ~.cftJ -. 

. i' 

750 

3o 
S5I 

toq JfF.~.! .• 
cwt. 

-100 eft;' 

roo cri.'" · · 

100 aft. 6,828 

Jloi> tftJ •• J. 1,'.{73 

, . ,,.~ft•t. ·~ '.I !1~20 
I L ... aft.-,;}{ J,II4 
: ~ I! 11ftlll'-" 1,571 
"" 'sft!;.JI ·,, 267 

.. •:; lb_ .. ,,:, 
"!'-• ·' '•"" 1I7 

each. 91 
cwt. 6S 

ioo' sft. · · 
~.. . ' 
,ICC!. aft. 
.~00~ tft. 
IOQ: aft,. 

' I • rft. 
rft. 

•. pt.. 
"·'rft. 

. : eft. 
.. •ft. 

: J!ach. 
Each. 

100 aft. 
·roo-aft. 

toD. 

TOII.U.-. 

'3,413 
230 
92 

305 
396 
26 
44 

~I,OZ5 
3ZS 
4S 

IIO 
43 

227 

' I,6ao 



APPENDIXV 

COST STUDY OF C.G.I. SHEETS VS. ABBSTO CEMENT SHEET 
, ·,. 4''1 I .. l,..,.,_::l~ . • -. ' - .J 

J)al8 : GodOWD area 13,016 aft. 
r.~~ _of life 

.. . 
Capi181 Coat. ... 

• :I• (1) G.l. ·.Sheet 24G 
(a) Bidae Z4 G 
(3) Valley Gutter I6G 

·'! ~ - .• 
(4) Eave Gutter 18G 

.~ ()< •• 

IJ, · Contingencies @ 3 percent 

• • ~ fl• 

JV, Present value of capi181 cost 
. H.· per sri!' ol''6odown area ••• 

... 

75.-l!.ca.~ 

.. . . 
Quantiry 

• .:h. ,.. • r'; 

3.12 rft • 
• ·u ...... :. , 

912 rft. 
_;.· .. ~-

Rate Rer · ·,Amcnsnt 
Ra. . .,Rf. . . 

8o•oo 100 aft. • 14,96o 
Z'l9 ·'.rft, · " ., 683 · 
4'Z5' · ri\.~ :' . 66~ 

(\r.·· ,. •t• 't> • 

3'7$ ift. 1,110 
• '/Tf:._ 1 '"'-•~ 

. .' . '.'17,4?6 
•cs2-f 

~,,ooc_), 

. . 1'38 . 
.. Sipkina Sinking 

··fund· fund 
faaot value. 
(Divid- .. 

.• e~ ,~) 
., I • .J•• 

7'SQ IOO.Ift. ·. ,"•1,838 •4'267 430'811-

... 

• rft • 
• 

--·····' . 
~s·Ofi_ xoe ·~ ~~·~?~ 

3 • Ia : rft: .. :i,t86 
"' I r ~--

rft. ·699' . .. _ _.:,.._ 

· · .. l'Mik: 

.. c 

,I•Ml7 tz·.2~J.' t;xts-oO 
. . t,74'f.40 

or 1,750/-



J!l 

- X 3 
-. 

:IL l'leoellt worth of Maintenance 
per sft, Xo7SOX2I• 4ot 

;present worth cost (capital+ 
maintenance) per eft. of Godown Area: 

(A; C. Sheet) . . -
" <~) .~~ Sheet 

(z) Ridse · 
- r8,700.eft Js•oo xoci,aft 

(3) Valley Gutter 
(4) Eave ~tter.t 

"II. Continseociee about 3% - ~ -
'III. Cost per oft. of Godown 

-\rea 

.Mli)ntCnance Cost -

1. ~~n_a Vattey Q!ltto:r 
- once 1n s years • 

~~ ,., " ., . 

3IZ rft, :1 • I9 .dt, ... 
xs6 rft. "• as rfr 
'312. rf~ 3•7$ rft 

IS6 'ft- 4'30 _, ,. 

l.f,OZ$ 

683 
663 

1,170 

I6o541 

499 

17.040 

rft. 671 

Sintins 
fund" 

factor-
(DiYid-
ed by) .. 

$'4'l· 

$ 

2·,11.8 

Sintins 
fund 

'ftlue 

tza•IO 
ll.(r) Repllciog sheet .Qnce 

f! IS years - xB,7001{t. _.., 8o•oo , lqo sft. I4o96o 

. /..2.) Replacing Eave Gutter 
once 15 yean 

(3) }teplac:ing Ridse once: 
iJi 15 years 
.<~ 

" . 
312. rft. 

I 

312 rft. 

-w: .Present worth coat or" 
·_maiiuenance PO! stt, of 9ISX2.1'4QI 
.Godown area ''----:-

- v * 13,016 
'V. .Present WOrth of (Capital 

.: -· +.MainlCIWlCC) - sft. ~- -ar Godown ~ . - - ·• If:_, . 
-. ~~ 

rft. ~,I.fS 

rft.- .699 
~· r6,So.t 

.B.ofO 
-_ I$o96,4 ao• 15~ 792'00 

1"31 

1·so 

-- . 
. 

OJ'! 

1'38 

''4•10 
or 91$ 

1'$0 

I' 45 r::.t!, of 

Afta 



.TABU! 1 

Data::: 
PlU!SBNT-WORTH-COST STUDY OF TUB~ ROOF TRUSS STRUCTUIW . . - .... 

1. Godown Area : 13016 1ft. 
:z. Capital coat &. l,zg,seof-." . I ·: . 
3· Bate per 1ft. of Godown Area ;·: ;a.. !I' !15 
4- Bate of Compound In-(i)=4 '5{' pet annum 

Sl. 
No. 

Description 

:z. Painting wood wort-ce In 3 yean, . . . 
3· ~~ I~wort-celn4 JOIIl'! 

·:._~ ·-;· ~ -' . . . 
4• Rcplacmg Valley Gutter once •n 4 .yean 

•• ~· . • ~ .j .: •• 

Dciluct salvage value ·ro% . . 
-$. : ~~' a~· '. Rep~c:¥8 A.c: Sheet-once in is yean·· • , 

· .. Replacing Eave Gutter-oDce iri IS yean 
~. Rep~ Ric!J,;.....,once in·~ )'<lltf .;· 

·, 

Quantity 

3 . 
,. 
" '?. ( 

:.• 
18,SQO 1ft. 

6oo aft: 

.f,s0o ~-

is(~. 

Bate 

4 

~ 

Rs.: 
o·6z 

1"S0 

•rso 
4"30 

8o·ao 
s·.8o 
z·~ 

p.., 

5 

roo 1ft.- · 

IOo 1ft. 

roo 1ft. 

rft. 

> I 

10o aft. 
• ._l rft. 

rft. 

'AiDoUnt 

.. • . . 
6 

Rs. '· 
:us 

45 

'36o 

6,r 

67 

6o4 
~-
14.96o 
"1,186 

.6!1!1 -i6,11BS 

APPENDIX VI 

Sillkin Sinking fund~ fimd value 
(dl'rided 

by) 

7 8 ~ 

:r;r.,; . Rs. 
• 

· r·ooei ns·oo 

3'133 14"40 

4•2.67' 14"37 , .. 
.4':167 14I•6o 



II. 

(d) Deduct oalva}· value 
Sheet: S% ' =:~·· ''' ';. 

16.~ 

16,885 

liO 

1· Aan~ty of mainteiWic:e ( ' • .. • ., • 

a. (a) fr""'~ lmll'th mt of IIUJinl~ ' 

Present value of an IIIUluity of 1 for a period } 
·of 75 yeara at 4· s% compound Interest 
_ ....!=:f ,.wbere v": - ~. • 

' I ' .• ' ·' ' I " · .. : .(It•> ' ' ... '' 
(b) Present-worth cost of MalnteDaDc:e per 

aft. of GodowD Area ' ' • • 

" 

p, Equated coat of !llllnteDaDc:e per year per aft. . ., 1300 
of GodoWAArca · , , , 

• .. f . t: .· j '. • ' 13016 

10• Pen:entage 'COst of maintCIIllllc:e over capilll 1300 :1 loo 
COlt. '· "· .· ,, .. ,. 
Capllll Colt 1,2p,soo --

L' J I I 

III. 

Cost per sft. of GodoWA Area, , .. ,, ., , , . . • 

Present' 'worth· coat of· trUSses ftiplaced ltsoth 
year. Coat•39000 

I 
Present-worth-factOr- (I+i) - 0'1109 

l'leaent wonh-cxllt peuft. of GodoWA Area • 39000 z o·1109 

13016' 

11.12 

16,043 
20'1$6' 795"94 

.. •• t48•6P 
TOTAL 1,300 

•• .. " .. 

21'401 

•• I300D<21"401 
•• 2"14 w 13,016 w 

•• .. " 0•10 

z·oo% 

9'95 

,., 
0'31 



I :z 

IV. Total outlay :. 

v. q:.Ju&<· .. . ' 

VI. 
•· 

:'~livage \.liiuc'clfthe ··U\Jsi" repiACCd' at 5oth 
QG11' .. 3!JOOO -.x 45%=91,$0 •. -Pn:oeac worth dolt 
per aft. . . · • • 9'1SOX9' 1109 

f : · r 

Salvage value ac 75th year. 

"~~~ ··~~-~ ~:~~ 
"~~ ·.ti'!P. *"-· 

~ .l ,,,... 
--1 s-1' ..DJ eo~c 876 

'· "'l •• J t ~ ):r.·, ~ ~..,~, ._;: - !.-· ~ 
·(e) Doors, ventililton etc. 
(f) Salvas• value of Tubular Trues at 25th year 

•· · "' 1' · · · · ' 34568 or 346o0 
, .·' ..i·•· 1/C•/ •. •~-;· ,., • 1,t :-J:·~··. ,I' ' .. ' •••• 1 

(s),. Pre~ent ~orth cost per sf!.; of Godown area) 346o0 x 0•0369 
for .a J!mcxt of 75 r,:an · , ; • . · 1= 

13016 

.'·'ill· • (' .. :.~0 )75- 0•0369] 
" 1 + ·100· · · 

• 

vn. "iTot·! • • 
VIII. .i){ct 'Pteienc ·• woM cost per aft? of Godown ·Aka . . . .... . ··-· 

s 6 7 ·a 

o• 

· '·chs 



Sl. 
No. 

t 

r. 
. a. 

3· 

+ 

T.w.a 2 

PlUISBNT-WO&TR-coST .OJi ROC GABLE J.OOP STR.UCTVU . , . . 
~. Gotlowss Area l 1316S lift. 
a. ~~. Colt t ~ r,ol.6c(D 
J. Rate ~ 1ft. 

"' GOdon Area :Ita. •• ,, 
4., ~.al Campoulllllllrerat (I) • 4·5% per annum 

Descrlpiioq_ Qullltlty Rate 

a 4 

lb. 

Whlte-~yar • • . .,. 0•61' .. 
Palat1aa wood -~~ cmceln:a ,_ • 1011 v·so . . 
~'~~!"Ina Iron JVOI~ ill 4 ,_. • 17$0 7'50 

Repllcllla v.ae, Gattcr-la 4.71111 • 1$4 4'30 

D~~. JO%~ • • • 

.. .. --r.--~~ ., 

Per A!!!~t ... Siaklar 
&laid lilcior 
(divided by) 

.$ 6" 7 

lb., No.. 

100 lift. lot. l•OOD 
' roo .rr. 53 3'133 

100 lift. 131 4':1117 

rft. as 
611 -59§ •. ,~7 

e ' --·- • 

Siakl~ 
fund --• 

:R& 

lot•OO 

tll•p 

!10"70 

.. 
13!l•6o 



I :a 3 4 s 6 7 8 

:Rt.· :Rt. No. Rs. 

S· lleplacirll Asbestoa Sheet~nce in IS years I86o0 80•00 Ioosft. 14,800 

JUdge-once In IS years 308 3•8e rft, 1,170 .. 
Bave Gutter-once in IS yean 308 a•24 rft. 6go 

16,740 .. 
Dlllua SalfJIJI• tJalllll 

Sheet· S% 

:} Outten s% 16740 837 

Ridge S% 2o·rs6 
... 

20 IS,903 788•90 0> 

t08S•I2 

6, Miscellaneoua . • '. ju .. •• •• 114' 88 
' 

1200•00 

1· Present worth cost of malntenllllce per aft, I200X&I'401 

13163 
.. 1'95 

Equated cost of 111aintCilance 
'J200 

8. • Oo09 •• .. 
13163 

9· Percemase coat of maintenance 1200X100 1•1:1% 

IP'/,DOO 



fO, Deduct S4!vaac Value .. • • 
Roof. 5% • 831 I .. 
Doors 1/5 x 51ZO•IOZ4 • lOZ4 .. .. . .. 
Ventilaton I/7DX 4C)00•7DO 00 ,. •• 

30000 .. 
Pramc 3000 .. .. .. 

10 

MisceJ!IP"'OII 939 " •• 
6ooox•o369 

()•QZ 

13163 

II, Capital COlt : .. • .. .. 1'93 
l·:zs 

. I:&. Pracnt worth COlt of capital & maintenance . Ill 
per oft. of Godown Area IO•tl ~1 

-



APPENDL"l: VI 

TA8LB 3 

. PRIZSBNT-WORTH-COST STUDY OP RCC SEMI-ELLIPTICAL SHBLL ROOP STRUCI'VRB 

Data: 

Sl.•. 
No. .. 

I 

I, 

:z. 

3. 

. i· 

1, . Godown Area I 12,Z8Z aft, 

·a. Clpital Coot r lb. r,:r,soo 
3· Rare per oft. · 

of Godown Area: lb. 9•89 ' . 
+ lbt~ of Compound Jnterest (I) • 4•S %per annum 

Mal111-• 

' Dest:riptJon, Quanti!Y Rare 

2 3- 4 

Rs. 

White washi!Jg-every year • 3~500 o•6z 
'. r;• I· ·-- .,: •• _ ·• . ., •V• 

Paintins wood work-once in 3 tean 6oo 7'50. 

Paintins iron work--onc:e in 4 yean • 1700 1'50 

Rep~ tarfdt..:..once in 8 yean 17000 i~·oo 

Per Amount SinkiDs Sinkins 
fund ·factor , fund-value. 
(divided 

by) 

s 6 1 s, 

Rs. Jlo.. Rs. 

JOO aft, zzo z·ooo 2.20•00 

100 oft. 45 3'133 14·40 

100 sft. IZ8. 4•267 30'00 

l9Q sft, 7650 9'378 815•80 

J989·~ 

.... 
co 
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