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 D Es IcN Co NsI D E R ATI oN 

  
 
,

,

 T  e st ruc t ure prov i de s bo t h space an d pro tec t ion to t he foodgra ins' stor ed.
!
?

� -   It has to be runc t;onatly sound as welt as phys;catty s trong so tha t ; t
can per form we l l. I t shou ld a lso be in tege r a ted wi t h t he o t her fac i l it i  s

 .

so that a co-ordi na ted f lo w o f m en an d ' m a ter ia l s can ta ke pl ac e. In

'
 
,
,

 the proposed CSP Cent res , the foodgrain godo wn is the m ajor st ructure

  and need s pr im e cons ide ra tion. I ts f unct iona l requi rem en t s, as m en t io ne d

ea r l i e r , a r e as fo l l o w s :

( i) It should pr o v ide pr o tec t ion from e n t ry o f di r ec t water from roo f,

 

'

 ,. )'
,,

'
 '

 wat t, o, rloo,. ,,,,
,,

.
 ,
 , .

 ''
   (ii) It should be able to seal the en try o f

!
!!!
,,
,
 m ois ture d uring rain y season.

( ii i) It shoutd prov ide pro tec t ion from d i r'' ect   hea t or d ev e lo pm en t o f

e xce ss i v e h ea t.

( i v) I t shóuld prov ide ae rat ion o f st oc ks.
(v) It should prov ide pro tec t i on from in'sec ts

, roden ts and birds and hinder

their growth ins ide or around the struc t ure.

  ' ( v i) It ihould allo w easy loading and untoading of t he struct ure.

 

 '

 .
,,
   (víi) It should perm i t seal ing of the st ruct ure to allow fum iga t ion of

t
 .

'

.,
  ,,

 .
 the stoCks.

( v i i i) It shou ld prov ide sa fe t y a n d secu r i t y aga in st r isks o f fi re, t he. f t ,
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 bu r g le r y e t. c.
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 The s t ructural requi rem en ts of the godo wn _ are as fol lows..

(i) The roo fs , wa ll s, col um n s, foundat jons and ot he r com  nent s o f

, the struct ure shou ld be able to v/ithstand load s due to the ir OWn We igh t ,

,.
 '"'

 . wind pressure, seism íc víbra t ion s, sno w etc.'
'

'3
.

'i
.
.
, ( i i) The y sh ou l d be pr o pe r l y pr O t eC t ed f f OM t h e e f fe C t S O f M O i S t U f e ,

�í' tem perat ure, sm oke a. nd o ther weat heríng condi tions by sui ta ble
sur face coa t in g.

(iii) They should be easy to c l ean , repa ir and m ain ta in as and when needed.
'

' ( i v) The floo rs shou ld be
.

 a bl e to wi t h stan d t he we ight o f t he m a t e r ia l

stor ed on them a nd sho ul d no t de v e l o p c r acks o r ca v i t ie s und e r t he

no rm a l c i rc um s tance s.

fi''' ' /' '-
 �' ' -

 Bes ;des, som e o ther per ti nen t requ ì r em e n t s o f t he s t r u c t u r e a r e as fol lo w
.
 s ..

  
i (i) It should perm i t use o f loca l m a ter ia   and ski l ls for i t s cons tr uct ion.

,
i

, ( ii) The des ign o f struc t ure shou ld be in accordance wi th t he loca l

arc h i tec t an d m e t hods o f con s t r uc t ion.�
í
, . , ( i i i) I t shou ld be co s t -e f fec t i ve bo t h for cons t r uc t ion as we l l as m a i nt enan ce
.

�.i. The design of the various st ructura l com ponen ts l ike roo f, wa lts, colum ns,
. foundation, floor etc. for godown as well as other faci l i ties is a standard

'
.., ,. prac tice wi th ci vi l engineers. The conven t íons and m ethods of desígn
!
!
i

'

   are fairly well standardised and are be ing used si nce lon g for con st ruction''
..
..
..,
 P  
!
.
 .

 ,

 o f various bui ldi ngs. The im provem en ts in design with respect to ar range-

  m en t o f space , use o f spec ia l type of m a ter ial s an d m e t
 
 hods of con str uc tion

'
'

! 
,,

'''

,

    
� '' '

 ha ve been con t inuous l y a t t em p ted and i ncor po ra t ed by eng in eer s prac t ic in g
'
'
'

...

'

'-
 

.

 '
' ,

i '
 design of such structures. So, it has been considered worthwhile and

-

 ,,

''

'
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  ,
 s u f fic i en t to ban k u pon the i r e x pe r ience ra t he r t han a t teM pt a CoM pl e te

str ctural design which may only serve ' a lim ite'd P
.
Ur 

.
 O, Se fOr meetinõ ObjeC-

tives of present case study.

'
.

  h , The design of foodgrain storage godowns is being practiced in India fOf

!
 

  .
 long. Various agencies like Food Corporat ion of India, Central  afehOuS ing

  Cor pora tion , state  arehousing Cor pora tions , t 1ar
.

 ke t ing Federa t iOnS,

Civil supplies Corporations, Public  orks Departm ents and M anY Other

agencies have considerable experience in design and construCtiOn Of fOOdgrain

storage godown. Based upon the research, developm ent of . neW M aterialS

and experience wi th several st ruc tures, the deSignS haVe been SUi tablY

m od; f;ed and appropriated to s it the cond itions as wel l as br ing abou t
î
.

''' i
 

econom y. Food Corpora t ion of India and Cen t ral Warehous ing Cor pora t ion S
ì

are the two agencies who have const ructed the largest num ber O f gOdOWnS

in various regions of the country, It was therefore considered neCeSSarY

as we l 1 as su f f i ci en t to ado pt t he st r uc t u ra l de s ign of godo vn S pr e pa f ed

by these agencies. Design features of a 2 500 tM T capacit y godown baSed

upon the designs prepared by these two agencíes are giVen the fOllOWing

 

 ..

.

  ragraphs (see figs 8. l to 8.9)

D Es Ic N o   sT Ru cTu RA L coM PoN'E N   OF STO RA G E GO DO V N
f' .  

 D i n of Roof  

The roof con s i st s o f A C s hee t s su ppo r ted on t ubula r t ru sses. The span

-    � ,
 of the t russ is 2 l .8 M and bay spacin  4. l 8 5 m. The t ie level o f the roof

 i   has been kept at 5
.

48 m from the floor level. Tubular truss'es haVe been
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ado p ted s inCe they ar e m ore econom ical t ha n t h e a ng le - i ro n or chan n el
 

seCtion
,

 t r u sSe s . A C sheet s a re pre fe r red o v er ga lv an i sed iro n shee t s

since they are bad conductor of heat and therefore hetp in protec ting

the stocks from ex t rem e heat du ring sum m er. The join ts of shee ts are
 '"i' 

kept over la pped i n such a way that wa te r does no t enter through these

j o in tS . A t the po i n ts whe re shee t s a re fa s t e n ed to t he pu rl in s w i t h i ron

hooks, ta r fett washers are used to seal of f the join ts aga inst water.
.

 The

  tr usses are suppo r ted on RC C co lum ns ,
  

 fa   tened w i th t he help

 '

 o f bo l ts
 ,

em bedded i n concrete co lum ns.

Th e god o wn i s pr o v i ded wi th p l a t f o rm / v eranda h l. 8 3 m w ide on on e s i de

of the godown to fac i 1 i ta te rece i pt and despa tc h o f the s toCks. The

r '
   '

 vera. ndah i s also prov ided wi t h A C shee t s suppor ted on ¬ubu lar t ru ss.

 t The verandah ¬russes atso have the s,m e sp,c;,g as the ,oof t,usses a,d

are placed at a he igh t of 3. 4 8 m . T he y ar e f ,s t en ed to t he co lum n s w i t h

 

 '

 the h e l p of ho r i zon ta l bo l ts w i t h we lded Lm S p la te em bedde d in r e in fo r c
.

 e d

co nc re te.

 D i f ol

.

.

'

 

,

 The v e r t ic a l c o l um n s a r e m ea n t t o ta ke t he loa d o f the roo f and t r u
.

 s s.

These a r e R CC co l um  n s o f the s i ze 4 6 O x 38 O m m  , bu i l t in l .. 2 .. 4 concre t e.

' 'rhe ver t ica l r e in fo rcem en t con s i s t s o f 6 ba r s o f t 6 m m dia and hor i zon tal

f'  r ,  
f e i n f O f C eM e n t w i t h 6 m m d i a ba r s w i t h 2 2 O m m c /c.

'

,
.

 '

 (, The g, b'l e  '/ a l l s a r e su ppo r ted w i t h t he he l p o f R C C C o l um' n s 4 60 x4 6 O ' m'm
 

 _  �  . , t the e nd s. The ; n te rm ed ;a te co lum ns nav e the s  i ze o f 4 60 X 40O m ri'' . The se
co lum ns are rela t i vely less re info.rced due to l i t t le ver t ical la nd on them . The

l t
co l um ns are su ppo r ted on R CC base.  
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  D i of  alls

  The walls of the
,
 godowns are generally m ade of bricks. The thicknesS

,

 of the gable walls is kept as 460 m m whereas that of front and rear wallS
'
!!!
.
 
 n  -   is kept as 340 m m . Brick wor 

.
 is done in Cement m ortar( l ..6) and plastered

w;th the sam e on both ,

inside and out side to gi ve   it sm ooth finish as wet l

as m ake it dam p proof. RCC band is provided at the height of 5 l 80 m M

.above plinth.

l Des i n o f Co l um n f oo t in s a nd wa l l fo unda t io n s

The design of various colum n footings and wall foundations is given in

figures 8.5 and 8.6. The safe bearing capaci ty of l l l I T/S . , .m has been

,

 assum ed for designing these structural com ponents
.
. The foundation is

   h
usually taid over firm soil. A la yer of lean cem en t concrete l ..5 .. l O is

    .fi rst laid before s tar t in g the fo un da tion /co lum n foot ings. The dep t

of the colum n footings is kept as l 300 mm and that of the wall foundat ions

as l 200 m m . The size o f foo ting and reinforcem en t varies wi th the colum n

t ype.

. The RC C w or k fo r co l um  n i s do ne w
.
 i t h t h e cem  en t con c r e te m i x o f l .. 2 .. 4.

'
.

'

 The fo unda tìon wor k i s do ne i n br icks joined toge t he r w it h t he cem en t

 

'

 m or tar m i x of l .. 6. Dp C is la id ov er the br ick foun dat ion wal l a t a he i gh t

of 6 l O m m . The thickness of dam p-proof course is 40 m m and lt is coated

t /,ï a
w;th /iayer of residual pet roleum bitumen   l .7 Kg/Sq m .

,
!

 ,
 The exposed sur faces of the founda tion walls are plastered with ceM ent

('
-  ,

 m   r ta r o f ra t i o l : 3 an d t h ic kn e ss no t e xce e d i n g 6 m m . T h e e XCa V a t e

t  
,
 ea r t h i s f il led in t renc hes around foot ings and foundat ion s. Each tayer

of earth after filling is ram m ed a
.

 nd w atered to consolidate the filted

up earth.
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 ,. . Des,. n o, F1oo,
'

'
''
 ,   Th e f 1 oor i s la id o v e r we 1 1 ram m ed ea r t h f i l l ed in' t a ye r s a n d e ac h
'
''
.
.

 

  , . , .

 layer consolidated by ram m i ng and wa tering. A layer o f sand f i l l ing

( t 50 m m thic k) i s gi v en ove r t he ram m ed ea r th. This i s fo l l o wed

by l 50 m m l yer of stone aggregates o f size 63 to l OO m m conso l idated

in t wo laye r s .
.
 A no t her la yer o f 7 5 m m t h ickne ss o f s ton e a ggrega t es

\ o f 50 m m nom i na l si ze is la id ove r th e coa r se aggre,
 a t e la y er and

con so l ida ted. The n a po l yt he ne t ay er i s gi v en to pr e v e n t Se e pa ge

o f water th rough the floor. Ove r the po l ythene layer , 50 m m th ick

layer of cem  en t conc rete m  i x of ra t io l .. 2.. 4 is laid. The sur face

.  .,     of the ,loo, , s ,, n, ,hed w,  th a ,lo,t, ,g coat or ,e,t cem ent  

form o f cem en t s lur r y. The sec t ion o f a ty pical godo wn floor i s

given in fi g. 8. 7.

Des i n o f Ven t i1a tor s and Doo rs

Two ty pes o f ven t i lator s are 'used i n the foodgrain stora ge godown -

,,1 .

 '

 ( i) Steel Ven tilator s ( V 4) glazed com posi te un i t s wi t h fi xed

and cen tre hung atongwi th wire m esh
 .

 fixed on end par ts-

,

'

 si ze l 490 x6 20 m m

(i i) Stee l ven tilator s ( Vg) glazed and double hung - size 3̂JG x800m m
'

 
,,
,

,
  m'' The deta;1s o r the ven t;tators are g1  ven :n ,:gure 8 .8.

'

 For doors, rolling shutters are provided (size l 830x24 50 m m ). The .

s h u t te r s can be r o 1 l e d m a n ua l l y o r w i t h a l e v e r m ec h an i sm  . T he

bo t tom o f sh u t ter r es t s in co a g u id e s lee ve so that no ga p is le f t
î  , 

'

be t we e n t h e , l o o r an d s h u t t e r. T h e s e s h u t t e r s a f e f i X e d o n t h e

inside o f the
.

 godown wa l l. -A    s tandar d godown shut ter as we l l
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  ' J D E s Ic N o F o F F 1 C E-C u M - R ES I D f N c E C O M P l E X

  The

 '

 o f f ice -cum - r e s i de n c e o f Cs P ce n t r e i s p ro poS e d tO C O V e r an

\   .
ar ea o f a bo u t 7 5 s q .M . T he g fo U nd f l OO f W i l l hO U S e t h e O f f iC e ,

'
, s to r e s a n d 1 a bo r a t o r y a n d t he f i r s t f l oo r w i l l ho u se t h e r e s i d e n C e

of tje m ana ee r. The f loor pl an of the a rea co ve r ed i s gi Ven in

Fies 8 .9 an d 8. l O. '

I f found n ece ssar y the g ro un d floor con st r uc t i on m a y be e xten ded

to ho use a ba n k , a m i l l i n g un i t s for foodg ra i n s as w e l l a s an o u t l e t

  fo r sale o f fe r t i l i zer s/seed s etc.

!

. 4 PlAN FoR oTHER FAcILITIEs
'
 '

 The ot he r fac i l i t i e s t ha t m a y be n e e d e d a t t h e C s P c e n t r e a f e

roads, drying yard and boundar y wa ll. A layout plan o f Cs P Cen tfe

incorpora t ing these fac i l i t ies is gi v en in figure 8. l l . Hm ever the

arrangem en t of fac i l i t ies wi ll var y accor ding to the size and dim enSiOnS

o f available land area.
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FIG-  9 G U D FlOOR PLA  OF OFFIcE cuM REsIDE cE glocx ,
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