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Foodgrains, Starches and Ready-to-Eat Foods Sectional Committee, FAD 16

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Foodgrains,
Starches and Ready-to-Eat Foods Sectional Committee had been approved by the Food and Agriculture Division
Council.

( »
In the post-green revolution era, there has been a significant growth in the production and productivity in the
Indian agriculture. The country has become self-sufficient in foodgrmns and achieved a remarkable growth in‘the
production of pulses, oil seeds and fibers to meet the requirements of the country. The facility for storageeof
agricultural produce needs to be strengthened in the country and the creation of storage facilitics, throu&h
construction of foodgrain godowns is hkely to fulfil this requirement. The pre-treatiment necessary for be[ter
storage life is cleaning and drying of the grain, but storage structure design and its construction also play a vital
role in reducing or increasing the losses during storage. Storage losses constitute a major share of foodgrain loss
in post-production operations. Scientifically designed storage structures reduce the losses and their existence
provide confidence to the farmers for raising crops with quality/costly inputs.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value,
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960
‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off

value should be the same as that of the specified value in this standard .
F




1S 16144 : 2014
f Indian Standard
1 SCOPE IS No. Tide
This Indian Standard covess the basic requirementsfor ~ 1161:1998  Steel tubes for structural purposes -~
», foodgrain storage godowns. The storage godowns Specification (fourti.revision)
covered in this standard are conventiopal masonry 1239 (Parr1):  Steel tubes, tubulars and other
structures. This Code does not apply. to storage of 2004 wrought  steel fittings —
.~ perishables or those commodities which require storage SP‘?"‘_ﬁcm‘}um 1Steel wbes (sixths
*  under controlled remperature like cold siorage etc. revision) .
: 1626 Asbestos cement building pipes and
.« —2 REFERENCES pipe fittings, gutters and gutter
fi t —_—
The standands giver below contain provisions which, g;z:gzaﬁzg roohing, ::% 1ngs
throngh reference in this text, constitute provisions of .
this standard. Al the fime of publication, the edidons (Part 1) : 1994 I;:ﬁ ;;?d -Pipe fittmg%wewmx‘
indicated were valid. All standards are subject o (Part 2) : 1954 Gmerm i butter ﬁmngs (second

revision, and parties to agreements based on this
stantlard are encouruged 1o investigate the possibility
of applying the most recent editions of these standards,

Ngra?:smn) L .
189311984%% %%anterm for earthquake resistant

- % ﬁé;ﬁdmgﬁ OL%« ucngﬁe%es {fourth revzsmn}%ﬁi“ .
1S No._ Tile @905%;937 Co%%}%gp%cmefursm%ur Gof «% :
27722003 Gulvanized steel, sheets {plain ; and‘i,» %ﬁx " %;?mrm ?rcg; masongy ‘*i””dia"ff
corrugated) — Spcc;ﬁcauon%(sz.ah;‘;g%“‘@*“3 2 f@g{g;&*)?“ I@
revision) y % i‘%&% - 2190 010 Sk ]ccnon,m.suﬁwnonnn miintenance
456 : 2000 Plain. and remforccdxconc}am i i@@* \g*%r of first-aidfire. e"““g‘“She‘s"‘C"de

Code of }Jx'«lé%vxf’a ourgx ra%zsmn} . %%35? %@, %nxgracum (ig;&mfh‘W revision)

Corrugaté’% tg’mi seml-cognuudted ”%; 545 2903%@”‘% tegml@wategprooﬁng compounds
g ﬂhgﬂﬁﬂsvﬂ *cemcm@ hac‘;’,ﬂg - Bag % x m;»«cement moortar and concrete —
*“a‘:ﬁ* m k) Spemﬁcauon (secand revision)

[ T,

459 : 1992

g;é“ o o Spccmcauon (third r&ws:o%)ﬁ &

(Part 5): 1987 Special loads and combinations

{second revisiony

constmcuonal chc_mxcal treatment
measures (second revision)

80052007 iyl =, "General conésu'ucﬁon mﬁwﬂ_wdﬁ, ;, 30&7?? arfl):  Laying of asbestos cement sheets—
Y pmcu%”ag(ﬂztrd rgwswn) Lo %\ 1999 LCode ofpracm:e. Part 1 Corrugated {
“’Bﬁﬁ @968 - %C”ode‘?gfprdqugefurus%of ateel,!liﬁ‘ {"”% sheets (firsz rews:on) .
e . ¥ %m ggnarzﬁ”bmldtg con@lgugupgl(f‘rst 3564:1991 Code of practice for fire safety of .
- ¥, ‘;» ;’gwsm,,) o J‘% %?% mdusmalbmldmgzr ‘General storage )
875 Cod;: ofgpmcmc for design loads and warehousmg including cold ,s
- - o @? thet: ‘thait garthquake) for buildings storage (firsp: wevision) ;
- e R .fz:!\cfstmcmres- 4326 - 1993 Earthquake-redistant design and
; Byt )#1, S?zv&ﬁ})cad loads — Unit weights of construction of buildings — Code of .
- F AN “building marerial and stored practice (second revision)
= S & materials {second rewsmn) 61531 (Part ) :  Storage. management code: Part 1 :
(Pﬂf[ ?-) T1987 TIinposedloads {second revision) 1871 Terminology £
(Part 3} : 1987 ‘Wind loads (second revision) 6313.(Part2):  Code of practice for anti-termite e
(Part4): 1987 Snow loads (second revision) 2001 measyres in bunldmg,s* Part 2 Pre-

1003 (Part2):  Timber panelled and glazed shutters ;
1994 — Specification: Part 2 Windows and 3 TERMINOLOGY .
ventilator shutters. (third-revision) For the purpose of this standard, the definitions given 1

1077 : 1992 Comumon burnt clay building bricks  in IS 6151 (Rart 1) shall apply 'in addition to the

-— Specification (fifth revision)

following:

g
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3.1 Foodgrain —All cereals, pulses and millets meant
for human consumption.

4 LOCATION

4.1 The godown shall be Iocated on araised well-drained
site not ligble to flooding or inundations and it shall be-
away from aplace likely to be affected by seepage water.

4.2 Tn selecting the location, maximmm attention
should be paid to'the hygienic and sanitary corditions
of the drea-and theé constrirction in residential ‘ateas
shall be-avoided; as far as Possible. The following
minitmur distances shall be maintained:

e

i

X

The other dcté'j]s of the ancillacy structures, for s
and big godowris are given in Amnex A,

6 CAPACITIES “NB DIMENSIONS

. kY
6.1 “The recommended capacities and dimensions
stordge godown dre giver in Table 1. The ¢apacii
have beenestimated oni[\xe basis of 22 bags high sta

of 50 kg capacity each, The stacking arranpement st
be as shown in Fig, 1.

6.2 The foodgrain storage -izpdown shall be of sin,

span according to the availability of land. Tn lag

'l

storage’ godownis, suitable tompartments *nay

2) Bone crushing mills, garbage 500m  provided according to the Jochl requircment. Gene
dumping grounds, slanghter houses, plans fortypical‘bagged féadgrain godowns 1
tanneries and hide curing centres, capacity 1000 tonnés.and'itd multiples incléting (
sewage tréatment plants, or such recommended arrangement tor stacking of bigs a
othér places, the vicinity of which partition walls are given in Eig. I and Fig, 2. -

15 delcteridus to the safé storage of i
rion-petishable agricnltural Table 1 Capacities and Dimensions.of Bapged
commodities Storage éuﬂovhs Tt

b) Kilns, dairies (processing unifs) 300m {Clagse ﬁjn‘%? W
and poul_lry-,rnns Trpe of Capacity % Tiitérnal Dimensions

¢} Factories and other.sources. of 150m  Godown . (Totinage) R > A
fire and environmental hazard: e,  Lengih Breadth

. sucti.as workshops, hiy stacks, e ‘\5 %{%”:* ;.?, s
,nmlzer sto:t;s;,petrql pt}_mpg, CNG g g% 100 i S
stations and LPG boutling plants. ) %%& §§:'a§“ v sy, T 5\& 2 (e gk

4.3 The godown should be free from, gﬁé{@d@%@%ﬁﬁ Small, 59 P00 é;ﬁs i :g

any high-tefion ele'ctﬁ‘c‘]ih@anf};fﬁ?ﬁi};@%g?‘b‘ﬁ%ﬁch ol 5, 330719 i4.48

lines passing-over, then ﬂieagé“i‘e;ﬁ%;nﬁfgcﬁi‘é‘arngit{g; k) e faziom 21.34

e e oy o Py Dl g w L b {'?:‘ W
provisions shoutd beﬁgakcn;&nt%fzif:’tuuntwhde,plannfriigw‘ % NoTEs:, ¥
. & st seoghe ";% v

T Ty

e e LR ) Y e, )
the storagegodgwﬁ%l“heg@own shouldibe'free froffis” 4

- ot s g {_gj’*f&‘t
1 Yo W n;‘i p 3 < ¥
gasloil plp%*_ﬁnes}.; s . ﬁi, A j'%{ 5
iy s ST, L ¥
4.4{There shallbe no gée%ﬁﬁe r001s of Which affect

idation, neay tie ebdotn. The godosin'shidl,
% ays be Kep f"clggﬂrgg‘g%@ﬂc}fés -of;%ggg“c;’;ﬁépgi %‘3 erc
by at ]east?;rx;f@yhghfcﬁ ratsyarid @ﬁgxrﬁj@}” Fwonld
otherwise ﬁxﬁﬁ@c&s ’z‘nto’#é’f?%l}f@c% Ssity precautions

for preventing a’ttai:liSﬁyfe(x_‘nif%s@ﬁaﬂ be taken.
oA &

45 Thezggggd&’%;ft iifﬁay “ﬂgeﬂ:‘mbly be sftuated near a
tran. ”prt'ﬁgghziﬁé ié%trf inroad. Ifthe godown is located
in tﬁ?& ihtciiog\_@ﬂ%é@ix it must have accessibility throngh
an‘a;i‘péﬁch road.
% -

4.6- At the site of the godown, tliere shall be sufficient
parking and mancuvering space- for vehicles. If the
godown is situated at a ferry head, railway station,
airport, etc, sufficient berthing, loading dnd unloading
facilitiés shall be made available.

5 ANCILLARY STRUCTURES AND OTHER
AMENITIES

5.1 Itis'desirable to have ancillary structures attached
to godowns having capacity of 5000 tonnes and sbove.

Eh e v . .
LiThe *:x'i’é‘ SGhE large.caacity godown has been arrived
keepinig e notmal maximum;size of each stack 10 9,15 m

h

e
e

cepi

A7F 810 ¥t may be-adopted fée stack famigation.

%}% 2VTtie above diménsions may be suitably adopted dependis
W upon the aviilability of Taod.

3 For storage capagity 2 500 tonnés and above, godowns m1

be divided in suitable compirtments depending upon

avnilability. of land,

! For three compartment designs,

-~

7 FOUNDATION -

7.1 Suitable foundation depending upon the- siv
conditions may be provided. The type of foundation
will depend upoi the property of the subsoil Fd th
same may be provided according to relevant Tndia
Standard codes.

7.2 The foundation of longitudinal, gable/partition
walls shall, in no case, be less than one metre decy
unless-hard rock is met within a shaliow depth, cver
then a minimum depth of footing not less than 75 cir
shall be provided. The foundation shall not be less thar
120 ¢m deep under the cement concrete columns.
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CAPACITY:,

100 TONNES, ~
STOCKS:f

A=K 55y

N

CAPACITY:
250 TONNES:

STOCKS 1,
A=4XTm
B=6X7m

CAPACITY
500 TORNES

STOCKS ;
A=4%X65m

Al

CAPACITY
10060 TONNES

18 STOCKS =

]

B

L

A=EXTm
B=T1I5X 7w

——

e e T—

355

046

Al dimensions in metres,

Fi6. 1 Stackmvg ARRANGEMENT {Contd.)
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034
D76 1'—‘
7 B CAPACITY:
H f 2500 TONNES
: jaan  EACHSTACK:
, - § 2.10x8.10m
4 ; | TOTAL STACKS:
18
COMPARTMENTS:
31185 3L 31185 3
i
9427 0.46
0.3
078
T 0.76 . CAPACITY:
- 5000 TONNES
ik EACH STAGK :
120 910 6.10m
TOTAL STACKS;
oz2siil ‘ 082 0925 I : 36
120 At COMPARTMENTS:
3
045 4145 4151
12508
?;:
All dlmcnsmnsun mcu&a;f;- M e g{éﬁ%‘% ! %;
T ) &, o, W e
% % Y iy, R ol AL RS
Fm. laS'mc G‘}ARRANGE}»E&TW; % 0O R
308 g, @ " G
3,y T ,*%i : %‘Eg kS ¢
,«!‘% tgf 2 ﬁgm A <N ﬂ&%{ 5
7.3 Wherever rock is met within e foun'ﬁauon depih ‘?iﬁghexfounéanom naboﬂ%@fmdes "shall be refilled

% S

it shall be propery dressed,devellcﬁand“‘lf“ neceasar?@ avxth selected ean@‘locallygxavaﬂabie material suitable

cut in horizontal steps S0’ ns 1% recczvc ihe footm gs of

the foundation. - . s . % kk ‘;w-%

we"‘ b

‘4»
74 The foundauon‘*’m genera! s”hall conszst of thed,
bed gf cemen@concretem accordancqwnh IS gSS nnt %f”‘%,
,,Jeaner;than the mmoﬁ o= 5%3510 a cemen%.@%ﬁuex

Sggregatc 10 comeaggregale of 40mm nommalﬁzc)
for the wallSiar Lnnﬂcr the fonhng ofwtﬁ%columns.
The reinforcedss *ment com:rc}:c"f:o"lumnsf shall be of
mix not leaner than&lg?; 1. ‘.Z;é« %ﬁ(l"cement 1.5 fine
aggrepate ; 3§ﬁne zggregaie— -of 20 mm nominal size)
for the nommnlsnmﬁg’concreta and M .25 for the
con:r%ollcdxconcrete as per the reguirement of design.

The ¢ course *of the Ican concrete under the footings of
the walls and RCC columns shall not be less than
7.5 ¢m or otherwisc as per the recoramendation in the
structural designs.

NOTE — Fine aggrepate wherever mentioned in the standard
means sand baving the fineness modulus 2.5 and above.

7.5 The foundation shall be carried 1o hard soil and 10
a depth a! which cracks in the soil do not exist and
where the bearing capacity is adequate 10 withstand
the intensity of foundation pressure. The bearing
capacity of the soil shall be properly investigated,

% for ﬁllmg»nnd jreé from’ salt, organic or other foreign

E mauenﬁorwwth‘“fsand except the seashore sand or
%

s moommsvgﬁxch shall be compacted and made flush with
the‘gmund level. °

Y
7.7 Tomeet the menace of termites, suitable pesticidal
treatment shall be done [see IS 6313 (Part 2)].

8 PLINTH

8.1 The plinth shall generally be kept 80 cm above the
finistied ground level and in exceptional cases,
depending upon the'topography of the land, the plinth
height can be extended upto 90 cm to 120 cm, for the
road-fed godowns whereas for the rail-fed godowns,
the plinth height shall be 106 cm above the top of the
rail for corresponding broad gavge-track. The minimum
width of platform for the road-fed godowns shall be
183 cm and 244 cm for rail-fed godowns. To prevent
rain water from getting inside the godowns through
the doors, the platform shall be provided with a slope
of at least 1 in 40 from the wall to its outer edge. In
case of the road-led godowas, the platform plinth level
of the godown should be fixed taking the highest flood
level of any nearby/adjoining water bodies/canals/
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rivers/nallahs etc, into account, and it should be a1 least arrangement of platform plinth with nosing/coping
500 mm above the highest flood level. The general  details and other particulars is shown in Fig. 3,

L5.A30AXID0OXE i

12 mm %300 mm LONG @ 400 &/C WELDED

ImmORING & 15006

FPEHRIACH I AT s e R s T RS g

w

7
e

v

e

BV

R.C.C. NOSING / COPING FOR ROAD.+ SIDE PLATECRM. T

REINF DETAIL SAME AS ABDVE

:‘;
Ao
jr,'ﬁ”— S
s,
G
‘ggw&
OB A e SR P PR

SR

1 130 mm

2
Ry e W e

1870

L 1925 L 230 o l, y

“4 i 7
R.C.C. NOSING / COPING FOR RAIL -~ SIDE PLATFORM ; %* '

All dimensions in millimetres.

F16. 3 GENERAL ARRANGEMENT FOR PLATFORM PLINTH WITH NosxyG!ComNs
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8.2.1 Wherever plaiforms are provided, they shall
preferably be covered.

8.2 Filling of Plinth and Foandation-

The plinth shall be filled with selected easth/locally
available material depending upon the availability
{excluding black cotton soils and other unsuitable
soils}, in layers not exceeding 200 mm and each layer
being watered, well rammed and consolidated. When
filling reaches the finished level, the surface may be
flooded with water for at least 24-h, allowed to dry.and
then rammed and consolidated in order to aveid any
settlement at a later stage. These layeérs shall be taken
up to the formatien level for the earth-filling and
finished level of earth so filled may be kept in slope in
verandahsiplatforms in consonance with the slope to
be provided in platforms.

8.3 The plinth shall be constructed either with stone
or brick masonry in cement mortar 1 :.6 (1 cement: 6
fine aggregate) including pable walls. Tt shall he
pravided with damp proof course of well graded
conerete with waterproofing compound (sez IS 2645)
to a minimum thickness of 40 mm on brick masonsy
and a leveling course of concrete in stone masonry.

NOTE — These are the usual specifications adopted for such
godowns, The actual specifications shall be based on proper,
designs and siresses developed depending upon the screnglk,?*ﬁ
of saw materiat and mortar to be used. Tn seismic nrcas;smﬁblag
precoutions may be observed in the coustmcuon?b*ﬁbuirémgi&
which should be according to IS 1893 andilS' 4326.@* ‘s;ﬁg s

o T‘ﬁw@‘

In case of non-availability oﬁb&ks gg::{gd stone fo:: &
masonty work, cement. conm?é‘r hojlow blocks mayi% B

be used and their j Joé&gxtmg etc.%lay b doﬁa\xfﬂh cemient:s
4, e
mortar 1 =, ‘?‘I’ i1, cgé!}nenl@lﬁne aggrega%c) %%%ﬁ £

S, O S N,
8.4§leth Pr;&&ctmn @% Jﬁi

x‘”n

]
o % %
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protection, the same should be suitably designed as a
pavement in such portions.

8.4.1 Ttmay beensured that wherever plinth protection
is laid on filled up-carth, such filling shall be with
selected earth/locally available material properly
consolidated. Black catton soil shall not be used in
such filling,

9FLOOR

9.1 The flooring in the storage godown should be damp
proof, rigid, durable and free from any cracks or ¢revices.

9.1.1 The following types of flooring may be provided
in the godown: (Fig. 4):

a) Selected earth/locally avaflable material
filling as per requirement, well consolidated
and stabilized to-avoid possibility of
settlement and cracks; it

by A layer of sand fmilmng?z{) % i thick,
thoroughly watercd :md. weﬂgumahdated

¢} A layer of ccmen o‘?’xcmmﬂf{l 4:8)
(Lcement: 4conrs§ simd ‘®'stoneaggregate
of 40 mmnon%ma! sxz«=)}, 100 mm thick; and

2& zA @weanng cours%?f %% o thick cement, &

coucrefi: ﬂoonng”%tm s
Zfrcoarsc s:md sy
nommalam%e)‘éﬁmshed with & pauag*«‘coaf
0 f neatg cemem sha}} bepr pro ldeﬂ, 'I]m cement
gfg;%z cnnérete ﬁocmng sﬁca“ﬂ%bﬁ [id i panels not
! ﬁexceedmg,s«‘? G%ni‘zf mfaa:eaéand riot more than
2 O,m*mbany dlwctmn ‘Such: ‘panels shall be
smmbfﬁr adgnszedso as 1o avoid transfer of any
%neven 1oad at'the j Joints under the stacking
Kﬁays and ‘alleyways. The panels shown in
Fig. 5 may be:suitably | adopted.

&

Whe

st}mm aggregatc OE.ZD mm

X

@ﬁ?«’

s

k-
"._;

=%,

‘*:ggOdoWﬂ shall”o"e F$OV%Ed*WIm plinth t P&’;,FCU &i‘ %“&9 12 Alternatively the flooring and the course of the

Df?at least 900* W dih?excludm«@ati’g‘nn;‘gomon
around the gndown and shnILh mmmf‘mr outward
slopeof | in48§or qausfactorﬁ’ ac}é 'of rain water.
The plinth protecuon it shall nut be rcqulred on the side
where rgzl sxd%ptﬁtfgrmﬁs provided. The plinth
prorecuon*may’consnst’ofa layer of 115 mm thickbrick
or stoncrbaﬂ ast, consolidated diy to the required slope,
the mtﬁ:‘ce shall be grouted evenly with fine sand
0.06 m¥/10 m*and slightly sprinkled with water and
rammed. A topping of 50 mm thick cement concrete
(} cement : 3 fine aggregate : 6 coarse aggregate) may
be laid in altemate panel slabs over a well-rammed
brick or stone ballast and finished smooth at top. The
finished surface may have a minirum outward slope
of 1 in 48. Any other mode of the plinth protection

may be adopted depending upon the site condition and

economy of the materials. for a particular locality. If
vehicular traffic is likely to come on the plinth

water bound macadam (WBM) underneath the cement
concrete flooring'(Fig: 6) should beprovided as under:

a)  Selected earth/locally available material in the
filling as per requirement, well compacted and
stabilized for avoiding possibility of any
fature settlement and eracks ete. Black cotton
soil and other unsuitable soils shall nothe used
for filling purpose;

b} 150 mm thick WBM with stone aggregate of
size 63-45 mm (Grade IT) with corresponding
screening and binding material 16 be properly
consolidated as per requirement;

¢) 75 mm thick WBM to be laid with
53-22.4 mm sized stone aggregate (Grade TIT)

‘with corresponding screening and binding
matcrial 1o be properly consolidaied as per
requirement; and

2l o

%gmzx (1 cement : ﬁ%‘%%
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S0mm THICK. CEMENT CONCRETE (1:2:4) IN PANELS
FINISHED WITH A.FLOATING COAT OFNEAT CEMENT

100 ma THICK CEMENT CONCRETE {1:4:8)

230 mm THICK SAND FILLING

FILLING WITH SELECTED EARTH. LOCALLY AVAILABLE MATERIAL

\

\_

Y

%""Eﬁ: %, % *"“@a
F16. 4 DeTATLS OF FLOORIKG (I\&AmﬁGxgggwﬁ «ws "’éf m @ * Foad &
z‘, F R
g % %l W?% AN
Wy m 2
o B w:%eﬁ 0 %@‘& o, o e, e

d) 50 mm thick cement concrete ﬂoonng ;1 c«ﬁ;"
A g
cement concrete.mix of 13 .‘Z#i (Feemenic 2

fine aggregate - 4 coarse:q grcga%e}»f mshed r%}'}fe

ey
with a floating coat‘of cemcnt f’({' o
vﬂ‘;;“ Qg g

k Bud -

913 I?atm.]mg},mhﬁ’2 cementzconcrc[eﬁﬂoorm shalks
be pmvzda.dﬁmdx%%ﬁl‘ass‘smp ]mvmgﬂh;ckné%s 4imm
and. depth zts,éper the m:cknsgss of the"f“ﬂoor@us per [he
. gcuem}}ta:rmgemem of: g]'lss stnps “Shown in Fl g@«%
H ’ i 23

10'WALLS, . % %ﬁ 5 5 T %%ﬁ

‘?%.‘, '#ﬁ‘, % j % %gi‘z"f

10.1 The des:bmof" the walls; s"“hail%ba’%mmcccrdaucc
with the general c consmlcuennlfpmcnces (see IS 1903)
and care shall befﬂkcnﬁmat the%'tensﬂc stresses do not
exceed lht,g:mckin g hmiﬁ»fi'he following type of walls
may, bexpmmdcd for’thc storage godown.

10.1.1 Thé?ﬁgxtudma! wallsshall be of brick or stone
masonry or fly ash bricks of minimum strength
50 kgfem? in cement mortar 1 : 6 (1 cement : 6 fine
aggregale) and shall be at least § 600 mm high for
road-fed as well as-rail-fed godowns from the plinth
level. They shall be at least 230 mm in thickness.
Wherever there is non- availabifity of bricks/stone for
masonry work, altcmatively CC hollow blocks of
-suitable size of mix 1:3 : 6 (1 cement : 3 fine; aggregate

: 6 coarse aggregaie of 6 mm nominal size) should be
used. RCC columns should be provided ro.support the
trusses connected with the beams at the top Ievel and

% ey

‘%mxmmum gradet ofl
. prowded%atathe?dooz level in the areas falling under

.‘;;
~one moretbeamaofsb}{ccam the ccmcretcﬂmx;i% 1. 5 3
(lﬁcem}&rf i% t%n aggrecate*' 3Garse” aggregafc of

Ze}m‘m‘“g;onunal s:ze)fngi‘the%comrol]ea concrete of
i 25%0&' equivalent should be

sexsmxcﬂzone TV an . The gable wall and the parrition

i wa1§ should be provided with the same type of masonry
B bemb provided in‘the Jongitudinal walls in the cement
“smortar of same ratio/mix and shall be at least 340 mm

in thickness.-The cement concrete work shall be in
accordance with IS 456.

The walls shall be flush with the inner sarface of the
column and shall be plastered in cement mortar 1 : 6
(1 cement : 6fine sand). They shafl be rendered smooth
both on the outer and the inner surfaces. There shall
beno offsets or projections in the wall. The inside edges
of the wall where‘they meet the floor and all comers
shall be rounded off to a radius of at least 50 mm.
Spacing of the RCC columns is recommended ideally
as 4 650 mm from centre to centre which may also be
altered as per the requirement/design/dimension of the
site/plot for optimum utilization. In seismic areas,
structural engineer should be consulted for giving the
earthquake resistant designs of the godown and criteria
for eanhqualc resistant designs of structures as per
1S 1893 and for- eanhquake resistant construction as
per IS 4326 shall be fo]lowed
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50mm THICK €.C, FLORING 1:2:4

75 mm THICK BTONE AGGREGATE (53 mm 10 22.4 mm})

150 rom THICK. STONE-AGGREGATE (63 mm TO 45 mm IN ZLAYERS)

150 mm: THICK SAND FILLING

RAMMED & WELL COMPACTED EARTH / LOCALLY AVAILABLE MATERIAL

'\’

o B A,
‘“@i‘@; ) ,« o SET
Fic. 6 DETILS oF Fm%n? G ’i’;" %%%ﬁg} %
*f@:.zf LA D R
i N ﬁ*’z fne s:l.\.: ‘%;.'
2 ihle o D Eh b
NOTE— Where modular bricks are used accuzd::n”gm ISQQ?? i 6’)0 mm x 6‘7{] vinreach bay sh:ﬂl aisa be prmnded
thickness of the walls may be kept as 300jmm nominaj fur mm
the-Jongitudinal and intermediate: paﬁgmr?‘%yﬁﬂs and%l()ﬂ;mm m‘ §600 all,g\fe the ﬂomzilcx 51‘%?? the gudown (see
(nominal) for the gable walls,z. % %} ? gt %,%Dg 21 lie‘:cept thosc%gvhmhﬁhave a rolling shutter
%A %%j% A " .,,,ge**w} ogemng or grage,gdoor.qg,'l’hese shall be protected by
11 DOORS AND%'VENTIL%TORS %fgj Y ke expdndedﬂ mezaflh‘u:d drawn steel wire fabric from

1LI Poor<Eallt "be owded referiblyto msxﬁde (isee Ei g*all). When closed, the shutter shall fiv

o angway %he do%r%?ha‘ﬂ peli of rol[m gggﬁ‘fm ors anﬂ% néhtm fraﬁxe On gabl&walis, suitable number of steel

. ﬂke&mm smtably preparcdopemnw? The doorS3 shzﬁ! 0 ventilators glazed Fxed with fixed wire-mesh may be

%e%noaless than 1‘.5%5}83(}*111:11?;@3‘450 mm&( o a;ﬁﬂ%‘?)% provsded if required. These ventilators shall be
g

d by sunshade of atleast 460 mm pro.lecnon
Regular and*penodxcal ‘ispections; nnd;mzunt cinnee  Protected by
of the mumgﬁshut%’;s shouldﬁa'&ébfggmedagu% woavoid  Yyhere good local timber is available or in coastal

defects and damages @tgmzmv{é}‘y thie garage door r?gi];m whert'::] stecl may l;)c sdbj::f:éc((il to sal;sa clt:;)[;]?:
(clear opening-1, sgoénm *450’mm) asperthedemils D "; ventilators may be provided [see
shown in Exg%&fmny also® Be used in view of its less (FPart 2)1.

mmnmnancc~ e‘spccxally in the remote areas. 12 ROOF
&y Q& ’&"‘
S %5‘,3»“‘
11.2- ’Ventﬂdlors 12.1 The roof of the godown shall be of single span

structural steel or tubular trusses which shall be fixed
on the RCC columus or RS joists at a height not less
than 5 600 mm from the plinth level to the tie level a1
the column ends, both Tor the road-fed and rail-fed
storage, godowns (see Fig. 12).

In longimdinal walls, one steel ventilator of opening
notless thaw 1 494 mm % 594 mm shall be provided in
each bay between RCC columns spaced at 4 650 mm
from centre to cenire, The ventilators shall be fixed
150 mm below the top of the tie bearn,. that is truss
level of the godown. They shall be provided with glazed  12.2 The xoof of the platforms shall be of a cantilever
centre hung with fixed wire-mesh shutters (see Fig. 9 structural steel of tubular trusses fixed on to RCC
and Fig. 1(). The frames of the ventilators shall be  columns at aheight notJess than 4 000 mm from plinth/
provided with suitable beading to.avoid any chanceof  floor level for rail-fed godowns with broad gauze
air and moisture leakage. Air inlets.of steel ventilator  railway line. The height shall be measured from the
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34T,

750 ma CHHAJIA TC BE PROVIDED
IN CASE OF OPEN PLATFORM
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ﬂoé%;lgig‘l%ﬁfm godown to the bottomticof the truss. IS 1161, 18 1239 (Part 1) and 1S 800). Trasses made
.Outeredge of the truss including valley guiters should  of mild steel (MS} structurat like angle and channels
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i not go beyond the line of the edge/RCC coping of the  may also be used as per structural designs.

: "‘ﬁ platform. "l:llf:minlmum width of platforms for milside 12.4 ‘The trusses shall be connected by suitable sets of
o and roadside shall be 2 450 mm and 1 830 mm, (04 bracings and longitudinal runners etc. at the levels
i respectively, which shall be measured from the faceof ¢ per the recommendations of the structural designer
7 the columns. of the truss.

iy 12.3 The design of the trusses shall be in.accordante

with (he general constructional practices and relevant 12.5 Roafing
Indian Standard codes forloading standards [seeIS 875  Materials may be comugated-asbestos sheets (see
(Parts 1,2, 3,4 and 5)] and tubular trusses [see IS 806, IS 459) or galvanized corrugated sheets (see 1S 277),
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steel sheets or corrugated aluminium sheets or black
cormugated sheet, not thinner than .56 mam, The sheets
shall project at least 46 cm from the outer face of the
longitudinal walls. The sheets shail be well anchored
and secured on the purlins by means of galvanized iron
T or L heoks, sufficiently long to have good grip over

12
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{1 40 X 40 X 6 mm ANGLE
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Il 1.25 mm THK. M.M. SHEET
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80 X6 mm
M. FLATE™N_|
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MATERIAL EARTH/ LOCALLY AVAILABLE
MATERIAL
BT All dimensions in millimetres.

Fi6. 8 DeraiLs oF STEEL Dook

sheets and purlins and sccommodate nuts and washers.
Tn areas Hable to excessive heat, use of a heat reflecting
paing may be considered.

12.6 Purlins may bejof struétural steel rolled or tubular
sections. The spacing of pwdins shall be as given in
153007 (Part 1).
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T16. 10 DeraiLs or Top VENTILATOR

12.6.1 The design of the pudins sliall be in accordance
with the general constructional and Indian Standard
design practices.

12.6.2 Suitable arrangement shall be provided for
expansion of purling and bottom runners. They may
be provided preferably at the partition and gable wals.

14

12.7 The wusses need not be provided on the gable
and partition walls. The purlins may, however, rest and
be deeply anchored on the gable and the partition walls.

12.8 Wind ties of MS flat of size 40 mm % 6 mm may
be provided in a minipum of 4 rows in the godown
and one row on the platform roofing in normal wind
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Fi16. 12 DirrerenT TYpes oF ROOFS ForR GODOWNS

AC. SHEET ROOFING
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zones and on every overlap of sheets in cyclonic or
high wind zene areas.

129 Transparent/transhucent sheeis of‘about 2 percent
of the toral area of the roof and evenly distzibuted may
be provided for nateral light.

*12.10 Polyester coated pre-painted sheets may also
be considered in.the roofing.

13 GABLEAND PARTITION WALLS

13.1 A beam may be provided at the tie level of tuss
over gable and partition walls. Where pabled roof is
constructed, care should be taken that no hollow space
is left between the walls and the roof covering.

14 DRAINAGE

14.1 Rain Water Pipes

Onrail-side platform, rain water pipes shall be provided
g at each bay for drainage of rain water from the roof.
j The rain water caves gutter'at the outer end of the
platform truss of adequate section to receive the rain
water both from the main godown roof and platform
roof shall be provided and suitably-connected to the
down-take rain water pipes (see'Fig: 13). They shall

& 3 :
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fe Beivaditp w6 wha
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(Parts | and 2)], PYC/HDPE or SWR pipes oftlmmetet} * ﬁffst1:131wor1<{”’5§!1¢:1 stecfialumlmw?}fmashecis ‘shall'r resxst thc,gg
not less than 110 mm. Their diameter shall gls, baa@‘%‘@ndverse ﬂ{fectsaoﬁgfum‘ga\ﬁ!s

IS 16144 « 2014
surface from the rain water falling from the roof
directly. A suitabie saucer drain of 300 rm diameter
or V shaped drain may also be provided by the side of
platform wall to drain away the rain witer of the roof.
Surface area drain to cary runvoff may also be provided
for disposal of water of the complex.

15 FINISHING

15.1 The internal faces of the walis of the godowns
shall be cement plastered and external faces up to floor
level shall be smooth plastered. The internal faces may
be whitewashed and external faces provided with
colour wash.

15.1.1 All the steelwork and woodwork shall be
provided with two coats of superior quality paint over
4 coat of primer.

15.1.2 The galvanized iron (GI) or alummum shects
shall be painted with two coats of supermr qnahty pmnt
suitable for Glor alummumshecﬁ ove ﬂacoal*of Eprimer
suitable for such surfac&s:wB}ack corz‘u ‘rated sheets
where used shall also be ﬁﬁintm Avith suitable paints
which prcvcnt ruskmg and déterioration of these sheels
in aifd:tmn'fm dlgtpwﬁmmg and ﬁmshmg coais.

%5

o i e
“  be of cast iron, asbestos cement pipes [sec IS 1626  .15: 1%*%"%\;11? ’%ﬂmﬁ to gbgguaed‘mszdgﬁm gﬂdown ifox: s:’;
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e adequate depending on the intensity of ﬂla«mmfixll;_gf mihY o s 2 o Xf
Wt the place. The pipes shall be prgperl}gsecuredaat%me P ﬁ?ﬂlﬁ‘ﬁmasm arca,vcjzome%tf_%lhe paint on the
g off-take and also securely ﬁxe&mﬂx clmn;ys,mthaRCC o «stﬂe;% temslstrucigre Sh%*mwbe according to the
| A% colamns or walls at evcr)&: o ;g# m %Tﬁ{ Ain water S]Iﬁ[l¢~ . enmoumcm.de«conﬂmom Soas i to combat the effect of
1 be drained off by su}gabie opcn i drains faery ﬁrﬁy fmmw%% rusung%efg% **a @é;?
the main godﬁwn. ‘Where ra1[~sxdemplurfb Seare
provided, ﬁha’ydéfm fpxpes shall bef%conneczeﬁg:o ﬁl&g e 5%5}] ulI!:I b e:ixivy rla:éfaﬂ areds, external surface of
ﬁ?ﬁt_;;tgble man“ho?es pmwdeﬁnder pIatform andﬂ,r“’g' A g, Walls should be finished with cement water proofing
: ‘w”ii e:r“shaﬂ be cirameﬁ;ff by, asbcsms cemcntgpx‘f}”ég%* WP sinf
ok gVC or SWR"ﬁ:ﬁésmg adequiate dmmete%%cé%nechng '
1% the mnnho]es: Th&*mmﬂmles qimﬂébe@mvxﬁ with 16 LIGHTING
heavy-duty covers. On the rgga%gsxde plntforms astrip  16.1 Sufficient lighting may be provided inside in the
of 90 cm brick pavmg@ mayﬁ,he provided along the  alleyways and on the omside of the-godown to facilitate
.. platform walls »gmprotcctwﬂlc scouring of the road  loading and unloading operations.
ey B *1‘7:22“ - i;’?'%
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ANNEX A
(Clause 5.1}

ANCILLARY STRUCTUES AND OTHER AMENITIES

A-l There may be one or more ancillary structures at each site depending upon the storage capacity and

% B 2 ey
L R e ke
e B

w, scope for future expansion. A small compact block consisting of an office room, 2 store room and a separate
%" room for keeping pesticides shall be provided at each site with proper aeration. For small capacity godowns, ,
" the following sized of rooms are suggested which may be modified as per the actual requirements:
a) Office room 45mx35m
b) Store room 35mx35m :
V. ¢} Chowkidar/Sentry room 40mx225m
d) Cycle/scooter stand :
1 1y Upto 10 000 MT capacity 14 m? i
§g§£?~ 2} Above 10 000 and upto 50 000 MT X 36 m?
A-1.1 The area of the office block-would depend upon the staff pattern while that for store room would be onthe
basis of the storage capacity, the anticipated turnover of work, the quantity of dead stock-articles, cqmymcnt and
chemicals that may bave to be kept at cach centre, A xoom preferably separate with a suitable- wzmndaﬁ I may be
“provided forwatch and ward purpose. For larger capacity of 5 000 tonmes and more, ib@foi!ow:uﬂmrnzmunl
areas are fecommended for office block: #E . & ko
. 23“ B
Plinth Area ; A ]
a) Upte 10 000 MT 100 rq %{ &\;}, %@ , ﬁﬁu o8
b) Above 10 000 and vp to 25 000 MT % }? ﬁ% % %«x:: v %‘% %
C) Above 25 000 MT M“-, 'm i%%& gg-? mz e E!‘v. 3.?53%. iﬂs i’%;%g} %@%ﬁ%ﬁk‘;{%& ""g‘;ﬁgfﬁ
A-2 For large-capacity storage godo“ﬁ%%, t}xesafcllaé;?nc ancﬂ]my"stmcturcs may bey cf : ﬁ%‘ c‘uch cenire in
addition to the administrative b ock '%* - %156%% g’%%% i ﬂf‘w
G 0D % ie "%ﬁ% e
A-2.1 Lavatory Block anﬂ Samtary égitaﬁahon - ‘.}’; e @% e %
For]ahouremnﬁ% st:fff‘%oﬂang m}thc re}i% oftthe stora“e gc;?’éwr% suﬁic;emnumbcr of bathrooms, urinals,
o lavatories am’f washmc plzicées shalLbe*prov,a ded. The: fn’ﬂowmggjar&wnck for provision of lavatory block may be
* ‘:',V . Sk ® 4
i R AN S N
ik _ S Storage« Wpaazy . m‘% : %?;;;%WC Washing Drinking Places Places
ay Up to*S 000 Fionnes %ﬁ% g%i 2 1 1
b) Above 5"000 and up ‘il@aﬂ()ﬂ fonnes 2 3 2 2
<) Above 10 000 and upito'25 000 tonnes 3 6 4 4
d) Abovw OOB mﬁ"n‘@? The number may be suitably increased

AZ 2 Watersupply and the fire fighting arrangement shall be made in accordance with the bye-laws of the local
&  fire departmcnt.

v |
: f A-23 For the staff and labourers working in the storage godown, facilitics for drinking shall be provided at
e T suitable locations.

‘ i A-2.4 For firefighting purposes, anetwork of water supply pipe lines with fire hydrants at suitable locations may
e be provided to ensure supply of water at any time (see IS 3594 and 1S 2190).

"1 A5 Canteen

i T Itis recommended that the amenity of o canteen/iiffin room may be provided at each centre having a capacity of
o 5 000 tonnes or more. The size of canteen may be propostionately increased for godowns of higher capacities.
Zg‘
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A-2.6 Water Harvesting
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Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote
harmonious development of the activities of standardization, marking and quality certification of goods

and attending to connected matters in the couniry. . t

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form
without the prior permission in writing of BIS. This does not preclude the free use, in the course of
-implementing the standard, of necessary details, such as symbols and sizes, type or grade designations.
Enquiries relating to copyright be addressed to the Director (Publications), BIS.

Review of Indian Standards

Amendments are issued to standards as the need atises on the basis of comments. Standards are also reviewed
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards
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This Indian Standard has been developed from Doc No.: FAD 16 (2002).
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