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Design ot Over Head Seryice Reseruok

M/s RIDHI SIDHI CONSTRUCTION

TITTLE
Design of Over Head

Service Reservoir

Date REV NO

29-Mav-17 o
)ROVIDING. LAYING JOINTING TESTING AND COMMISSIONING OF RISING MAIN ANE

)ISTRIBUTION PIPELINE AND CONSTRUCTION OF RCC OHSR OF 190 KL AND 18 M STAGINC

\T TRAMBAY, CHANDMARI, TARKASH KI BAGICHI AND VARIOUS AREAS UNDER CIT\
)IVISION- I. AJMER INCLUDING DEFECT LIABILITY PERIOD OF ONE YEAR

)LACE : TRAMBAY

)OCUMENT NO.

]APACITY

STAGING HEIGHT

SOIL BEARING CAPACITY

DEPTH OF FOUNDATION

SEISMIC ZONE

BASIC WIND SPEED

Type of soil

Dam oino

190.000 m

18.000 m

2.000 m

n

47.000 m/sec

Soft Soil

l%o

DESIGN OF ELEVATED SERVICE RESERVOIR

Basic Data :

Capacity of Resewoir

Staging Height above CL

Soil Beuing Capacity
Depth of foundation

Scismic Zonc

Wind Spccd rn llrc zorte

Assumed size of various componets of SR

Thc dielnnsions of thc (ank are rosuctncd a unedr :

Internal Diamcter of water (mk

Height tmk above conical wall
Free Boud (including beam depth)

Horizontal span of cone wall
Verdcal span of cone u,all

Base dia ofbottonr dome

Rise of top dorne

Rise oI bottom domc

Lower edgc dia. of con wall
Thickne$ of top dome

Top rhg bean widl.l'

Top ring beam depth

Thicknes ofvertical wall at Top

Thickilcss oIvertical wall at l)oll.or.

Tlrickilcss oI vcrtrcal rvall (Averagc)
Balcony lranr total u'idtll
Balcony dcptlr at cdgc

Balcony depth at iunctiorl
Balcony beam depth (Average)

Thickncs of Conical Dome

Thickne$ of Boltom dome
Number ofcolumre
Dia u[ Columns

Width oi rilg bcarl ovcr coluntns

l)cptJr ol rilg bcarn ovcr colurnro
DIA 0F COI UlvlN CFNTRFS
No of Braces

IDT =
HTW=

HSCW =
VSCW =

DBD =

RTD =
RBD =

DCWb

TRBW =

TRBD =
TW'T =
TWB =

t-ifJ\{ =

BBWF- =

BBWJ =

BBD =
TCD =
TBD =
NC=

WRBC =
DRBC =

DCC=

NB=

t15 nr

l5 nt

l5 rn

l5 rn

STA=

SBC=
FDN=

190 000 ml
13 000 m

9 500 t/mz

2000 m
IT

47 000 rn/s

830 rn

280 m

030 m

ll0m
l25m
52!nr
l45rn
lJ 85 rn

0l0ut
015 m

025 m
020m
015 rn

015m
0l5rn

(As pcr the tender condttions)

(As per tie tender condilions)

(,\s pcr th(i tcndcr conditions)
(As pcr thc tcndcr trrrditions)

(As per tender condition)

(inclur!ing rvall l iltJr)

020 rn

020 m

6No
045 rr
045 rn

I (l{1 rn

565
4No

h\q,\"

Page'1
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a

Oesign of over Head seruice Resedoir

Width of braces

Depth of braces

DeptI of Foundation Bcam

Width oI Foundarion ring bcarn

Heigh of Dcad Sroragc

Depth of FoundaLion Slab at face ol FB
DeptJr of Foundarion Slab a outer edge
LOADS:
Llve Loads :

Live load on tppdome

Live load on balcony bem
[.ive load on stairs
R'l OF TOP DOME
=ROUND(((l DT/2)"2+ RTD^2y2lRrD,2)
R2 OF BOT DOME

WB=

DFB =

WFB =

HDS =

Ds=

Dse=

LLTD =

LTBB =

LLST=
RaTD

RaBO

0.25 m
050 m
090 m

0.45 rn

015 m

040 nr

030 rn

0.132

2.000 KN/mz

2.000 KN/mz

2 000 KNimz
6660 m

4400 m

O 673 RAD

0 632 RAO

=ROUND(((DBD/2)^2+RSD 2)t2tRBO,2')
THETA OF TOP DOME Xt
=ASIN(lDT2lRaTD)
THETA OF BOT DOME Xb
=ASIN(DBD/2/RaBD)
Dead Loads: r
Considerd only the selfweight of tie sFucture
Wlnd Loads : '
Calculatetl considering rlrc basic wind specd as 47 00 rn/s

Selsmic Loads :

Tlre zono has been considerd in 0re II zone md accordingly drc rcds have been catculated
Minimum%ofRelnforcementasperclauseS.lofls:3370part2: prm= 0.24%

Grade of concrete used :

For top dome & ring beam lck=

For vtrtical wall

For balcony curn ring bcarn

For conical donre and bottom dome

For ring bcam over column

For all 0?e columns

For bmcings

For foundations

fst=
TABLE SHOWING COVERS AND LAP LENGTHS

RaTDd=

38 545 deg

36.22 deg

30 000 N/mmz

30.000 N/rnmz

30.000 N/rnrnz

30 000 N/rnrnz

30.000 N/rnnr"

30 000 N/rnm'

30.000 N/mmz

30.000 N/mmz

415 000 N/mmz

Modular Katio

m

VJJ

933

933

'933

oai
[.

np=

np=

np=

np=

0 418

0.418

0 418

0 418

o 4'18

0 289

0 289

0.289

-rr
i-

--1'

a
'F

TEM LYPE OF BAR I.AP LENCTH ILEAR COVER tn mrn

ilatcr kce )lher lace
fop &
)ot oome

Sq. mesl
Hooos

30'D
50*D

t5 000
r5_000

30 000
30 000

ige beam Hoops r5.000 30.000y'stical

vall
Verticals
HmPs

t0'D
i0*D

r5.000
r5.000

30.000

30.000
Cone Top
Platforrn

Hoops

mesh

t0'D
i0*D

15.UU0

r5.000
30.000

30.000
lorrc wall Vertical

Hoops 'U'IJ

'0-t)

5.000
5.000

30 000

30.000

Main Beam
Top facc

Bottorn lace
Side Face

38'D
47'D
47'D

5 000

30 000

30.000
lolurnns Maln Beam 33*D 40 000
Brace Top & bottom t7*D
Foundation \ll l-wp i0*D 50 000

Page 2
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CALCI]LATIOT FOR CAPACITT OF TAIYX

Intcrnal dia o[ tmk wall = 8 300 m

Height of the tak wall above cone

wall excluding frce boud = 2 800 rn

Volwe of watt ht Cyltnfufd ponion = 151 .497 m!
PIo*IDT^2|HTW4
Horizontalspmpfconewall = 1.100 +
Verticalspmofconewall = 1.250 m

Volume of wter tn conml portlon

Volume upto top ofcon wall ' = 51 290 ml
- PI0/12*VSCW*(IDT"Z+DCWb^2+lDT*DCW!

Volme of walu ln botlom dome porTlon
Dia of bottom dome = 5.200 m
DCWb-2*WRBC
Rlse ofbottom dome = 0.850 m
Radius ofbottom dome (lop hce) RaBD- 4.400 m
0.5* (BDBD^2 *0.2S|RBD+RBD)

Radius of bottom dome (Cento line) RaBD= 4.750 m

Cos 0 = 0.8t0
(4.44 85)/4.4

>$36.2?2 degree

< 51.800 degre
The dome is in compressfm thmught ?

Volume below bottom dome = -9347 m

=-P1013' BDBD^2i4+R BD^2)'RB0/6

j-elul-e-e-l Ee- r.647 g
i:ll- -q9jfl_q_${I9))+( 1 (rAN(xb))))/2' D cc))+(PO'Dc c'wR Bc' HDs)

Any other deductlon ln capaclty = 0.573 m3
-(Intmal column & beam)

Actualvolume provlded = Wwe 191.221 ms

> 190.000 m3 0.K.
DESIGN OFTOP DOME

Thicknes ofto domc adopred = 0.150 m

Dlameter at b6e of dome - 8.300 m

Rlseoflowsfaceoftopdome = 1.450 m

Radtus oftop Dome RaTD- 6.660 m

Rise of center line of top domc

=RTD+0.5*TTD
Radius of center line of top dome

Span of the wall at cmts line
Span of the dome at cater line
cos(x0
(RaTD-RTD)/RaTD

0r

Thcrefore, tle dome is in compresion tluought

Self weight of the dome
Tm* 25.0

Live load on the top dome

Total Load on the top dome

max NcT

=wl'RaTD/TTD/( 1 +COS(X0y1000

mu NhT

=u 'RaTD/TTD/2/|000

Rtd= 1.525 m

Ratd= 6 735 m

IDTcI= 8.450 m
IDTc2= 8.375 n

= 0.782

Xr= 38.530 degree

< 51.800 degree

= 3,750 KN/mz

= 2.000 KN/mz

wr= 5.750 KN/mz

NcT= 01433 KN/mz

NhT= 0.128 N/mmz

< 6.000 N/mmz O.K.

Design of Over Heed Swice R6eryoir

I
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Bo$ the mil. streses ile comprsiw md within limitshence min- temp. reinf. @ 0.24 % of gros
ectional uea shall be provided r per 0S3370,PartII).
% of rcinforcerncnt. required

Area of reinforcement required
0.24*0.1 5*1000*I000/100

Dimeter of bars to be prMded

Spacing of bas required both wa)6
t 000- (Pr0/4) *8"2/360

Spacing [o be prcvided '

The reinforcement shall be provided in the lorm ofsq
From contlnuity analysls
Moment at edges due to cmtinuity
Thickness of dome reqd. at edges

sQRT(ABS (-1. 669s4748900006) +60000n8)

fuea of steel reqd. for moment
l 67' r 00000040.86t. (0. I 5*1000-s0-(u2)). | 30)

Diameter of bus to be provided

Spacing ofbm requlred
1000*(PIQ*8^2/4)/155.37496361 1935 provide

Hoop tenslon at edges
(fron contlnulty analJ6is)

Steel required for hoop
ABS(-39.3s9) r 1000/l 30

Dia. of circumfrential bars prcvided at top

Numb* of basequired
302.759*4/@IQ{ I 2^2) +l

Check for shear -
Total wcight of top dorne

=R0UND(2'PI0 *Rard.Rtd'Tmr25,2)

Total live laorl

;=ROUND(2rPI0 *Rard'Rtdr2,2)

Total load
Ind per meb of perlphery

Shed strss develDoed in dome

= 0240

= 360.000 mm'

=8.0110 : ' mm

. =140 mmdc

= 140.000 mm c/c

mesh maintaining 0le rcquired cleu cover

Oeslgn of Ovcr H6ad SeNi@ Res€Nok

= -1.670 KN-m

= tv.t Ia mm
Adopied fickness is correct

= 155.375 mm2/m

= 8000

= 330.000

= r50.000

= -39.359

= 302.759

= 8.000

= 8.000

Say 8.ffi0

Inm

rpm dc
mm c/c
KN

mm2

mm

Nos.

Nos.

vertical bils of outer face of watl shall be extended in dome for a length ofg00 mm r radlal bars

= 227 540 KN

= 121.350 KN

=JlC35d- rr.l
= 13.143 KN

= 0.131 N/mm2

< 0.800 N/mm2
Prcvtded thicknes of domc is sfe in shcar

f
Page 4
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DESIGN OF TOP RING BEAM
lntsnal dimets of the bem

Mer. sress causing hooP teffion

Thlckness of dome adoPted

Cos 0t

Hoop Tuslon at the edges

0. 1433+ 1000r0. I 5' 0.7 824 4.225

Adopted size olbeam
Wldth of bean

Depth ofbeam

H@p fom at theJuncdon

69.766643925+

lrca of steel reqd. fgr the hooP

69.7?'1000/130

t Dbmeterofba$tobeProvtded
Numba ofbars requlred

536.69!4/(PI0rl2^2)

Stsess lnduced ln conlete
' 69.77*1000((0.25'0.2)r1000000+(9'33-l)+5*PI0+12^2/4)

Proviode 5 irumbcn l2 m dla. Bus
Provide 2 legged stirrups of

Spacing of the stinPs to be Provlded

= 8.300

= 0.143

= 0.150

COS(xt)= 9.732

= 69.767

Osign ol Ovs H€d Sdic€ Rescryok

(ft om conilnulty anab6is)

m

N/mmz

m

deg.

KN

= 0.2s0

= 0.200

= 12.s66

= 69.770

= 536.690

= 12.000

= 4.745

Say 5.000

= r.275

<1500

KN

mm2

mm

Nos.

Nqt,

N/mm2

N/mmz

m

m

KN

OK

8.000 mm dia bm

= 110.000 rnm dc
As ihe beam ls contlnously suPported

a) Grade ofconaete

b) Gnde ofSteel

c) Thicknsofdomatmm
d) Thickns ofdome at edga
e) Ris of top domefiwq fae)

fl Radtw of iopdome (lows face)

g) Reinforcemmt
Sq mesh

Radial reinforement at toP edge

Circurnfrenual reinf- At toP

h) Quanrity of conftte
i) Totalweight of top dome r

on toD dome

=Fe
= 150.000

= 150.000

= 1.450

= 6'660

8 mm @ 140000

8 mrn @ 150 000

8 rnm@ 8000

=9102
= 227.540

30 000

415.000
mm
mm
m
m

mm c/c In both direction

rnm c/c medured at sPring

Nos in a ldngdr of845 rrim

-t
KN
KN

a) Gmde of conoete
b) Grade ofSteel
c) Width of beam

d) Depth ofbeam
e) Reinforcement

CircumFendal reinforcement

Links

D Quatity of conqeG
g) Total weigltt of rtug bem

=M
=Fe
= 250 000

= 200 000

12 mm @ 5.000

8 mm @ 110.000

= 1.343

= JJ.CTO

30.000
415,000
mm

mnl

Nos

mm c/c all along b€m

MJ

KN

Page 5



Disr(h-y)

from
roP

(M)

vll water

pr*sure(cal)

(Ks/n2)

Provide

Thicknes

(mm)

H"?ID

0 000 1.000 0 000 50.000 7 719

0 310 0 900 310 000 50.000 7 7t9
0 620 0 800 620 000 50 000 7 7t9
0 930 0 700 930 000 50 000 7 7t9

| 240 0 600 1 240 000 50 000 7 719

I 550 0 500 1550 000 50 000 1 I
r,860 0 400 1 860 000 50 000 7 9

2.170 0.300 21 70 000 150.000 7 I
?.480 0 200 2480 000 r50.000 7 9

2 790 0 100 2790 000 r50 000 7.7t9

3.100 0.000 3100 000 150 000 7.719

DESIGN OF VERTICAL WALL
lntemldiameterof tmk = 8'300 m

Water depth for design purpose = 3 100 m

HTW+FB finc)uding Free Boud)

Net Heightof wall = 3 100 In

Average thjckns adopted = 150 000 mm

H.lDt = 7 719

(HTW+FB)^2/(IDT"TWA)

Design of Over Head SeNice Reseruoii

t

from
toP
rMl

frorn
00(om

(Nn

nooP
static

force (lS TAB)
(KN'}

nuuP
stauc

hrce(cal)
(KN)

nooP
static

force(mu)
rKN)

Jteel
Requircd

(n-')

Thickness
required

lmrn)

Thickness

(mnil

KemdKS

0 000 3 100 | 204 0 000 39 359 302759 23 414 50 000 ]K
0.310 ? 791 ll 531 '13100 13 100 't00 769 7 793 50 000 K

0 620 2 480 24 594 26200 26.200 201 538 l5 586 50 000 lK.
0.930 2 t70 3'l 975 39 290 39 290 302231 23.314 50.000 JA.

t.240 1.860 5l 444 52 390 52 390 103 000 31 167 50 000 ]K
I 550 I 550 64 557 65 490 65 490 t03 769 38 960 50 000 ]K
l 860 I 240 t4 407 78 590 78 590 )04 538 46 753 50 000 ]K
? t70 0 930 i69(8 91 680 91 680 705 231 54 540 50 000 OK

2 480 0 620 66 934 '104 780 1 04 780 t06 000 ri2 333 50 000 OK

2 790 0.310 40 378 117 880 117 880 )06 769 70 t27 50.000 oK.
3.1 00 0 000 0 000 '130 980 1 30 980 1 007 538 77 920 50.000 ]K

iontlnultv Ana

0.000

3.100

39 359

l 48.053

0 000

0.000

39.359 302759 23 4t4 50.000

50 000r 48.053 1138 873 88 077 ]K

Steel Re,

Dist
from toP

(m.,

Distance frorn bottorn

(m)

Provided

thickncss (rnm)
itecl requircd

nm'

r'lin stccl rcquircc

n,n'

Hoop stccl to b(

provirlctl mrrr'

Dia of bars

(rnrn)
Spacing

reqd for

bo|}t faces
(mm c/c)

>pacill8
'cconNn0co n

nm

0 000 3.r00 150 000 302 759 360 000 360.000 8 000 279 253 I 50.000

0 310 2.790 150.000 100.769 360 000 ]60.000 8 000 279 253 r50 000

0 620 2.480 I 50 000 201.538 360 000 ]60.000 8.000 2't9 ?53 s0 000

0.930 2 170 lso 000 302.?31 360 000 60 000 8 000 279 2s3 5U.UUU

I 240 r 860 150 000 403.000 360 000 403 000 8 000 249 457 150 000

r 550 I.550 50 000 503 769 360 000 r03 769 8 000 I 99 558 s0 000

I 860 r 240 s0 000 504 53i 360 000 t04 538 8 000 l 66 294 50 000

2 t70 0 930 50 000 705 23 I 360 000 705 23r 8,000 r42 55 r 40.000

2.480 0 620 50 000 806 000 360 000 806 000 10.000 194 888 s0 000

2.790 0.310 50 000 906 769 360 000 106 769 10.000 r73 230 50 000

3 100 0 000 50.000 138.873 360 000 l 138.873 l0 000 137 926 30 000

Page 6



AS PERTABLE

Provlded Vertlcal steel as uder
Maximum reinforcemenl reqd inrEr side

Imer Face
= 420.759

Design ofOve. Head Service R*ervoil

110.000 mm dc

150 000 mm c/c

Currail bils afterl 0 m from b6e

Spacing
lvlaximum reinforcement reqd outer sid€

8 000 mm
I 10 000 mm c/c

Not required Voiltcal

= bar Through mm
Not requlred Veillcal

= bac Throu8h mm dc
= 180 000

Dia
Spacing

Outer Face

Dla 8.000 mm

= zt9z53 mm dc

DESIGN OF RING BEAM CUM BALCONY BETWEEN VERTICAL & CONICAL WALL
Internal diameter
Water Depth for Design purpose

Width
Average depth
Load comlng on beam

Top Dome
Dead load

=2*PI0*RaTD*RTDTTTD*25
Livc load on top dome

=2. Pt0 *RaTD. RTDrI-t.TD
Top Ring Beam

=Pl0 * (IDT+TRBW) "TRBD* CIRBW *25

Vertical wall
=PIQ 

*TWA'(lDTc) *(HTW+FB) *25

lnad of ring bem cum balony
Dead load

Live load

Total Load

Load per Running Lcngth
948.297l(PIQ'IDT+TWb))

Meridional Thnst in Conical Dome
35.722*COS(xc)

HoE Component causing Hoop Tension

= 8300
= 3.100

= 1050.000

= 150.000

= tt I .JJb

= I2t 353

= ll3.s76

= 308.603

= 100.7?7

DC

DL

m

m
mm
mm

KN

KN

KN

KN

KN
=PIQ 

+[DT+BBW) *(BBw-twb).BBD*25+0. 
I 5*0. I 5'PIQ *[DT+(2*BBW+TWB)) +25

D.L

L.L.= 148 990 KN
7 5r0

= 948.297 KN

= 47.599

= 31 457

KN/m

KN/m

KN/m

IS;3370
IJN

H

3oeff.

C

Momeot

CwH3

(KN-M)

Min.
Thickls
Required

(mm)

Thickns
Provided

lmml

5teel
Rquired

for B.M
(mmz)

Minimum

steel reqd.

at each face

(-*t)

Steel

requfued

at

0 00( 0 000 oo00 0 000 50 000 ) 000 '180 000 ouler face
0.3r( 0 000 0 000 o 112 50 000 ) 000 '180 000 outer face
0 62( 0 000 0 000 0 957 50 000 ) o27 180 000 outer face
0 93( 0 000 o 002 2 619 50.000 ) 202 '180 000 outer face
t.z4c 0 001 o 018 7 3a9 l 50 000 '1.610 I 80 000 outer face
155 0.002 0 068 14278 150.000 t 011 180 000 outer face
1.86( 0 003 0 't96 24.277 150 000 17 37A 180 000 outer face
2 17( 0.004 o 407 34 941 r50.000 35 999 180 000 outer face
? 48( 0 003 o.442 36.428 r50 000 39 128 180 000 outer face
2 79( .0 002 -u c$ 40 092 | 50 000 -47 394 180 000 inner face
3 t0( -0_0 I 5 4 521 | 16 463 l 50 000 -420 759 180 000 inner face

MARY
a) Grade ofconcrete
b) Gmde ofSteel
c) Thicknes ofwall at rop

d) Thtckness ofwall at bottom
e) Qumtity of consete

=Fe
= 150.000

= 150.000

= 12.344

= 308.603

30 000

4 r 5.000

mm
mm
MJ

KNof wdcal wall
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Design ol O!er Head Setuice Reeeryoir

H@p TeNion due to this Force lfTl
31.457*DTtz

HmpTmion due towatupmm HT2

=9 8* (HTW+FB) *(BBW)*IDTC/2

Total Hoop Tereion = HTI + HT2

132 905825+19.253325

Hmp Tmion from cont. anal)6is

Hmp Tereion for Design

Steel rEuired
t 52.1 5915/130r1000

Prcvide Hoop bas

a

Dia
Nos.

Stress in Concrete
152.1 5915*1000/(0.9'0.1511000000+10.0'11 +PI0+1 2^2/4)

Dstgn as Balcony

Dod toad

=BBWJ'25
Live Load

Total

Overhmg

=BBW +TCD|?
Bendlng Moment
5.75'1^212
Mtnimum depth required
sQRT(3.75' l 000.6/(r8/l 0))

Steel area requircd
2.87s* 1000000/(jp*(BBWJt I 000-30- I ztz)'t3O\
Minimum steel requircd

= (ptm+ I 00' I 0*BBWJ' 1 000

Steel required on one face

Prcvtde Stirrups Dia
hgged

Required spaclng

Provided spacing
Slnce the Balcony ls acting as a beam a.lso, lt's sectlon should not b€ cut al any place.
A proJectlon should be provlded to accomodate stalrcase / ladder

= 132.906 KN/m

= 19.253 KN/m

152.159 KN/m

= KN/m
= 152.159 KN/m

= ll?0.455 mmz

= 12.000 mm

= ll 000

say 11.000 Nos.

= 1.032 N/mmu

< 1.500 N/mmz O.K.

= 3.750 KN/m2

= 2.000 KN/m'

= 5 750 KN/nrz

= 1.000 m

= 2.875 KN-m

= 97.895 mm
< 150.000 mm OK.

= 225 313 rnmt/rn

= 360 000 Inm2 /m

= 225.313 mmz lm
-:$0001l-]::::: ,:i .: r mm

=-2i000 ',: ::. '

= 223.092 mm c/c
' = 150.000 mm dc

.a

*

a) Gmde of conoete
b) Gmde ofSteel
c) Thtcknos ofbem at edge

d) Thickness of bebm a( support

e) Quiltiryr of concrete

0 Total weighl oibalcony beam

=Fe
= 0.150

= 0.150

= 4.626

= 108 238

30.000
4 I 5.000
mm
mm

ml
KN
KN[-ivc load on balconv beanr

P.^a R



DESIGN OF CONICALDOME
Thicknes
Internal Dia
Cone Wall
Horizontal span

Vstical spm
Dia at Lower edge of Cone wa-ll

Watu depth for Dsigl purpe
Slant Heiglrt
Weight of wate above conlcal wall
=PI0 * 0ff-HSCW)+(HIW+FB+VSCW2)*HSCW+9.8

SelFveight b6ed on average dia

- =Pl0'TcD'(tDT+DCWb+2.TCD).(HSCW^2+VSCW-2)^O 5/2.25

Total

Superimposed llad
Total Vertical bad
948.297+l 101.834

Load per Running leng0r

2050, I 3l/(Pr016. I
Aagle of cone wall from vertical
ATAN(VSCWHSCW)
Meridional Thrust in Con. Dome
106.98/COS(0.722)

Merldional suess

t42.548/(1000'0.21

= 200.000

= 8.300

= 1.100

= 1.250

= 6.!00

= 3.100
SL= I.665

= 908.296

= 193 538

= ll0l.E3l KN

Oeeign ot Over ll€d S*ice Res.N(ir

rvs*tan(Xc) 32.028

o.K.
o.K.

946.834

oK.

o.K.

mm

m

m

m

m

m

34 834KN

= 948 297

='4050,r3r

= 106.980

Xc= 0.722

= 142.548

= 0.713
< 6.000

Cont

I 97.405

KN
KN

KN/m

radlms

KN/m

Y-'

\

0.250
U.JIJ
0.500
0.625
0.750
0.875

1.000

1.t25

(muimum from the table)

Steel Requtred ps In
l 97.404596728179*1000A 30
Prcvlde Hoop bars Dia

RequLed spacing
Prcvlded spactng

No. of bas prcvided on each face

Hoop steel provided per m

Stres in Concrete

197.404596728179.1000(1000'0.2r1000+(195_l)'1630.23r86348,t43)

led pbr unlt lqgth
(2050.1 3r/er0*(8.3-l.l))/l.l

sp-
Bending mom€nt
82 396*t l^2n2

Area of steel requircd

8.308t l 000000(0.861 .(0.2*l 000-3s-8/2). r 30)
Bmding Moment from cont. ila.|.
Tensile sbN due to bending

Comprslve stres due to thrust
Net strs

SICMA-CCTSICMA-CC+SICMA-CBC /StCMA-CBC

SICMA-CCTSICMA-CC'SICMA-CB1-/SICMA-CBT

= 1518.497

= l2:000

= 148.960

= r48.000

= ll 250

= t630.232

= 0.920

< 1.500

= 82.396

= 1.r00

= 8.308

= 508 390

= 13.218

= 1.877

= 0.713

=1164
< 2000

0 3s3
<t000

0 800
< t.000

mm2

mm

mm dc
mm dc each face

say 12.000 Bars

mm2

N/mm2

N/mmz O.K.
KN/m

m

KN-m

mm' Provided=

KN-m

N/mmz

N/mmz

N/mmz

N/mmz O K.

*
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Thicknes Prcvid€d

Area of stel rcqrired J bonom eld
I 3.2 1 8+ I 00flXxy(0.861*(0.2: 1000-50-8/2) * 130)
Minimum stel rcquir€d

;=ptm* I 00*l 0'TCD*1fl)O

Prcvide t ngiordiml stel s unds
On upper side(at wtc face) Dia

Requirc Spacing at bottom end
Pmvided Spiling

Spacing of bm milable at lower end
Provided area of rcinfment
Prcvided additionat bals stendlng in bottom dome

O
Total eea of stel povided at lower end

On tower sidc

Adopred dia of bils
Required spacing
Pmvided spacing ofbm

= 8,000 mm

= 62.145 mm c/c

= 150.000 mm dc
(Mecured at top end of conical dome)

DeEign ot Ovcr H6.d S*io R6erydr

o.K
160.000 mdc

= 200 000

= 808.847

= 480 000

mm

m2

mm'

= 1r0.241

= 45s.960
10.000

= 946.834 mmz
Provided reinforcement is sfe

= 8 000 rnm

= ?09.440 rnrn c/c

= r50.000 m c/c

mm
mm'
mm dia @

DESIGN OF BOTTOM DOME
Rise

Dla at b6e
Radi6 of Bottom dome
Cos0

Thlckness of bottomdore

Dead Load of dome

0.24 1000*25.0/t 000

Total dead load

Water llad on dome

Cos(Xb)=

0 850 rn

5.200 m

4.400 rn

0.807
36.222 degrees

200.000 mm

5.000 KN/m2

I t7.495 KN

813 740 KN

23.499 m'

35.500

34.629 KN/mz

39 629 KN/m'z

0 +83 N/mmz

b +se N/*-'

96.600 KN/m

mm'

10 000 mm

163 625 mm c/c

160.000 mm c/c

7 500 K\ rn

(PI0'bdbd^2+(HTW+FB+VSCW)/4+-9.347) *9,8

Surface Area ofdome

=2*PI0 *RaBD+(RBD)

Projected aea

Water Load per sqm

813.7 4123.!99

Total Distrlbuted Load

5+34 629

Mu. maidional strss

Li9,F:a9:B-e99t-9*4,iicos(xo)yrooo

-l4g.Igot-:!tg*-__-__
i 39.629.'RaBDrrBo/zi ooo

<
Ncb=

Nhb=

Maridional Force

0.483*200

Strcscs arc widrin pcrmissiblc limits and only min. srccl is rcquircd

Minirnum Reinforcement required = 480.000

=ptn*100*TBD"10000

Prcvide as meh reinforcemmt dia
requircd spacing
provide spacing

Morncnl at cdgcs

(Measured at toD end of conlcal dome)

a) Gnde ofconcrbte
b) Gnde of Stel
c) Thickness of conical wall
d) Reinforcement

-Circutnfren tial reinforcemenl

-VerUcal reinforcement
On water face

Additional bas
On outer fae

e) Quiltity of concrete
Total

la

=Fe
= 200.000

rnrn @ 148 000

rnrn @ 150 000

mm @ 160.000

mm @ 150.000

= 7.532

= 188.307

30.000

415.000

mm

mm c/c all along

mnr c/c memured at top
mm dc all exlended in bottom dom
mm dc measured at top

m-

KN

8

l0
8

From Continuity Ana\ris
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O6ign ot Ovd H6d Swlo R6erydr

Thicknesneeded = 150.000 rm
sQRT(ABS(-7.s) *60000/r 8)

At edge provide tltickness TBDe= 200.000 nm Up ro 540.000 mm
Actual TBDe= 200.000

Steel needed = 462.111 mz
7.5*100000Q/fi p*(200-35-(10/2)*130)

Mln. steelrequired = 480-000 m2
0.0024*TBDe+1000000

- Provide additional radial brs at edges in a length of780 mm

- AdopteddiaofbaF . = 10.000 mm
RequLed spacing = 160.000 r

Provided spaclng of bm = i.Oo-ooo m dc Provlded spacing ls correcr

HoopTension 6.30? KN From Cont. Analysis

Steel needed = 48.5t2 mmz
ABS(6.30656616634692r I 000/l 30)

Providerl Circumferential bffi dia 8.000 mm
Numberofbus mquired = 1.483 Say 4.000 Nos.
48 5|2l2l(PlQr8214)+l

d Gmde of coroete
b) Gnde of Steel

s) Thlckness ofdome at troM
d) Thickns ofdome at edges

e) Rise ofbonom dome upper lace)

0 Radius ofbottom dome (top face)
g) Reinforcement

Sq. mesh in both direction

Radtal relnf. at top, edge

Ctrcumferefllal relnf at top

h) Quantity of conoete

l) Total rvelght bf top dome

dome

=M
=Fe
= 200.000

= 200.000

= 0.850

= 4.400

l0 mm @ 160.000

t0 mm@ 160.000

3 mm 4.000

= 4.700

= I 17.496

= 8r3.740

30.000 l
415.000

'mm
mm

m

m

mm c/c
mm dc mecured at spring of dome

Nos in 870 mm length

a3

KN
KN

DESIGN OF RING BEAM OVER COLUMNS
Adopted slze of the ring beam

Depth
wrdrh

Superlrnposed Lmd on Rlng Beam :
Top Dome

Top RIng Beam

Venical Wall
Balcony Ring bcam

Conical wall
Bottom Dom€

Water lrad on the dome
I 9l.221 rl0

Total
Number ofColumni
Column circle dimerer C/C
Wid0r of Ring bem
Depth of RingBem
CVC Spm ofbem
=Pr0*Dcc/Nc
Clea span of the bearn

Effective spm of the beam
Spm / depth ntio
2 8842*1000/1000
Selfweight

=WRBC'Pl0.DCC*drbc*25
Additional weighr due to shape erc.

Gmd Total of weighs

1.000 m
0.450 m

227.540 KN D.L.
121.350 KN L.L.
33.576 KN D.t-

308.603 KN D l-.
108 238 KN D I_..

t48.990 KN t, L.

188.307 KN D.L :2050.131

117.496 KN D.L. 931.235

340.507

2074.525 KN

3328.623 KN 3321.873

6.000

5650m
450.000 mm

1000.000 mn
2.958 m

2.508 m
2.84 n FMME C/C
29@
2 500 Hence design as Ordinary Beam

199 687 KN

5.000 KN
3533.31r KN

Page | 1



lod per Ruming length w =
3s33.31 l/(Pr0*DCC)
Argle subtended by one part ofbm on tbe cqhe ofcolum

D6ign of Over Herd Swice Rserydr

199 060 KN/m For staad 189.218 KN/m' ExI LL 173.988

LL 15.230

Momst Coemcients CI
c?
c3

Point of Contmflexure is ar z
l(aolus K

=DCC12
Meridional thrust in conical dome

Hoop Force at edges

I 42.548'SIN(Xc)TDCWVZ

Meridional 0rrust in bottom domc

Hoop Force

96.6*Xc'BDBD/Z

Net Hoop force

Net Thrust

=n33i2DCC

Hoop stres

=F799- I 000/(WRBC-DRBC)/l 000000

To$ion due to this $f,ust

XF 30 000 degrees

= -0 089

= 0045

= 00C9

= 12 750 degrccs

= 2825 rn

= 287.33s KN

= t8l 338 KN

= 105.997 KN

= -16.277 KNim

= 0.236 N/mm2

= 8.139 KN-m/m

= 90 289 KN-m

37s.565 KN

142.548 KN/n HORrz CoMP 94.208

Comprsire

96 600 KN/rn HORIZ COMP 77 931

- 16.27 7 ?09389 | rT.DRBC' I 0002000

Support Moment Cl W'R^2*2e
-0.089*3533.3 r r(PI0.DCC) *(DCC/z)^2'360NC*pI0/l 80

Mid span Moment C2'w.R"2'2e
0.04s. l 99 06'(Dcc/2)^2*360/NC*pr0/r 80

TwistinS Monrent C3'w' R"2^2e

Shea Force at Supprot w+R*e
I 99.06rDCCy2+PI0/NC

Shea force at Pt. cifcontraflexure
w*R* (0 -) (

Additional Moment due to to6ion
MAX(l 4.972,)' (l +DRBCAVRBC)/1.7

Moment from Continu ty Analpis
TotaEffective torslonal moments
This will act as torslon for the bem
Thrwt (Cont. Analysis)
Moment in bem due to torslon
8 139+(l+DRBCAffRBC)/1.7
Effective support moment
ROUND(l 48 0606080?3462+t 5 426862?45098.3)

Effectivc rnidspm moment

74.862+15 426862745098

Net sheil at support
29 4. 4 4 +28.37 8' 2.958* 1.6(0.45'2l1)

148.061 KN-m tuFsbad

= 74.862 KN-m 
, 

tu Frlild

= 14.972 KN-m AsFrsranil

= 294.440 KN Asp€rstild

= 220.832 KN ap{rs@d

= 28.3?8 KN_m

= 5.695 KN-m / m
= 8139

=:, i:.t i, , :7i287: KN Inwad

Supp

= 15.427 KN-m from conti. Analysls

= 163,487 KN-m

Tcreile

Compressive

Irnvad -16.277

KN-m

KN-m

KN-m

KN

KN

{5

7

Net sheu at pt ofconrraflexure = 314 136 KN
I 63.487+(360/2/NC-7 s)-(PI0/l 80)'DCC*8.1 39. I 6(WRBC/DRBC)

Analysis ofbeam
Requfedeffectivedepriofbeam = 449325 mm
SQRT(l 63.487 * 1000000/t \rRBCyl 000n.29949
Altmtive\r = 990.@0 mm
Provided wq all depth ofbeam 6 = 1000.000 mm is
Effectivedepthofbem= = 940.000 mm is
Lever am z for the bem (deep) = gZ6 g40 m
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Design ol Ovs llcad S*ie Rffii

Irver um z lor t]re beam (ordinary)

Adopetd lever arm

Area of steel required at spport
163 487'1000000/130/940jp

Mini- Tmion steel requircd

Total sreel 0.24%
Dia. of bm prcvided
Number of bus required
at top ofbeam

Steel reqd. at mld spm

Dia ofbarsprovided
Number of bas required '

= 809 340

= 809 340

= 1553 849 mmz

= 866 386 mz
I080.000 mmz

= 20.000 mm

= 5.000 Suy

= 792 083 rnmz

16.000 mm
4.309 Say

940 000 mm

0.888 N/mm?

0349 %

5.0(n

Nos.
at bottom of bem throughorl the lengfh

As the depth ofb€m is more thm 450 mm, the side face reinforcement shall be provided
as per clause no 2o.s.t.zO) ors lso
Side face reinforcement = 450 000 mmz
0.10*DRBc.wRBC'10000
Provided dia. ofbds = 12 000 mm
Number of bm required = 3.g79 no.
Provtde l2 t 1,lla. bar-s 2 nm. on each fae of beam

Transws relnforcerrnt
Sher Reinforcement

Effative depth

Sheil sbess at suppofl
375 565* 1000/(940*0.45r 1000)

96 ofsteel provi(led

a) Gmde of cooete
b) Gmde ofSteel
c) Size ofbean
- Width of bean
- Depth ofban

0 250 0.500 0262
Permissibleshearstrcs = 0.262 N/mmz (Asperrable23of 15456)
As permisiblre shea stses is les tha the shear stress at support, sheil reinforcemmt shall be reqd.
Vc = 110699.554 N
Vs

375.565r I 000-l 10699.553509991
Asv/Sv

:=F830/T784ll 75

Dia. of bars adopted

Spacing of 2 legged stimps
Prcvlded spacing

Vs at polnt ofconb
=ROUND(F778r1000-F828+F825' Cr1000,3)

203436.39/940/175
Providing dia ofbar
For4 legged stirrups Sv
Provided spacing

Check for comblned dlret stN and bmdlng strN
Area of 0re bem
Area of steel Fovided in compression zon

Area of steel provided in teNlon zone

Equivelant rea of the bem

Sectiom modulus ofbem
Bmding moment

Bending Strs
163 48710.085

Dircct Stres

Check for combined stressE

r 923-0.236
,t _CC" tj _CC : ,-, _CBC' ,r_CBc=

(-lt Ct' d-Ct o-C8l' d-CBt=

Compresive

26486s.446 N

1.610

l0 000 rnm

90 000 mm
90.000 m dc

203436.390 N

1.237

10.000 mm
I 20 000 mm
120.000 mm c/c

0.450 mz

1005.310 mmz

1570 796 mmz

0 476 m2

o 043

0-085 m3

163 487 KN m

1923.376 KN/m2

1.923 N/mm2

0.236 N/mmz

1.687 N/mmz

2.000 N/mmz
o222

093

= 500-000 mm

= 1000.000 mm

0.810 m FROMBOTHEDGE
9.000 Nos

0.888 m CENTRAL PORTION
8 000 Nos ut 000

=M
=Fe

30.000

415.000
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h) Quarityof@ncete
Tolal weight of beam

DESIGN OF STAGING
Crade of Concrete used

Adopted dia Column

Heighr ofStaging
Depth of foudation belm GL
Depth offoundatlon ring bem

Net Columheighr
=STA+FDN-DFB-DRBC-HDS
Number ofbrace
Straighr C/C spm ofbracing
Clcar lcngth of each bmcc

Sizc of braces

widrh
Depth

C/C vertiml distmce betwm bracc
Clear vertlcal dlstance betres bmes
C/C verriel distece betweq lowr bEce
No. of columns

Dia of columns

Dia of colLrmns circle
Load acting on columN at b6e of ring
beam over colum
3533.31y6

Superlmposed load pu colm
Column lcd
I 7.95'PI0 * (0.4s)^2*2514

Load ofbracs
2.375 ' WB *DB* 

25 *4

Load from Slaircase
Load of Platform and plping and int. col.

Total

Co lvesEess ofconc .j
Co ive strs ofsteel
Umupported length of the column
Mini. Latenl dimqsion
Effectivc length of column
Ratio of l,/D

Hence design m short axially loaded column
of col.

Required area of consete
Required dia ofcolumn
Provided dla ofcolunn

Prcvlded rea of concrete

Capacity ofconcrete alane to rake load

Min srecl requircd @ 0.8%

dia
nos.

Spacing of the 8 mm ties
hovldetls of 8 [urldla. tmsteel @
Factored load

rir:i"1fii
Ultlmte Load carrlaytng @padtJ'=
0.4*fck*t 57836 76+0 67*fsr*Astc

CALCULANON FOR WIND LOAD
Height ofsraging
Height oftank
Bcic wind speed

Probabiliry factor Kl

= 48 916 KN
l0 000 KN

= 748 860 KN

= 6.000 N/mmz
= 140 000 N/mm'
= 3090 m

= 0450 m
= 3540
= 7867< i2000

= 21.180 mm
< lZ.lUU mm

= 101857.936 mmz
= 360.124 mm

= 450.000 mm

= 157836.75? mmz

= 947020 539 N

947 02t KN

= 1272345 rnrn?

dk= 16 000 mrn

= 5.328 Say

Aste 1206.3.2 mmz

190.000 mm dc
= 1123289.318 N

?2?9472 696

> I 123289 318 safe

= 18.000 m
= 23.950 m

WS= 47.000 m/s

Ka= t.070 '

d) Reinforccment

Bns at top

Bas at Bottom
Stirrups nw support, 2 legged
Stinps at mid spaIl 2 legged

20 mrn 5.000 Nc
16 mm 5.000 Nos

l0 mm @ 90 000 mm c/c
l0 mm@ 120.000 mmdc

= 7.987 m3

= t99.687 KN

Oesign of Ovs Head Service Rseryd.

6.000 Nm

FDN=
DFB=

spBR=

spBRu=

L.=
l.cu=

M 30 000
0 450 rn

l8 000 m
2.000 m
0.900 m

i

17.950 m

4 000 No
2825 m

zJfJ tn

0250 m
0.500 m
3.590 m
3.090 m
3.590 m
6.000

450 000 rnm

5 650 rn

588 885 KN

71.371 KN

29 688 KN

=0.05rDc*1000
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lftal topography factor K3

Tenain, Height & size factor for (K2)
For tak
For staging

Force Coefl

Kb=

K2t=
K2s=

Fct=

Fa=

DWSt=

DWS=

1.000 e

:.I.100

1.100

0 600

0 600

55 319 m/s

55.319 n/s

1836 l15 N/nrz

1836 l15 N/nz

I285.281 N/mz

1285 281 N/nz

1836.115 N/mz

= 69.145 KN

=3464 rn

= 73 934 KN

= 2259.364 KNm
= 2388.136

= 13 493 KN/m

= 230 058 KN

= s3 469 KN

Design ol Over Heed Seryice Reseruoj,

8l,459
l 3.576

39.916

2313.644

Design wind speed

Wind pressurc

For tmk
For staging

For tak
=Ka+Kb*K2t*WS
For staging

=Ka*KbiK2s*WS

For tank

=+FcttDWSr"2

For staging

=Fa+DWSs"2

For tak
0.7*1836 ll5
For staging

0.7*1836.1 l5
for braces

Dsign wind pressure

wind forces on the container portlon
Lever um ofabove forces above
top of columN

The wind force on stagging

Total over tuming mommt on the tank mlumn base
Total ovs tuming moment on the tank
on foundation

FOR STADD FORCE ON RINC BEAM
Additional thrust in lee we(i column
(Considering futlest column)
for brace level Ist

CALCULATION FOR SEISMIC FORCES
Total weight of tmk
Dead weighr of tank
227.54+33.5 76+308.603+ I 08 238+ I 88.302+ I I 7.496+ I 99.687+5
Live load on tmk
l2l 35+148 99
Weight of warer

Weight of staging
71.371 *NC+29.688'NC+48.91 

6+NC+10*6
t!fl oF coL

Stiffness of columns
Equivalent Spring of&e s)6tem
1 6377570 266.NC(NB+.t y1 ooo
Lumped weight when tmk empty

The wind force on stagghg shall be considerd_ to be drsrributed on piler poinrs. The design load comrng 
2'46{ KN

on columro ln diffqent panels due to verdcal loads md due to wind forces ue calculated.

3262.971 KN @xcluding DL,LL md hcl warer load)
1.188.447 KN

270 340 KN

= l9l2 206 KN

= 959.846 KN (lncluding weighr of srals nd.lilding)

2305796307 647 mm{
273e6't27875.258

= 163775?O266

= 19653.084 KN/m

Vlember Projected

dea

Dsign wlnd

DKUM

Wind.

Force

JVEI ilM
)ver mid of ldt
:olumn

Moment Lever am
above col.

Moment

rbove col.

m2 N/m'? KN 1"0 IKN-M M)
Ring Beam

Wall

Beam

lon wall
lB over Col

lolumns
lrace

fotal

8.218

I 760

26 660

l 560

I 500

6.100

40.095

12.200

1285.28r

1285 281

I 285 281

1285 281

t285 281

t285 28r

1285.28t

1836.1 l5

tu.5ttz
2.262

34.266
2.005
t2 2t0
7.840

51.533
22.401

25.567

24.500

22.850

2t ?25

20 675

r 9.350

Y, JZJ

I 525

270.044
55.421

782.968

42 557

252 445
l 5 1.708

490,855

2 13.366

5 450

3 800

2 175

1 625
0 500

0d.6J4

t?.328
I 30 209

4.361

t9 842

3,920

43.079 l5:791 2259.364 3.464 239 494

ht of

1508,396 KN
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Shear at base of column (empty)

Shear ar base of column (full)
Momur at base of colum (e)

Momur ?it base of colum (f)
Forces Consldered for Deslgn
Shea
Moment

Addidoml thrust in fathest colm
4l{4 5t6'4/NC/DCC

Design Forces and permissibel Stresses
Stifness ofcolumn

Ml brace
Ec

Stifiress of brace

Ratlo of stlffness of braces to column

Shear deslgn factor
Shear per column at base
1 4..192 378/NC

Bending Momcnt al base
44.888.lrcu

Equiralent uea of section

EquiElent dia

Equivalent M.I. of section
Section modulus Z
Dirat stres

Bending Suess
Age facror

Concrete Grade used

Permissible stres in comp

Permissible sres in bending

(inctuding l/3rd of sragging weigho
lunp€d weighr when rmk ful!
Delta when tilk ernpty
Detta when tank empty
Fudmmtal paiod who tank aryty=
2'PI0 *SQRI(0.077l9.8 l)
hrndmental puiod when hnk full
2*PI0*SQRT(o.r82l9.8 l)
Refo fig. 2 of IS 1893 with 5% dmping
Avg. acc. ceffwhen tilk empty
Avg. acc. coeffwhen tmk frrll
Hon seislnic coelf when tmk is

Empg
0.t,1.5*t*2 5t2t2.5
Full

0.1'l.5rl*1.965/22.5

3582 920 KN
0077 m

0 182 rn
0.557 src

0.856 src

2 500

1 965

0 075

0.059

133 405 KN
192 378 KN

2728 560 KN-m
4,|44.516 KN-m

192.378 KN
4144.516 KN-n

489.028 KN

. 16377 570 KN/m
2604166666 667

2738127875 28
12653.307 KN/m

0.773 >

1.400
,14 888 KN

138 704 KN-rn

l?0699.693 mmz

466.199 mm

2305796307.647 mnl
10247983589 541

4.387 N/mmz

0 014 N/rnn'
I 000

M 30.000

8.000 N/mmz

10.000 N/mm2

D6lgn ol Ovs Head Swics R6ed.it

0.100

'f1

+
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Ossign ofOv€r Head SeNice Reseruoil

Forcs ln Cdm at Vriou Brace Levels
Puticular Top of bnce (counted frcm top)

Base

Direct Load

Tank

Columns
Braces

Staircae
Total

LOJ\D PER COL

Axial Thrust

DIR MIAL THRUST

Wtnd Load
Tank
Column
Braces

Total

Selsmlc Load
Tank

Columns
Braces

Total
Effective Shear for design SHd=
Sher per column

Bending Moment

A equi
Moment of Inertia

D irect gress

Bending stres
Per comp stress inc wind F
Per bend sEes inc wind F

i a cc"ti g9. n c1c- n

i cBc

DESIGN OF BRACES

Conqete Gnde used

Width of brace

Depth ofbrace
No. ofbmca

3262 97 |
385 401

t78 t25
318 r48

4144.645
690.774

230.058

920.832

69 t45
46 380

22 401

t37 926

173.517

I 3.825

3.500

l 90 842

190 842

44 530

68.799

I 70699 693

2305796308

4.047

6.7r 3

10.660

l 3.330

0.88

3262 97\
299 757

142 500

247 448
3952.676

658 779
184 046

842.826

69 145

36 073
16,800

122 0t9

173 517

I 1.060

z.bzJ
187.202

l87 ?0?

43 680

67 486

I 70700
2305796308

3.859

o.f,d3

10 660

13.330

0.856

3262 97t 3262 971

t?8 457 42822

142.500 142 500

106 049 35.350

3639.987 3483.643

606.665 580.607

9?.023 46.012

698 688 626.619

326297 1

2r4.n2
r42.500

t16.749
3796.332

632.7?2

138.035

770.757

69 145

25;767

ll 200

106 l l2

0.000
0.000
0.000
0.000

0.000

69.14s 69 145 0.000

15 460 5 153 -5 153

5 600 0 000 -5 600

90 205 74299 ,10.753

173.517 t73.5t7 173 5t7 0.000

8.295 5.530 2.765 0.000
1.750 0.875 0.000 -0.875

183.562 179.9?2 176.?82 -0.875

183.562 179 9?2 r't6 282 -0.875

42 831 4t.982 4t t32 -0.204

66.174 64.862 63 sso -O.5rS

170700 t70700 170700 0
2305796308 2305796308 frh#tffl#tn .- 0

3.707 3.644 3 446 0.000

6.457 6.329 6.201 0.000

10 660 10.660 10.660 10.660

t3 330 13.330 13.330 13.330

0.832 0817 0.788 0000

M 30.000
0.250 M
0500 M
4 000

Brace 4.000

shee I 90.842

44 s30

68 799

I 34 361

160.757

393.240

1485.556

l 485.556

220.181

20 000
4 000

I
Shear per column
Moment (Kr-m)
Design Moment in bmcc

Moment o[ Resltilce

Steel (mm2) top

Steel (mm2) bottom

Mini. Temlon steel required
Provide at top & bottom
PART-I Dia

Nos

43 680
67 486

l3I 77 4

t4l l8r
393,240

r 456.949

l 456.949

220.181

20 000
4 000

42 831

66 174

129 187

I 4t. l8l
393.240

14?8 341

t428.341
220.181

4t 982 0 000 0.000

64.862 0 000 0.000

t27 893 0 000 0.000

r 4l. t 8l iiDIV/o!

393 240 4lr 320 4|.320

20 000
4 000

1414.038 0.000

1414.038 0.000

2?0.18t 220 l8l

20 000 20 000
4 000 0 000

0.000

0.000
0.000

20 000
0 000

0.000

2 000 | .000 | 000 l 000 0 000
IO'TA S'I-E:Ef, tb56 /bl

2 825

105 091

0.924

1 327

I45/ bug 145/ b99 145/ b99 UUoU U UUU

Brace kngth
Sheu in bnce (KN)

Sheu shess

% steel

Asv/Sv
Provide stirrups dia

Spacing required

2 825
103.067

0.906
I 166

2 8?5

101.044

t.166

2 8?5 2825

100.032 0.000

? 8?5

0.000

0.888 0.879 0.000 0.000

Permissible shear stress 0 400 0 400 0.400

t.166 0.000 0.000

0.400 #N/A #N/A

0 603 fN/A dN/A
8 000 8 000 8.000

59591 214

0 659

8 000

.150 000

0 636
8 000

r 50 000

0 614

8 000

57567 470 55543727 54531 855 #N/A #N/A

160 000 160 000 ,N/A fN/A
Provided spacingdc 150.000 150 000 t60 000 160.000 #N/A /N/A
Spaclnq as wr torsion reo 160 000 160 000 160.000 160.000 160.000 160.000
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OeEign oa over l'load S€rvi@ Rs€ryolr

DESIGN OF FOIJNDATION
Superimposed Load = 4493 t57 KN
SET.FWEICHT of Beam = t 79 719 KN
Netselfueiglrtraft (Assumed) 1o711oA = 481 263 KN Acrual=
Total = 51b4.t39 KN 10511%
Assumed selweight is > Adual Selfweight = Hence O K. 2 447

Soil Beaing Capacjty = 9.500 T/m' o 378
Shea at Base fu design = 190.842 KN
Momert at base tor deslgn Scislc F preyal : 4144.516 KN-m
column circle Dia = 5.650 m

Required uea of raft = 54 254 mz

Required dia olraft = 8 3l I m

_ Provide Ouler l)ia of Rafr o = 8 950 m Ro 4 475
ImerdiaofRafr = ll00m Rj 0.550

PrcvidedAreaofRafl = 6l g62 m2 HenceOK.

Moment of Intrtia of mft = 314.900 m'

Section modulus offoundation area = 70 369 m!

Check for wlnd loads

Moment of wind forces at the

base offoundadon = 2388.136 KN n
Pressure on soil due to wind force = 33.937 KN/rnz
ROUND(2388. 136/70.369,3)

Dhectp6surcduetos load = 83.f 82 KN/m? <95 HenceO.K.
5 154.139/61.962

Pressue due to dhect load = 47.958 KMn2
k empty md m llve load)

Pressure due to bending = 33 937 KN/mz

Max.Prcssure = ll7 I KN/rnz
ll7 ll9

Min Pre$ure wher wlnd load comiderd = 14.021 KN/rnz

t4.021
ma allowable pressure =1 25.SBC = I t8.?50 Hence O.K.
Udf belowfoundatlon = 75.415

Over tumlng moment(fmk enpty cond.) = 4144.516 KN-m
Restorlng moment at edge = 1329?.877 KN-m
Factor ofsafery agairEt over turnlng = 3 209

13297.87714144.516 > 2500 llencesafc
Check for Selsmlc loads

Moment of Seismic forces on

the base offoundation = 4144.516 KN-m

Pressure on sotl due to selsmic load 58.897 KN/m2
4144.5 l6/70.369
Maxlmum prsure under foundaflon whm
tank ls frill and selsmlc loads e @Ntded = 142 079
83.182+58.897

= 142,500 KN/mz

= M30000
= 4493.157 KN
= 253.136 KN/m
= 450.000 mm

= 900 000 mm

= 6000

= 5650 m

= 2958 m

= 2.508 m

Mu Allo ablet.50xS.B.C.

DESIGN OF RING BEAM BELOW CO UMNS
MIX
Total load

load per Rmhg lmgth w
Width of Bm
Depth ofbeam

No ofCol mns

Diarneter C/C

C/C Span of beam

=PI0*DC3/NC
Cleu spm ofthe bean
Effec$ve spa ofthe bean
Spm / depth ntio
3 0611 000t00
Hence beam shall be designed m Ordinery Beam

Selfweight
=wFB*Pr0*DCC'DFBr25
Grud Total of weighrs

4493.'| 57+179 7l 9

toadperRminglcngth w
4672.876tPt0t5.65

= 2958m

> 2500

= 179 719 KN

= 4672.876 KN

= 253.136 KN/m

.=- _.J

l-lence O.K

*
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De6ign otOver H.ad Sdice Reserydr

For Cwed bearn

Arglc subtended by one part ofbeam on thc centres ofcolumns
2e = 36.000 deerees

Momsl Cefficients Cl = {.089
c2 e-.g15

C3 =r r O.@
Point of Conhaflexw is ar z = 12.750 derces
Radius R= 9.912 = 4.950 M
Support Moment Cl *w'R^2*20 = -188.282 KN-m tu Fsrad
253. l 36'{.089'(DCC/z)^2*360/t!C-PI0/r 80

Mid spm Moment C

Twisr.ing Momenr C3rw'R^2'2e = 19.040 KN-m As p€rs@d

SheaForceatSupprotw*R+e = 374.430 KN tuFled
253.136+DCC2*PI0AIC
SheaforeatPuofconballexure w'R*(t:-i-)= 215-297KN Aspss@d

Additioml Moment due to to$ion = 36.089 KN-m

=MAX(CI234,Jl 234).(l +DRBC/IVRBC)/l 7

Effectivcsupport moment = t88 282 KN-m

Effecuve mid spil moment = 95.199 KN-m ':
Shea Force at suppon = ,135.358 KN
ROUND(374.43+19.04* 1.6(0.45/0.9),3)
Sheil Forc€ at pt. of cotraflexure = 276.225 KN
Analpls of beam

Required eflcctive depth ofbeam = 565 953 mm

SQRT(188.282.1000000 /500 /l 30628)

Provided over all depth of bcam m DFB=900mm is OK Effcctive depth of beam = 842.000 OK
lewr um z for tie beam = 761 170 mm

fuea of stel required at support 1075.(i2 mmz

I 88.282+1000000/230/76 l. l7l0 904

Mlnt. Tmlon steel required = 79{.494 mnz
Dla. ofbarsprovlded = 16.000 mm

Number ofbas required

at bottom ofbeam = 6.000 Nos

Suy 6.il0 Nos

Curtall 50% relni at a dlstance ofo 5D = 450mm frcm tle face ofsupport on either side
Areaofsteelrequiredatmidspm = 543.781 mm2 MlNSteel= 794.494mmZ

Dta. ofbarspmvided = 16.000 mm
Number of bars required
at top ofbeam throughout the length = 4.000 Say 4.000 Nos.

Placed wlthln a zone ofdepth equal to 180.000 m to the tersion face ofthe bem

Transvere relnforccment

Shcar Reinforccrnenl

Effcctive depth = 842 000 rnm

Shcarstressatsupport = I 149 say= 1.149 N/hmz
435 358/(WFB. (DFB. 1000-s0-l 6/2)
% ofsteel prwided = 0.298 0.250 0 500 0 245

Permissible shear stress = 0.245 N/mm'
As permlssiblr shet sfes is les thil the sheu sires at support, shear reinforcement shall be reqd

Vc = 99353 891 N

Vs = 336004 109 N

435 358* I 000,99353 8905273 I r 4

Asv/Sv

336004 1 09472689 I (230+ 84?)
Dia ofba
Spacing of 2 legged stimps
provided spacing

Vs at point of conlraflexure
Asv/Sv

Providing dia of bar

For 2 leggerl stirups Sv =
Provided spacing

Side face rcinforcement

= l0 000 mm

= 90.000 m
= 90.000 mm dc

= 176871 109 N

= 0 9r3

= 10-000 mm

= 180 000 mm

= 180 000 mm dc

= 405 000 mm2

0.630 m FROM BOllI EDCE

7 000 Nos

1.248 m CENTRALPORTION

7 000 Nos 178.286

t
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D6ign of ovs Head Service Rffi(i

0.10*Dfb*wfb*10000
Provided dia. ofbas
Number of bus required

Provide 10 mm dia. bars 3 nos.

DESIGN OF FOUNDATION SLAB

Superimposed L.oad Wf
From cenue of rafL, c

Imer edge of raft, b

Outer edge of raft, a

Outer edge of beam

Imer edge of baem

Direct stres
Concenrated load on beam W

Bending stress

Stress for design (udl). w

75 415

on each face o[ beanr

Mix=

10.000 mm
5.16 no.

\,r 30,000
4672 876 KN

2825 m
0.s50
4.475 m
3.050 m
2600 m

75 415 KN/m'z

4672 876 KN/m

33-937 KN/mz

75.415 KN/m'?

Mt==_1/ j 6.wrrx^2+w.b^24.(LN(rra)+3i4.(-1t3+e^2tb^2+a^2tH^21-(a^2+d^2)tx^2.(b^Z(a^2_b^2).LN(a/b)))

MF-3/16'w'n^2+w'b^2/4'(LN(rxla)+3/4'11+e^2lb^2-a^2il^2)+(a^2-x^2)/x^2'(b^2/(a^2-b^2)'LN(a/b)))
Case A : of slab c slrnph suDDorted at edq6 md udl

)ase Distarce r w (kn/m2) a (m) b(m) qm) :ircu lvlt ladial irr
KNM} KNM)

r<c
0 550

0 960

I 370

l 780

2.190

2.600

rJ
75

75

75
fJ

75

5

5

5

5

5
(

4 475

4 475

4 475

4 475

4.475
4.475

0 550

0 550

0 550

0 550

0.550

0.550

? 825
? 8?5

2 8?s

2.825
z-6tJ
2.825

539 208

357 398

309 644

287 245
?71 973
258.729

U UUU

176 491

2t0 291
?11 327

I 98.275

176 450

r >c
3.050

3.335

3.620

3.905

4 190

4 415

75.4

7 5.4

754
754

5

5

)
5

5

5

4.475
4.475
4.47 5

4 475

4 475

4 475

0.s50

0.550

0 550

0 550

0 5s0

0 550

2.825
2.825
L 6IJ

? 825
2 825

2 825

?44.340
234 831

??4 840
2t4 284

203 105

i 9l 264

144 7?3

I 20 943

94 497

6s.483
33 969

0 000

Case B : Design ofslab as simply supported at edg6 and carrylng udl
the clrcumference of a concentrlc clrcle

Case Distance r W(KN/m) a (m) b (m) c (m) Circu. Ml
IKNM}

Radial Mr
(KNM

r<c
0.550

0 960

1.370

I 780

2 t90
2 600

4672.876
467? 876
4672 876
4672 876
4672 876
4672.876

4.475
4 475
4 475

4 475

4 475

4.475

0 550

0.550

0.550

0 550

0 550

0.550

2 82 5

2 825
? 825
2.825
2 825
2.825

574 447

381.500

333 515

314 646

30s 339

300 076

0.000

r92 947

240 932
259 801

269 108

274 370

r >c
3 050

3.335

3.620

3 905

4 190

4 475

4672.876
4672.876

4672.876
4672 876
4672.8't6
467? 876

4.475
4.475

4.47 5

4 475

4.47 5

4 475

0.550

0 550

0.550

0 550

U Jf,U

0 550

z.6zt
2.825
2 8?5

z 6zJ

2 825
2 825

294 487

285 838

27 4 343
261 155

246 999

232 341

?22 967

r 65.179

115 689

tzJto
34 283

0.000

Mr=Wf/4/PI 0 '(0"2/(a ^2-h^2\l' (l+t'^2hx^2)'((LN (a/cr) +0 5 -cr"2/2/a"2))

M=Wfl4/Pl0 '(a"2/(a "2-tt"2))'(t-h^2lrx^2)' ((LN (a/c r) *0 5-cr" 2/2/a ^2) )

Ml=Wt4lPl0'(LN(crlrx)+o 5+a^2(a^2-b^2)'( 1 +b^2iR^2)'(LN (al ct)+o 5-cl2l2la^21'

Mr=Wf/a/Pl0'(LN(cr lrx)-O 5+a^21(a^2-b^2)'( 1 -b^2/rx^2)'(LN(alcr)+O 5'ct^2l2la^21+
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of circulil raft with hole
Distance ,'ircu Mt Radial Mr req, mm ) provrded Steel for Mt Steel for Mr

0 55(

0.96(
l 37(

l 78(

2.t9(
2 60(

35 238
24 102
23 871

27 401

41 348

0 000

16 456

30 641

48 474

70 833

97 92'l

164.?44

135.833

153.156

192.635

?3?.862

273791

300 000

325 000

350 000

375 000

400 000

400 000

694 593

430.919

390 500

413.125

466 502

578 090

701 il2
713 r44

7 46 352

766 760

784 790

809 668

0 00i
294 ztt
501 25r

730 83S

990 32t

1369 054

1r0034(

622 09:

321 52(

u5 82!

5 654

0 00f

3 05(

3 33t
3 62(

3 90:
4 19(

4 474

50 14;

51 00;

49 50:

46 A7

43 89,

41 07(

78 244

44 236

21 192

7 032

0 314

0 000

44 741

97 605

94 669

89 423

83 309
77 3rA

400 000

400 000

375 000

350 000

325 000

300 000

De6ign ot over flead SeNice Reservoir

l0 000 Nos
Measured at 2 6m from cent'

l0 000 Nos
Memured at 2.6m from cent,

OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK

Provide reinforcenent on outside the rtng beam part
At ToP

Circumferential reinf as

Radlal reinf. r
At Bottom
Clrcumferential reini
Radial rcinforccment

Provide reinforcemenl at Inslde the ring beam part

At Bottom

Cilcumferential reini
Radial reinforcenent s

tor @

tor @

12 000 mm dia @
'16 000 mm dia @

12 000 mm O@

16 000 mm dia @

0.000 mm c/c

0.000 mm c/c

I 50 000 mm dc
I40 000 mm cic

220 000 mm c/c

120.000 mn c/c
The reinforcement will be provided 6 per the calculatioN above in the drawings.

Check for Punchtng Shear
Outcr slde

Distilce of critical section from beam edge

=(Ds+ I 000-50-l 6/2)/2
Sheu force/m run ofsection
Effec depth of found. at critical section

Sheil sbess at qitical section

Pumissible punching sheu

Inner side

Distilce of critical section from beam edse

Shear force/rr run of section
Effcctlve depth of foundation at critical sectjon

Sheasr stres aL critical section

Permissible punching sheu

Check for Nominal shear
Effective depth offouundation at column face

Radius of foundation at critical secLion

Pcrirnctcr aL crilical section

Factored load from soil reacton ouside crtitical sect

Shea force per meter perimeter at cdtical section

Over all depth ofrafl at qitical section

Shea stress at crtitical smtion

l7l 000 mm

109 438 KN

300.960 mm

0 364 N/mmz

0 800 N/mmz

l71 00 mn
2i4 588 KN

313 472 mnt

0 685 N/rnmz

0 800 N/mmz

342.000 mm

3392 m

21 313 rr

2018 582 KN

94.713 KN/n
400.000 mm

0 240 N/nmz

Pr--

Roc=

2 429

3 ?21

Steel

Jistance Jepth Vlini Steel Steel For

Mt

)rovided dia Spacing Steel For

Mr

rrovided

)E
Spacing

0 550

0 960

I 370

1.780

2 190

2.600

300 000

325 000

350 000

375 000

400.000

400.000

360 000

390 000
420 000
450 000
480.000
480.000

694 s93

430 919

390 500

413 125

466.502

578 090

2 000

2 000

2 000

2 000

2.000

2.000

I 60 000

260 000

260 000

250.000

230.000
r q0 non

0 000

294 ?t6
50r 255

730 839
990 328
1369 054

t6 000

l6 000

r6 000

16.000

t6.000

t6 000

5s0 000
sl0 000
400 000
270.000

200.000

I 20.000

3 0s0

3.335

3 620

3 905

4 190

4 475

400.000

400.000

37s.000

350 000

325 000

325 000

{6U.UUU

480.000
450 000
420.000

390 000

390 000

701 lta
701.r12
713.144

746 352
766 760

766 760

2.000

2 000

2.000

2 000

2 000

2 000

60 000

60 000

50 000

50 000

40 000
,10 000

I 100.340
r 100 340
622 095
321 520

l l5 829
l l5 829

6 000

6.000

6,000

6 000

6 000

6 000

I UU.UUU

I 80 000
320.000

470 000

510 000
5 l0 000
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DESIGN OF STAIRCASE
Mix o

Width of steps

I reao

Rise
(R^2+T"2)"0.5
Colum circle dla

Column Dia
Dla. ofCenter line ofstalrs

=(DCC+DCZ)
No. ofColumm
C/C distence between columru
Horizonral length of fligh.
Cleu Dislence bctwccn Columns
2.825*1000-0.45* 1000

No. of Tread tn one Flight
ROUNDUP(2375/260,0)

No. of Rise

I 0+l
Vefl.tcal distence covered per Rtght

' I l'160/1000
Length of slab

SQRT(3.18"2+l 86^2)

Let the urickness of waste slab

. [,oad of one step

= (l+Rsr,/2) *Wsr*25ll 000000
Lpad of steps/hoz.metr
ROUND(468. 1000/260,3)

load of slaUhoz mtr

= (I5t*(Rsr^2+T^2)"0 5.Wsr*25ll 000000)r1000/T
[,ive I oad

=3*Wsr
TOTAL

Bending moment

ROUND (8.067+2.9 56" 2t 12,3)

Effective depth required

SQRT(5.874*1000000/(Wst* l. I l))
Provided dep0r

Effectivc depth available

r 35-20-8/2

Steel required

5.874.1000000(0 9rl I t.230)

Mlnlmum ara of steel requircd
Provlded aea of steel

Main bes dia

Dist. Bars dia.

Required spacing

Provided spacing

Deslgn of Landing
Superimposed bad
Overhmg
Bmding momot(add l096selfueight+ll)
Minimum eff. depth required
Provide depth

Effectivc depth available

Steel required

Main bm dia

Dia of bm provided

Spacing of radial bm ahilable at critical sction

Available aea of reinf. at critical sction

96 of steel at qitical *cdon

% of stel

16.000 mm
156 554 mn

t?84.?99 mmz

o32t %

0.252 N/mmz

M 30 000
900 000 rnm
260 000 rnrn

160 000 mm

305.287 mm
5.650 m

450.000 mm
5 875 mm

6 000

2825 m
3050 000 nrrn

2375.000 mm

10.000 ACTUAL TRB{O wiah

11.000

L760 m

2956 m

135.000 mm
468.000 N

1800.000 N

3566.571 N

2700 000 Nln

Design of Over H€d S*ic. Res€ryoir

237 500 mm

6.fi)0 Nos

Rst=

Tst=

= 8.067 KN/m

5.874 KN-m

76.680 mm

135.000 rnm
I ll 000 mrn

255.647 nm'

f 65.904 mm2

8.000 mm
b.000 Say
8.000

300.000 mm c/c
270.000 mm c/c

23 846 KN
900.000 mm

lZ.l03 KN-m
110.068 mm

150 000 mm
120 000 mm

485.076 mrn?

10.000 rnrn
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Heigh ro be wsed by steps

No. of corybeflight

Lmd Cabrldm of Stais
Welghtof Fh night

Weigh ofq6 p€r night
Weight of act lahding
Tolal toad
Add 5% fr niling ud o0rer loads
Total livt l@d d shis
Total lo6d ofsaatF includg. lire laod

load shaed by adr column

tewl of firs flght
Heighr gained in ore flighr
Total no. o[ nights provided

I of last flight

Heigh bn bebw the lower edge

of cone Hll
tevel ofbelcooy
Hetght of Hd.rporttm
TOTAL LOADOF STAIRS

Deslgn ofRCC Ladda
Gnde of cq|oete

Cleu width of bdder

Center to cqls wfullh of ladder

Sction of ldder bem

Section ofsteps

CyC dlstance ofsleps in vqdcal dlrecilon

Verrlcal height of ladder 
,

Horizontal distance covered bv ladder
tength of ladds

Self weigh of laddu bam

Numbs of steF ln the laddet

Load of st€ps

Live load

Total load on bem

Total load on beam per rn

Deslgn ofbcm
Bsdlng mommt

Assuing dia ofba to be used

Effcetive depth ofbeam required

Total depth ofbem required

Area of stel required

Numcu ofbm required

Provided number ofbm

21.688 KN
I 949 KN

284 732 KN

31.637 KN (for critical lod condltion)

4500m 1

troum
6 000 Nos

15 060 m Lcu=

2.63'l m

19.100 m adual
: 4.0.40 m
27 AA2

M 30.000

0.600 m

0725 n
0125m
0.250 m

0250 m

0.080 m

0.200 m

4.040 m
2.150 m
4576 m

7 l5l KN

21.000 Nos

7.613 KN
4.394 KN

t9 157 KN

4 742 KN/m

OeBlgn ofOver Head Seilie ReseP(ir

7 000
17.150

3.590

19.100

8.300

5.650

0.150

1.050

7 000 nos.

10 700 m
6.000

l0 076 KN
5 085 KN
3 038 KN

$y

20 6s5 KN

D=

D=

Provide nominal stimps of 8 mm dia @ 250 dc

Dslgn of Stepr

Design load on stcp

Effectiw spn ofstep

Bsding mommt

Effective depth ofstep required

= 6.449 KN -m

= 16.000 mm

= 215.598 mm

= 243 598 mm

Asumed depth ofbeam is conec(

= 139724 mm2

= 1.000 Nc

= 2.000 Nos.

2 394 KN/nt

0680m

0.138 KN m

??332 nn
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Dia of bas used

Eflective depth olstep available

Arca of steel required

Number ofbrs required

Provided number ofbils

Asumed dep$ of step is correct

= 8.000 mm

= 41 000 mm

= 16 234 rnm2

= L000 Nos

= 2.000 Nos

Oesign of Over Head Sdice RFeNdr

Page 24



SEISMIC CALCI.II.ATION

Vof ume of water 192.87 cum I 45
Dia of Cyl wall IDT= 8.3 m TWAe=
Eguivalent height of HTWe= 3.56 m Equ Thickness of CYL wall 0 235

h/D= 0.46s06024
CSC\A,br6

t#ffi
Location of sits : TRAMBAY

i) Totaf webht of top dome = 227.54 KN

S) Total weight of rjng beam = 33.57521 KN .
D Total weight of vertlcal wall = 30E 60257 KN

D Totalweightofbalcony bean = 108.23708 KN
f) Totalwebhtofconical wall = 188.30706 KN
l) Totaf webht of top dome = 117.4955/ KN
i) Total weight of ring beam = 199.68748 KN

TOTAL 1't83.4451 KN
TOTAL WTF 983.75866 KN

Sell welght of hnk,(Wl )= (a) + (b) + (c) + (d) + (e)
1 183 44614

Water load,(W2)= 1875.87
(D Seltweightofstaging beams= 342.578898 KN
(g) Sef weightof @lumns= 264.84375 KN

STAIR + PIPING 353.497649
Total weight of staging,M8)= (D . S60.920297

CASE | : TANK EMPTY CONDlTlONTotal Mass,1M1= 1t1e

\Mere,
Ms= Structural Mass

= W1 + ((1/3) x VV3)

1 503.753
Equivalent spring of the syst = 1 9653.084 KN/m

' 18377570.268'NC/(NB+1)/1000

The damping ln th€ concrete structure is a$umed to be 5%
Earthquake force in X dir€ction '

Delta when tank empty = 0.077 m
Fundamental period when ta= 0.5566609 sec
2'Pl0'sQRT(o.07719.81 )

lmportance tactor,(l)= 1. 59
Refer flg, 2 of lS 1893 with 5 SaXg =
Avg. acc. coafiwhen tank er= 2.5

alpha-hx= Z2 x l/R x (Sa)vg)
Hoz. seismic coeff when tank is

EmPtY = 0.0625
0 .1'1 .5' 1'2.51213

Lateral torce = alpha-hx x W
93.98455669

Earthquake force in Y direction :

; Same as in x direction

zi CASE ll : TANK FULL CONDlTlONTotal mass,(M)= Mi + Ms

where
Mi= lmpulsive Mass

Where Mi is calculated from
' Mi/m =(tanh 0.855 D/d)/(0:855 D/h)

. (Section 4.2.2.2)

m= Mass of Water m 1875.87 KN

Ms = Structural Mass Mi 1007.3817 KN

= w1 + ((v3) x w3)

1503.753 KN

Mc= Convective Mass

Where Mc is Calculated from

4
t

i



a) lmpulslve mode

Time period lmpulsive = natural period of the structure ,

in seconds 07170757
SaX/g lmpulsive=

Avg. acc. coeff when tank fu = 2.35

b) Convective Mode h/D= 0.46506024 Cc=
Fundamental period when tank full = 3.2599729 sec

Cc'SQRT(8.3/9 81)
SaX/g convective=

Avg. acc. coeff when tank fu = O 51
h= Depth of water
D= Inner diameter of tank
lmportance factor,(l)= t.50

alpha-hX lmpulsive=Z/2x l/R x (saX/C)i

SaX/g Convective=

af pha-hX Convective= 7/2 x t/R x (SaX/elc

Mc/m =0.23(tanh(3. 68h/D))/(h/D)
(Section 4.2.2 2)

Lateral force Convective Vc= alpha-hX (c) x Mc

Total Lateral force V= &#8730;(Vir+Vsr)

Earthquake force in Y direction .

Same as in x direction
Value of n h

Average acceleration coeff. (Sa/g)i

Average acceleration coeft (Sa/g)c

ahl=Z/2*VR*(Sa/g)i

ahc=Zl?'IlR+(Salg)c

Total pressure on wall ls glven by

869.1 1715 KN

0.059

0 013

11.12 KN

148.07 KN

3.555

Lateral force lmpulsive Vi= alpha-hX (i) x (Mi+M 147.65 Kt\

148.07 KN

0.7t7
3 270

0.059

0.013

P=Stattc(water)Pressure (Pw)+Hydrodynamic pressure(ph)

0f Ph>1/3 *Pw, then P=Pw+l/3*Ph. Otherwise p=pw.)
Statlc Pressure on wall is given by
Pw=w*y
Maximum pressure on wall is given by
P=sqrt((Ptw+Pww)^2+Pcw^2+Pv^2)
Impulsive hydrodynamic pressure on wa.ll
Piw=QiwX (Ah) iXwxgxhxcos g
Qrw=(r- $/tr) ^2)tanh(0.866D/h)0.886
Convective hydrodynamlc Pressure on wall
ConvectrVe hydrodynamic Pressure on wall is given by
Pcw=QcwX(Ah)cXwxgxhx(t - t/3cos zp)cos 

e
Qcw=0.5625 cosh(3.674 y/D)/cosh(3 6Z4lrlD)
Pressure on wall due to Inertia
Pressure due to tvall inertia is $ven by
Pww=ahittlp*g
Pressure on wall due to Vertical Excitation
Pressure due to Vertical excitation is given by
Pv=a v*w*g*h(1-ylh)

av= (21 3)* A 2+ | lR. (Sa/g)



where

a\ hi=horizonfal seismic coeeficient for impulsjve mode

L\ hc=horizontal seismic coeeficient for convective mode

w= unit weight of water=1000 kg/m3

h= height of wall=3.86 m
p :0=circumferential angle

y=height from top
Z=Zone lactor=0.|
I=importance factor=1 50

R=seismic Reducrion Factor=3 00
Sa/g=4v"tut. acceleration coetT.

sloshing wave height(dmax)

=(Ah)c*R*D/2
0.159

Helght of sloshlng wave ls less than free board of = 0.300

Internal diameter oftank = 8.300 m
Water depth for deslgn purpose = 3.860 m
HTWe+0.3 flncluding Free Board)
Net Height of wall = 3.860 m

Average 2 001 KN/sqm

)ist(h-
from
top

(M)

v/h water

pressure(cal)

KN/m2)

Hydro
dynamic

Pressure
impulslve

Piw=KN/m2

Hydro
dynamlc

Presst|Ie
convecuv(
)ru=KN/m

Pressure

ue to wal
Inertia

Pressure

due to

vertical

excitatlon
Pv=KN/m2

EQU]V
lhicknes

{mm)

maxlmum
{ydrodynamic

pressure

P

Provide

Th.ickness

(mm)

H"zIDI

m=KN/n
0.000 1.000 0 000 0 000 1.538 0.221 0.000 235 1 554 50 000 968
0.386 0.900 3 E60 0.364 t 313 022 0 l5l 235 1 445 50 000 968
0.772 0 800 7.720 0 690 t27 022 0 303 L53 1 480 50 000 968
1.158 0.700 11 580 0 977 0.973 022 0 454 235 1 609 50 000 968
1.544 0.600 15.440 t.226 0 848 02 0.605 a5x 1 783 50,000 968
1.930 0.500 '19 300 1.437 0 748 0.22 o.7 57 235 't.970 50,000 968
2.316 0 400 23.1 60 I 610 0.670 022 0.908 235 2.150 50.000 .968
2.702 0.300 27 020 t.7 44 0.612 0.22 r.059 235 z,J t1 50 000 968
3.088 0.200 30.880 1.840 0.571 0.22 I zt\ L55 2 457 50 000 968
3.47 4 0 100 34 740 1.897 0 547 022 r 362 235 2 576 50 000 968
3.860 0 000 JO OUU I 916 0 539 022 513 235 zotJ 50 000 968



Dist

from
top

Distance

from
bottom

Hoop
static

force (IS TAB)

Hoop

static

force(cal)

Hoop

static

force(max)

(KN)

Tenslon

due to

dynamic

Total

tension

Steel

Required

(..t)

Min.
Thickness
required

Provide

lhicknesr

(mm)

0 000 3.860 0 720 0 000 o 720 6 560 7.280 55 996 4.984 r50.000

0.386 3.47 4 l 4.336 16.310 't 6.310 61't0 zz.4z0 172 462 l 5.349 rs0.000

0.772 3 088 29.872 JZ.O29 32.620 o zcu 38.870 299.000 26.61 l r50.000

1.158 2.702 46. r 48 48 930 48.930 6.800 55.730 428.692 38. I 54 r50.000

I 544 2.316 63.419 65.230 65.230 7 <?n 72.760 539.bVZ 49.81 3 r50.000

l 930 1.930 80 218 81.540 8'1.540 8.320 89 860 691.23'l 61.520 150 000

2.316 1.544 92.685 97 850 97.850 I 080 06.930 822.538 73 206 150.000

2.70? 1.158 97.597 114 160 114,160 9 780 23.940 953 385 84 85r 150,000

3.088 0.772 72.725 130 470 130.470 10 380 40.850 1 083 462 96 428 r50,000

3.47 4 0 386 31 020 146 780 1 46 780 10 890 57.670 12'12 E46 r07 943 r50 000

3 860 0.000 0 000 163 090 1 63 090 11 290 74 380 1 341.385 r 19.383 r50.000

Average Hydrodynamic pres

Base Shear at column too

2 001 *Pt0/4'8.3^2'(3.s6+o 3y2
Base Shear at per column

Base Moment at per colum

= 2.001 KN/sqm

= 64.108038 KN

= 10.685 KN

h/D= 0.4650602
hi= 0 375

= 15.466064 KN-m



_____-----

coNuilurTr lntllysrs
(a) ToP OoilE
,ld=
l'd=

2pR'lsing Etl
pR1^2'sin(+)/Et1

ER1t1/(4^ r ^3).(K1+i/K1)

3(R1A1r0 25
1-cot(6),/2/o

Et'l/(c\ RI K'l sin^2(O))

Ebd/R^2

EM^U12R^2

('t2tD|zr^2't^ 25

ET^3t12

!^/

2-r\ ^,2 I
2I\':','7

3'|8'160.7 /E Ed. .3i8,t66 67

21.

= 3tB'166.6667 /E

= -234143.6277 tE

= O OOO7427O5 E

= 6 769438742

= 0.928435142

= 0@7124?61 E

= o.oot68!7.$

273E6j27875

= 0 002735885 E

= 0.0000091 E

: 1.65318451 E

= 0 00028125

= 0 000929915 E

= 0 001537323

= 0.001537323 E

= 0.005082958

1106240.833

36153.16.583

22'13333

180

20

At-

K1.

H=

M/un=Et'l/2^ 1a2Kl sin0

H/un=M/un

(B)Ring BEAM

H=

M=

(c) c WALL

M:

H=/un

rtu=

2.dw rol

2.BEAM

1.DOME 1.out mov -294144 lE mt 2U1$ 62A lEnl .0 001685746 xEyi+

lE+21 0 000742705 xEzl+

y1

-0.000146423 xEy,l+
0.001661741 xEz.l+

-1715.517058

1't08603 E63
1't17921.62 tE

-e347O7 0.007124 xEyl+ 1€€A 124

-236304 -0,00169xEz1+ 036.34E3

0.002736 xEy'l

0 005083 xEyl+

-1084 5'l 0 001537 xEzl+ -1792 EOg

-16811 75
0.014943 xEyl+
-0.00015 xEzl+
-14400.2

3 WALL

1166241 tE Gd
4 REACTION DUE
TO THRUST FROM
DOME
TOTAL

zt 9.11962E-06 xEzl

yj 0 001537323 xEyl

.'f166240.6 lE+21 O 000929916 xEzl+

BEAM

OISPLACE( THRUST

0,05 1117924.7 1108603.ES 30330t2t77 rnraAMrao {'44.



Conespond H:

Thrct stiffness

Coa€sp momenl

BOTTO RING BEAM
M=(bd^2El2Ro^2

H=bd^2E-l3Ro^2

H=bdgRo^2

=bd^2Er2Ro^2

BOTTOM DOME

2PR2sin,t' E12+o-wR2"2sin F2teQ
pR 1^2'sin(0)/Et't

ERlt'l/(4d I ^3)'(K1+1/K1)

3(R2/r2)^0.25

1-Cot(0)/2/q

Etz(aR2Klsin^2({))

-TAN(F)(2T2+T1)/Et

ERl.t1/(4cr 1 ^3)'(K1+1/Kl)

2'AL^,5

(12(rAN(F))^2)n 21 25

0 01E79552

0 028'193281

0.0563E6s61

0.0281932E1

440

-430560 /E

1415|'4 E72 tE

0 00'18E3446 E

6 172934291

0 889416514

0-02371U14 e

0 004993336

SIN(Xb)= 0 590909B)=

9d=

a2-
K2=

H=

M/un=Et1/2.r 'l 
^2K'l sino

H/un=M/un
a)CONICAL DOME

HOOP TENSION AT BOT=

MERID THRUST AT 8OT=
ANGLE

l,d=AT TOP

{ d=AT TOP

l1=

106900,2009
HTAT CONEWALL1216

, ,,: ..a MERID CON 208

8'50
030

4766322
le

2939454 tE
-2271152 78

DT
OB
SL

K,I

t<2

K3

K4

19.3t).164507

4.43/.941152

1305 2

93 62

,13.866

0.001631135 E

0.0034587

0.013451442

0 0034587

Er1 K4U(Kl K+K?K3)rAN1O))

Etl K2U(K r K4-K2K3)StN(F)rAN(0)

Ell K1 u(Kl K+K2K3)L.stN2(F))

Clockwlsg lnward

1 OOME2 oul mov 1415165
cir rct

2.BEAMB2

3.CON DOME

4 NET THRUST
FROM CONICAL
DOME & dome
TOTAL

-33554.14
2149 931

39539 I
7855 236

-430560 /E Ed. 430560 /E+23
y3
z3

.2939454 /E ml 2939454 /E+y3

.227'1153 te Ed. 2271152.7E te+23

0001883446xE23+ 8109363 0004993xE23+
-0.0281932E1 xEyg 0.056367 xEyg

0 01879552 xEz3 -0.02819 xEz3
0,0O345E7 xEy3 1016669 0.013451 xEy3+

000t831t35xE23+ 4158766 0003459xE23{

y3=
zt

NET RADIAL THRUST =THc-THd f266
-O 0197 41244 xEy3+
0.022510.101 xEz3+
8070.017055

-E9080 2471

-{36629.413 /E

, -t6277 21
0 09354E xEy3+
-0 01974 xEz3+
-246 292

DtsPt-AcE( THRUST HOOP

BEAM BOT 045 -43662941 -89080247 72E7.O6759 -69521264 1418977

OF SE

t.t

DOME 02 -60694132 -1504245.1 -35696.5808 -?522.633421 6306s66



4.475
0 55 2825 32375 3 65 4 0625 4 475

2825 055 1 308333 2066667 2825

PLACE: TRAMBAY

g_w= 9 8104
03

Levels
RBC
Brace 4th
Brace 3th
Brace 2th
Brace'1th
Brace Oth

FDN BEAM

21.54
17.95
14 36
718
359

0

1.5.4 Wind Load
Basic wind speed (As per Figure - 1 of lS . 875 (Part 3) - 1987) Vb = 47 m/sec
Design Wind Speed is given by Vz = KlxK2xK3xVb
FactorKl = 1O7
(For important building and structure, as per Table -'1 of lS : 875 (Part3)- 1987)
Factor K2 (As per Table -2 of lS : 875 (Part 3) - 1 1

Factor K3 = 1

(Topography factor, as per Clause 5 3 3 1 of lS : 875 (Part 3) - 1978)
Oesign wind speed = Vb x K1 x K2 x K3 = 47'1 07'1 1'1 = 55 319 m/sec

Design wind pressure = 0 6V.2 = 0 6.55.319 = 1836 115 N/Sq Mt
Netwind pressureoncircularshapes = Cf'pz =0 7'1836.115 = 1285 281 N/SqMt
Wind load on column = 1285 281 * 450 = =0,5784kn/m.
Wind load on Brace beam =1836.1 15.500 =0 9181kn/m.

1.5.5 Earth quake Load (EQ)
TRAMBAY is in Zone ll as per the lS 1893 partl 20O2
Z=0.1, l=1.50, R=3.00from table 7 of lS 1893,part1 2002
S.S = '1 for Hard soils, ST = 1 For RCC Structures
S"/gandZlRS"/g calculated in analysisinwhichtheabovedataisconsidered Seismicanalysisis

Weight of container
982 72 KN

Weight of one brace 8,828125 KN
Weight of Column 14 27412 KN

JOINT WEIGHT CALCULATIONS

Joint weight at level of RBC 163 7871 KN

WIND Force excl RBC

Moment on RBC
Wind shear on RBC

'199.6875

LOAD 1 LO,

JOINT WEI(

39 26233 KN-m
'10 2175'1 KN

Loads To be considered in staad

1) Self Weight excluding RBC of elemenents
DL Per meter length on tank
Self Weight including RBC of elemenents

982 72 kN

55.a kN/m
tta2.4L

66.6 kN/m

1) Live Load on tank
LL Per meter length on tank

270 kN

15.228 kN/m

2) Weight of Water on tank
water weight Per meter length on tank

= 1875 87 kN

= 105.659 kN/m

ShearForceduetocontainerwater 10685 KN
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SECTION CAPACITY BASED ON REINFORCEMENT PROVIDED (KNS-MET)
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