
Data 
L.ocatio:') 
S~~fe bearing (;apadty 
CapaGIIV 
Free Boarci fb 
Dead S(oragB clH 
Dia of sump D 

Projection from ~>jde I'H\li ))~; 

Depth of the '.,m:" h 
D,lplh of tank abovo (;1. dUi 
Depth of lank below GL. 
ihickm~s of pee (ll,an mix Gc'l :0:1 0) cr)uter v·A 
Th. Of Bo\lom St.:'lb lmth P[(lvid(lCl tli is Sumcion( 

Depth of .Yt§.~~!..\,~iJ?re .i?5~lS~:L_""~:L"". ___ .. "_"" __ ~,, Safe Ag§!!}~.LLJJlE~t._" 
T :p Dome 

. Hise of the dorM 
Radius of Ihr~ donH~ 
Thicknes!\ of Dome 
D:a of R,einfcrcCf1)8nt 
HcinfGrcomenl 
Sp~cing 

(d 
db 

",50 \0100 0./ 

'j 00 I<rdrr/ 
'\50 l\L 

U,!5 rn 
0.20 :'1" 
'2,00 II'! 

0,'\5 Il) 

285 m 
O.SO {1'I 

?3G r~1 

0,00 n; 
0.200 m 

tAO 

0,,25 rn 
10 I'nrn 

c/G 
Provide 10 mrn clifi Tor @ 125 rnm C/c both fad'a!ly ,mel in th(! forrn Gf circul;:,!" rir:w, 

Top Rin£l.BcHlm 
Width of lin(J beam fb 3(!0 rmn 
t>~pth of rinq Be('.lIn dtrb Provided S~t.o is sufffcir:Jn{ 300 lynn oj fiG n';JJ1 
Dlo of hoo,) bars c}brb '12 rnrn g 1')08 

Dla 01 Stirrups 8 mm 200 mill 22!; 
SidG Wall 
Depth of lhe t"IlK 
Th. Of SidG w[,11 
Dep~h of \anf, above GL 

Moments 

Hoop force 

Reinforcement 
!rmor face 

Ouler face 

Bottom slab 

Vertical 
Horil.:ontal 

Vertical 

Horizontal 

h 
,th 
dgl 

inner Side 
Outer Side 

Inner Side 
Outer SidB 

334 mm< 
296 mm~ 
406 mrn2 

296 md 

Safe bearing Capacity sbc 
Th. or BoUoln Slab bs(h Provided til is Sufiicient 
uta of BoUom Slab db:; 
Size of Haunch. bh 

2.35 en 
0.200 rn 

(Ui0 m 

[j.GS KI1-nl 

6.873 Kn-m 

76.5 1<1) 
89.181(n 

Dia 
10 'Iin) 

1\) rnm 
10 mm 
10 mrn 

efieclive cover to reinforcement for raft slab cowaf( 
Moments Radial 

Circlln,ferentiai 
As! Dia 

Reinforcement Top mesh 369 rnm2 
12 mIT! 

(Tension) 
(Coinpression) 

!3pacing Provided I:;:wwired 

:~OO mm 200 
200 n1i\'J 7.00 
i is mill 190 
200 mm 20(; 

'100 l<n/m2 

0.2.00 ill 

9.70 In 

0.25/i1' 
67 niPl 

5.64 Kn-Il) 
5,54 l<n-rn 

0.13 m 

spacing Provided R8quired 

20U mm 200 

BoHom mesh 240 rrun2 1 {) mnl _.~~~ __ v _____ .~ _____ , _______ .. --....-..~._ •• - •• ~ __ ••• ~._.' __ • ___ ~,~~, _______ "-__ " __ 'n~" 200 111m 200 .-.. -.-.--.-.~ .. -.. --
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sump-i 50kL-dome-150-sump 

Top Dome 
Chord Dia of the Dome 
Rise of the Dome 
Radius of the Dbme 

. Theta 
Sin(theta) 
Cos(theta) 

Dead load on domo 

Live Load 
Total Load 
Meridinal Stress 

Maximum Hoop Stress 
Ast 

Top Ring Beam 

dcd 
hd 
rd 

Design Calculations 

th sln-1(dcd/(2'rd» . 

wd 
Ts wd'rd'1 01.3/«1 +cos(U)),td'1 0"6) 

Hs wd*rd'1 0"3/(2'W1 0"6) 

Maximum Hoop Tension . HI Ts'td'cos(th)'clcd/2 

Area of steel required asttrb HV130 

No of bars asttrb/(pi'dbrbJ\2/4) 

Provide 8 Nos of 12 mm dla tor and provda 8 mm dia stirrups @ 200 C/c 
Actual Area of Steel Provided aastrb 
Area of ring beam required Arb (Ht'1 OOO-(m-1 )*aastrb*1.5)/1.5 

9.00 m 
1.40 m 
7.93 m 

34.56 Degrees 
0.57 
0.83 
3.13 Knlm2 
1.50 Knlm2 
4.63 Kn/m2 
0.1'7 N/mm2 Safe 
0.15 N/mm2 Safe 
300 mnl 

79.37 Kn 
610.53 mnl 

6.Nos 

90S mm2 

42052.S0 mnl 

Assuming a Square section 
Size of beam Arblrb ·140.18 mm 

Provided size is sufficient 

Side Wall 
Depth of the tank 
Dia of inner face bars 
Diaof outer face bars 
Dia of bars for hoop 
H2/Dt 

h 
dbi 

dbo 
dbh 

CASE I : Inside Water and Outside no Earth 

From Table of IS 3370 Coefficiehts 
For H2/Dt 

MaxBM bmcf 
bmcfp 

~ax Ring Tension rtef 

~. -ve BM mbm (bmcf'10'h"3) 
jJlax +veBM mpbm (bmcfp*10'h"3) 

4 4.52 

0.0268 0.02441 

0.0077 0.00677 

0.5790 0.59876 

'i~' Ring Tension mrt (rief*10'h*d/2) 
VfAsEII OUT SIDE SATURATED EARTH AND INSIDE EMPTY 
i,thl weight of Soil Ys 

.k~e of Repose Phi 

.;sc", wall ht below GL hbgl 
C.:"i:f.< 0' 8ctieEarth pr Ka 

Pa 

.. : IS 3370 Coefficients 

For H2/ot 
bmefs 

h-dgt 
{1-sin(Phi}} 

(1 +sin(Phi» 
IF(wl>hbgl.Ka·gs·hbgt.Ka·gs'hbgl+hbg 

3.0 3.1 
0.0333 0.03285 

2.85 m 
10 mm 

1'0 mm 
10 mm 

4.S2 

S 
0.0222 

0.0059 

0.6170 

5.65 Kn-m 
1.57 Kn-m 
76.8 Kn 

18 Kn/m' 

30 0 

2.35 m 
0.3'4 

37.88 Kn/m2 

3.07 

4.0 

0.0268 

214 



sump- i 50U. -dome-j50-sump 

Max Fdng Tension 

Max. -ve 8M 

f"lax +ve BM 
Max. Ring compression 

Th. Of Side Wall 

bmcfps 0.0097 0.00956 

rtcfs 0.519 O.52~i/. 

mbrns (bmcfs'pas'hbgl"2) 

mpbrns (bmcfps'pas'hilgl"2) 

rnlis rtcfs'pas'd/2 
(MA.X(rnbm,mbms)'1 0"6'6/(2'1 000) )"0. 

O.OOT! 
0.579 

6.871<n-m 

2.00 Kn-rn 

89.19 Kn 

144 rnm 

Eft Th. Of Side wall 

Max Inner face moment 

Max ollter face moment 
Area of Steel 

edswi 

brni 
bmo 

Til. Provided is Sufficienl 

150 mm 

F{elnforcemenl 

Min Steel 

Area of 8endi.ngSteel inner sid" 
Area of steel outer face 

Area of Steel for Hoop 

Vertical Steel Spacing 

MAX(mpbms,mbm) 

MAX(mpbm,rnbms) 

pt 0.24% for <15m span 0.35% . 0.24 

Astm MAX(pt'slh*1 0"4,bmi*1 O"6/(130'O.87'e 
Astpbm MAX(pt*sth'1 0"4,(bmo'1 0"6/(130'0.87' 

Asth MAX(pt'sth'10"4,CEILlNG(mrt*1 000/1 ~ 

inner face vsp 

Spacing FLOOR(pi'dbi"2/4 '1 OOO!Astrn,25) 

Provide 10 mm die TOR @ 200 mm Clc 
Outor face vspo FLOOR(pi'dbo"2W 1 OOO/astpbm,25) 

Provide 10 mm dia TOR @ 190 rim) Clc spaclng 

Horizontal Steel 

Spacing hsp FlOOR(pi'dbh"212' i OOO/Asth,25) 

PrOVide 10 mOl dia TOR @ 200 mm Clc on both faces in staggered fashion 

Design Of Bottom Slab 

Projection from side wall 

Dla of Bottom Slab 

Size of Haunch 
Dla of Bar lop 

bottom 

Load on Bottom Slab 

Wt of Top Dome 
Wt of Ring Beam 

WI Of Side wall 

Wt.,pf liPunch 
Tolal Load 

ps 
dbs d+2'sth+2'ps 

bh 

dbbs 
dbbsb 

wbs 

2.'pi*rd'hd'wd 

pj*(d+rbl1 000),rb'drb'25f1 0"6 
pi'(d+sth)"sth'(h-dtrb)'25 

pi' (d-bh)'bh"2/2' 25 

5.65 Kn-m 

6.87 Kn-in 

0.12 % 
, 2 

:)34 :.irn 

406 mm2 

591 mnl 

200 mm 

190 mm. 

200 mOl 

0.15 m 

9.70 m 

0.25 m 

1'2 mm 

1001111 

322.74 Kn 
t",· 

65.74~. 
368.5 I\n 
21.48 Kn 

778.46 Kn 

7.78 sq m 

Max Pr on Soil prb Wbsf(pj'(d)'1) 27.53 Kn/m2 

'Soltom Slab Is designed as circular Slab loaded with UDL and Simply Supported on edges 

r 4.6 

Radial moment mfi 3/16'prb'«(dbsf2)"2-«d+sth)/2)"2)-\vbsl -1.39 Il1rb 
Circuferential Moment mti 1/16'prb'(3'(dbsf2)"2-«dtsth)/2),,2)-wb 5.15 mtb 

l:lr uplift Nel uplift load on bottom slab 0.5 Kn/m' 
for uplift max Radial moment 1 .47 

i4ax Radial Moment 

Max Circumferential moment 

mr 
mt 

max Circuferentia! Moment 
IF(wl>hbgl,0,CEILlNG(3'prb'(dbs/2)"2! 

IF(wl>hbg\,O ,CE ILlNG(prb"( dbs!2)"2/16 

1.4'7 

5.54 Kn-m 

5.54 Kn-m 

on each side 

'011 each side 
for two sides. 

0.22075 

3.85 
5.54 I<n-m 

5.54 Kn-m 

1.47 Kn-m 

1.47 Kn-m 

1.47 Kn-m 

1.47 Kn·m 
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Base Slab Th 'for Uncrack6d Condition 

Th bsthr IF(mr;;:O,sth"l OOO,(max(mr,mt)*S"1 0"6/1 

Eff Qepth 
Area of Steel 

Min Steel 

Area of Sleel 

Spacing 

de bslh"i OOO-covrsft 

/\stmin 0.24% for <i5m span 0. 35%' 

min for TOP STEEL 
min for TOP STEEL 

1\81[' rnr' i O"O!(130· .87"de) 

0.24 
::: 

Top Steel Asttp . pi"(dbbs"2J4)' 1 OOO/max(Astmn,astr) 
Provide 12 mOl dia TOR @ 200 mm c/c in the form o(mesh at top 

L :,t~om Steel Astb pi '(dbbsbf '2/4)"1 OOOI(A.'!;,,!l illb~ 

Provide 10 tnl11 dia TOR @ 200 mill elc in the form of mesh at I)ottom 
ChElck FOI' sse 
Load from tank Portion 'Nbs 
Weigh! of Bottom Stab 'Nbsi pi*(dbs"2f4Ybsth"25 

Weight of water v{'{v pj'(cI"2i4)'h ' 10 

Total W wbs+wbsi+w .... " 
Pr on Soil, pr" w/(pi>kctbs"/4) 

Check For Uplift 

Depth of Water dw h-hgl-wl+bsth 
Wt of Sump upto side wails onJy We wbs-wtdorne+wbsi 
Uplift Pr Pu pl*dbs"2f4'dw*10 

F;;esisting load cc vA+str wt 
Factor of ?afety against Uplift F We/Pu 

sump-i : 

0.129 m 

Provided U1 is Sufficinrl l 
'133 mm 

0.24 % 

480 mrn2 

240 rnrn2 

369 mm2 

200 mm 

2.00 mill 

"178.46 Kn 
369.48 Kn 

1813.04 Kn 

2960.98 Kn 

~urnp 

O.OG7 m 

40.07 Knlm2 Safe 

0. 55 m 
825 Kn 

406 Kn 

825 Kn 

2.04 

Safe Against Uplift 

/\n · . eer Uy.~ Engen 
1i)WSP ASlfabaQ 



H 

G 

F 

E 

D 

A 

____ ~lLl ______ I ______ 10~ ____ , 

10MM DIA RADIALLY &CIRCUMFERENTIALLY 
FOR BOTH DIRECTIONS @125C C CURTAIL 
ALTERNATE RADIAL BARS @1.25M & AGAIN 
CURTAIL ALTERNATE BARS @ 3.00M FROM 
THE EDGE AND CONTINUE THE REMAINING 
BARS 

9 8 

150KL SUMP 

r---'--J...Ioo.LJLL- ,I L WIT H 
FLY PROOF VENTILATOR 

CI MAN HOLE 

2 NOS TOP DOME 125THK (16oMM'IV IODMM) 

1
300

1 

BELL 

TOP BEAM(bxd) 300X300 
MAIN STEEL 8 - 12MM 
2L - 8MM@200C/C 

T 
300 
...L 

T STEPS @ 300C/C 
C5&O 

GL. +0.000 

2350 

150 

10MM @ 175C/C VERTICAL 
INNER & OUTER FACE 

HAUNCH 250X250 

12¢ @150C/C 
HAUNCH BARS TOP MESH BOTH WAYS 

12MM@200 C/C 

9000 

RCC LADDER 
400MM WIDE 

10MM @ 200C/C VERTICAL 

I
INNER & OUTER FACE 

r' CI/D/F PIPE LINE 
. INLET CONNECTIONS 

10M M @ 200C,/_C_-L.J:tHIt0::..:0:.:..:.:M=M-.=T~Hf,K.;::;-Si71 D=E~WA;?L:;=rL 
HOOP INNER - DUCK FOOT BEND 
&OUTER 

OP & BOnOM HOOP RINGS 
3-NOS OF 10¢ @150C/C 

2 0 

3 0 C.C(1 :4:8) 

39~ 
...L 

BonOM MESH BOTHWAYS 
10000 10MM@200 C C 

I-------------------------------------------~==~----·--------------------~------------------~ 

All dimenstions are in 'mm' 
Concrete mix V.R.C .C M30 
Steel Fe-415 
Reinforcement details shall be 
as per IS - SP34 Oy. Executiva Engineer 

TQWSP ASlfabad ASIFABAD SEGMENT IN ADILABAD DISTRICT (PRIMARY GRID) 

,,,,' WANKIDI MANDAL · DODDIGUDA ~_.-::...:.: ___ .. _ 

H 

G 

E 

Assl Executive Engineer 
TDWSP Astfabad 

, - APPROVED" 

. Oht~vflb 
s~vlJsp 
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