OFFICE OF THE EXECUTIVE ENGINEER CITY DIVISION -1 ,Ajmer

Name of work: Providing, laying, jointing of Rising main for New proposed OHSR at
Trambay Station with distribution pipelines in Tarkash ki Bagichi ,
New Chandmari and other areas under City Sub Division- |, Ajmer

1. Name of Scheme

2. Name of Covered
District

3.Population 2016
4. Design Year

5.Population 2046
Forecast

6. Rate of Supply

7. Design Demand

8. Proposed OHSR
Capacity required 50% of
Design Demand

9. Proposed Rising Main
10. Proposed Distribution

11. Total Estimated Cost

FHATED
Assistant Engineer
PHED City sub Dn | Ajmer

PROJECT DETAILS

. Providing, laying, jointing of Rising main for

New proposed OHSR at Trambay Station with
distribution pipelines in Tarkash ki Bagichi ,
New Chandmari and other areas

. Ajmer

- 1440

. 2046

- 2413

135 LPCD +15% losses in lines=155 LPCD.(
" as per guidelines )

: 374 KLD

- 190 KL

;150 mm DI K-7
: 150 mm DI K-7

1 176.83 Lacs

— B
G X
Executive Engineer

PHED City Dn | Ajmer
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Crasign of Over Aead Senince Recanvoir

M/s RIDHI SIDHI CONSTRUCTION

TITTLE

Design of Over Head
Service Reservoir

Lt REW NG

29-May-17 o

PROVIDING, LAYING JOINTING TESTING AND COMMISSIONING OF RISING MAIN AND
DISTRIBUTION PIPELINE AND CONSTRUCTION OF RCC OHSR OF 190 KL AND 18 M STAGING
AT TRAMBAY, CHAMDMARI, TARKASH KI BAGICH AND VARIQUS AREAS UNDER CITY
DIVISION- |, AJMER INCLUDING DEFECT LIABILITY PERIOD OF ONE YEAR

piace:  TRAMBAY

DOCUMENT NO.

CAPACITY

STAGING HEIGHT

SOIL BEARING CAPACITY
DEPTH OF FOUNDATION
SEISMIC ZONE

BASIC WIND SPEED

Type of soil

Damping

u

DESIGN OF ELEVATED SERVICE RESERVOIR

190.000 m*
18.000 m
2.000 m
1]
17.000 m/sec |
Soft Soil ;

3%

Basic Data :

Capacity of Reservoir
Staging Helght above GL
Soil Pearing Capacity
Depth of foundation
Seismlc Zone

Wind Speed in the 2o

Assumed size of various componels of SR

The dismnsions of the lank are assuemcd as upedr -

I nternal Diameter of water fank
Height Lank above conical wall
Free Boar (including beam depth)

Horlzontal span of cone wall
WYertlcal span of cone wall

Base dia of bouom dome

Rise ol w0p dome

Rise of botwm dosme

Lower edge die, of con. wall
Thickness of lop deme

Top ring bear width

Top ring beam depih

Thickness of verticat wall aw Top
Thickness of vertical wail at bullom

Thickiess of vertical wall {Averape)
Halcony beam total widil

Ralvony depll a1 cuge

Balcony deptt: & junciion
Balcony beam depth (Average)

Thickness of Conical Dome
Thickness of Battom dome
Number of colurnns.

Dia of Columns

Width o ring beami over columng
Theptl ol ring bieam over columns
Dia OF COT UMY CENTRES
Na. af Braces

DT =

EBE =

HSCW =
VECW =
DBD =
RTD =
RRD =
DCWL

TREW =
TRED =
TWT =
TWE =
TWa r
BEW -
PEWF =
BEW]I =
BRD =
TCD =
TED -
NC=
ne =
WRAC =
TIRBC =
DCC=
NBE =

190,000 o'
19.000 m
9500 v'm?
2000 m

]
AT 000 mis

830 m
280 m
030 m

110 m
125 m
5¥m
1 4% m
U285 m
510 m
015m
625 m
020m
015 m
0l5m
arsm
L5 m
015 m
015 m
115 m
020 m
020 m

6 Na
045 m
045 m
1000
HAS

4 Mo

[As por the 1ender condtions)
[#s per the tender condlilons)

M per The tendier condiions)
L84 Pk [he tendes coladitions)

{As per tender condition)

{inehuding wall wadd))

Pege 1



Design of Over Head Service Reservoir

Width of braces WE = 0.25 m
Depth of braces DB = 0.50 m
Depth of Faundation Ream DFB = 190 m
Widih of Foundation ting bearn WFB = 0.45 m
Height of Dead Storage HIS = 015 m
Depth of Foundation Slat a1 face of FR Tis= 040 m
Depd: of Foundatlon Stab ai quter sdge Dse= 030 m
LOADS :
Live Loads : 0.132
Live load on top-dome LLTD= 2,000 KN/m?
Live load on balcony beam LLBE - 2.000 KN/m’
Live load on siairs LLST= 2,000 KN/m?
F1 OF TOP DOME RaTDh 660 m RaTDd=
=ROUND({IDT/2P2+RTD2)2/RTD.2)
R2 OF BOT DOME RaBD 4400 m
=ROUND({{DBD2)"2+PBD*22RB0- 2)
THETA OF TOP DOME A 0673 RAD 38545 deg
=ABIN(IDT2IRaTD)
THETA OF BOT DOME i3 0832 RAD 36,222 deg
=ASIN(DBO/2/RaB0}
Dead Loads : . A
Considerd oniy the self weight of the structure
Wind Loads : .
Calculated considering 1 basic wind speed as 47 00 mis
Seizmic Loads
The zane has been considend in the 1l zone and accordingly Ore loads have been cateutatad
Minimum % of Relnforcement as per clause 8.1 of 15:3370 Pact 2: pima 0.24%
Moduiar Katio
Grade of concrete used ; m
For top dome & ring beam fcka 30.000 N/mm? " 0418 033
For venical wall 30.600 N/mm? o= 0.418 Rce]
For balcony cum ring beam 30,000 Nimn® np= 0418 83
For conical dame and bolom dome 30000 N/mm? s oDats 833
For ring beam over column 30.000 N/mm’® o= caig 19
For all type columns 30000 NAnm' e 0289 933 "x
For bracings 30.000 N/mm? n= 0289 233
Fox foundations 30.000 N/mm? = ©.289 539
Fst= 415.000 Nimm? -
TABLE SHOWING COVERS AND LAF LENGTHS
TTEM TYPE OF BAR [[.AY LENGTH CLEAR COVER i mm
! Wy lace Chibeer Do
Top & Sq. mesh 307D 45000 30004
ol dome Hoops 50%T 45.000 30.000
Fdge beam Hoops 30D 35.060 30.000
Vertical Verticals 300 45.000 30,000
wall Hoops 50*D 45,000 .00
Cone Top Hoops 50*D 45.000 30000
Platforn mesh S0%D 35.000 30.000
Cone wall Verical iy 45,000 30 004
Heoaps  |30D 45.000 30,000
Tap face 38N 43000 .
Tvhain Beam Bowom face (47D 30,000
Side Face  |47°D 30,000
Colunns Main Beam |33*D 40.000
Brace Top & bottom |47*D 30.000
Foundation All Tvpe 50D 50001}
Steed for all RCC work = Fe 415 grade
-
Page: 2
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CALCULATION FOR CAPACITY OF TANK

Indernal dia of ank wall
Hzight of the tank wall above conc
wall excluding Iree board

Velume of water Inn Cyitndrical portion
PI)*IDT2*HTW/4

Herizontal span pf cone wall

Vertical span of cone wall

Voluare of water in comocal portion

Velume uplo 10p of con. wall
P 2*VSCW(TDT*2+ DEWL 2+ D T*DCWH

Volume of water in bovtont doxe portion
Dvia of bottorn dorme

DCWL - 2 * WRBC

Rlse of bottom dome

Radius of bottom dome {Top face)
1.5*{BOBD"2*0. 25 RBD+RBO)

Radius of boliom dome {Cenler line)

Cos @
{4.4-0.85)/4.4
The dome is in compression throught

Votume below botiom dome
=-PI{1* {3 BOBDA2I4 HRBOZ) *RECH

Yolume of dead storage

= 8300
= 2800
= 151,437
=1.100
= 1250

= 51.200

= 5.200

= 0.850
RaBD-= 4.400

RaBD= 4.750

= 0810

Xb 36.222

< 51,500

2 -0.347

1547

HE'{E'THDS"T{U ANXENHANTANMBNZ DCCYHPH* DCCWRBC*HDS)

- Any gther deduction In capacity
= {Intemnal column & beamn)
Actual volume provided =
¥ DESIGN OF TOP DOME

Thickness of io dome adopied
Diameler at base of dome
Rise of Jower face of Lap dame

Radivs of top Dome

Rise of center ling of top dome
=RTD+0.5°TTD
Radius of center line of top dome

Span of the wall t center line
Span of the dome at center line
COS{Xn)

{RaTD-RTD)/RaTD

ot

Therefore, the dome is in compresion throught

Self weight of the dome
TR 25.0

Live Load on the top dome
Total Load on the iop dome

max  MNeT
=Wt RaTOT TON 1+COS(X1)) 1000

max  NhT
=WIRATOTTDR2A1 000

= 0573

Winem 191221
. 190000
=0.156
= 8300
= 1450

RaTD = 6.660

Rul= |.525
Ratd= 6735
DTel= 8450

IDTe2= 8.375
=(.782

X= 38930
< 51800

= 3.750

= 2.000
Wi= 5.750

NeTw 1433

NI T= 0128
< 6.000

m

4]

degree
degree

KNfm®

KN/m?
KN/m*

KN/m*

N/mm?
Nimm

Dealgn ol Dwer Head Serice Reservol

oK

oK.

Fage 3



Both [he max. stresses are campressive and within limils hence min. lemp. reinf. @ 0.24 % of gross

seclional area shall be provided as per (153370, PanTl).
% of reinforcement. required

Area of reinforcement required
0.24*0.15* 1 000+1000/100
Diameter of bars to ba provided
Spating of bars required both ways

2000™(PI(/) *5~2/360
Spacing 1 be provided

= 0240

= J60.000

= B0ed.
=140

= 14000

%

e
mim

. omm

mm cfc

mrn ofe

The ceinforcement shall be provided in the form of sq. mesh maintaining the required chear cover

From contlnuily analysis

Moment a1 edges due to continujty
Thickness of dome reqel. o edges
SQRT(ABS(-1.669547 48900006 *60000/18)

Area of steel reqd. for moment
167 100000040.861 * (0. 15* H000-50-{8/2))* 130)

Diameter of bars 10 be provided

Spacing of bars required
1000*{PI{y*8*2/4}/155.374963611935 Provide
Hoop iznslon at edges

(from continulty analysks)

Sieel required for hoop force

ABS(-39.359)* 1000/130

Dia. of circumfrential bars provided attop

Mumber of bars regulred
H2.759°4/PI 1272} +]

= .1670
~ 70712

Adopted thickness 15 corect

= 155.375

= 8000
= 330.000

= 150.000
= -38.359

= 302,759

= 8,000

= 8000
Say 3,000

EM-m
mn

mm?/m

m cle

m cic

mm

mm

Mos.

Nos.

Vertical bass of outer face of wall shall be extended in dome for a length of900 mm a3 ratial bars

Check for shear -
Total weight of top dume
=ROUND{2*PT(}* Ratd * Rug*TTT)* 25 2)
Total live lagd :
=ROUND{2*PI{) *Rald*Rtd*2 2)
Tolal Joad
Load per metr of perighery
Shear stress develpoed in dome

= 227 540 KN
= 121.350 KN
=38 KN
= 13143 KN
= 0.131 N/mm?
< 0,800 Nmm?

Provided thickness of dome is safe in shear

Datlgn of Cvas Head Servics Racarold

Page 4



Deeign of Ovar Hiad Service Res srvol

SUMMARY
a) Grade of concrete a M 30000
b) Grade of Siecl - Fe 415.000
) Thickness of dome at trown = 150,000 mm
d} Thickness af dite o edges = 150.000 mm
¢) Rise of vop dome{lower face) = 1.450 m
N Radius of top dome (lower face} = §.660 m
g Reinforcement
Sq mesh 8 mm @ 140.000 mm cfc In both direction
Radlal reinforcement a4 Lop edge & mm @& 150 000 mm ¢/ measured al spring
Circusnfrental reinf. At top 8 mm @ 5000 Mes in a Jengd) of 845 mm
b Quantity of concrete = 9.102 m*
it Totat weight of lop dome = 227.540 KN
) Total live load on tep dome = 121.350 K
DESIGN OF TOP RING BEAM
Internal diametr of the beamn = 8.300 m
Mer. $tress causing hoop lension = 0.143 Nfmm®
Thickness of dome adoptad = 0,150 m
Cos Bt COS(Xy=0.782 deg.
Hoop Tenston al the edges = 69,767 EN
0.1433*10000.15%(.782%4.225 &
Adopted size of beam
Witth of beam = 0.250 m
Depth of beam = 0.200 m
Hoop foree at the junction = 127066 KN {From continalry analysis)
Hoop force for design purposs = §9.770 KN
69, 766643925+
Area of stect reqd. for the hoop - 536.600 mr?
69,77 *1000/130
Diauneter of bars 10 be provided = 12.000 mm
Number of bars requlred = 4745 Nos.
526,694/ P10 *12°2) Say 5.000 Nos.
X Stress induced in concrete «1.275 Nimmt
69.77*J000({0.25*0. 21 * 1000000+(9.33-1)*5*P1() " 12~2/4)
< 1500 Nimm? 0K
Proviede 5 numbes 12 mm dia. Bars
Provide 2 legied stirmups of §.000 mm dia. bars
Spacing of the stirmaps to be provided = 110.000 mm fe
Asx the beam 15 contlnously suppored
FURIMARY
3) Grade of concreta =M 30000
b) Grade of Steel = Fe 415.000
) Width of beam = 250 00 mm 1
d) Depth of bearm = 200 0040 mm
¢) Reinforcement
Circurifrential eeinforcement 12 mm @ 5.000 Mos
Links 8 mm @ 110.000 mm cfc all along beam
f} Quantity of concrete = 1.343 m’
£} Tolal weight of ring beam = 33576 KN

Page s



Cienign of Ovar Head Service Resanor

DESIGN OF VERTICAL WALL
Intermal diameter oF lank = 8,300 m
Waler depth for design purpose =3100 m
HTW+IB {inchuding Free EBoard)
et Helfght of wall = 3.1 m
Diist(h-3) Provide
From ¥ water Thicknass H*2Tu
op pressure(cal)
{mm)
M2 [kgfme}
0.000 1.800 0000 150,000 7.719
2310 0.900 210000 150,000 7718
0.620 0,800 620000 | 150000 1719 B
930 Q.700 230 000 1 50.000 7719
1240 0.500 1240 000 150,000 1719
1.550 0 500 4550 000 150000 1719
1.850 0.400 1860 000 130.000 7.719
2.170 0.300 2170.000 150.000 1719
2.480 0.200 2480.000 150.000 1.719
2.790 a.100 2740.000 150.000 7719
3.10¢ 2.000 3100000 150.000 7718
Dist Distance Hoop Hoop Hoop Sl WAin Provide Femarks
fram fromm state slalic stalic Required Thickness | Thickness
wop betiom force (15 TAR) torce(cal) foree{max) required
) L (KM} (KN) KM {mmf) {min) (mm)
0.000 3.100 -1.204 .000 23358 02754 23414 150.000 |OK
0310 2790 10,531 13,100 12100 100. 769 179 150.000 |OK
0.620 2430 24584 25 203 26,200 201.538 15.596 150,000 |D.K
0.930 211 7975 36280 39290 30223 23,314 150,00 |OK
1.240 1.860 51444 52 990 52390 403 000 31167 150000 |O.K
1 550 1.550 64557 65 490 B85 490 503 768 34 960 150000 [OK
1.860 1240 4407 74 560 78 530 604 538 46 757 150000 |0K
2170 0930 16,404 a1 680 21 680 705 2N 55 540 150000 |OK
2 480 0620 66 4004 104.780 104 780 406 000 62333 150000 |OK
2.790 0.310 40378 $17.980 117 860 906 769 70127 150000 |OK =
3100 0000 000 130980 130 980 1007.538 1920 150004 | K
From Continuity Analysis
0.000 39,359 G000 [ 39.358 [302 759 [ Z541e | 150000 iD,K |
3.100 1 148053 ‘ 0.000 | 148053 (1128873 | 8sor7 | 150000 [OK »
Sieel Required
DisL Distance Mrom Lbouom  |Provided Sweel required | Min sieel required | Hoop sieql w e Do of bars | Spacing Spacig
fronm Lop [{m) «  |thickaess (mm) | mm? m? provided mm? | (mm) reqd for  [1ecomended in
[m) both faces "™
(mm t/¢)
0.000 3.1 150.000 302.759 280000 360.000 5.000 279 253 150040
0.310 2.790 150.000 100.769 360,000 360000 R.000 279.353 150.000
0.620 2,480 150.000 201.538 60,000 360.000 2,000 279.254 150,000
0.930 2170 150.000 302.23) 260000 360000 8.000 279251 150.000
1.240 1860 150.000 403.000 260000 403.000 5.000 245 457 150,000
1 550 1.55( 150,000 503759 380 000 503 760 £.000 199 558 150 000
§ BED 1 40 150.000 504 538 360 000 604 533 8000 |66 294 150,000
2170 0930 150,000 705.231 360000 705.231 8000 142551 140.000
2480 0.620 150.000 806 000 360,000 506000 10,000 194 RRE 150,000
2.790 0.310 150.000 906769 360.000 306.769 10.000 173,230 150,000
| 3.100 0.000 150.000 1133.872 360,000 1138.873 10,000 137 426 130,000
Average thickness adopted = 150.000 mm =
H4%Th = 7719

(HTW+FEY2HIDT*TWA}
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ASPER TABLE 10 OF I5:3370 (PART IV)

Dezign of Over Hewed Service Reservol

Dist. Coeff, Momenl Min. Thickness Steel Minimum Steel
from Thickness Provided Required siee) reqd. required
top, H C CwH' Required for B.M. ateach face at
(M) {KN-MY {mm) fmm) {mm?) (mm’)
0000 Q000 0000 3.000 150.000 0,000 1680 000 ouler face
0310 Q00 0000 0112 150.000 Q.000 180 000 ouler face
0620 0000 0.000 0957 150.000 0027 180 D00 auler face
0930 0.000 0.002 2619 150.000 (202 180 000 outer face
1,240 Q001 0.018 7.388 154.000 1,610 180 000 ouler face
1 550 0.002 0.088 14.278 150.000 7.o11 180.00% wuter face
1.860 0003 Q.19 24.277 150.000 17.375 100000 ouler face
2170 0.004 0.407 3d oAt 150,000 35 565 180000 ouler face
2 480 0.003 0. 442 428 150.000 38128 160 000 outerface |
273 0002 0 536 40 092 150.000 -47 394 180 0006 inoer face
3104 0.0i5 -4521 116 453 150 WD -420 759 1809 0og inner face _|
From Continuitly Analysis
[Tap [ 1689 | 7085 | 150000 [13a772 180,000 ouler face =
[Botiom [ 3431 | 101448 | 150000 |-a03.454 180,000 inner Face |
Frovided Vertical steel as under
Mandriium reinforcement reqd inner sida = 420.75%
Inner Face
Dia = 8,000 rm ;
Spacing = 110000 mm ¢fc Provige 110000 mm cfe
ot required Vertical
Cuneil bars afier1 0 m from base = bars Theeugh PAITY =
Mot requiced Yenkal
Spacing = bars Through mm c/c
Magmum reinforcement req outer side 5 186000
Outer Face
Dia - 8.000 mm
Spacing = 274253 mm cft Pravide 150000 mm cfc
. SUMMARY
a) Grade of concrete =M 0000
b) Grade of Steel = Fe 415.000
<} Thickness of wall al fop = 150.000 mim
. d) Thickness of wall at bottom = 150,000 mm
&) Quantity oF conerele = 12344 m*
1) Total weight of veriical wall = 308.603 KN
DESIGN OF RING BEAM CUM BALCONY BETWEEN VERTICAL & CONICAL WALL
Internal diamneter = 8300 m
Water Depth far Design purpose = 3.100 m
Widdh = 1050000 mm =
Average depth = 150,000 mm =4
Load coming on beamn =
Top Dome s
Dead load = 227538 KN DL
=2*PI{}*RaTD*RTD*TTD*25
Liva load on 1op dorme = [21 353 KN Lk
=2*PI()*RaTD=RTDLLTD
Top Ring Beam = 33576 KN DL
=P1)*(IDT+TREW)*TRRN*(TRBW}*25
Wertical wall = 308.6503 KN DL
=PI)*TWA*{IDTc)* (HTW.FR) *25
Loz of ring beam cum balcony
Dezd laad = 100,727 ity DL
=P10*{IDT+BBW) *{BBW-twb} *BBD*25+0.15%0.1 5*PI)* DT +{2*BEW»TWE))*25
Live laad = 148 990 KN LL
1510
Tatal Load = S48 207 KN
Load per Running Length = 35722 KMfm
S4B.297/(PL) *(IDT+TWb))
Meridional Thrust in Conical Dome = 47,589 KN/m
35.722*C0S(x0)
Horz. Component causing Hoop Tensjon = 31457 KN/m
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Deslgn of Over Head Service Revanyor

Hoop Tension due to this Force:~ HT1 = 132.906 KMNfm
A4SV DT2 .
Hoop Tension due to waler pressure HT2 = 19.253 KMN/m
=9 §* (HTW+ FB)*(BBW))*IDTc/2 -
Total Hopp Tension = HT) + HT2 132,159 KNfm
132905825 +19.253325
Hoop Tension from comt. analysts = 147,408 KNfm
Hoop Tension for Design = 152.159 Kidim
Stesl raquirad = 1170455 mm?
152.15915/130* 1000
Pravide Hoop bacs Dia = 12000 mom
Nos. = 11000
say 11.000 Nes.
Stress in Concrete = 1032 Nfmm?
152.15915*1000/{0.8*0.15* | 000000+ 10.0* 11 *PI(*12*2/4)
< 1.500 N/mm Q.K
Design as Balcony
Dead Losd = 3,750 KN/m?
=BBWI*25
Live Load = 2,000 KNfm*
Talal =515 KNAT?
Overhang = 1000 m
=BEW-TWE+TCD/2
Bending Moment = 2875 KM-m
515410002
Minimum depih required = 97893 mm .
SQRT{3.75%1000%6/(18/10)) < 150,000 mm oK.
Stzel area requircd = 225 313 mrm? Am
287371000000/ {|p~ (BBW"1000-30-12/2) 130}
Minimum steel required = 360.000 mm’ m
=ipim*100*10*BBW] *1000
Sieel required on one face = 225.313 mm? /m
Provide Sﬁmlps Dha -:m; L rmm
L
Required spacing = 223.092 o efe
Provided spacing = 150.000 mm ¢c
Since the Balcony ks acting as a beam ako, it's section should not be cut at any place.
A projection should be provided (o accommodate stalrease / ladder
SUMMARY
a) Grade of concrete «M 30.000
b} Grade of Steel =fe 415.000
<} Thickness of beam al edge = ).150 mim
d) Thickness of beam at support = L1510 mm
& Quandity of concrele = 4626 m*
1} Tolal weight of balcony beam = 108 238 KN
gl Live bad on bakcony beam = 148.980 KN
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[resign of Dver Head Sanice Regervol

DESIGN QF CONICAL DOME
Thickness = 200.000 mm
Internal Dia = 8.300 m
Cone Wall
Horizanial span = 1L100 m
Vertical span = 1.250 m
Diz at Lower edge of Cone: wall = 6.100 m
Water depth for Design purpose = 3.100 "
Slant Height SLem 1,665
Welgh of water above conical wall = 908.296 KN 34.834
=PI{* (JLYF-HSCW)*HTW +FB+ VSCW/2H HSCWH9.8
Selfweight based on average dia = 193 538 KN
=PI(}'TCD‘{IDT*DCWZ'TCD]'(HSCW*VSCW“?}"D 52428
Total = 1101.83 KN i
Superimposed Load = 948 297 KN
Total Vertical Load =-2050.131 KN
948.297+1101.834
Load per Running length = 106.980 KNfm ws™tan{Xc} 32.02¢
2050,131/(P10*6.1
Angle of cone wall from vertical Xe= D722 radlang
ATAN(YSCWHSCW)
Meridiona] Thrust in Con. Dome = }42.548 KNim
106.95/C05(0.722)
Maridional siress =0.713 Nimm® O.K
142.548/(1000%0.2) < 6.000 - 0K
Hoop Tension ar different depth from top of conleal dome
Depth from top of Hoop Tension Hoop Tension from
Canlcal dome (M) (KN} Cont analysis (KN)
0.000 1 197 405
0.250 -
0375
0.500 180,725
0.625 180841
0.750 oo
0.875 _.190.296
1.000 34}
1125 3l
1.25 5.656
Hoop Tension for design purpose = 197,405 KN
maximum from the table)
Steel Required par m = 1518.497 mm’
1974045967281 79* 10004130
Provide Hoop bars Dia = 12:000 mm
Required spacing = 148.960 mm e
Frovided spacing = 148.000 mm e cach face
No. of bars provided on each face = 11.250 say 12000 Bary
Hoop steel provided per m = 1630.232 mm’
Stress in Concrete = 0,920 Nimm?
197,4045967%!?9'10%!'{]000“0.3?1%“95-1}']630,2313634_3443)
< 1500 Nimm? (10,9
Load per unit length = §2.396 KH/m
(2050, 13LAPIO*(8.3-1.10)/1.0
Span = 1.100 m
Bending moment = 8308 KN-m
82 3961 14212
Area of sieel required = 508,390 mm* Provided= 946.934
8.303* 1000000/(0.861 * (9.2* 1000-35-8/2)" 1 30)
Bending Moment from cont. anal, = 13.218 KH-m
Tensile stress due o bending = 1877 N/mm®
Compressive stress due to thrust = 0713 Nirm?
Net stress =1184 N/mm*
<2000 Nimm? 0K,
SICMA-CC/GMA-CCASIGMA-.CECTSIGMA-CBC 0353
< 1000 QK
SIGMA-CCYSIGMA-CCSIGMA-CBT/SICMA-CBT Q800
< 1,000 0.
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Degign of Over Hasd Servies Reaprvor

Thickness Provided = 200.000 mm
Asea of stes] required at bottom end = §08.847 rom’?
13.215* 1000000/[0;861* (0.2* 1000-50-8/2)*130)
Minimum steel required ' = 480.000 mm*
smptm® 100*10°TCD* 1000
Provide Longindinal stee] as under
On upper side{al water Face) Dia = 8000 mm
Require Spacing a4 botiom end = 82145 mm cic
Provided Spacing = 150.000 M e
{Measured at top end of concal dome)
Spacing of bars available at kewer end = 110241 mm
Provided area of reinforcement = 455.560 mm’ oK
Provided additional hars extending in hottom doms 10000 mm dia @ 180.000 mm ce
Total aren of steel provided at lower end = 946.934 mm*
Frovided retnforcement is afe
On lower side
Adopled dia of bars = § 000 mm
Required spacing = 209.440 mm e
Provided spacing of bars = 150.000 man &e
{M, d at lop end of conlcal domel
SUMMARY
4 Grade of cancrete =M 30.000
B Crade of Steel =Fe 415.000
¢) Thickness of conica) wall = 200.000 mm
d) Reinforcement
Circumfrential reinforcemen 12 mm & |48 000 mm ¢/t all along
Verical reinforcement -
On water Face 3 mm @ 150000 mm cfe measured al Wop
Additiarzl hars 10 mm @ 140.000 mm &/¢ all extended in botiow dome
O outer face & mm @ 150.000 mm c/c measured al top
& Quantlty of concrets = 7.552 m’
1) Tolal welght of corilcal wall = 188307 KN
DESIGN OF BOTTOM DOME
Rise = 0850 m
[a at base = 5200 m
Radlus of Bowom dome = 4,400 m
Cos® Cos(Xb)= 0.807
i} = 36.222 degrees
Thickness of bottom dome ] 200.000 mm
Dead Load of dome - 5.000 KN/m'
0.2*1000*25.0/1000
Total dead koad = 117495 KN
Water Load on dome 813740 KN
(P10 “Ldbd*2 * (HTWFB+ VSCWH4+-3.347) 0. 3
Surface Area of dome = 23499 m’
=2*PI{*RaBD*{RBD)
Projected area = 35.500
Water Load per sqm = 34,629 KN/m?
813.74/23.499
Total Distributed Load 39 629 KN/m’
5+314.629
Max, maridional sress Nebe 0483 Nimm*
[30.625'R+8D/TEDali-COsO®N1000
Max Hoopstress Nhib= 0.438 Nimm?
139.520'RaBD/TBO/2A 100
Maridional Force = 96.600 KNVm
0.483%200
Suresses arg within permissilrie imils and only min. steel is requircy
Minfmum Reinfoccement required = 480,000 mm*
=ptm* 100*TBD*10000
Provide as mesh reinforcement dia = 10.000 mm
required spacing = 163,625 mm cle
provide spacing = 160.000 mm cfc
Mament at edges = 7300 KN-m Frem Conlinuity Analysis
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Dasign of Ovad Head Survice Reservol

Thickness readed = 150.000 mm
SQRT{ABS(7.5)*60000¢18)
A cdge provide thickness TBDe= 200.000 mm Upto 340000 mm
Actual TBDe= 200000
Steel nesded = 462411 o’
7.5 10000004 {jp* (200-35-(10/2)* 1300
Min, steel required = 480.000 '
0.0024*TBDe*1000000
- Provide additional radial bars a1 edges in 4 kengéh of 780 mm
Adopted dia of bars = 10.000 am
Requlred specing - 160,000 0
Provided spacing of bars - 160.000 mm cfe Provided spacing 5 correct
Hoop Tension - 6.307 KN From Cont. Analysis
Steel needed = 48512 mm®
ABS(6.3065661 6634692 1000/130}
Pravided Circum/ferential bars dia . 8.000 mm
Number of bars required 1.483 Say 1.000 Nos.
4B 512/20P1) 8 2/0)+1
SUMMARY
& Grade of concrets =M 30.000 .
b} Grade of Steel = Fe 415.000
£) Thickness of dome o crown = 200.000 Tmm
d) Thickness of dome s edgzs = 200.000 mm
¢ Rise of botiom dome upper [ace) = 0.850 m
0 Radius of botiom dome (lop face} = 4,404 n
& Reinforcement
Sq. mesh in both direction 10 mm € 160.000 mm c/c

Radial relnf. a top, edge 10 mm @ 160.000 mm o/c measured at speing of dome
Circumferenttal reinf s top S mm  4.000 Nos in BTO mm length
h) Quantity of concrers = 4.700 m’
1} Total weight of iop dome = 17496 KN
) Total weight of water on dome = 813,740 KN
DESIGN OF RING BEAM OVER COLUMNS
Adopied slzc of the ring beam
= 1.000 m
Width = 0.450 m
Superimpased Load on Ring Beam ;
Top Dome = 227.540 KN DL
= 121,350 KN LL
Tep Ring Bearn = 33,576 KN DL
Vertical Wall 308.603 KN Dl
Balcony Ring beam 108 238 KN ni.
= 149.990 KN [
Conical wall = 188 207 KN DL 205011
Bottom Dome: = 117.496 KN D.i. 931.235
340507
Water Load on the dome = 20T4.525 KN
191.221*10
Total = 3328623 KN 3321873
Number of Columns - 6.000
Column clrele diameter C/C = 5650 m
Width of Ring beam - 430.000 mm
Denpth of Ring Beam = 1000.000 mam
C/C Span of beam: = 2.956 m
=PI)*DCCNC
Clear span of the beam = 2.508 m
Effective span of the beam = 2884 m FRAME C/C
Span { depth ratio - 2 900
Z BR42Z7 100071000 kS £.500 Hence design as Ordinary Beam
Sell weight = 199 687 KN
=WERRBC*M{) "DCC"drbc* 25
Additional welight due to shape elc. = 5.000 KN
Crand Tetal of welghis = 3533.311 KN
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Load per Running Length  w
3533.31/(P1)*DCC)

Angle subtended by orie part of bearn on the centre of columns
Xr=

Moment Coefficients Cl

cZ
1
Point of Contraflexure is at z
Radiys R
=TGR
Meridional thrusi in conieal dome

Hoop Force ar edges
142 548* SN {X)*DCW2

Meridional trust in Lotiom Jome

Hoop Foree
96.6*X¢"BDBD2

Net Hoop foree

Met Thrust
=FT33*2/DCC

Hoop stress

=F798* I0O{WRBC DRBC)/L 000000

Tarsion due (o Lhis thrust

-16.2772093891 1 7*DREC* 1000/2000

Support Moment C1*w*RA2+20

-0.089*3533. 31 H(F1{) “DCC)* (DCCA*2*60MC*PI0/180

Mid span Moment C2*w*R*2=28

0.045%189 05 4{NCCR)~2*IGNCPI{)/180

Twisting Moment C3*w*R*2428

Shear Force a Supprol w*R*8
199.06*DCCA2*PIG/NG

Shear force at Pr. of contraflexure
wrR* (8 -

Additional Moment due to torsion

MaXi14.972.)*(1+DRBC/WRBCYL.T

Moment from Continuty Analysis
TotsEffective torskonal momenis
This will act as torsion For the beam
Thrust {Conl. Analysis)

Moment in beam due to torslon

§ 138*(1+DEBCAVREC) AT
Eifeciive supporl moment

ROUND{148 060608073462+ 15 426862745098,3)

Effective midspan moment
T4.862+15 426862745008

Net shear at suppert

294.44+28 37972 958" 1.6/{0.45*2/1)

Net shear af pi. of conlraflexure

199 060 KN/m

30,000 degrees

3003

00435

]
12 7500 degreos.
2825 n

142.548 KN/m

287.335 KN

96 600 KNfm

18] 338 KM

105,997 KN

-16.277 KhN/m

0.236 N/mm2

8.139 KMN-m / m
148.061 KN-m
74852 KN-m

14972 KN-m
294340 KN

220 832 KN
28378 KN.m

5645 KN-m/m
8139

1287 KN
15427 KN-m

163,487 KN-m

90.289 KN-m

375.565 KN

314136 KN

163.487-+{360/2/NC-T 5)* (PT{}/180)* DCC*B.139* | 6/{WRBCMIREC)

Analysis of beam

Required effective depth of beam

SQRT(163.937" 1000000/WRBC/1000/1,79949)

Alternatively

Provided over all depth of heam as
Effective depth of beam =

Lever amm z for the beam {deep)

1

449.32% mm

990.000 mm
1000000 mm ks
$40.000 mm |5
B76 840 m

Design of Over Hewd Ssrvice Ressrvol

For stasd 189.218 KN/m

ExliL 173,988

LL 15.230

HORZ COMP 84,208
Compressive

HORIZ COMP TrO%
Tensile
Compressive
Imward -16.277

A per susd KN-m

A par stawd KN-m

Ay el Ataal KN-m

B pas srnd KN

A pae sraad KM
Supp

Inward

from conti. Analysls
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Leverarm z for the beam [ordinary)
Adopetd Jever arm

Area of steel required at support

509 340
209 340

1553 849 mm’

Casign of Over Head Sarvice Ressrvair

0262

0.888 m CENTRAL PORTION

111,000

143 487* 100000041 30/040jp
Mini_ Tencion steel cequired = BE6 386 mm’
Total steel 0.24% 1080.000 mm®
Dia. of bars provided - 20000 mm
Number of bars required
al lop of beam = 3.000 Say 5.008 Nes
Steed requl. 24 mld span = 792 083 mm®
Dia of bars provided = 16000 mm
MNumber of bars required = 4,309 Say 5.000 Nos,
al bottom of bearn throughout the length
As the depth of beam 15 more than 450 mm, the side face reinforcement shall be provided
as per clause no. 26.5.1.7(1) of IS 456
Side Face reinforcernent = 450900 mm®
Q.10*DEBC*WRBC* 10000
Provided dia. of bars = 12 000 mm
Number of bars required 3.979 no.
Provide 12 mmdia bars 2 nos. meadnfaceufbea.m
Transverss reinforcement
Shear Reinforcermnemnt
Effective depth = 940000 rom
Shear siress al support = 0.888 N/imm’
375 5651 000/(94040.451000)
% of steel provided = 0349 % 0250 0.500
Permissible shear stress = 0.262 Nimm? {As per tnble 23 of TS 456)
As permissibire shear stress is kess than the shear stress al support, shear remforcement shall be reqd.
Ve = 110699.554 N
Vs = 264865446 N
375.365"1000-] 10699.55350999)
AsviSy = 1610
=F330/F784/175
Cia. of bars adopied = L0000 trem
Specing of 2 kegged stirmups - 90 000 mm
Provided spacing = $0.000 mm cic 2.610 m FROM BOTH EDGE
Vs at point of contraflexure 203436.300 N 8.000 NOS
=ROUND (FT76*1000- FBZB‘F&ZS‘W?EC"!DOO 3)
AsviSy = 1237
203436.39/940/175
Providing dia of bar = 10000 mm
Fard legged stirrups Sv = 120,000 mm 8.000 NOS
Provided spacing = 120.000 wmom ¢/c
Check for combined direet stress and bending stress
Area of the beam - 0.450 m*
Area of steel provided Inn compression 2om - 1005.310 mm?
Area of sieel provided in teuslon zone - 1570796 mm?
Egquivelant aea of the bearn = 0.476 m
0043 3
Sectiom modulus of beam 0.085 m’
Bending moment = 163 487 KN m
Benging Stress 2 1053 378 KN/m?
163.487/0.085 = 1.923 N/mm*
Direct Stress - 0.236 N/mm® Compressive
Check for combined siresses. - 1.687 N/mm’
1.523-0.236 < 2000 Nimm?
a—GCC" g—CC: u—CBE™ . —CBes 0222
[—1g—CF g~Ct o-CBI" 5-CBI= 09

SUMMARY

a) Grade of concrete =M 30.000

b] Grade of Stegl = Fe 415.000

©) Size of beamn

- Width of beamn = 500.000 mm
+ Depth of beam = 1000.000 mm
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Design ol Over Head Servies Ressrvoir

d) Reinforcement

Bars al top 20 mm 5000 Nos
Bars al Botiom 16 mm 35.000 Nos
Stirrups near suppart, 2 lepged 10 mm @ 90000 mm ofe
Stirrups st mid span, 2 legged 10 mm & 120.000 mm e
T Quandity of conerets = 7.087 o’
I} Total weight cf ring beam = 189687 KN
DESIGN OF STAGING
Grade of Concrere used = M 30 000
Adapled dia Column = 0450 in
Height of $aging = 18000 m
Depth of foundation helow GL FDN= 2,000 m
Depih of foundatjon flng beam DFBa 090 m
Net Column height = 17350 m
=3TA+FDN-DFB-DRBC-HDS
Number of brace = 4.000 Ne
Stralgtu C/C span of bracing spBR= 2825 m
Clear length of each brace spBRu= 2315 m
Size of braces
Widih = 0250 m
Depth = 0.500 m
CIC vertical disiance between braces Le= 1590 m
Clear vertical distance between braces Lous I m
C/C venical distance between lower braca = 3.500 m
No. of columns = 6.000
Dia of columps = 450 000 mm
Dia of columns circle = 5650 m
Load acting on columns al base of ring
heam over column = 38%.385 KN
3523.31%
Superimposed load per cohumn
Column load = 7137t KN
17.95%P1{ *t0.45)"2"2514
Load of bracas = 20688 KN
2.3T5WRADB 244
Load from Sisircase = 18916 KN
Load of Plalform and plping and int. col. 13,000 KN
Total = Y48 8D KN
Compressive siress of conc o = 6000 Mymm’
Compressive siress of stes] ) = 140,000 N/mm*
Unsupported kengih of the colurnn = 3090 m
Mini. Lateral dimension = 0.450 m
Effeciive length of calump = 3540
Raulo of LT} a 7 BE6T
< 12 4100
Henee design s short axially loaded column
Mini. Eccentricity for design of col. = 21.130 mem
=Lew/5001000+DC1000730 < 22.500 mm —0.08+DC*1000
Required area of concrete - 101857.936 mm®
Required dia of colurmn = 360.124 mm
Provided dla. of column - 450.000 mm
Pravided area of concrei = 157836.757 mm’
Capazity of concreie 2l2ne to take lnsd - 470X 539 N
997021 KN
Min_ sicel required @ 0.8% = 1272 345 mm’
tia b= 16 000 mm
s, = 5378 Say 6.000 Nos
As Asie= 1206372 mm’
Spacing of the § mun ties = 190.000 mm
Provide ties of 8 rom dia. tor steel @ 1$0.000 mm /¢
Factored load = 1123289318 N
1.5*748,86" 1006785
Ultimzate Load carrinying capacity= ZE29472 696
B A*Fck "1 57836 T6+0 67" 51 Aste
E 1123289318 sale
CALCULATION FOR WIND LOAD
Hetghi of staging = 13000 m
Height of tank = 23950 m
Basic wind speed WE= 47,000 mfs
Probability factor K1 Kam LO7D
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Dienign 6t Over Head Servics Reserealy

Local topography faclor K3 kb= 1000 v
Terrzim, Height & size factor for (K2)
For tank K21= <1100
Far staging K2s= 1100
Forve Coell
For tank Fctm 0600
For staging Foz= 0600
Design wind speed
Far tank DW= 53318 m's
=Ra*Kb*K2"Ws
For staging DWSs= 55.319 mis
=Ka*Kb"K2s*WS$
Wind pressure
For tank = 1838 )i5 N/m®
=+Fel*DWS#2
For staging = 1836.115 Nim?
=Fes*DWSs~2
Design wind pressurs
For tank - 1285.281 Nim?
0.7*1836.115
For staging - 1285.28] N/m®
0.7*1836.115
) - for braces 1836.115 Mm’
Member Projected Design wind Wind | Lever arm Moment Lever arm  |Ivipmeng
over mid of ks above cal.  |above col.
area Borce colirin Tap Top
m [N KN (M) (KN-M) M [KN-M)
Top dome 8.218 1285281 10.562 23367 E70.044 8517 08834
Ring Beam 1,760 1295281 ¢.262 24.500 55.421 5450 12328
Walt 26 660 1285 28t 34.268 22650 782,968 3900 130.209
Beam 1.560 1285 28) 2.005 21225 42 557 2175 4.361
Con. wall 9500 1285.281 12210 20675 252 445 1625 19842
RE over Co! 6.100 1265281 7.840 198330 151.708 0500 3.920
Celurnns 40,095 1285.28) 51.533 9525 450,855
Rrace 12.200 1835.115 22,401 9528 £13.266
[Total 143.079  [15791 2259364 | 1464 239.494
ht of REOC
Wind forces on the container pordon = §8.145 KN 31459 38.916
Levec arm of above forces above 13576
{op of columns = 3454 m
The wind force on stagging =739 KM
2464 KN
The wind foree on stagging shell be considerd to be distributed on panel poinis. The design load coming )
on-columns In different panels due to vertical loads and due 16 wind forces are calculated.
Total over tuming moment o the tank column base = 2259364 KNm
Total over urning moment on the tank = 2388.136 2313544
an Foundatlon -
FOR STADD FORCE QN RING BEAM = ]3493 KN/m
Additiona] thrust in les waril column = 2058 K
(Considering farthest column}
for brace level [ = 53 469 KN

CALCULATION FOR SEISMIC FORCES
Total weight of wank

3262.971 KN {Excluding DL.LL and incl watsr koad]

Dead weight of tank - 1188.447 KN
227 54+33 5764308603+ 108 238+188.307+] 17.496+199.687+5

Live loa an tank = 2741340 KN

121.35+148 99

Weight of water - 1912206 Ki

Weigh of staging = 959.846 KN (Tncluding weight of stairs and landing)
TI37P*NC+20.688"NC+4B.916*NC+10%6

MI OF COL 2305756307 547 mm'

Ec= 27386127875 258

Stiffness of columns = 16377570 266

Equivelent $pring of the system 19653004 KN/m

16377570 266" NCHNB+ 111000

Lumped weight when (ank empry = 1508.396 kN
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Dueaign of Ovar Head Service Resenvoir

{including 1/3rd of s1agging weighi)

44 898" Loy

Equivalent area of section 170699,693 mm*
Eguivalent dis 466,199 mm
Equivalent M 1. of section 2305796307,647 mm’
Seciion modulus 2 1024753589 541

Direcl strass 4,387 N
Bending Stress. 0014 Nimm®
Age [acior 1.000
Concrete Grade used M 30.000
Permisstble sress in comp B.000 Nimm®
Permissible siress in bending 10.000 Nmm?

Lumped weight when tank Iu)) = 3582 920 KN
Deliz when tank empry = G977 n
Delia when tank empty - 0.182 m
Fundamental period when tank empty = < 0.557 sec
2*PI) *SQRT{0.077/0.81)
Fandamental period when tank Full = 0856 zec
2*MO*SQRT(D.122/0.81)
Refer fig. 2 of IS 1893 with 5% damping
Avg, ace. coeff when tank empty = 2500
Avg, acc. coelf when tank full = 1965
Howz seismic coefT when (ank is
Empry = 0075
D.1*1.5%1%2 50025
Full = ans9
0.171.5%1 %1 964/2/2 5
Particulers Weight Lumped Shear Shvar Tever Moment
welghi coelT farce KN arm
For tank ([) fr
KN KN seismic water m KN-m
tank (e) 1458787 1458.787 0.075 109400 22.850 2499996
tank (0 3262871 3262.971 0.059 173.517 22850 3964.865
lstaging (e) 959,345 319.949 0.075 23.096 9.525 228.563
{staging (f) 959.846 319.949 0.059 18.861 9.525 179.651
Shear at base of column (empty) = 133 405 KN
Shear al base of column (full) - 192 378 KN
Moment at base of colunn () = 2728.560 KN-m
Moment &l base of colurmn (f) = 4144.518 KN-m
Forces Considered for Design )
Shear = 192.378 KN
Momen = 4144.5196 KN-m
Additional thrust in farthest columan = 469028 KN
4144 51 6*4/NC/DCC
Design Forces and Permissibel Stresses
Stifness of calumn 16377 570 KNfm
MI brace 2604166666 58T
Ee 27296127975 250
Stifness of brace 12653307 K/m
Rabio of stiffness of braces o calumn 0.773 » 0.100
Shear design faclor 1400
Shear per column at base 44898 KN
147192 378NC
Bending Momeni ar base 136 704 KiN-n
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Forces in Columm al Various Brace Levels

Dreign of Cvar Hsad Service Resarvok

Parlicular Top of brace (counted From top)
Base 4 3 2 1 0

Direct Load
Tank 3262 971 3262 971 3262 371 32652 97) 2262971
Coluinns 385401 290757 214112 128.467 42.822
Braces 178.125 142.500 142 500 142.500 142500
Statrease 318.148 247 448 1T6.749 106.04% 35,350 0,000
Tolal 4144, 645 3952 676 3706.332 1630.997 3482643 0.000
LOAD PER COL 630,774 658.779 63272 606.665 580607 Q.000
Adxtial Thrust 230058 184.046 138035 %2.023 46012 0.000
DIR AX14L THRLST 920832 §42.526 70757 695,688 626,619 0.000
‘Wind Load
Tank 69145 9145 69145 58,145 a9.113 0.000
Column 46.380 36073 25767 15.460 5.153 5153
Braces 22401 15800 11200 5.600 0.000 -3.600
Tesal 137.926 122019 106112 90.205 74299 -10.753
Selsmic Load
Tank 1735317 173.517 113517 173.517 173.517 G0
Columns 13.825 11.060 8.285 5.530 2.765 0.000
Braces 3.500 2.625 1.750 0875 0.000 -0.875
Tatal 19).842 137.202 183562 179.922 176.282 0875
Effective Shear for design SHdm 190.842 187.20R 183562 179.922 176.282 0875
Shear per column 44 510 43,680 42831 41.982 41132 0204
Bending Moment 68.790 67 486 66.174 64.862 63,550 ofis
& equi 170699 693 170700 170700 170700 170700 [}
Moment of Inertia 2205796308 2305796308 2305706308 2305796308 AkRININRR oD
Direct siress 4.047 31859 3707 3.644 3446 0.000
Bending siress 6.713 B.585 8457 6.329 5201 0.000
Per. comp suess inc wind F 10,6563 10.660 10.660 10,6560 10.660 10.660
IPu bend siress inc wind F 13.330 13.330 13330 13.330 13.330 13.230
E a CCHSr CC- T CBEY o
cec 0.68 0,856 0832 0817 0788 0000
DESIGN OF BRACES

Concrete Grade used = M 30.000

Width of brace = 0.250 M

Depth of brace = 0.500 M

WNo. of beaces = 4000
Particular Braeae (counted from tog 4.000 3 2 1 0
Design shear 190.842 187.202 183,562 179.922 0.000 000
Shear per columnp 44530 43680 42811 4] 682 0000 0.000
Moment Kn-m) 68 799 £7 486 66174 54.862 0000 G000
Design Moement in brace 134.361 131 774 129187 127893 0.000 0.000
Momen! of Resltance 160.757 141.181 141.181 145181 #DIVI!
Lever Arm jd 393.240 3290 393.240 393240 411.320 410320
Steel {mm’) top 1485, 556 1456.949 1478341 1414.038 0.000 0000
Stesl (l'lu'n’] bottom 14B5.556 1456.949 1428341 1414.038 0.000 0.000
Mini, Tenslon steel required 220.181 220.181 TR 220.181 220181 0.000
Provide at top & bottom
PART-I Dia 20,000 20000 FLlLig 20.000 0000 20000

Mos. 4 {00 4 000 4 (D 4 000 04000 0 KK
FART-TT Tlia TET0 TR [ GRAILE 16000 16, LG [Z000

Niis 2000 1.000 1000 1 000 0.000 0000
IOTA STEFT, 1658 780 T&57 699 [ERXE Ta57 699 [LLC) | N (/1]
Erace Length 2825 2825 2823 2825 2825 2825
Shear in brace (KN 105 041 103087 101.044 100032 0000 0.000
Shear stress 0924 0.906 0888 0.879 0.000 0.000
% steel 1327 1186 1.166 1.166 0400 0.000
Permissible shear siress 0400 D400 0400 0400 - RN/A BNVA
Yu 59581714 57567 470 55543727 54531 855 FN/A NS
Asv/Sy 0659 0 636 0614 0 603 KN/A 2N
Provide surivps dia 8.000 8000 8000 8000 8000 2.000
Spacing required 150 000 150 000 160,000 180000  WN/A INA,
Provided spacing ¢/ 150,000 150 000 160.000 160.000 #N/A RN/A
Spacing as per torsion reg 1600 166000 160.000 160.000 160.000 160.000
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DESIGN OF FOUNDATION
Superimposed |oad
SETFWEIGHT of Beam
Net selFweight rall (Assumed)
Total
Assumed selwaight is > Actual Seifwaight
Soil Bearing Capacity
Shear at Base for design
Moment at base for desbgn Jelsmic F provall
Colursn Circle Dia
Feequired area of
Rexquired diaof rafi
Provide Outer Dia of Ralt .
Inner dia of Rafl
Provided Area of Raf
Moment of Inenla of raf

Section modulus of foundation ares

1W071%

Check for wind loads

Momen of wind forces a the

base of foundation

Pressure on soil due 1o wingd force
ROUND{2388.136/7(.364,3)

Direct prassure dus to stiperimposed lnad
5154.139/61.962

Pressure due to direct load

(Tank empty and no live boad)

Pressure doe to bending s

Max. Pressure
"I 18

Min. Pressure when wind load considerd
14.02]

max allowable pressure
Ldi belew foundation

Over mming moment{Tank empty cond.)
Restoring moment al edge
Faclor of safery against vver wming
13297 B7T4144 818

Check For Sebsmuie loads
Muoment of Seismic forces on
the base of foundatjon
Pressure on soll due to selsmic |oad
4144.516/70.36%
Maximurn pressure under foundalion when
1ank |5 full and selsmic loads are constderd
B3.182+58.897

=1 25°5EC

Max Allowable 1.50xS.B.C.

DESIGN OF RING BEAM BELOW COLUMNS

MIX

Total lpad

Load per Running length w
Width of Beam
Depth of beam

No. of Columns

Diameter CAC

C/C Span of beam

=PI{“DCICNC

Clear span of the beam

Effective span of the beam

Span / deplh ratio

3.06*1000/700

Hence beam shall be designed as

Self weight

=WFB"PI()* NCC*NFR*25

Grand Toual of weights

4493.157+179 719

Lead per Running Length ~ w

4672 B76/P10/565

Ordinery Beam

LU T B B

n

v B 3 d 1.

voLono

4493 15T KN
178713 KN
481.263 KN

14139 KN

Hence O K,

5,500 Tim"
190842 KN
4144516 KN-m
5.850 m

54254 mt
A3l m
8950 m
1100 m

6L 962 m'
314.900 m'
70369 m’

2382136 KN m
13937 KNfm?*

93.182 KN/m®
47.958 KNP’
33937 Ki/m'

117 ) KNfn'
14923 KNm?

118.750
75415
4144.516 KN-m
13287 877 KN-m
3203
2500

4144515 KN-m
58,897 KN/m?

142073

142,500 KN/m?

M 30,000
4493.157 KN
353136 KNim
450.000 mm
200000 mm
§.000
5650 m
2958 m

2.508 m
2.958 m
3.300
2.500
179709 KN
4672.876 KN

253.136 KN/m

Dmmign of Over Head Sarvice Resenvolr

Ro
Ri
Hence O.K.

=95

Hence O

lempe Safe

Hence O.K

Actual=
10.511%
2447
0378

4475
0.550

Hemeo O
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For Curved beam

Angle sublerded by one part of beam on the centres of columns

i
Maomen Coefficients Cl

Ccz

c3
Point of Contrafexure is al 2
Radius R= 9972
Support Moment | *w*R*2~ 20
253.136*0.089~{DCC/2)*2*360MNC"FI [/ 180
Mid span Momeni C2*w*R7"2*26

Twisting Moment C31*w*R"2%28

Shear Force 2 Supprot w*R*8
253.136*DCCA*PIOMNC
Shear foree at P of contraflexure w*R* (2~} =

Additional Moment due 1o rorsion
=MAXIG 1234.)1234)* (1 +DRBC/WRBCY1 7

Effective support moment

Effecuve mid span moment

Shedr Force al support
ROUND{374.43--18.04*1.6/{0.45/0.9).3)
Shear Force al pt. of cotraflexure
Analysk of beam

Required eifective depth of beam
SQRT(138.282° 1000000 /500 /1 30628)

Provided gver all depth of beam as DFB=%0mm is 0K

Laver arm ¢ for the beam

Ares of sleel required at support
188.282" 1000D00/230/761. 1740 904
Mini, Tenslon steel required

Dia. of bars provided

Mumber of bars required

al boltomn of beam

Curiall 50% reinf. at a distance of 0 50
Area of steel maquired at mid span
Dla. of bars provided

Momber of bars required

at top of beam throughout the length
Placed within a zone of depth equal to

Transverse reinforcement

Shear Relnforcemeni

Fiffecuve depth

Shear stress at support

435 358/(WFB~ {DED* 1000-50-16/2))
% of steel provided

Permissible shear stress

180.000 mm to the tension face of the beam

Elicctive depils of bcam »
761 170 mm

-188.282 KN-m

374430 KN

215297 KN

Canign of Ovar Head Senvias Reservolt

36000 degrees
.06
a5

F L -8

12.750 degrees

4950 M

Az par swned
95.199 KN-m As per uned
19,040 KN-m At per smad

As per- aaad

36.08% KN-m

188282 KN.m

95.199 KN-m

435.358 KN

276.225 KN

365953 mm

842.000 CK

1075.472 mm?

Say
450mm
542,781 mm2
16.000 mm

4,000 Say

842 000 inm
1.149 say=

0,208
0.245 NAom®

794.49%4 mm

2
16.000 mm

£.000 Nos
6.000 Nos

from Lhe face of support on. eilher side

MIN Stasi= 794.494 mm*

1.000 Nos.

1,149 Nmm®

0.250 0500 4245

As permissiblr shear stress is Jess than the shear stress at suppont. shear reinforcement shall be reqd

Ve
Vs
435,358 1000-99353 8905273114

AusviSy
336004.109472689/(230*842)
Dia of ber

Spacing of 2 legged stirrups
provided spacing

Vs al point of conlraflexure
BsviSy

Providing dia of bar

For 2 legpe] stimups Sy =
Provided spacing

Side face rinforcement

99353891 N
335004 109

1735

10,004 mm
90.000 mun
90.000 mm efe

176871 19 N
0913
10.00]) mm
130 00 mm
180.004) mm cfc

405,000 mm®

0630 m FROM BOTHEDCE
7 000 NOS

1.248 m CENTRAL PORTION
7.000 NOS 178286
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Design ol Ouer Head Service Reservor

0.10* Dib*Wib* 10000

Provided dia. of bars = 10,000 mm

MNumber of bars required = 5.18 no.

Provide 1# mm dia. bars 3 nos. om each face of beam
DESIGN OF FOUNDATION SLAB Mixn M 30000
Superimposed toad Wf = 4672 8T6 KN
From centre of rafl, = 2823 m
Inner edpe of rafl, b = 0.550
Quter edge of @l a = 4475 m
Outer edge of beam = 3050 m
Inner edge of baem = 24600 m
Diracl stress = 75.415 KNim?
Concentrated load on beam W = 4672876 KN/m
Bending siress = 33937 KN/m?
Siress For design (vdl), w = 75.415 KNfm®

Tidls

== 1716 WA A 2wt BA2FA {LINGRTa) 3047 (1134 2P D102+ 85Ik 2)- B2 4 232 % b 2 M 2t 2-b 2 LN{a/b ) )
= G W T 2w B 2R LNl AT 14+ a2/ 2-a 2T 2 [ 2. 22 (b 24an2-b 2 LN} )
Case A : Design of flab as simply supported at edges and carrying udl

Case CHglance w (Rm2) & frm) bim} c{m} Circw Mt Radtal Mr
(HKNMI (KM}
0550 75415 4475 0550 2.825 539 208 0000
r<c¢ 960 5419 4475 0550 2823 357 188 176 431
1370 75418 4475 0550 2.825 309644 210291
1.780 75415 4.475 0.550 2.825 287.245 21327
2.190 5415 4.475 0.550 2.825 2 an 198,275
2.600 75415 4.475 0.550 2.825 258.729 176.430
3.050 75415 4,475 0.550 £.825 44,340 144723
r =c 3.335 75415 4475 0.330 2.825 234.831 120843
1.620 T5.415 4,475 0.550 2823 224 840 94 437
1908 75415 4475 0550 2 835 214.284 65483
4190 75415 44715 0350 2 323 203105 33969
LD 75415 A4S 0550 2835 19 264 0000

Case B : Design of slab as simply supporied at edges snd carrying udl
along the clrcumference of a conceniric drcle

Caze Diztance ¢ WIKNm) a (m) b (m) c (m Clreu. ML Radial Mr
TKNM) (ENM}
0.550 4672876 4.475 0.550 2,325 574,447 0.000
reg 0.960 4672876 4475 0.550 2.825 381.500 192 847
1.3710 4672 876 4473 0.550 2823 333315 2490.932
L7580 4672 876 4.475 0.550 2.925 314 846 250 801
2.1590 4672 876 4.4715 0.330 25235 305 338 268 108
2600 4672 376 4.475 0.550 2825 300 076 274.310
3.050 4672376 4.473 0,550 2.523 £94 487 222 957
r s 3338 4672 376 4475 0550 2.825 285,838 165119
3.620 4672 576 4475 0.550 2.82% 274 343 115639
3.905 4672 876 14748 0550 2.825 261.155 72516
4.190 4672 876 4475 0350 2.425 246 99% 34263
§ 475 4672 876 4.475 1 550 2 825 232341 0.000
o= WEAPLD “la* 27027 267 2)) * (16 2en 2 LN faderd + 1 Soer™220a"2)) ML=WIAIPI P (LN Sren )+ O S+an B oM 2-bh2) 1+ 2iret 21 (LN e+ S.eeh2i2/an)-
A= WEH/FIL = (3" 2/(2"2-0 231 -b" Erea” ) [ILNGaAcr) +0 5o 2724272)) BEWWIPIN [ NECrr -0 S+at 2@t 2-0 21 (1 - B2 21 (LM =isr + 0 S-or2iata 2+
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r>c

Design of circular rafl with hole

Dagign of Over Head Service Raservol

|Disuance | Circu My L Radial Mr & req, mm 0 prennded Sreel for b Steel for M
0350 39438 0000 164,244 I00.000 694.593 U007 oK
0.960 34102 16 456 135,833 325000 430,919 294.216 OK
1.370 23871 30841 153156 350000 390,500 501.235 QK
1.780 27401 48 474 192.635 75000 413.125 7308319 OK
2.190 33 388 70833 232.862 400000 466 502 990.328 oK
2 600 41 348 87 921 2737 400000 STRO%0 1:369.054 OK
3050 50 147 78244 244 741 400 000 70).112 1100.340 OFK
3335 51007 44 235 197 05 4003 0K 713144 622.093 OK
3620 49 503 21192 101 B6D ITEON0 746 352 321520 QK
3905 46 871 ¥ 032 189 423 350000 766 760 115829 oK
4.180 43 894 0314 |83 300 325000 784,790 5654 OK
4475 41 076 0000 177 328 200000 209 668 00411 GK
Steel Required
[Jistance | depn Mini Steel Steel for Provided dia Spacing  |Steel for Provided | Spacing
M dia e dia
4 ¢
0550 ] 360000 £9d4 593 12000 160000 0000 16.000 550000
0960 325004 390 000 130419 12000 260 000 204 216 16,000 510.000
1370 350.000 420 Go0 390 500 12000 260,000 EFS 16.000 400.000
1.780 375,000 450.000 413125 12 000 250,000 730839 16.000 2hj.o000
2190 400000 48§0.000 466.502 12.000 230.000 990.328 16.000 200.000
2400 400000 480.000 578.090 12.000 150,000 1369.054 16.000 120,000
1050 400,000 480,000 101112 12.000 160,600 1100.340 16.000 160000
3335 400000 480.000 o112 12 D00 160,000 1100.340 16.000 180.000
3820 375000 450,000 144 12.000 150.000 622.005 16.000 320.0040
3905 350 Q00 420.000 T46.332 12 000 150000 31520 lg.00n 470.000
1150 324 000 3u0 000 166 160 |2 0O 140000 115829 16,000 510004
1475 J25 00 | 340 000 166760 | FaLL j 40 GO0 135829 16000 510 0040
Pravide reinforcement on outside the ring beam part
A4 Top
Circumferential relnf, as tor @ 0.000 mm ¢fc
Radla! reinf. as lor @ 0.000 mm ¢fe
At Bouom
Clrcumlerential relnf. 12000 mm dia @ 150 000 mm ofc 10000 NOS

Radial reinforcement 16 000 mm dia @

Provide reinforéement at Inside the ring beam pari
Al Bottom
Cireumnferential reinf. 12000 mm @
Radial reinforcement as 16.000 mm dia @
The reinforcement will be provided as per the calculations above in the drawings.

Check for Punching Shear
Outer side
Distance of critical section from beam edge
=(Ds*1000-50-16/2)42
Shear force/m run of seclion
Effec depth of found. at critical section

Shear strass at eritical section =
Permissible punching shear =

[nmer side

Distance of critical section from beam adge =
Shear [oree/m run of seclion :
Eficctive depih of foundation at critical section

Sheasr siress al crilical section =
Permissible punching shear =

Check far Nominal shear
Effective depth of fouundation at column face =

Radius of faundation al critical section =
Perimeier al critical section
Faciored load from soil reacion ouis|de €riiLical sect =

Shear force per meler perimeter at Critical secticn =
Ower all depth oof raft at critical section =

Shear slress at crtitical section =

140 000 mm c’c

220,000 mm ¢fe
120000 mm cfc

171.000 mm

109.438 KN

300.960 mm
0.36¢ N/mm?
0.800 Ninm®

J71.00 mm
214 528 KN
33472

0 685 MAnm?

0800  Némm®

342,000 mm
1M m
L33 m

2018 582 KN

94.713 KN/m
400.000 mm

0240 N/mm?

keasured 2t 2.6m from ceni

10000 NOS
Mdeasured at 2.6m from cent:

2,429
3221
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Dria of bars
Spacing of radial bars available at critical section

Awvailable area of reinf. al critical section

% of steel at critical section

Permissible shear stress as per % of stael
Provided depth of raft is DK

DESIGN OF STATRCASE
’ Mix
Widch of sieps
Tread
Rise
{RA2+T*2)40.5
Columa circle dla
Colurnn [Xa
Dia. of Center line of stairs
={DCCDC2)
No. of Columns
CIC disience between columns
Horizonial length of Might
Clear Disience Between Columns
2. 825% 10600455 1000
Na. of Tread Ln one Flight
ROUNDUP(23T4/260,0)
No. of Rise
10+1
Vertlcal distence covered per flight
11*160/1000
Length of slab
SORT(3.18%241 8642)
Let [he thickness of wasee slaky
.Load of one step
=({T*Rs¢/2} *Wsr*251000000
Load of steps/hocz.melr
ROUND(463*1000/260.3)
Load of slabhorz mir
=(Tst* (Rst"2T2)*0 5*Wsi*25/1 000000) * 1000/T
Live T.oad
=3"Wsi
TQTAL

Bending moment
ROUND{8.067*2 956~2/12.3)
Effecuve depth required
SQRT{5.874* 1000000f(Wst*£.11))
Provided depth

Effeclive depth available
135.20-8f2

Steel required

5.074* 1000000/ 9*111 *230)
Minlmum area of steel required
Provided area of steel

Main bars dia

Dist. Barg dia.
Requlred spacing
Pravided spacing

Design of Landing
Superimposed Load
Overhang
Bending momeni{add 10%setfweight+L)
Minimum eff. depth required
Provide depth
Effeclive depth available
Sieel required
Main bars dia

Wilm
T
Rsta

= 15.000 mm
= 156.554 mm

1284.299 mm?

- 0321 %
= 0.252 Nfmm?

M 30,000

900 000 mm
260000 tron
160.000 mim
305287 mm

5.650 m
450.000 mm

5.873% mm

§.000
2825 m
2050 000 man
2315000 mm
10.000 ACTUAL TREAD width
11,000
1.760 m
2956 m

135.000 mm
468.000 N

1800000 4
3566.57] N

2700000 N/m

1.067 KNim

5.874 KN-m
76.680 mm

135.000 mm
111 000 mm

255.647 mm?

165.904 mm?

8000 mm

B.000 Say

.00
300000 mm cfc
270.000 mm cfc

23846 KN
900.000 mm
12.103 KN-m
110,068 ram
150.000 mm
120,000 mm
485,076 mm®
10.000 mm

Design ol Ovan Head Service Resarvoir

237.500 mm

6.000 Nos
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Cresign of Chetr Mewd Service Fegernvoir

no = T K0 nos. say 7000
Heipii o be covered by steps 10700 m 17150
No. of complete fight 6.000
Load Caloulations of Stairs
Walght of each flight - 10076 XN
Weight of sieps per fight = 5085 KN
Welghi of each landing = 3038 KN
Toaal Load 20655 KN
Add 5% lor miling and other loads = 21588 KN
Total live load on stairs = 9949 KN
Total Yoad of stalrs includg. live lnod = 284 732 KN
Load shared by each column = 31.637 KN (for critical boad condlion)
Level of first Bght = 4300 m
Height galned in one fight - 1760 m
Total no. of Bighis providied - 6000 MNos
1evel of last ight - 15060 m Leu= 3.590
Heighs tefi below the Jower edge
of cone wall = 263 m
Lewvel of balcony = 13100 m aciud 19.100
Heigha of ladder partion = 4,040 m
TOTAL LOAD OF STAIRS = 27642
Design of RCC Ladder @

Grate of concrese = M 30.000
Clear widih of tadder = H.600 m
Center 1o cenier witlih of ladder - 075 m - §.300
Secilon of ladder beam b= 0125 m 5650

D= 0.250 m 0.450
Section of steps b= 0250 m d 1.050

0.080 m
(U distance of sheps In vertical dlraction = 0:200 m
Vertical height of ladder ' ‘4040 m
Horizontal distance covered by ladder = 2150 m
Length of tadder = 4576 m
Sell weight of ladder beam x 7151 KN
Mumber of steps In the ladder « 21,000 Nos
Load of sleps = TEI3 KN
Live Load = 4394 KN
Tolal toad on beam = 1415t KW
Total toad on beam per m = 4 142 KN/m
Design of bears
Eendlag moment = 6443 KN -m
Assuing dia of bar to be used - 16.000 mm
Effcetive depih of beam requiired a 215.598 mm
Total depth of beam raquired - 241 598 mm
Assumed depth of beam is comrec

Ausea of steel required = 130 724 mm?
Numcer of bars required = L.000 Nos
Provided number of bars = 2000 Mos.
Provide nominal stirrups of 8 mm dia & 250 o/
Design of Steps
Design koad on stcp - 2304 KN/m
Effective span of siep = 0680 m
Berding moment = 0.138 KN m
Effective depd of step required = 22332 mr
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Diia of bars uzed

Effective depih of step avallable
Acrca of siee| required

Number of bars required

Provided number of hars

Assnmed depth of step is correct

£.000 mm
41.000 mm
16234 mm!

1.000 Nos

2000 MNos

Deign of Oyier Head Saivice Reservol
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SEISMIC CALCULATION

I

volums of water 192.87 cum 845
Dia of Cyl wall DT= Bim TWAe=
Equivalent height of HTWe= 356 m Equ Thickness of CYL wall 0235
o= 046506024
CSCWord
W
Location of sitw : TRAMBAY
1] Total weight of top dome = 227 84 KN
g} Total weight of ing beam = 33.575771 KN -
) Total weight of vertical wall = 306 60257 KN
f) Total welghl of balcdny bean = 108.23768 KN
4] Total weight of conical wall = 165.30706 KN
3] Tokal weighl of top dome = 117 49557 KN
3] Toal weighl of ring beam . = 199.65748 KN

TOTAL 1183.4461 K
TOTAL WITE 583.75866 KN
Seit weight of tank,(v¥1)= {a) + (b) * (c} + (@) + (&}

1183 44814

Waler load (W2)= 1075.87
{h Selfweight of sisging beams= 342.576898 KN
() Self weight of columns= 26484375 KN

STAIR + PIPING 353.497649

Total walght of staging (W)= (f) - 960.620287

CASE | : TANK EMPTY CONDITIONTolal Mass,(M)= Ms
Whare,
Ms= Structural Mass
=W+ {(1/3) 0 W3

1503.7%3
Equivalent spring of tha syst = 19653084 KN/m
16377570286 NCHNB+1)/1000

The damping In the concrete structure is assumed to be 5%
Earthquake force in X direction :
Delta when tank empty = 0077 m
Fundamental pericd whan ta= 0.55668600 sec
2°PI{)*SQRT(0.077/9.81)
tmponiance faclor,(}= 1.50
Rafer fig. 2o0fIS 1893 with &  Saxjg=
Avyg. acc. coeff when tank er = 25
alpha-hX= Zi2 x IfR x (SaX/q)
Horz. ssiarnic coaff when tank is
Empty » Q.0625
0.1"1.5%1%2.5/2/3
Lateral force = alpha-hX x ¥V
$3 98455669

Earthquake force in ¥ direction :
Same as in x direction

CASE LI : TANK FULL CONDITEONTotal mass {M]= Mi + Ms
where
Mi= Impulsive Mass

Where Mi is Calculated from
- Mi/m =ltanh 0.866 0/d)/(0.866 D/h)

[Section 4.2.2.2)
m= Mass of Water m 18675.87 KN
Ms = Structural Mass Mi 1007 .3917 KN
= W1 +{{1/3) x W3)

4503,753 KN

Mc= Canvective Mass

Where Mc is Calculated from



Mc/m =0.23{tanh(3.68h/D)}/(h/D) 869.11715 KN
|Section 4.2.2.2)

a) Impulsive mode
Time period Impulsive = natural period of the structura ,

in seconds Q7170757
SaX/g Impulsive=
Avy. acc, coeff when tank fu = 235
b) Convective Mode h/D= 046506024 Cee 3558
Fundamental perfod when tank full = 3.2699729 sac
Cc'SQRT(8.3/2 81}
SaX/g convective=
Avg. acc. coeff when tank fu = 051

h= Dapth of water

D= Inner diameter of tank

Importance factor,{l)» 1,50

alpha-hX Impulsive= Z/2 x 1/R x {SaX/g)i 0.059
SaX/g Convective=

alpha-hx Canvectives= Z/2 x /R x (SaX/g)c 0013
Lateral force Impulsive ¥i= alpha-hX {I) x (Mi+h 14765 KN

Lateral force Convectiva Ve alpha-hX (2] x Mc 11.12 KN

Total Lateral force V= &#RT30;{Vi*+Vied) 148,97 KN

Earthquake foree in ¥ direction :

Same a9 in x direction 148.07 KN
Value of oh
Average acceleration coeff. (Sa/g)l 0.717
Average acceleration coeff. {Safghe 3270
ahi=Z/2*VR*(Sa/gh 0.059
che=Z2*L/R*(Sa/g)c 0.013
Total pressure on wall is given by

P=Static{water)Pressure (Pw)+Hydrodynamic Pressure(Ph)
{If Ph>1/3 *Pw. then P=Pw-+1/3*Ph. Otherwise PaPw.)
Statlc Pressurs on wall is given by

Pw=w"y

Maximum pressure on wall is given by
Pasqri((Plw+Puw) "2+ Pow” 24 Pvn2)

Impulsive hydrodynamic pressure on wall
Piw=QuwX (Ah}iXwxgxhxcos ¢

Qiw=(1-(y/M)*Z}tanh {0.866D/h)0.836

Convective hydrodynamic Pressure on wall
Convective hydrodynamic Pressure on wall is given by
Pow=QewX (Ah)cXwxgxhx(1- 1/3c0s *p)eos o
Qew=0.5625 cosh{3.674 y/D)/ecosh(3 67400}
Pressure on wall due to Inertia

Pressure due to wall inertla is given by
Pww=cchi*t*p*g

Pressare on wall due to Vertical Excitation

Pressure due to Vertical excitation is given by
Pv=civ“w*g*h(l-y/h)

av=(2/3)*Z/2* 1/R*{Safg)




where

o hi=horizontal seismic coseficient for impulsive mode

o he=horizontal seismic coeeficient For convective mode

w= unit weight of water=1000 kg/m’

h= height of wall=3.86 m
g =0=circumferential angle

y=height from top
Z=Zone factora{ ]

[=importance factor=1 50
R=seismic Reduction Factor=3 00
Safg=Average acceleration coeff.

Internal diameter of tank = 8.300 m
Water depth for design purpose = 3.860 m
HTWe+0.3 {Including Free Board)
Net Height of wall = 3.860 m
Distlh-y) Hydro Hydro |Pressure | Pressure | EQUIV| maximum Piovide
from ¥ih water dynamic | dynamic fvetowall duate [Thicknes{Hydrodynamic| Thickness | H*2/Di
top pressure(cal] | pressure | pressure | Inertia vertical pressure
impulslve | convective excitallon | {mm) (mm)
(%)) {KN/m2) PiwnKN/m2 |Pow=KN/mPww=KN/m| Pv=KN/m2 P
0.000 1.600 0.000 0000 1.538 0.221 {0.000 235 1.554 150.000 11.968
0.336 | 0900 3,850 0.364 1313 0221 0151 235 1.445 150.000 11.968
0.772 0800 7.720 0690 t.127 0221 0303 235 1480 150 000 11.968
1.158 0.700 11.580 1977 0.9731 0221 0.454 233 1 808 150000 11968
1.544 0.600 15.440 1.226 0848 0221 0.605 235 1.783 150.000 11 968
1.930 | 0.500 18.200 1.437 0.748 0,221 0.757 235 1.970 150.000 11.968
2.316 0.400 23,180 1610 0.670 0221 0.808 235 2.150 130.000 11.968
2702 | 0.300 27.020 1.744 0.612 0.221 L.639 235 2314 150.000 11.968
3.088 0.200 30.880 1.240 0.571 0221 1210 235 2457 150.000 11.968
3.474 0100 34 740 1.887 0.547 0221 1362 235 2576 150.000 11.968
3.860 0.000 35,600 1.916 0538 0221 1513 235 2573 150000 |1 988
Averape 2001 KM/ sqm
sloshing wave height(dmax}
=(Ah)c*R*D/2
0.159
Helght of sloshing wave 15 less than free board of = 0.300




Dist | Distance Hoop Hoop Hoop | Temsion Total Steel Min. Provide
from from static static static due to fension Required Thickness | Thickness|
top bottom | force (IS TAR)| forcefcal} |force{max)| dynamic required
(M) (M) (KN) (KN) (KN) forees{KN (KN) {mm) (mim) (mm)
0.000 3.860 0.720 0000 0720 § 560 7.281 55 996 4.954 150.000
0.386 | 3474 14.336 16.310 16.310 | 5110 22.420 172.482 15.349 150,000
0.772 3088 29.872 32.620 32,620 & 250 38.870 299.000 26.611 150.000
1168 | 2702 46.148 48.930 48.830 5.800 35.730 4258.692 38.1%4 130.000
1544 | 2316 6§3.419 65.230 65.230 7.530 72.760 550662 49.813 150.000
1.930 1.930 80.218 81.540 81.540 6.320 89.860 691.24 61.520 150.000
2.316 1.544 92.685 97.850 §7.850 9.080 106.930 822,528 73.206 150.000
2.702 1.158 47.597 114 160 114.160 9780 123.940 953 285 84.851 150.000
3088 | 0772 72.725 130 470 130470 | 10380 140.550 1083 462 95.428 150.005)
3.474 0.386 31.020 146 780 145 780 | 10890 157.670 1212 846 107 943 150,000
3860 | 0.000 0000 163 090 163 090 | 11290 174.38D 1341385 119.383 150.000
Average Hydradynarmic pres = 2.001 KN/sqm
Base Shear at colume lop = 54.108038 KN
2.001°PI0/48. 30 27(3 5B+0 3){2
Base Shear at per ¢olumn i 10,685 KN
h/D= 0.4650602
hi= Q375
Base Moment at per colum = 15466084 KN-m



CONTINUVITY ANALTSIE

[a) TGP DOME NAHR]
pd= 2pfRisind En = 3101088.6667 /E 221333 3
sd= pRA* 2 3in{d Ve = 23H143.8277 /B 160
M= ERITH4n | "3) K141 1) = 0 pOT4ZTOS E 20
[ AR 25 = B T894387432
K1= 1-Ctfhyarin = 0828435142
H= ENiiu R1K sin*2(s)) = 0007124381 E
MUNEEH/20 142K 13 = o.00189%748
Hfun=Msun
E= 27385427975
(ByRIng BEAM
H= Ebdift*2 = Q902735885 E
M= Ebat*3/12R*2 = 0.0000081 E
&) & walL
- (12D 2T 25 = 165018451 €
= ETh 32 = 000028128
b= Znv = 0000929818 E
H= M@ oS = DOMI5ITIZY
M=fun tan2f = 0001537323 €
H=jun 2o~ F = 0005082558
o 185240.433
Aot 8183468 583
Clotkwise Inward
mam def nat dgal momants M Thrust H
1.DCME 1.0t moy -234144 /E imH 34143628 Bl ) 001885748 xEy1+ -394 707 0.007124 xEy1+ 1858 124
£.ctw g 318180.7 /E red, 315168 87 Bzt 0000742708 xExt+ 233 304 0007168 xEz 1+ 5342483
2.0EaM [l 0002738 xEy1
zt A11962E.06 xEx1
AWALL ¥yl 0001837323 xEy1 0005083 xEy1+
1M86241 JE rad -1186240.8 fE¢z1 0 ODDI20D16 «Ex1e -1084 51 (001537 xE21+ 1792889
4 REACTION DUE
TO THRUST FROM
DOME 16811 75
TOTAL ~0.0001 48423 xEy1+ 0.014843 XEy1+
Q0018314741 xExts -0.00015 XEz1+
~T15.517058 -18400.2
___________________________________________ LR

AREA CLOoCKwWI

oF SE DISPLACE{ THRUAT HOOP
MEMB MEMB _ ROT[NET) NET) BORNE MOMENT TENSION
TOP DOME 015 THOT58 134274749 5218.028016 -1660.547489 -20358.7
BEAM 005 11179247 1108603.86 A0AQINTT 10 16504780 -j2088.1

WALL 0.15 -48318.171 1117924.68 5560.709094 1858,352446 -393568.7




Ay BOTTQ RING BEAM
M=(bd*2ER2Re 2 0 0MaTes5s2
Commespond H2 H=bd*2ERR0*2 0028152281
Thrush slifness H=DIEFo 2 0.05530655 1
Corrasp moment b 2ER2RGM2 0029193261
By= BOTTOM DOME Rabd= 440 HINXD)= 0 550904
= 2pR2sind  EAZ40-wRIMDGin FEL = 430580 /E
Hd= pR1*2*sin{pyEN = 1415704 &72/E
= EATIAA0 1 A3MK 1+ 1K) = (001832448 E
= 3R212P0.26 = BATZO342N
KZ= 1-Cold)l 2 a = 0.805418514
H= E120{cs R2K 18I 2(9)) = 0029704 E
MAun=E11/2:5 142K 5invb = D.004953336
Hiumahdiun
wCONICAL DOME
W 1005002009
HOOP TENSION AT BOT= 186632 HT AT BOT OF CONE WALL 1216
MERID THRLIST AT BOTE 142548 MERID THR IN GON 208
ANGLE D2z
oT LE5 )
oB 430
E-(8 4 768328
= fE
4#d=AT TOP = 2933454 /E
1 d=AT TOP TAN{FIZTZ+TIMEY 2274152 78
M= ER#t1#dex | AAP{K1+1K1) = E
o EANER S = 10.38484507
Al= (1ZKTAN(FYY-2)e2y 25 = 4434541152
K1 13052
Kz a3.62
K3 3 02
K4 13.888
M= EHKALAKAKS- KIKNTAN'($)) = 0001831135 E
H= EHK2LAK IKA- KZKASIN(FFTAN ) = G4.0034587
Hiun= ENMKALKAKA-K2KILZIN2F) = $013451442
MIUN= = 00034587
= o Clockwisa Toward
mem def nat def moments M Thrust H
1 DOMEZ olt mew 1415485 /E ml. -1415164.9 /E+y3 0.004863336 xEy3+ -7066.39  0.02371 xEy3+
chw rat -430580 /E rod, 430880 /E+22 0001833445 xEzd+ B10. 9363 0004993 xE2I+
2.BEAMBZ ¥3 -0.028993281 xEy3 0056307 »Eya
T3 001879552 xExd 002899 =527
3CONDOME 2930454 1E mi 2929454 (E+y3 0.00324587 ¥Ey3 10168 68  0.013481 NEy3+
2271153 JE rad. ZITS2.TA /ER2Y 001831135 xEz3 4158780 QOQIA5H XEZI+
4 MET THRUST
FROM CONJCAL
DOME & doms NET RACHAL THRUST =THe-THd f268 0
TOTAL 0019741244 xEyas 0093548 xEyas
0022590109 xE23+ -0 01974 xEz3+
70017055 -286 292
ya= -89080 2471
3= 3528413 E
AREA  CLOCKWI| =
oF SE DISPLACE{ THRUST HOOP
MEMB MEMB ROT(NET) NET] BORNE MOMENT TE.‘JSJD_QJ
CONE 0.2 18345234 2B50373.75 4458870345 13217 54500 5655880
BEsM BOT 045 43652841 -G90B0247 7287.066759 5695 21264 1419977
DOME 02 40694132 15042451 -35696.5808 7522633421 6306 566

-3255 14
2198931

b iR
eI

1627701



4.475 PLACE: TRAMBAY

055 2925 32375 385 4.0625 4475
2825 355 1308333 Z 066667 2.825
04 g_w= 9.81
03

Levels
RBC 21.54
Brace 4th 17.95
Brace 3th 14.36
Erace 2th 718
Brace 1th 159
Brace Oth
FDN BEAM 0
Loads Ta be considered in staad
S.NO Dead loads |
1) Self Weight excluding RBC of elemenents = 98272 kN 199.6875

DL Per meter length on tank = 55.4 kiN/m

Self Weight including RBG of elemenents. 1182.41

66.6 kNfm LOAD 1 LD

S.NO Live loads |
1) Live Load on tank = 270 kN

Li Per meter length on tank = 15.228 kN/m
S.NO Water loads |
2) Yieight of Water on tank = 1875.87 kN

water weight Per meter length on tank = 105.669 kN/m

1.5.4 Wind Load

Basic wind speed {As per Figure -1 of IS : 875 {Part 3) - 1987) Vb = 47 m/sec
Dasign Wind Speed is given by Vz = K1xK2xK3xVb

Factor K1 = 107

{Far important building and structure, as per Table -1 of IS: 875 (Part3)- 1987)
Fagtor K2 {As per Table -2 of IS B75 (Part3) - 1.1

Factor K3 = 1

({Topography factor, as per Clause 533 1 of 1S ; B75 {Part 3} - 1978)

Designwind speed = Vo x K1 x K2x K3 =  47*1.07*1.1*1 = 55 319 mfsec
Design wind pressure = 0 SVZ’ = D6%55313 = 1836 115 N/Sq Mt

Net wind pressure on gircutar shapes = CF®pz =07 * 1836.115 = 1285 261 N/Sq Mt
Wind load on column = 1285 281 * 450 = =0,57 84krim.

Wind load on Brace bearn =18356.1 15* 500 =0.9181kn/m.

1.5.5 Earth quake Load (EQ)

TRAMBAY is in Zone Il as per the |5 1893 part] 2002

Z=0.1, I=1.50, R=3.00 from table 7 of |5 1893-part1 2002

5.8 = 1 for Hard soils, ST = 1 For RCC Structures

S, /gand ZIRS, fg calculated in analysis in which the above data is considered Seismic analysis is

Weight of container

982 72 KN
Weight of sna brace 8.828125 KN
Weight of Column 1427412 KN

JOINT WEIGHT CALCULATIONS

Joint weight at level of RBC 163 7371 KN JOINT WEK
WIND Force excl RBC

Moment on RBC 3926233 KN-m

Wind shear on RBC 1021751 KN

Ehear Force dus to container water 10.685 KN
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