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SUMP: 90 KL

FORMULA

PROJECT: PROVIDING DRINKING WATER TO GLBR AT CLIENT
HABITATIONS IN KOMARAMBHEEM ASIFABAD AL W ATER T
SEGMENT IN ADILABAD DISTRICT (30 MLD
( Maidharsm Gutta AND SANITATION
WTP) DEPARTMENT, TELANGANA
DATE REV
STRUCTURE DESIGN CALCULATION FOR GLBR
23/03/2016 0

DESIGN CALCULATION

DATA

General Data
Required Capacity of Sump
Location

Hydraulic Features

Sumpcap  90.000 m3

unit weight of concrete
unit weight of water
unit weight of plaster

Ground Level GL 0.00 m

Dead Storage Ds 0.15 m

Free Board FB 0.30 m

Basic Shape : Circular with flat slab
Material Data

uwc 25.000 kN/m3
uww  10.000 kNfm3
uwp  21.000 kN/m3

As per tender Specification

load Data

live load at roof slab

IIf 1.500 kN/m2

Finish load Fl 1.000 kN/m2
Geometry Data

Diameter Dia 6.00 m

Depth of tank above GL 3.20

Depth of tank below GL 0.50

Water depth : With Dead storage Wd 3.40 m

Top Slab thickness Tsthk 0.200 m




Bottom slab thickness
plaster thickness

Bsthk 0.200

pt 0.012

Permissible stress ( As per IS 456 & IS 3370)

Concrete

Concrete grade -FCK fck 30 MNfmm2

per. siress in con. for direct comp fcke 8.0 MN/mm2

per. sfress in con in com.due to bending fekbo 10.0 MN/mm2

per. stress in con. for direct tension fekt 1.5 MN/mm2

per. stress in con. In ten due to bending fcktb 20 MNfmm2
modulus of elasticity for container em 2.7T4E+04 MN/mm2 =5000%(fck)*0.5*100
Reinforcement fy 200 MNfmm2

per. Ten. sir.- steel tension due to bending fyc 130 N/mm2

per. Ten, str.- steel tension due to direct ten fyuc 130 Nimm?2
Modular ratio md 9.33

Dimension for minimum steel Dmin 15.0 m

Mass & Wt relation factor g 9.810

[A] CAPACITY OF CONTAINER

Volume Calculation

Water Depth with Dead Storage Wdd 3.400

Inside Diameter 6.000

Clear Inside Diamater without plaster Diac 5.976

total volume vt 95.37 m3

dead storage vdd 4.21 m3

net volume vn 91.16 m3 > 90.000 OK
[B] TOP SLAB DESIGN

Concrete grade Fck 30 N/mm2

Steel Fy 500 Nfmm2

Clear cover Cv 45 mm

Slab Diameter Lx 6.000 m

Slab type St 1 Simply supported

M-2



Hoop Force ; Wall free at Top and hinge at bottom condition
F=coexHxD/2
F= Hoaop force

Width B 1000 mm

Depth D 200 mm -~

Maximum Bar dia Db 10 mm

Density of concrete wd 25 kN/m3

Loading

Live load LI 1.5 kN/m2

Finishing load Fl 1 kN/m2 ‘
CALCULATION

Calculation of loading

Self wt ( Dead load) Di 5 kN/m2

Total Load T 7.5 kN/im2

Effective depth De 150 mm

Bending Moment Bm 8.438 KN-m

Modular ratio 9.33

K k 042

j=1-k3 j 0.9 H

Ast 5027 7 mm2 i o CryudeS) el
Provide : 10 dia - 150 clc o
[C] CYLINDRICAL WALL

inner diameter cyid 6.000 ~ m

top thickness cytt 0.175 m

bottom thickness cybt 0.175 m

Water depth cyh 3.400 m

coefficient of constant height cyc 0.000

free board 0.300 m

height of wall fir design cyhh 3.700 m

increment in thickness cyith 0.000 m




H = Height of water above that section
D = Diameter of wall at that section

Ration HDT

13.038
Enter Value for Auto serach 12.000
h
hoop force
sr.no| depth from| thickness at coeiffient] hoop force area of| actual tensile Minimum
OOm_._..ximq_H ‘m—mm_ stressinl » oo of steel
* height * required = oo_enﬂmﬁ.u S
unit wi of] force / 1300| forced(thik*wid
lop in meter section _Ec__..m_’ in cm2 th+m*ast) each face
m mm kN mm2
1 0.370 0.175 0.001 0.1 1 0.001 210
Minimun % steel as per IS 3370-2009 2 0.740 0.175 0.098 10.8 83 0.060 210
3 1.110 0.175 0.197 21.9 168 0.120 210
Maximum Dimension 4 1.480 0.175 0.300 33.3 257 0.184 210
6.000 5 1.850 0.175 0.412 45.8 352 0.252 210
Permissible dimension for 0.24 % steel B 2.220 0.175 0.536 59.5 457 0.328 210
15.000 7 2.590 0.175 0.661 734 565 0.404 210
Minimum Steel 3] 2.960 0.175 0.756 83.9 645 0.462 210
0.240 9 3.330 0.175 0.737 81.8 629 0.450 210
10 3.700 0.175 0.496 55.0 423 0.303 210
sr. no| area of steel dia of bar| bar spacing area of|
requd steel prod|
1 210.000 10 200 785
2 210.000 10 200 785
3 210.000 10 200 785
4 256.532 10 200 785
5 352.065 10 200 785
(3] 457.499 10 200 785
i 5B64.738 10 200 785
8 645.260 10 200 785
9 628.951 10 200 785
10 423.239 10 200 785

M-4



weight of wall
straight part

cyspw 288.6 kN =PI()*(cyid+cytt) cyh*cyttuwe
tapered part cytpw 0.0 kN =PI{J"(cyid+eytt+{cybt-cytth3) eyh®{ 1-cye) (cybl-cytth2 uwe
plaster cyppw 17.5 kN =(cyid-pt)*PI()*pt*(trdd+cyh+mrdd/2-cyxa) uwp
total weight tlcy 306.1 kN =CySpWHCYipwW+Cyppw
Maximum moment in wall
sr.no| depth from| thickness at coeiffient] moment in effective| Aera of steel| Minimum
wall =
:mMMMme Area of steel
umit wi of]
lop in meter| seclion liquid depth required| in mm2
m m KMN-m m
1 0.370 0.175( 0.00000 0.000 0.120 0 210
Minimun % steel as per 1S 3370-2009 2 0.740 0.175] -0.00005] -0.024 0.120 -2 210
3 1.110 0.175| 0.00005 0.024 0.120 2 210
Maximum Dimension 4 1.480 0.175| 0.00010 0.049 0.120 3 210
H#REF! 5 1.850 0.175| 0.00020 0.098 0.120 7 210
Permissible dimension for 0.24 % steel 6 2.220 0.175| 0.00104 0.527 0.120 38 210
15.000 7 2580 0.175| 0.00209 1.060 0.120 75 210
Minimum Steel 8 2.960 0.175] 0.00244 1.238 0.120 88 210
#REF! 9 3.330 0.175) -0.00029| -0.148 0.120 =11 210
10 3.700 0.175| -0.00967| -4.900 0.120 -349 210
sr.no| area of steel dia of bar| bar spacing area of| distance
requd steel prod
1 210.000 10 200 393 0.370
2 210.000 10 200 393 0.740
3 210.000 10 200 393 1.110
4 210.000 10 200 393 1.480
5 210.000{ 17 __10 200 393|  1.850
6 210.000 10 200 393 2.220
7 210.000 10 200 393 2,580
8 210.000 10 200 393 2.960
9 210.000 10 200 393 3.330
10 210.000 10 200 393 3.700
Vertical steel
as compression only,l provide min rff 0.240 Y
area of steel required total on both face 4.200 cm2
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