Example 1 (Design of Rectangular Tank)

> Note when design of Wall for Loading Condition 3 (cover
in place) (Top hinged and bottom fixed)

> Case 4 page 2-23 for the shear coefficient 1s smaller than
previous case.

~

Shear=C X g X a v vV vY_
4 -1 Hinged ;
CASE 4 Deflection = 49 - 1. 7
| 10000 i 2
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| Shear Coefficients, C, _ o _ :
LocaTION 22 40 3.0 25 | 20 175. | 15 1.25 1.0 075 | 05
|Bottom edge — midpoint 0.40 0.40 040| - 040 0.39 038 0.96 0.32 0.28 0.20
Side edge — maximum 0.26 0.26 0.26 027 0.26 0.26 025] 024| o022] 017
Side edge — midpoint 0.26 0.26 026] 026 0.26 026] 025 0.23 0.19 013
Top edge — midpoint 0.10 0.11 0.1 0.11 ot ot 0.09 0.07 0.05 0.03




i Example 1 (Design of Rectangular Tank)

> Design of Wall for Loading Condition 1 (Leakage Test)
> Design for Vertical Reinforcement (MXx)

> Moments are in KN.m if coefficients are multiplied by
ga2/1000= 30*9/1000=0.27

> Moment coefficients taken from Table 5-1 for b/a=3 and c/a= 2

> For Sanitary Structures

Required Strength = §, - factored load=S,-U

S, = of, 510 where © 7= factored load
v/ unfactored load
_ 0.9x420 16

=165 from diagram S
/s s 4 1.4x165

M, _=1.6x1.4x027xM Coef .=0.605xM Coef .



Example 1 (Design of Rectangular Tank)

Normal exposure - One way
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Example 1 (Design of Rectangular Tank)

fsmax (kg//cm2)

Normal exposure - Two way
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Example 1 (Design of Rectangular Tank)

» After finding the reinforcement check the table below
where Mu design=1) x Sd x Mu where Mu = 1.4 Mfrom tables
Or use 1 = 1.044 at design stage for concrete f’c< 35 Mpa

» The reguired reinforcing of the interior face of the wallis

060 . ‘
EEEEEEEEEEEEE
m— f'c = 200 kg/cm2 (20 Mpa) | ]
—8— f'c = 280 kg/cm2 (28 Mpa)]| |
1.040 —e=— f'ic = 350 kg/cm2 (35 Mpa) [H
1 I | =—r=fc = 480 kg/cm2 (48 Mpa)| |
| |
5 1020 | |
1.000 \S—-l—-o-o h N
0.980 |

0 0.005 0.01 0.015 0.02 0.025 0.03 0.035



Example 1 (Design of Rectangular Tank)

Free Top I 1 »’—b—_a:l_
Fixed Base !
Moment = Coef. X ga?/1000 é i
b— g
M. Coefficiant M, Coefficient M,, Coefficient
corser] 0,1b | 0.2b | 0.3b | 0.4b | 0.50 [ceawer[ 0.1b [ 0,25 | 0.30 | 0.4b | 0.56 | commen] 0,16 | 0.25 | 0.35 1 0.45 | 056
0.0b | 0.8p | 0.7b | 0.60 0,90 [0.80 [ 0.70 | 0.60 0.9b | 0.8b [0.76 ] 0.6b
TOP] -1 0 0 0 0 o -55] 20| 9] 20| 231 24 il 18] 17| 13 7 0
0.9a] -18] -2 2 4 4 5| -7a] -18 ai 19| 21} 22 s| 14 37| 13| 70
DBa| -14] -3 4 7 8 Bl _-71} .15  of 18 19 19 5| 14f 17| 13 7 0
07a] -13] [5 gl 10| 10| e8| -12] & 18] 17| 17 4| 18] 17| 14| 7 0
Long Side [0.6a] -i2 0 7 g g of 58 o o 14 714l 14| a4l 16| 18] 14, 7 0
0.5a] -10 1 & 6 5 4] 52| -6 8l 10| 10| 10 4] 17| 18] 14 7 0
D.4a] -0 1 2l 2| -8 7| =3f -4 ®© 6| 5 s| 4] 18] 18] 18] & o
O3al 6 -2 70 16| -22[ .24] .32[ 2] 2 i o -1 3/ 18] 17 11 6 ©
0.2a| -4  -a| .23 .a7] 48] -48] 18] 3] 3| -8 7 -8 2| 15| 14 8| 4 o©
Ofaj -1f -19] -46] -67] -80] -84| 6] 4| B[ .1a] -15] -16| 1] 10| @ 5 2 0
BOT. ol .38l 80l -109] ~124] -128] ol a8l -8l .22] -25| .26 0 ol o of ol o
_ M, Coefficient M, Coefficient ’ M,; Coefficient
corner] 0.1¢ | 0.2c | 0.3c | O.4c | 0.5c [ocoawen] O.5g | 0.2¢ | 03¢ | 0.9c | 0.5¢c [corner] 0.%c | 0.2¢ | O.3¢ | O.4¢ | 0.56
5 0.89¢ ) 0.8e ]| 0.7c | 0.6c 0.9 | 08¢ | 0.7c | 480 0.8¢c | 0.8c | 0.7¢ | 0.8
TOP| 11 0 0 0 0 o] -55] -34] -3| 15 24| 27 1 4 3l: 7 4 [
0.8a] -18] -5 of 4 4 sf_-78] 31 -2l 18] zal 2 5 3 7 7 4 0
0.8a] -14] 5 2 6 gy 1aF -71] -28] 1] 15| 22] 24 5 3 T 7 4 0
0.7a|l -13] -4 4| o] 13] 14 88l 24 1) 14] 20f 22 4 4 8 B 5 o
Short Side [06a| -12] A 7i12] 15| 18| -s9) -20f 2] i3l 18| 20 4 5 8 9 5 af
i 0.5a] -10 0 B8] 1al 8] el sl as[  al 12l 18l 17 4 7 18] s 0
0.4a] -8 2 B 11 12l 1z} -a3] 10| 4 g 12 12 4 8] 12 10" 8 0
D.3a] 6] 1 4 3 2 2l a2l 6 3 6 7 7 al tol 3] 10l 8 o
02al 4| ] -al o] 5[ -8 8l 3 1 1 0 0 2| 1] 12 3] 5| o
0.1a 1| 8] -20] -32] 41| d3f 8l -2 3] 6 7|8 1 8 B B 3 o}
80T. o -7l -4l sl .7el 82l ol .3l .l a3l a8l 18] o ol ol o ol g
fank Analysis Resuits 3-29



Example 1 (Design of Rectangular Tank)

> Vertical Bending Reinforcement:
v Inside Reinforcement (Mu=-78 kn.m)

» The required reinforcing of the interior face of the wall is
M, =0.605x(-129)=-78 KN.m X
ux ( ) m \V\)

Lo
08560 | \/1— 261(10F (78) | _ 00036 >p_\\(ﬂ’
420 1000(243)2(30) i

A, =0.0036x1000x243 =875 mm /m x|. oY ¢

Use 8912 mm/m on the inside of the wall.

v Outside Reinforcement

M, =0.605x(10)=6.05 kn.m

This maximum positive moment is very small and will controlled by
minimum reinforcement.
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Example 1 (Design of Rectangular Tank)

> Design for Horizontal Reinforcement (My)

» Horizontal Bending Reinforcement:
v" Inside Reinforcement

M, =0.605x(-78)=-47 kn.m

6
508560 |1 [iZ 26100°G47) |_gg001<p
420 1000(243)2(30) i
A, =0.0033x1000%243=800 mm /m
2

So from table iy = 1.044 , Mux design =1.044x-47 =49 so p=0.0022 < omin

Use 8§12 mm/m on the inside of the wall.

v Qutside Reinforcement

M, =0.605x(24)=14.5kn.m

This maximum positive moment is very small and will controlled by
minimum reinforcement.
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