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Circular Tanks
: I Tank Rested on Rock Soil
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4.2. SOLVED EXAMPLES OF CIRCULAR TANKS:- |
’1 Lhm;lar tank rested on good soil (rock soil)
a full design of a circular tank rested on good soil, if you know that the
_ced volume is 1000 m’. Knowing that: (f, =25 N/mm’ & f£,=350 N/mn?’).
check the stresses OVer soil (soil strength is — 300 kN/m?)
tion:-
Empirical dimensions:
The volume = #D%/4 = 1000 m’
Assume tank height (H) =4.00 m
' Then, D = 18.00 m
I /18.00m
L &fﬂ*' - —a
S RN 3
S A i
S N .4
N
‘ § = T\_'Q‘;E}\‘.:\_X\’N\‘\\\a\\\ DNNARNNNANNRARANN
= 0.4 p*H*R = 0.4*10%4*9 = 144 mm --=========" should be >200 5
'- e tyen = 200 mm E?'
Straining action on wall: 1
oth bending moment (B.M) and : [
of wall (N) are the main \ '
affecting on vertical :
(same direction of wall). = : =
i, ol the ing force (1) f | = | ¥
*‘ on herizontal | (& wolt /0 |
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" Coefficientatlevels =
[0.4H [ 0.5H | 0.6H .8H [ 0.9
- + M

e _10.025 | 0.137 | 0.245 0.428 | 0.477 | 0.469

= 5

o~
(™
AL

= Coeff* 10*4*9 = Coeff* 350

H? Coefficient at levels

| D¢/ 0.0H]0.1H[0.2H] 0.3H [ 0.4H | 0.5H | 0.6H | 0.7H | 0.8H 0.9H
T2 | +9 [+493 | +88 | +125 | +154 | +172 | +169 | +144 +94 +33
T max = +172 kN at 2.00 m height

b)To calculate BM affecting on vertical- direction of the wall(Table VII):-

N
:ff\.__‘ .
H2 Coefficient at levels
D=t |0.1H|02H | 0.3H | 0.4H 0.5H | 0.6H |0.7H| 0.8H | 0.9H | 1.0H
+ + + + + + + + - '
| > | 0.0002 | 0.0008 0.0016 | 0.0029 | 0.0046 | 0.0059 | 0.0059 | 0.0028 | 0.0058 | 0.0222 3
M= Coeff * y,*H’ (kN.m)
= Coeff * 10*4° = Coeff * 640 ;
H2 Coefficient at levels 2 E
D+t |0.1H|0.2H |03H | 0.4H |[0.5H [0.6H [07H [ 08H | 0.9H | 1.0H .
+ - - - “~ + + + - yi I
M | 6128 | 0512 | 1024 | 185 | 300 | 400 400 | 2.00 E 4.

| +ve Myux= +4.00 kN .m at 2 .40 m height (Air-section )
‘ -ve Mpax = -14 KN.m at total height (Water-section)
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late Normal Force aﬁ'ectm on vertlcal- dlrechon of the ll

B ¢

. force is caused by the self-weight of R.C wall

y= 7t *H (KN)

= 25%0.2 *4 = 20 kN ( compressive force on the wall base)
imum S.A

cor horizontal directions

Tux = ¥172 kN at 2 .00 m height

pﬁver’tical directions
T

s tve Mo = +4.00 kKN .m at 2 ..:
40 m height - 5
Nat240 m= 25%0.2 *2.4 = "-"-'.:

NE ] o by N =-c*ny * N

12 kN BMD NFD S i

(Air section with M= 4£.00 kNm & N=-12kN)

Ve Myux = -/4 kN.m at total height (Water-section)

At total H: N=-20kN
(water-section M= /4.00KN.m & N=-20)

-Design of critical sections:-
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BT, e 10°
| : ﬂcr*f;'h’:

241410 y
A = —gg = 851mm

6-93 * Tl—g
| %{Far each side use A, /2 = 425 mm’

‘Use 5#12/m’ for each side as a minimum steel for RING DIRECTION
A, = 2%547412°/4=1130 mnt’

Il Check of tensile stresses caused cracks (using working loads):
| .Mtllal tensile stress of R.C section subjected to pure tensile force=

T
l:=
Ac+nxAg

where; n=EJ/E. = 10
A 172 * 1000
= 1000 * 200 + 10 * 1130

= 0.81 N/mm?

| feto = 0.5,/7;/ 14= 525 1.4 = 214 N/mm?

<f4w ,section is perfectly safe.
[
_ to & -N at vertical direction
1= 400kN & N=-12 (dir section - A. = 1000*200 mn’)
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P N*1.4=12%1.4= 17 kN.m
‘M/T= 5.6/17= 0. 33m
v = 0.33/0.20 = 0.33 > 0.5 --—-—( Axis is outside section, use. Myes.)

N 12 -c=0 33+0.2/2-0.05= 038 m
=N,* e, =17%0.38 =6.6kN.m

| 6.6 + 10°
0= 551005 C1=123 J=0826

Myes * 10° N, *10°
=B o f s l~d B+ /)y,

| 6.6 + 10° 17 * 103
A= 0.903+350+0.826+200 093+ 350/1.15 G AN

WUse 5 [2/m_for outside of wall and VERTICAL DIRECTION

2

Hsec2; M= 14.00 JkN & N =-20 (Water section - A = 1000*, mm?’)

| i
R, {M/O 3~ 20 "”n --------- - - where t > 200 mm

. t'm §J14'100/0-3.1000"207n7n == 196 min

ltshould be noted that the thickness of wall at region connected w1ﬂ1 floor should
b¢ equaled to floor thickness

. ' sec-2 ™ U= e 100mm)
0, 8= 300 mm, (A. = 1000*300 mm’)

sck of tensile stresses caused cracks (using working loads):
1l tensile stress of R.C section subjected to bending moment& axial tmile

. N 6M i
= faon + faon = — -t pue
 20+10°  6+14+10° T

= ~7000+300 ' 1000+300°
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| Evaluating A (using ultimate loads):
| M= M*1.4 =14*].4= 20 KkN.m
Ny=N*1.4 = 20%].4= 28 KkN.m
| e=M/T=20/28= 0.7 m
e/t= 0.7/0.3=3.56>0.5 (Axis is outside section, yge, M,

i
| e, =e+t/2 -c= 0.7+0.3/2 -0.05= 0.8 m

= 25%0.3 = 7.50 kN/m’

| Wf )’c * 0 kN/m’
FH= 10*%4.0 = 4 m”

fae

My (N.mm) 5, |14%10
™ = 2" [ (wy + w) (kN /m) 75440 | E

J

Myes = N,* e, =28*%0.8 =22.4 kN.m 2 1100 mm
2+19)= 1.1+0.2/2+0.3=1.50 m
Bl L, - (Lt
i —01\125*‘1000 B ]_ . Nr-’—N1+N3+Nj

Myes 106 N, * 103
Ber*fyx]*d  Ber * f,/vs
22.4 x 106 28 %103

0.93 x 350 * 0.826 x 250 0.93 = 350/1.15 22/ mm’
‘Use 5 # 12/m" for both sides.

1 o *(].1-0.2/2) = 40 kN/m"
; As = Nl=]0*4 (1

r Nz=25*0'3* (1.1+0.2/2+0.3) = 11.25 kN/m®
| Ag =

N = 25%0.2%4 =20 kN/m~

M= 40+11.25+20=71.25 kN/m"

' 4- Check stresses of foot on soil:-

—

L t L
=My =Ny =05+ (L=2)1 4+ MLm=, 12)

Where negative value means with clock wise

ples 0.2 15 0.2 8
M = 14 — 40 [7—0.5*(1.1—7)J+20(——03——)— MkNm |

i 2 2
" = /1 KN.m anticlockwise
?ﬂ/'z-. L Nr M, 241 S
s B = —TiY b=1L1L, & t=100m Z—-“—G—'.:' '
HH%HH Wf =yc*tf C Ny 6 M, :
T i tmax = —
- 1.0+L, — 2
LT T w=yw *Hw A

S et AT
T+is* 3 - A

, shows that there is no tensile :
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