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Figure 1 shows an underground circular
water tank. L= 3 kN/m?
- The height and diameter of the tank are L=10 kN/m? _ F.8=2kN/m?
4.55 m and 5.3 m respectively. [
- Concrete cylinder strength @ 28 days 71
fc'=28 MPa o = 30° 030m
- Yield strength of steel fy= 420 MPa. _ 3| L S¥m d
- Soil properlzies are shm‘%;ﬂ.n the figure. r= IH;EE\](!:'ET: 5
= all - a D40 m
- Unit weight of conerete 15 25 KN/m~ =
- The connection between the walls and :
the floor is as shown in the figure. 3

The type of tank is: ja ol 3all ¢ 5

(a) Shallow tank
(b) Deep tank

(c) Medium tank
(d) None of these.
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o o ®

4 - d

2) For the shown tank, one of the following statements is correct:
G B Lol gm) i pall i3

Figure 1 shows an underground circular

water tank. L= 3 kN/m?
- The height and diameter of the tank are L=10 KN/m? _ FS=2kNm*
455 m and 5.3 m respectively. 8
- Conerete cylinder strength @ 28 davs | 8%
fc’=28 MPa. 0 =30° o3m
- Yield strength of steel fy= 420 MPa. =185 kN /m?| » £ s%m
- Soil properties are shown in the figl_n'e, Qu= 200 KPa L batm

- Unit weight of concrete is 25 KN/m* -
- The connection between the walls and |
the floor is as shown in the figure. :

(2) a thick wall is expected for the tank because the type of tank.
(b) a thin wall is expected for the tank because the type of tank /32l
(c) There will be no need to use 2 haunch in the vertical cross section.

(d) b&
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2) - b
C

4) + d
3) For service limit state, given the thickness of the wall and the floor is 300mm, and the
thickness of the roof is 200mm, the calculated stress that will be transferred from the
tank to the soil is:
oo i U S 1y gl len ) sl Ul o gl
Figure 1 shows an underground circular
water tank. L= 3 kN/m?
The height and diameter of the tank are L=10 kN/m? L.022 khime
4.55 m and 5.3 m respectively.

‘ s 1
- Concrete cylinder strength @ 28 davs | i 8
fe'= 28 MPa. 0 =30° on bl
- Yield strength of steel fy= 420 MPa. y =185 kN/m* r H
- Soil properties are shown in the figure. | qu=200KPa || * 040
- Unit weight of concrete 13 25 kN/m’ [
- The connection between the walls and - H":

the floor is as shown in the figure

(a) 76.2kPa

(b) 59.8 kPa

(¢) 74 kPa

(d) None of these.
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For service limnt state, the pressure that will cause the up-left for the rank 187
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Figure 1 shows an underground circular
water tank. L= 3 kN/m?
The height and diameter of the tank are L=10 kN/m? _ F.5=2kNim?
4.55 m and 5.3 m respectively. [ |
- Concrete cylinder strength (@ 28 davs | —— T 11
fc'=28 MPa o3m
- Yield strength of steel fy=420 MPa.
- Soil properties are shown in the figure.
- Unit weight of concrete i3 25 kN/m® ==
- The connection between the walls and = :
the floor 15 as shown 1n the figure.

aXm

530m

040m

(a) 0 kPa

(b) 40 kPa

(c) 1333 kPa

(d) None of these.

1
o o0 o e

For service limit state, the up left tank resistance shall be calculated when:

Lasic a8 00 ol e glae im0 Foena N ENAT e zmill

(2) Tank 1s full of water

_‘.,'_;J_:.i—.::un Al -

(b) Tank 1s empty \\n;h the presence of the live load above the tank roof.

oAl ceme eidsll Jeall QJA_L"_J_;jAg)h"JLJJ&

(c) Tank is empty \\1Lh0ut the presence of the live load and finishing load above the tank
roof.
Al e Jel e el s nd) Jeall 2sn s ac pe olall e T8 8 0380

(d) Ta.nk 18 full of ater \\nhout the p'resencc ot the live load zbove the tzmk roof.
A o s,
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The net vltimate soil pressure that is applied to the tank floor for strength limit state
calculations 1s:

Lo gl s s ) e Al 4

Figure 1 shows an underground circular
water tank. L= 3 kN/m?
- The height and diameter of the tank are L=10 kNim? F.S= 2 kN/m?
4.55 m and 3.3 m respectively. PV L L] L1 ey
- Concrete cylinder strength @ 28 davs | T 7 et
fo'= 28 MPa. ® = 30° om n
- Yield strength of steel fy= 420 MPa. =185 kN/m? r §
- Soil properties are shown in the figure. qai= 200 KPa - 0d0m
- Unit weight of concrete is 25 KN/m* ] I
- The connection between the walls and . 4 K
the floor is as shown in the figure. o7
(a) 42.5kPa
(b) 83.8 kPa
(c)33.1kPa
(d) None of these.
- a
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For the case of empty tank with lateral earth pressure, given the wall and the floor
thicknesses are 300 mm, the wall fixed end moment at the bottom of the wall in kN.m

Figure 1 shows an underground circular
water tank.
- The height and diameter of the tank are
4.55 m and 5.3 m respectively.
- Concrete cylinder strength @ 28 davs |
fc=28 MPa.
- Yield strength of steel fy= 420 MPa
- Soil properties are shown in the figure.
- Unit weight of concrete 1s 25 kN/m”
- The connection between the walls and
the floor is as shown 1n the figure.

L= 3 kN/m?

L=10 kNim? F.S= 2 k/m?

0= 30°
y =185kN/m* r &
Qai= 200 KPa T

530m

aXm

£30m

040m

(a) -8.85

(L]

©-520

(d)5.20

a
+ b
c

- d

For the case of empty tank with lateral earth pressure, gven the wall and the floor

thicknesses are 300 mm. the connecting momen

8 dLaste IS0 pe300 e ¥ il AL of e |
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Figure 1 shows an underground circular
water tank.
The height and diameter of the tank are
4.55 m and 5.3 m respectively.
- Concrete cylinder strength @ 28 davs |
fc=28 MPa.
- Yield strength of steel fy= 420 MPa.
- Soil properties are shown 1n the figure.
- Unit weight of concrete is 25 kN/m’®
- The connection between the walls and
the floor is as shown in the figure.

L= 3 kNim?
L=10 kNim? F.S= 2 kN/m?

0 =30°
y =185 kN/m? - &
Q= 200 KPa -

530m

adm

030m

040m

(2) 1059.6

(b) 702

()0

(d) None of these.

a
- b
c

- d

For the case of empty tank with lateral earth pressure, the maximum normal force in KN

applied to the tank’s walls is ...
» ool e
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Figure 1 shows an underground circular
water tank.
- The height and diameter of the tank are
4.55 m and 5.3 m respectively.
- Concrete cylinder strength @ 28 davs |
fc=28 MPa.
- Yield strength of steel fy= 420 MPa.
- Soil properties are shown 1n the figure.
- Unit weight of concrete is 25 KN/m®
- The connection between the walls and
the floor 1s as shown 1n the figure.

L= 3 kN/m?
L=10 kN/m? F.5=2 kNim?
0 =30° 530m
8.5 kN/m?* &
00 KPa N
1 Eyq
.. 8

oxm

030m

D4m

(b) 111.4 tension.

a) 111.4 compression

(c) 183.5 compression

(d) 183 5 tension

iaaall3 /14
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For the case of empty tank with lateral earth pressure. the maximum moment in kN.m
affecting the tank’s walls 1s ...

P acBilS S il o Bl il sl ]
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Figure 1 shows an underground circular
water tank. L= 3 kN/m?
- The height and diameter of the tank are L=10 kN/m? F.5=2 kNim®
4.55 m and 5.3 m respectively. IT1 RIS REAN!
- Concrete cylinder strength @ 28 davs | T 7T
fc'=28 MPa. o = 30° L.
- Yield strength of steel fy= 420 MPa. | y = 185 kN/m* 1 £
- Soil properties are shown 1n the figure. |  gy= 200 KPa . 040m
- Unit weight of concrete is 25 KN/m®
- The connection between the walls and X
the floor is as shown in the figure. '

adm

I

|
030m

|

I

() 5.2 tension in the water face.
(b) 5.2 tension in the air face.
(c)0

(d) none of these.
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11
: The case of tank full of water without lateral soil pressure must be studied to account

for:

i) g 300 o a0 s 208 s el Bl gl jall s

(a) Tanks tested for leakage. -l o 2l 3] Jis) o
(b) 1f the sotl 15 removed from around the tank for a repair purposes. o) Jss L4 413
Al gy
(c)a&b
(d) None of these.

1)

N

~

1
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3) +
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1 2) For the case of tank full of water and without lateral earth pressure, the maximum normal

force effecting the tank’s walls in kN 15
fan g AN e o 850 A g el A el 58 i A
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Figure 1 shows an underground circular
water tank. L=3 kN/m?
- The height and diameter of the tank are L=10 kN/m? F.5= 2 kN/m?
455 m and 5.3 m respectively. [TTTT1L | INEEN| |.£4
=&

- Concrete cylinder strength @ 28 days | T :
fc= 28 MPa. 0 = 30° i

= Yield strength of steel fy= 420 MPa. ¥ = 185 kN/m* |+ 4

- Soil properties are shown in the figure. qQai= 200 KPa

- Unit weight of concrete is 25 kN/m?

- The connection between the walls and -
the floor i1s as shown in the figure.

E
A
v 040m

I

I
030m

|

[

(a) 255.3 tension
(b) 255.3 compression.
(c) 154.7 tension.

d) 154.7 compression.

2) - b

iaialld/ 14
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For the case of tank full of water and without lateral earth pressure, the maximum
bending moment effecting the tank’s walls n kN.m 1s .
W 3

dall & Lee it
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Figure 1 shows an underground circular

water tank. . L= 3 kNim?
- The height and diameter of the tank are L=10 kKN/m? F.5= 2 kNim?
4.35 m and 5.3 m respectively. 1

fc= 28 MPa. 0 =30°
- Yield strength of steel fy= 420 MPa. _ " 3 5%m
, = . 85kN/m? -k 1
- Soil properties are shown in the figure. 00 KPa 2
- Unit weight of concrete is 25 kN/m?® ) Ly
- The connection between the walls and
the floor is as shown in the figure.

&
- Concrete cylinder strength @ 28 davs — —— T 87

040m

(a) 7.5 tension in the water face.
(b) 7.5 tension n the soil face
(c) 5.8 tension in the soil face.

do

a
2) + b
C

4 - d

14) For the shown rank, knowing thar the used thicknesses are 300mm, the minimum
required reinforcement to control shrinkage and temperature movement is ..

ASall ) Gl s e300 o Aeiiadl 38 o e

Figure 1 shows an underground circular
water tank. L= 3 kN/m?
- The height and diameter of the tank are L=10 kNim? F.5= 2 kNim?
4.55 m and 5.3 m respectively.
- Concrete cylinder strength (@ 28 davs |
fe=28 MPa. o =30°
- Yield strength of steel fy= 420 MPa. y =185 kN/m? - ¢
- Soil properties are shown in the figure. Q= 200 KPa -
- Unit weight of concrete is 25 kN/m®
- The connection between the walls and — E)
the floor is as shown in the figure. .

odm

030m

040m

(2) 5@14/m each face.
(b) 10814 /m each face
(c) 5@16/m each face
(d) 5@12/m each face

1) + a
2) - b
c

4 - d

For the shown tank. assuming that the design ring tension 1s 300 kN, then the required
horizontal steel is .
b ol 8l 5 L 300 b pmal alal ol of il iy i pall o) 8

15)

Figure 1 shows an underground circular
water tank. L= 3 kNim?
The height and diameter of the tank are L=10 kN/m? F.8% 2 kNim?
4.55 m and 5.3 m respectively. BN ISR EREn!
- Concrete cylinder strength @ 28 davs | T 7T
fc=28 MPa. 0 =30° om Ll
- Yield strength of steel fy= 420 MPa. y = 185kN/m* + : -
- Soil properties are shown in the figure qu= 200 KPa "
- Unit weight of concrete is 25 kN/m’
- The connection between the walls and -
the floor is as shown in the figure.

Q®m

o30m

0dm

(a) 794 mm? each face
(b) 794 mm? both faces
(c) 10814 /m each face
(d) None of the‘se‘

iaaall5/14
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The resulted normal compression force on the wall and the floor at the case of empty

ol Ll b sy ae poll AN Aa 3 AN Aea gl ol o sl el Liall 55

(a)  Indeed, will need additional reinforcements

b)will reduce the effect of the tensile stress resulted from the bending moment.

2ol go il ol @l 05 e Jit

Cakb

(d) None of these.

4
a6 o e

At the case of tank full of water and without soil pressure, the resulted normal forces on
the wall and the floor are:

i My Jlsm) e K e 55 Dy 5 a0 e 5 gy L ) 3 )

(a) tension on both of them LS 5 25

(b) compression on both of them Lesl ila

© tension on the wall and compression on the floor, du= ¥/ Jo Loy Jloall Lo oz

(d) None of these.

1)

2)

3)

4)
18)
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For an underground tank, a hinge connection is used between the wall and the floor
when ... )
laaic Aguia 51y ol o el Sl alai oy o a5

(a) the soil 1s week and may not be able to resist the rotation. “asie o 3,38 2 5 dim & 3
sl

(b) in order to construct the tank on a fill sol. e ;3 5 o Al Jao gl

© there 1s no need at all to use a hinge connection between the wall and the floor._.

A Wl el L Jut i) ey B e e Y

(d) in order to avoid using haunches. Lilu all GUEY) Jall (il i al

+

1
oo o e
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For a hinge connection between the wall and the floor. it 1s preferable to provide a heel
in the floor beyond the outer face of the tank to . —

e Sy laall o Jallan gl 6l )y ey ) A0 Apm Y e e Juimiy e iy A0 Jlan o st Joa

(a) decrease the wall reinforcements. sl mulud L

(b) prevent water from leakage. <0l (o elall il

© have a good finishing for the tank. x» J85 A0 Cula d80Y

(d) provide enough dmelopment length for the vertical hinge remforcemems mthout using
complicated details. Ssine il Juols oo J) Salall fys Jomtall okl spoall S8 eyl ke 50

2 -

a6 o e

20)

If the connection between the wall and the floor in an open elevated circular tank 1s
hinge, the height of the tank 1= Sm_ and the diameter of the tank 15 5 9m_ with 300mm
thick sections then the maximum bending moment that cause a tension in the water
side will occur at -
AN S s e Lomte ot mgia 2 A e oA
e Cems clall oladl B las e ase B

o
2

-gM}OO‘;..:AﬁS.g...;jQ:J.‘aJ@"

(2) 0.0H
(b) 0.3H
() 0.7TH
(d)1.0H

1)
2) +
3) -
4) - d

2 l ) For the shown tank, if the height (H= 3m), the overturning moment in kN.m is:

q,_ﬂ_,._‘)hs,A,_}u. Vi g3l el o H=3m p Y1 8 3] e pall a0

o o e

wind load

(25132 T2KNm o~
(b) 547.9 T
(c) 3024
d) None of these. : ; 030 m
6.00m 6.00 m
i : . 1

6.00m
40m
H

540m

]
|
)

N
L

\S]

~

4
o o o e

22)
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For the shown tank, if the height (H=3m), and with ignoring the columns and beams self-weight, the overturning resistance
moment in kN m is:

st e At A8 S e

poedl i H=3m gl ¥ IS 1) amm pall 3200

wind load

(2) 6053.1 12kNm? _ wi

(b) 5479 e

(c) 6675.1

(d)5253.7 - e 0.30 m
3

6.00m 800 m
f ! .

g
=

6.00m
A0 m
H

-

L—"

540m 1

=
oL
£
Plan ki
| [wom %0 m
100 m | 100 m
Elevation

1) -
2) -
3) +
4) -

23) e minimum allowed factor of safety against overturning is:

a6 o e

A QOO 4 - pacsad) S a1 Sl

i

(a) 1.
(b)2
(c)2.5
(d)3

+

1)
2) -
3 -
4 - d

2 4) For the shown tank, the horizontal component of the column reaction is resisted by

s L e e Saac Y1 (s o)

o o e

(2) the horizontal component 1s resisted by the lowest beam between the columns only.
i 5nac ) o Gl Je 8 el A o sl o) A S a0 a0

(b) since there is no beam in the foundation level, the horizontal component is resisted

e soil and the foundation must be designed for that matter.

FEV

e L o At €l oy )

is resisted by the lowest beam a.n_d r_he soil.

(2) The horizontal component
: |

520l N e el Al S L ) Al e ke 5 I A6 )
d) None of these.
wnd load .
6.00m T2 wrime e
& w30
: =
evo =
=
=

6.00m
540m

[

GL =

e

156m

N
~
1
o6 o e

25)
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If applied wind force is 130 kX at the mid height of the tank wall, and the weight of the tank full of water is 2680 kN. and
the required factor of safety against overtuming is 2, then the maximum allowed height of the tank supported tower from
the ground mm s .
il Jidaa s

Ol 00 O

ol B2a T

wind load

(a) 64 12KNmE B bl

(b} 182 —

()20.7 . ]

(d)117.8 N 5 030m
I‘ 6.00m -1 500 m

6.00m
40m
[
—=

.

150 ™ 150 m
100 m J tom

-
2) |+
3) -
4 -

a6 o e

26)

For an elevated tank, if earthquake force is to be taken into consideration, then

s, A Ailas o

| TN A A e e AT

(2) Thetank body is effective in resisting the earthquake since it has a very large stiffness.

e e sel e al LIEAGTN ol e jlmn 8 Dot ol el pa

(b)The tank body is totally ignored from the structural system that is responsible to resist
the earthquake, and the earthquake force 1s resisted by the tower frames.

ol il U iy 30 5050 Jan 1 Fa stz gy A a5 La g s

o) gall Jdsd

(c)The tank body only provides the mass causing the earthquake, and the worst scenario

may occur while the tank is emp

Lo s el o G levie o

15 o sl om0 v WA e ol 3R e

(d) bde

3 -
4)  +

N
~
1
o6 o e

27)

In the presence of the wind load, the critical case for overturning will occur when:
Lasie Cusadivs gashiih) dajall dlladl =) Jlaal s Jl b

(a) the tank is empty of water <Ll ;e f b o) a0l
(b) the tank is full of water.claly { ties o sal
(a) may happen in both cases when the tank 1s full or empty.
Ta i o Wliae 15ad) 0 Laaie o) SIS 4 Cisay

(d) None of these.

3) -

[\)

~

1
o o0 o e

28)
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If the overturning is not safe, what solutions from the following 15 possibly applicable:

ol ala o D vz il e a0 S 10

(a) mcrease the concrete sections thickness . Al Lzl 38 521 5
b) using inclined column AT Soeci it
(c) if the tank i= open, adding a roof slab will increase the

Azl A da e e a3 e pelaudl

rturning resistance.
Lls Ja gime Al S L

(d) All of these. Sile (K

1) -
2) -
3) -
4) + d

29) If an on-ground tank is to be constructed on a land with a 10m fill soil, the best solutionis ...
L e I B s Alallaz il B Jall s con )AL 2 e 0 1042 85 B o Y mlas Jo et ca ol 26

o o o

(a) the stress applied to the soil from the tank 1s generally low, so 1t 1s ok to build the tank
on the fill soil directly.
St pe gl e Al elad (aade s Dagan pimes ol5all e da ) e Lladl dny)
(b) use columns tied by beams in selected level and supported by foundation to the strong
soil, and therefore the tank can be treated as an elevated tank. _
alag o €y gl s Tl A ) e il Lo 5 350 ey Saame el )} e ey Al 5y e Bane pni
ol e o 2 e lAE Al T
(c) Take of the fill soil out of the location, and fill in a good soil in layers each laver must
not exceed 25cm thick with compaction.
oo a2 5 Lyte Al JCASLan 5T Y lade o Ra s peBun Do Lglladids 235 o8 sall e a2l Ay 8

JERNE

(d) béec

1) -
2)  +
3) -
4) -
30) g e

If prestress force 1s applied at a distance e from a center of RC member, 1t produces:

a6 o e

<o st 8l ol o sl LA K e e e dilisa o ALLs gl dea Yl s 8 K )Y

(3) compressive stress mas Jlilgal

(b) tensile stress +3 =ligal

(c) compressive and tensile stress. 23 laxa Sililya)
(d) None of these.

1) -

[\)
~
1
oo o e

31)
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shrinkage and creep in concrete can be minimized by:

2 e oo Ll S Al Al s caa 3, ElSSYI

(a) increasing W/C ratio above 0.6. 0.6 rpe 581 cie ! U clall £usisils g
(b) controlling cement content. ey (5 staall 8 ST

(c) increasing sand content.Je_ll 55 sl

(d) reducing coarse aggregate content. a1 A€ N A o Ll

1)
2)
3)

4
o o o e

32)

Prestress relaxation can be defined as:

et ad 3t cfer Tuall aleal 12T )

(2) reduction of the existing stress at a constantly applied material strain.
il sl st i o dallal) lilga ¥ il
(b) increasing of strain at a constantly applied material stress.
_aliall Salall dganf S e Jaai¥) 8 3051

(c) reduction of both strain and stress with time.

sl e e s Sl e S ks

(d) none of these.

+

1)
2)
3)

1
o6 o e

33)

The resultant stresses in concrete at any section are obtained by the effect of
........................ A e Joemall Sy plie (g1 (3 U all o o g

(2) prestress and torsional stress. o501 2Lgal
(b) prestress and shear stress. =il Jyal; Gusal
(c) prestress and flexural stress.ciad}l dgal y gesall gyl
(d) none of these.

guzall dgal

)
2)
3)

+
o6 o e

34)
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For a prestressed circular water tank, the max. compression stresses in the
concrete usually exist when -

aie gl All 5 ed) lenill dlan) e dan ¥ s g 0 58l

(a) the tank 15 empty of water =Ll ;e
(b) the tank is full of water.clally lias o) 35l
(2) may happen in both cases when Ihe r:u?k 15 ﬁ.lll of etmpty.

elall e s Tien a0 0580 Levie (AU SE S a3

(d) None of these.

1) +
2) -
3) -
4) -
35) rx e e e

a6 o W

For a square tank with 5m side length rested on a medium clay soil, the effective length on the ground may
be . ..

N S v RN
st Ul Epe 1 Jale s il Al Fa il 20 8 e p sz e ol Al

(2) all the ground length will be effective. Vi ofon daz W Jol (B

b) onlv part of the sround length is effective. Y-t
(c) one third the ground length is effective. A=8 oS
(d) none of these. . &3 laae 3%

1) +
2) -
3) -
4) - d

36) For a square tank with 10m side length rested on a medmm clay soal. ... —

o o ®

(a) the middle part of the floor will be designed to resist a normal force only. ) )
ez d e 5 g8 R glnel Lpasanat &% ) AT S 51 (pa a5 6 )
(b) the distribution of soil pressure underneath the floor ““1].1 not be uniform.
Lakine 58 ol ol el e Ao ) (s 1) e BBl il W 58
(c) usually, the floor will have two thickness, a thick thickness under the wall tell the stress reaches
a certain value, then a reduction m the floor thickness 1s allowed.
URSAT: e 27 ey Time T N Silila ¥l Joad Sa AN s e dle 3hes gl 5a0 T Y s oo S 5de

Az V) Al

(d) all of these.
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The below Figure shows the pressure distribution for a medium rectangular tank. The vertical pressure is represented by
the:
o T Tl o gl s s Jalosn ) 5 8 el o g 550 e gy JanY 3 N

a
-

(2) Triangle abd
(b) Tniangle acd
(c) Triangle ech. o75h
d) Triangles ech & acd

-
025 ‘

L
<

1) -
2) -
3) -
4) +

a6 o e

Ty

38) © ' ' '
'he side wall of 2 square tank of 20 m length and 4 m hgight fixed at bottom and open at top acts structurally as

0 e AN )4 (R " (I T "R RV Lot
oS P n gl Ko ) e g i S s Yol ol o ol 220 dabia e i ja 08

(a) free cantilever wall » JyS Jas

(b) wall supported on 3 sides <ialad 405 e s
(c) walls supported on 4 sides Zialad duj e e Yl
(d) wall supported on 2 sides sl e s Jla

1) + a
2) - b
3) - cC
4 - d
39) w e = . . - - . . - . Sy
The walls of a deep rectangular tanks resist hydrostatic pressure mainly in:
................... b comshaad S50 alsall daiioe o gl gaa ) Jalsosall o GAN () pea

(a) Vertical direction ' ! sLa5%¥!
(b) honizontal direction , 5Y! sl2571
(c) both directions opalasyl S5

(d) none of these

1) - a
2) + b
3) - ¢
4) - d

40)
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The line a in Figure 1s:
Sy olash JEll | 8 g L)

(2) Load distribution line
(b) pressure line
(c) elastic line

(d) shear force line " ?\ .

3) +
4) -
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