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Design of Concrete Structures
4" Year — Civil
Final Exam: June 2012

Time allowed: 4 Hours

** Any missing data may be reasonably assumed **
Assume f, = 30.0 N/mm’?, f, = 360.0 N/mm’.

Problem (1) - 6%

Answer the following questions:

1. Is the tubular system suitable for heights up to 150 stories?

2. Istrue that shear walls are more flexible than framed systems and therefore they absorb
smaller earthquake loads?

3. How can long term deflection be reduced?

4. Mention one similarity and one difference between creep and shrinkage.

5. Discuss load transfer by bending action and by membrane action with regard to (a)

efficiency; and (b) geometry.

Problem (2) - 6%
Calculate the buckling length (He) of columns AB and CD in Figs. 1(a) and 1(b) if the flexural
rigidity, EI, of all columns is 2x 10'! kN.mm? and of all beams is 3x10'! kKN.mmZ ‘
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Problem (3) - 8%
For the beam shown in Fig. 2, (i) sketch the deflected shape due the shown concentrated load and
(ii) calculate the effective inertia, I, of the beam. Neglect the effect of beam own weight.
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Problem (4) -20%
The continuous post-tensioned prestressed concrete beam abc shown in Fig. 3, has a constant
cross section and an effective prestressing force Foo = 150t, it is required to:
i. Compute the primary, the secondary and the final moments using the support
displacement method.
ii. Calculate the normal stresses at section 1 and b due to prestressing and self weight.
iii. If the allowable stresses (fo, = 140 kg/cm2 & fiw = 26 kg/cmz, determine the maximum
allowable live load p = ? t/m.
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Problem (5) -10%

It is required to calculate the critical lateral loads and the critical bending moment at foundatlon
level due to wind and earthquake loads for a multistory reinforced concrete residential building
with dimensions in plan of 25*%65 m . The building consists of Basement + Ground + 12 Repeated
Floors. The basement has a height of 2.0m under ground level and 1.5m above ground level, the
ground floor has 4.0m height, and each repeated floor has 3 Om height.

For wind loads: The intensity of wind pressure is 60 kg/m?, The factor C; = 1.3 and the K factor
equals 1.0, 1.1, 1.3, and 1.5 for heights ranges of 0-10m, 10-20m, 20-30m, and 30-50m,
respectively.

For Earthquake loads: the dead load is 750 kg/mz, the live load is 300 kg/m2, the building site is
located in seismic zone with a, = 0.25g and the soil type is B.

Subsoil class S Tg | Te | Tp
B 1.35{0.05(10251 1.2

where: y1=1.25, n=1.0, A=1.0, R=4.5, yg=0.25, C=0.05, T= C; H”
The base shear force can be calculated as:  Fp, =S4 (T) A W/g

The design spectrum can be calculated as:
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Problem (6) -16%

If the soil bearing capacity under the ground =
rectangular water channel shown in Fig. 4 is 80 3F
kN/m’, design the channel and give reinforcement
details and

show the reinforcement details on a cross-sectional
elevation.
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Problem (7) -16%
If the soil bearing capacity under the ground
circular tank shown in Fig. 5 is 120 kN/m>.

i. Choose a suitable structural system of
the tank;

ii. Calculate the bending moment and
normal at the base of tank wall and
design the section.

iii. Calculate the maximum ring tension of
the wall and design the corresponding
section.

Fig. §

Problem (8) - 18%
For the elevated water tank shown in Fig. 6:
i. Check if it is necessary to use a horizontal beam at the dome and cone connection (a-a).

ii. Design the circular wall for beam action.
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