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Question No, I: ' (10 Marks)

Discuss the stability and determinacy of the following structures in Fig. 1?
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_ Questmn No.Z. _ o ' - (20 Marks)

_ Draw B M D for the frame shown in Flg 2 usmg the moment distribution method.
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Question No.3: : o _ (20 Marks)
Draw B.M.D for the frame shown i in F1g 3 usmg the slope deflection method |
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Questien No, 4; ' _ . ' (20 Marks)

‘a) Forthe undamped free vibration system, prove that: © (10 Marks)

= ¥, CO% w!: -}- o sin wi
W

b) Find the unknown weight (W) to have the same naturai pertod of wbratlon for the two

beams shown in Fig. 4 if E=2000 t;’cm _ _ A (10 Marks)
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Fig, 4
Question No. 5 o - (20 Marks)

For the frame shown in Fig. 5 the column section is 35x75 cm and the modulus of elasticity, E= 220
t/cm?. If the frame subjected to a harmonic force and the damping ratio is 18 % determine:;

1. The natural frequency and time period of vibration = - (3 Marks)

2, The damping coefficient o . ' . (3 Marks)

3. The steady state aroplitude o - : (4 Marks)

4. The maximum dynamic shear force in the golumns = . (3 Marks)

5. The maximum dynamic moment in the columns " (3Marks):
6. The maximum dynarmc notmal stress in the colummns - T (4 Marks)
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Questmn No. 6:

damping ratio = 18%. It is required to:
Draw mathematical model and free body diagram
* Whrite the equation of motion and its solution '
Compute the natural and damping time period of the frame
. Draw the displacement curves from 0 to 3T.
Compule the maximum displacement.
o .Fmd the loganthxmc decrements usmg two methods

Ksl=150 kNfm " m=200ke/m
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2tm

(20 Marks)
For the frame shown in Flg 6 with initial displacement = 10 cm, initial velocity = 15 cm / sec, and

(3M‘arks)

" (3Marks)
(4Marks)

-(4Marks)

(3Marks)
(3Marks)
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Question No. 7; o ' (20 Marks)

A free vibration test is conducted on an empty elevated tank. A cable is attached to the tank which-
applies lateral horizontal force equal to 16.4 Kips and pulls the tank horizontally by 2 in. The cable
is suddenly cut and the resulting free vibration is recorded. At the end of four complete cycles, the
time s 2.0 sec and the amplitude is 1 in determine: '

T. The logarithmic decrement : - _ (2 Marks)
2, The damping ratio : I - 2 Marks)
3. The natural period of undamped vibration ' (2 Marks)
4, The stiffhess _ S . (2 Marks).__:_
5. The weight of the tank _ ' ' {2 Marks) -
6. The damping coefficient S _ (3 Marks)
7. Number of cycles required for the dispiacement amplitude to decrease {6 0.2 in. (3 Marks)
8. If the weight of the water which required to fully fill the tank is 80 Kips. Determine the
natural vibration period and the damping ratio of the fully tank. oo (_4 Marks)
Question No. 8; D ' - (20 Marks)
For the two stories shear building shown in Fig. 7, E=2000 t/cm? and I=0.001 m? calculate: o
I The natural frequencies and corresponding normal modes o (10 Marks)
2. Verify the orthogonality conditions 3 - o (16 Marks)
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Fig. 7 :
Good Luck
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