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Question 3

Derive differential equations of equilibrium of beams, dM/dx = O and dQ{dx = —¢x, using the equilibrium condition of the small
element shown in Fig, 3-1
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Question 4

The beam shown in Fig, 4-1 is subjected to a dead load of 1.2 kN/m, a live moving load of 4 kN/m and a concentrated live moving
load of 16 kN. Assume the support at A is a pin, and B is a roller. Determine the followings.

(1) the maximum positive (upward) reaction at A

(2) the maximum positive moment at C

(3) the maximum positive shear just to the right of the support at A
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Question 6
The frame shown in Fig. 6-1 is subjected to a concentrated load of 20 KN. Beam AB has a square cross-section of 100x100 mm?.

Bar CD has a circular cross-section of 10 mm diameter. The elastic modulus of the frame’s members is 200 GPa. Assume A is a pin
support. Also, the bar CD is pinned at its ends. Determine the vertical displacement of point B due to the applied loading.
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Question 1
Answer the following questions regarding concrete materials.
(1) Write the four main mmexal components of cement. For each component, introduce the relevant chemical formula and the
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(2) Explain the axdvar{tagesl and disadvantages of using fly ash as a mineral admixture for concrete.
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Question 6

Answer the following questions.

(1) Draw an interaction diagram for a reinforced concrete member subjected to a bending moment and an axial force, and explain
three typical modes of bending failure.

(2) When expansive concrete is used fora reinforced concrete member, the expansion of concrete is confined by the reinforcements.
Explain the effect of the induced initial stress in concrete on flexural cracking capacity.

(3) Describe the procedure of the pre-tensioning method in manufacturing prestressed concrete, and explain its advantages.
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