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There are 9 question sheets and 8 answer sheets including a cover sheet.

This examination booklet consists of only question sheets. Use the other booklet for answers.

Fill your examinee’s number in the specified positions in both booklet covers and each answer sheet.

Do not disband this booklet. If the sheet has been disbanded accidentally, tell an invigilator and follow his/her instruction.
Mark the specialized subject that you have selected, with a circle in the Selection row in the table given below. The specialized
subject which you mark must be the subject that you registered in the application.

Use one answer sheet for each question. If the space is not enough, use the other side of the sheet and write down “to be
continued” on the last line of the front side.

(7) Retum the question sheets together with the answer sheets.

(8) When you are required to draw a diagram, draw it on the answer sheet.

(9) You may use the approved ruler and calculator.

(10) Raise your hand when you have any questions.
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Question 1

Regarding truss structures, answer the following questions.

(1) Explain internally statically indeterminate truss.

(2) The truss shown in Fig, 1-1 is subjected to two concentrated loads, P. Determine the internal forces of members U, D,and L.
Assume the support at A is a pin, and B is a roller.
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Question 2
The simply supported beam (flexural rigidity: £7 and 2EI) shown in Fig. 2-1 is subjected to a concentrated load, P. Determine the
maximum deflection and maximum angle of deflection. Assume the support at A is a pin, and B is a roller.
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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.

9ty

9x
ot1.

M, | Mo

dx Qx+dx

Fig. 3-1

fiRE 4

Fig. 4-1 IR I1E0 1S, 12KN/m OFERE, 4KN/m OBERERE, 16kN OBEEPEHEIMERTD. Aldev
FH, BiER—7—ZAThHD. ZoLE, UTERDL.

(DA BT BED (Em&En) HERAORKE

() C 2B BIEEDRITE— A2 FORKE

A DT <HENZRBIT BIEDOF AW IDRKNE

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 kKN. 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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Fig. 4-1
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Question 5

The frame shown in Fig. 5-1 is subjected to a uniformly distributed load of w =8 kiN/m. The elastic modulus of the frame’s members
is 200 GPa, and the yield stress is 360 MPa. Assume C is a pin support. Also, member AB is pinned at its ends for x—x axis buckling,
while member AB is fixed at its ends for -y axis buckling, Determine if the frame can support the applied loading, when the factor
of safety with respect to buckling of member AB is 3.

w=8 kN/m
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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.

Y

2m

20kN

Fig. 6-1
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Question 1

Answer the following questions regarding concrete materials.

(1) Write the four main mineral components of cement. For each component, introduce the relevant chemical formula and the
hydration reaction equation. Do not use the abbreviations commonly used in cement chemistry.

(2) Explain the advantages and disadvantages of using fly ash as a mineral admixture for concrete.

(3) Explain the fineness modulus of aggregate.
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Question 2

Answer the following questions regarding fresh concrete.

(1) Explain the term “workability” of concrete.

(2) Explain the term “entrained air”.

(3) Explain the term “bleeding” of concrete and its effects on the properties of hardened concrete.
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Question 3

Answer the following questions regarding hardened concrete.

(1) Draw the stress-strain curve of concrete under uniaxial compression, and explain its characteristics in relation to the internal crack
propagation.

(2) Explain the reason why drying in concrete pores causes shrinkage of concrete, using the surface tension of water yand the pore
radius 7. Define any other symbols, if necessary.

(3) Briefly explain three typical measures to prevent the alkali silica reaction when constructing a new concrete structure.
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Question 4
The mechanisms of cement particle dispersion using a high-range water-reducing admixture are “electrostatic repulsion” and “steric
hindrance”. Explain each mechanism using a suitable figure.
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Question 5
Explain the deterioration mechanism of reinforced concrete structures caused by carbonation. For each of new and existing structures,

propose two measures against carbonation.
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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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Question 7
Using the following equations for the relationship between stress and strain of concrete, derive the equivalent stress block for

calculating the bending capacity of a reinforced concrete beam.  Define any other terms, if necessary.
2

k12 e (%
0K ] ¢ 8; 8(,,
O'é =k f'c
Where, o,: stress of concrete, €, strain of concrete, €,,: strain of concrete at peak stress (= 0.002), g,,: ultimate strain of concrete
(=0.0035), k;: reduction factor (=0.85), f'.: compressive strength of concrete.
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Notices
(1) There are 3 question sheets and 8 answer sheets including a cover sheet.
(2) This examination booklet consists of only question sheets. Use the other booklet for answers.
(3) Fill your examinee’s number in the specified positions in both booklet covers and each answer sheet.
(4) Do not disband this booklet. If the sheet has been disbanded accidentally, tell an invigilator and follow his/her instruction.
(5) Answer all the questions.
(6) Return the question sheets together with the answer sheets.
(7) When you are required to draw a diagram, draw it on the answer sheet.
(8) Raise your hand when you have any questions.
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Question
(1) The infrastructures’ requirements are different in regions, depending on the social conditions. Discuss the requirements of
infrastructure construction and management for a remote island area, in about 300 words.

(2) Describe your ideas on how civil and environmental engineering or civil engineers can contribute to increasing food security, in
about 200 words.
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Question
Describe the title and background of your desired research in the master’s course, and also review the literature including the
objectives, methodologies, results, and remaining problems, in about 800 words. The list of references prepared in accordance with

the specified format can be used in this essay.



