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Notices ,
‘(1) There are 10 question sheets and 7 answer sheets including a front 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) 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.

(6) Use one answer sheet for one question. If the space is not enough, use the back side of the sheet and write down “to be

continued” on the last line of the front side.

(7) Return 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
Draw a typical stress-strain curve for mild steel (low-carbon steel) in tension and explam the difference between nominal stress and
true stress.

RileH 2
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Question 2
The simple beam shown in Fig. 2—1 is subjected to a linearly distributed load (maximum intensity: g). Assume the flexural rigidity
EIis constant. Find the maximum values of deflection and rotation.
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Fig. 2-1
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Question 3
The circular arc structure AB shown in Flg 3-1 is subjected to a vertical load P. Assume A is a fixed-support. Draw diagrams of
axial force, shear force, and bending moment. \
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| Question 4

The frame shown in Fig, 4-1 is subjected to a single 1 kN moving load on beam CG. Assume A and B are pin suppotts, and E is an
internal hinge. Draw the influence line curves for the horizontal and vertical reactions at supports A and B, and the shear force at
hinge E.

C ' D E F G
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Fig. 4-1
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. Question 5

The truss shown in Fig. 5-1 is subjected to two loads P = 10 kN. The members of the truss are pin connected at their ends, and they
are made of steel (Elastic modulus =200 GPa, Yield stress = 250 MPa). Also, the members have square cross-sections. Assume B
and D are pin supports. Determine the minimum sizes for members AB and CB that will prevent each member from buckling.

24m N  24m

Fig. 5-1
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Question 6 :
The beam shown in Fig. 6-1 is subjected toa umforrnly distributed load w. Assume A is a pin Support, and B and C are roller supports.
Also, the flexural rigidity EI is constant. Determine the reaction at support B.
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Question 1

Answer the following questions.

(1) Explain the excess pore water pressure.

(2) Explain the normally consolidated clay and overconsolidated clay.

3) Explain four standard types of shear tests under the tri-axial compression condition.
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Questlon 2
Considering the schematic three—phase diagram of soil shown in F1g 2-1, derive the following equations.
O v=1=(Gs+e *Sn
=Ywe
@2 e= " G | 1
In the above equations, G is the specific gravity (;f soil particles, S, is the degree of saturation, e is the void ratio, % is the saturated

unit weight, % s the wet unit weight, % is the dry unit welght, % is the unit weight of water, j is the unit weight of soil particles, and .
w is the water content ratio.

A m=0 4‘
_iL_.___
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Question 3

“ Explain the following technical terms regarding the earth pressure.

(1) Active earth pressure

(2) Earth pressure at rest

(3) Passive earth pressure

(4) Coulomb’s earth pressure theory
R (5) Rankine’s earth pressure theory
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Questlon 4

Fig. 4-1 is a schematic figure of the falling head permeability test of soil. In this figure, a is the cross-sectional area of the burette, 4

is the cross-sectional area of the soil specimen, L is the length of the specimen, / is the head difference from the outlet, and & is the

permeabi]ity coefficient of the specimen. Answer the following questions.

(1) Head difference 7 at time #; decreased to /» at time #,. Derive the differential equation expressing the time evolution of the head
difference.

(2) Solve the differential equanon derived in (1), and derive an equatlon to estimate the permeability of the specimen, .

Area: a

N
]

3

Specimen length: L

l¢

Fig. 4-1
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Question 5
Derive the one-dimensional differential equation of consolidation in accordance with Terzaghi’s theory, using F1g 5- 1 and '
considering the following assumptions.

(1) Consolidation layer (clay layer) is saturated and umform

(2) Uniformly distributed load is vertically applied on the ground surface. Settlement and flow of water will occur only in the vertical
direction. '

(3) Seepage flow is governed by Darcy's law.
(4) Permeability and compressibility of the consolidation layer (clay layer) are constant in space and time.

EE .
(Uniformly distributed load) o le
P
f—} X
AN ANANAL % ‘ ’ dz
- GWL z o
z=0 —p o T T dy

Consohdanon 1ayer (olay) dx l

———————— 045 aQZdz
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Question 6

Consider a seabed (a horizontal saturated clay deposit) as shown in Fig. 6-1. An additional linearly distributed load is applied on the

seabed due to the water pressure variation caused by a wave (Fig. 6-2). Answer the following questions.

(1) Derive the equations expressing the moment by the distributed load, the moment by the soil resistance, and the factor of safety
assuming the circular slip failure of the clay deposit as shown in Fig. 6-2. Here, the radius of the slip circle is  [m], the central
angle of the slip circle is 6[°], the undrained shear strength of the clay deposit is ¢, = 4.0 +2.0z [kPa] (z: depth from the seabed -
[m]), and g [kPa] is the maximum value of the triangular distributed load applying on the seabed of the assumed failure area.

(2) Calculate g [kPa] and the factor of safety assuming r=2.0 m, @= 120°, and the sea level slope 8 =20°. Here, the unit weight of
water is 10.0 kKN/m®.

¥ (Sea level) Y

YRS (Seabed)

BRI i
(Saturated clay deposit)

Fig. 6-1

10
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Notices

(1) There are 3 question sheets and 9 answer sheets iﬁcluding a front sheet.
(2) This examination booklet consists of only question sheets. Use the other booklet for answers.
3) Flll‘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 1nv1g1]at0r 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 needs for the infrastructures are different in countries or regions, depending on the natural, environmental, and social
conditions. Choose a specific country or region, and discuss the requirements of infrastructure construction and management in
your chosen country or region, in about 300 words. '

(2) While civil infrastructures are built for various needs, they should all contribute to the sustainable development of society.
Choose one specific infrastructure, and explain the relationship with SDGs considering its life cycle in about 300 words,

THE GLOBAL GOALS

For Sustainable Development

NO 1ER0 GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY HUNGER AND WELL-BEING EDUCATION EQUALITY AND SANITATION

g1V

AFFORDABLE AND DEGENT WORK AND INDUSTRY, INNOVATION 1 0 REDUCED 1 SUSTAINABLE CITIES 1 RESPONSIBLE
CLEAN ENERGY ECONOMIC GROWTH ANDINFRASTRUCTURE INEQUALITIES AND COMMUNITIES GONSUMPTION

|
AY /

a4 | CO

CLIMATE LIFE BELOW LIFE PEAGE, JUSTICE PARTNERSHIPS
1 1 1 1 1

AGTION WATER ON LAND AND STRONG

INSTITUTIONS

FOR THE GOALS

&
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Question

After writing your desired research topic in the master’s course, explain the background, objectives, methodologies, results, and
problems of prg:Vious' studies, in about 800 words. The list of references prepared in accordance with the specified format can be
referred in this essay.



