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Question 1
Derive Castigliano's second theorem for a simply supported beam subjected to concentrated loads, Py, P, ***, P, -+, and Py.
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Question 2

The beam shown in Fig, 2-1 is subjected to a uniformly-distributed load g and an axial force P. Assume A is a pin-support, B is an
internal hinge, and C and D are rollers. Draw the axial force diagram, shear force diagram, and bending moment diagram of the
beam.
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Question 3
The beam shown in Fig. 3-1 is subjected to a single load P at C. Assume the support at A is a pin, and B is a roller. The flexural

rigidity £/ is constant. Determine the slope at point A of the beam.
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Question 5
The beam shown in Fig. 5-1 is subjected to a single load of 20 kN at B. Assume the support at A is aroller and C is fixed. The flexural
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Fig. 5-1
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Question 6
For a pin-ended column, show that Euler’s buckling load Py is 72E]I/ I?. in which / is the length of the column and £/ is the flexural
rigidity.
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Question 2

Answer the following questions regarding fresh concrete.
(1) Explain the slump of concrete.

(2) Explain the laitance.

(3) Explain the plastic shrinkage.
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Question 3

Answer the following questions regarding hardened concrete.

(1) Explain the curing effects on the strength of concrete.

(2) Explain the cement-water ratio law for the compressive strength of concrete.
(3) Explain the pessimum content of reactive aggregate in alkali silica reaction.
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Question 5
Explain the mechanisms of autogenous shrinkage and drying shrinkage of concrete. Also, explain factors affecting each shrinkage.
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Question 3

Answer the following questions regarding drinking water treatment.

8% Explain the relationship between the surface loading rate and the particle removal efficiency of sedimentation tanks in about 50
words.

gg Explain the difference in the purification mechanisms between slow and rapid sand filtrations in about 50 words.
Explain the advantages and disadvantages of ozonation for disinfection in about 50 words.
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Question 1

Answer the following questions about Eqgs. (1.1) — (1.4) for two-di ional fluid motion.

(1) The equation of motion in an arbitrary X direction is expréssed as Eq (1.1). Explain the physical meaning of each term.

(2) Explain the condition of the flow field when the stream function £ exists. Explain the condition when the potential function

CXIStS U= — a_l/./_
(3) Show that viscosity does not affect the fluid motion when yand gexist.
(4) Show that the total hydraulic head H'in Eq. (1.4) isucgr@_ént %Vgr_@here for steady flow, when wand gexist. -
&~ oy
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Question 3
(1) Show that the loss coefficient at a sudden expansion in a circular pipe is Ki~(1-A1/A;), where A1 and 4 are cross-sectional areas

before and after the sudden expansion, respectively.
‘(D\ 2 & L R Y e A 4 - i Ll e Yy L P

<z
A — A
Tank A
D
A H
L~
H: z - X
v D-
A\ — TankB | /=
I l Y
< > > »
Ll L3 L4

14



2024 % 4 A AZ (April 2024 Admission)
LB RERFERAER TR ZMERELRRAITE (—HRK) TR E AERREE
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University

Entrance Examination Booklet (General Selection)
(2024 € 1 B 25 BFEHE / January 25, 2024)

MREBRRETSY HEEBRETY #E ‘
HEREL R (FM#EETD A=/ A7 Civil and Secialized | KR
Subject Civil and Environmental Program Environmental p:ﬁl;?elczte Hydraulics
Engineering I Engineering )

FERE 4

Fig, 4-1 \oRT/AE S OB —EDES § THIEORE VEPN TG, ORI THS. LTORMIZ
BxL.

(1) BE z TOADON HVRERD L.

() FoEH u Z RO L.

(3) BIMENT- ) OitEE RO L.

Question 4

An oil with high viscosity flows on a slope with gradient S, as shown in Fig. 4-1. The oil layer depth is 6. The viscosity of the oil is
4 Answer the following questions.

(1) Write the equilibrium equation of the forces at depth z.

(2) Find the velocity distribution u.

(3) Find the flow rate per unit width.

v
=
d
S .
Fig. 4-1
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Question 5

(1) Explain the classification of open channel flows using the following terms.
[unsteady flow, uniform flow, gradually and rapidly varied flows, sub- and super-critical flows, laminar and turbulent flows]

(2) Draw the water surface profiles in a steep channel with constant gradient and uniform width, and explain the characteristics of
water surface profiles using the following terms.
[normal depth, critical depth, Froude number, upstream direction, downstream direction, hydraulic jump]
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Question 1

One hundred residents of a town were surveyed about public transportation use and car ownership, and the contingency results were
obtained as shown in Table 1-1. Describe the relationship between public transportation use and car ownership using the test of
contingency table. The chi-square distribution value is 6.64 withy| degree of freedom and a significance leyg] of 0.01.

Table 1-1
FEEE - People who use pubhc transportation | People who do notuse public transportation
: ~j; YFa:l;bﬁ:g Lﬁ_ﬁpersons)f VAR LA

A, o b o-:u\"w—;« R 5, LT ORI

) BPITHECEY, a b EHEEE L.

Q) AOEEHZETTVERT, 20034, 2008 4F, 2013 £, 2018 47, 2022 EOEEHRE AT L

() DEEHFETTINVOERBREAHET L. EEERIIEINT IERENRAETT LN TITE Y ELTT
e 4.
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Question 2
The time-series trend in the number of traffic accidents in Japan is shown in Table 2-1. The traffic acc1dent model is assumed as

T e ———————————————— e
L L
W i
ﬁ )—J L —
)
Table 2-1

Year The number of traffic accidents in Japan (1,000 accidents)

2003 , - 948 .

2008 . 766 :

2013 665 : ’

2018 ' 431

2022 301
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Question 3

Answer the following questions related to traffic demand forecasting,

(1) Explain the four-step method.

(2) Which step of the method is used to assess the impacts of a natural disaster? What is the reason for using that step?
(3) Which step of the method is used to examine the'ride sharing? What is the reason for using that step?

(4) Explain the limitations of the four-step method.
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Question 4

Explain the following technical terms.
(1) building coverage ratio

(2) technological externality

(3) national spatial planning

-(4) urbanization contro] area
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Question5
Answer the following questions about urban fires.
(D) Explam the chamctenstlcs of fires in urban areas and compare them with those in detached houses in suburban areas.
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Notices
(1) There are 3 question sheets and 8 answer sheets each 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 requirements for infiastructure vary depending on the social and economic conditions by each country or region. Considering
a country or region as an example, discuss the challenges and solutions for the development and maintenance of infrastructure,
in about 300 words. '

(2) In recent years, disaster mitigation to reduce the damage caused by disasters has been becoming increasingly significant. Describe
your ideas on what contributions can be made to disaster mitigation by civil and environmental engineering, in about 200 words.
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