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There are 9 question sheets and 7 answer sheets each 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 an individual 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 sheet.
Return the question sheets together with the answer sheets.
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

A jet flow with a width b and velocity v on the x-y horizontal plane is impinging on a 8 tilted plate having 7/2 bend on one side (Fig.

1-1). Assuming that the shear stress acting on the plate and the energy loss of the flow are negligible and the flow is uniform for

vertical z direction, answer the following questions.

(1) Find v1 and .

(2) Find b1 and &, when outflow 2 has no influence from the bend (i.., the distance Z between the jet impact area and the bend area
is long enough).

(3) For the case of (2), find the hydrodynamic forces £ and F;, acting on the plate in the x and y directions by using inflow conditions
b, vand 6. Here, pis the fluid density.

(4) When the distance L becomes shorter, the width of outflow 2 is changed from 5, for the case of (2) to &, + Ab,. Find F; and F),
and explain the situation when Z becomes shorter than before.

Qutflow 1
\Nidﬂl bl
Velocity: v

Qutflow 2 x
Width: 5,
Velocity: v

Fig. 1-1
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Question 2

Answer the following questions regarding a flow where a hydraulic jump occurs as shown in Fig. 2-1. Here, g is flow discharge per
unit width, and /, and / are the water depths before and after the hydraulic jump, respectively. Note that bed friction is negligible.
(1) Find the velocities before and after the hydraulic jump (v, v») as shown in Fig. 2-1.

(2) Find the relationship of the specific forces before and after the hydraulic jump.

(3) Derive the relationship between the Froude number before the hydraulic jump and the ratio of water depths //A;.

(4) Derive the energy.loss due to the hydraulic jump using the water depths, /1 and 7.

Water depth /»

AV
Water depth 7 ﬂ :

Y Flow velocity w»
y — > v

//< Flow velocity w

Fig. 2-1
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.Question 3

(1) Awaterway is shown in Fig. 3-1. Here, h, is the critical water depth, h is the uniform water depth, and the waterway is long
enough. Draw the schematic diagram of the water surface profile by indicating the types of water surface profiles, such as M1,
M2, M3, §1, 82, $3, hydraulic jump, etc.

(2) Derive that the water surface profile of gradually varied flows in a wide rectangular channel can be expressed by the following
equation,

dh _i-1I
dx 1-F?

G-1)

where h is the water depth, ¢ is the bed gradient, I is the energy gradient, and F; is the Froude number.

Fig. 3-1
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Question 4

Ina wide channel with a slope S, a uniform flow occurs in a laminar flow state (Fig. 4-1). Answer the following questions. Here, p
is the water density, 4 is the viscosity, and g is the acceleration of gravity.

(1) Show the equation for the balance of forces acting on a fluid volume of the differential height ¢&.

(2) Find the bottom shear stress 7o using water depth / and slope S.

(3) Derive the shear stress vertical distribution.

(4) Derive the velocity vertical distribution.

(5 Derive the unit discharge g.

x\\\\\\\\\\\\\\\\\\

Slope: §

X
k\\\\\\\%\\\\\\\\\l\‘

Fig 4-1
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Question 5

(1) Explain the friction coefficient of circular conduits using all the following words.
[Reynolds number, laminar flow, turbulent flow, hydraulically smooth, wall roughness]

(2) Consider the following equations for the velocity of the groundwater in the riverbank.

| U=—f22275 2072 1)

Where, U and ¥ are groundwater velocity components in the horizontal x and y directions, respectively, 4 is groundwater
depth, = is impermeable rock height, and & is permeability coefficient.
Derive the equation for the groundwater level.




4

2025 £ 4 A A% (April 2025 Admission)

BB RERFRFERTZRFHARELRENS (—F8%K) F9H B AERRREE

Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
~ Entrance Examination Booklet (General Selection)

(202541 A 23 B EHi / January 23, 2025)

HEEBRETS HESERRETS . L
b .= : : FHEF
3P E (EM#AD AR A A Civiland | S ﬂ ? d Inﬁajj{::JruL;% d
Subject Civil and Environmental Program Environmental pectanze Sruette ane
Engineéring 1 Engirieering : subject Transportation Planning
faled 1

3 DEBEOFAFITEEICANWT, B KRB ERRIC, FREIS EEHR LSRR Table 1-1 1RT. B &b
B U CHRE DS TEEAE D E I BEKE o = 01 TRERL. F ok (MR S%) &t 5hEE
Table 1-2, Table 1-3 |7~

Question 1

The average travel speed for vehicles on a road was measured five times in the cases of weekday and holiday (see Table 1-1). Using
statistical tests, check whether the average travel speed on .a holiday is higher than that on a weekday, at a significance level . =0.1.

F-distribution table (upper probability 5%) and t-distribution table are shown in Tables 1-2 and 1-3, respectively.

Table 1-1 Measurement results for the average travel speed for vehicles on a road (unit: kin/h)

Weekday 36, 35, 36, 34, 29
Holiday 39, 45, 45 44, 43
Table 1-2 F-distribution table (upper probability 5%)
v Numerator
Degrees of freedom 1 3 3 2 3
1 161.448 199.500 215.707 224.583 230.160
2 18.513 19.000 19.164 19.247 19.296
Denominator 3 10.128 9.552 9.277 9.117 9014
4 7.709 6.944 6.591 6.388 6.256
5 6.608 5.786 5410 5.192 5.050
] Table 1-3 t-distribution table
Degrees of freedom a=0.1 o=0.05 ~ a=0.025 oa=0.01 o=0.005
1 3.078 6.314 12.706 31.820 63.657
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2353 3.182 4.541 15.841
4 1.533 2.132 2.776 3.747 4.604
5 1476 2015 2.571 3.365 4.032
6 1.440 1.943 2447 3.143 3.707
7 1415 1.895 2.365 2.998 3499
8 1.397 1.860 2306 2.896 3.355
9 1.383 1.833 2262 2.821 3.250
10 1372 1.812 2228 2764 3.169
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Question 2

One hundred visitors come to a major semiconductor company every day by taxi or bus from the nearest airpoit. The company is
currently planning a shuttle bus service between the company and the airport for the visitors. The trip time and fare for each transport
mode are summarized in Table 2-1. The distribution of time value to the passengers f(¥) is shown in Fig. 2-1. Answer the following
questions,

(1) Estimate the numbers of visitors who use taxi and those who use bus (no. of visitors/day). -

(2) Afterthestart of the shuttle bus service, predict the numbers of visitors who will use taxi, bus, and shuttle bus (no. of visitors/day).
(3) Based on the resuits of (2), propose multiple measures to increase the number of visitors who will use shuttle bus.

Table 2-1 The trip time and fare

Trip time Fare
(minute) (JPY)
Taxi 10 2000
Bus “ 30 200
Shuttle bus 20 . 600
g 1/15000 for 0<V<15000
SV =
0 for 15000< V
[ i
O >
0 5000 10000 15000 V
Time value (JPY/hour)

Fig. 2-1 The distribution of time value to the passengers
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Question 3
Solve the following linear programming problem.

Objective function: 4x + 6y - Max
Constraint conditions: x + 2y < 8

3x <16
4y <16
x,y=0
fijeE 4
DUF OB SR L.
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Question 4

Explain the following terms.

(1) Urbanization restricted area
(2) National spatial planning
(3) Person trip survey

(4) Geodetic system

RERE 5 _
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Question 5
Introduce three important infrastructures for disaster prevention in urban areas and describe their purposes and issues.

ERE 6
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Question 6

For disaster mitigation in urban areas, in addition to the structural measures, it is important to implement some non-structural
measures by the three main actors of residents, community, and government. Describe such non-structural measures from the
perspectives of self-help, mutual aid, and public assistance in about 250 words.
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Notices
(1) There are 3 question sheets and 7 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) Retum 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

Inorderto mitigate global warming, well-planned social infrastructure developments including energy transition and carbon dioxide
emission reduction play significant roles. However, the optimal developments may vary for regions or countries with different natural
conditions and/or socio-economic situations. By choosing two different regions or countries, discuss the backgrounds of social
infrastructure developments aimed at mitigating global warming in each, and the effects and limitations associated with the social
infrastructure developments, in about 250 words.
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Question

After writing your desired research topic in the master’s course, explain the background of the research by summarizing the
objectives, methodologies, results, and shortcomings of previous studies, in about 800 words. The list of references prepared in
accordance with the specified format can be referred in the Essay.



