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* Notices .

(1) Thereare25 question sheets and 8 answer sheets each including a cover sheet.

This examination booklet consists of only quéstion 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.

(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

The cantilever beam shown in Fig, 1-1 is subjected to a single load P. Assume A is a fixed-support. Also, the flexural rigidity is £
when the magnitude of bending moment on the cross-section is less than or equal to M, and 1/3EI when it exceeds M. Determine
the deflection v at the point of B as a function of P and draw the relationship between P and vs.
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Question 2

Answer the following questions regarding the moment of inertia. .

(1) The relationship between the moment of inertia about an arbitrary Z-axis I and the moment of inertia about the z-axis passing
through the centroid L is shown as I;=L+)t*4, using the centroid coordinate (v, z0) and the cross-sectional area 4 in YZ plane.
Derive this relationship.

(2) For the rectangular cross-section shown in Fig. 2-1, determine the moments of area and inertia about the Z-axis and use them to

« determine the moment of inertia about the axis passing through the centroid.
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Questlon 3
The beam shown in Fig. 3-1 is subjected to a single load (40 kN) and a uniformly distributed load (10 kN/m). Assume A is a pin-
support, C is an internal hinge, and D and E are rollers. Draw the bending moment and shear force diagrams.

40kN : 10kN/m
i Vv FTITTILTII,
N B l C \ AD AN
| | |
F 4m | 4m 1 2m | 10m
Fig, 3-1 |
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Question 4
The frame shown in Fig. 4-1 is subjected toasingle 1 KN moving load on beam BD. Assume A is a fixed-support. Draw the mﬂuenoe
line curves for the vertical reaction, the shear force, and the bending moment at support A.

B C D
.
4m
Vv A
< ZI< rdl
Fig. 4-1
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Question 5 ‘

The truss shown in Fig. 5-1 is subjected to a single load P. The members of the truss are pin-connected, and they are made of steel
(elastic modulus =200 GPa, yield strength =250 MPa). Also, the cross-sectional area of the members is 1.1x1 07 m?, and the moment
of inertia is 0.1x107® m*, Assume B and D are pin-supports. Determine the maximum load P that can be applied without causing
any of the members to buckle.

L 1.o6m
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Question 6
The beam shown in Fig, 6-1 is subjected to a single load (30 KN) and a uniformly distributed load (5 kN/m). Assume A is a fixed-
support, and C is a roller. Also, the flexural rigidity £ is constant. Determine the reactions at supports A and C.

SOkNI 5 1N/m

6m

Fig. 6-1
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Question 1
Answer the following questions regarding concrete materials.
(1) Explain the differences in strength development and hydration heat generation among ordinary portland cement, high-early-
strength portland cement, and moderate-heat portland cement in relation to the CS and C5S contents in each portland cement.
" (2) Introduce one typical pozzolan for concrete mineral admixture, and explain the advantages and disadvantages of using it in
concrete. A
(3) Explain the mechanism of air entrainment in concrete when using an air entraining admixture.
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Question 2 ,

Answer the following questions regarding fresh concrete.

(1) Introduce two factors affecting the workability of concrete and explain how each factor affects the workability. -
(2) Explain the effects of bleeding on the properties of hardened concrete and reinforced concrete.

(3) Explain the laitance layer. ~
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Question 3

Answer the following questions regarding hardened concrete.

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

(2) Explain the mechanism and characteristics of autogenous shrinkage of concrete.

(3) Explain the frost damage of concrete and describe the factors which significantly affect this deterioration.

RRE 4
T AL hORGEEEY, BERELE] E@boﬂ VA B AL NOBRYEBRRICOVTEHAL, FOHRTYVWRSE
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Question 4
Cement manufacturing processes are deeply related to env1ronmental impacts. Explain the cement manufacturing processes,
including what causes the increase in environmental load and what contributes to its reduction.

RHRE 5 | v . ‘ o
B ) — NEEIOHEEITONT, BEA D = ALEFIE L. S 5iC, FRvisy & BREMEEmciT 5,
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Question 5
Explain the deterioration mechanism of reinforced concrete structures due to chloride attack. Also explain two measures agamst
the chloride attack for each new and existing structures. :
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Question 6

Answer the following questions regarding reinforced concrete beams.

(1) Find the distance from the extreme compression fiber to the neutral axis when tensile reinforcements of the doubly reinforced
concrete beam with a rectangular cross-section are yielded by bending moment. Define necessary notations for the calculation.

(2) Explain the effect of autogenous shrinkage of concrete on bending cracking, shear failure, and tensile bending failure capacities
of bearns.

(3) Itis reported that steel corrosion can cause decrease or increase in the shear capacities of beams, depending on the anchorage
conditions of main reinforcements. Explain why each of these opposite trends can occur.

RHRE7
 Fig -1 SRS TE 28T 286520 7 U= MY O %k L. 728, é{ﬁﬁm7 oy 7 &V TEV.

Question 7
Calculate the bending capacity of the reinforced concrete beam with a T-shape cross-section as shown in Fig. 7-1. Here, the
equilibrium rectangular stress block can be used.

. b=1000mm R
: I
S
|
L Concrete
é £ =25N/mm?
§ Steel
XL j;=350N/mm2
4 E=200kN/mm?
J PRRPEPS A =6500mm?
TomEmTTETT T e 00
b, =200mm
Fig. 7-1
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Question 1 :

Explain the following technical terms in geotechnical engineering.

(1) Soil particle density, and minimum and maximum densities of sands
(2) Relative density and void ratio

(3) Dilatancy

FERE 2 - . ‘
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Question 2 ,

The standard Proctor test was conducted at the laboratory. The test data is shown in Table 2-1. Answer the following questions. The
soil particle density is 2.66 g/om’. | '

(1) Draw the compaction curve and zero air void curve.

(2) Determine maximum dry density pgmqy and optimum moisture content Wop¢ .

(3) Explain the meaning of compaction curve shape from the geotechnical engineering point of view.

(4) Calculate the execution management range of moisture content with target degree of compaction Dc =90 %.

Table 2-1
Moisture content (%) : Wet density (g/cm’)
6.8 1.70
8.0 1.82
11.0 ‘ 2.00
12.6 S 215
15.0 2.15
174 2.00
18.6 | 1.90
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Question 3
Answer the following questions regarding the seepage flow of water in the ground.
(1) Derive the governing equation of three-dimensional seepage flow in the ground using the differential element shown in
Fig, 3-1. {
(2) Using schematic diagrams, explain the mechanisms of ground failure phenomena due to seepage ﬂow (quicksand, boiling, and

piping).
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Question 4

Answer the following questions regarding the stress in the ground.

(1) Explain Terzaghi’s effective stress model using an appropriate figure with following terms: total stress, effective stress, and
excess pore water pressure.

(2) For the ground shown in Fig. 4-1, calculate and draw the vertical proﬁles for the vertical total stress, pore water pressure and
vertical effective stress. The following equation should be used for the pore water pressure in the capillary zone. :

S ‘
| u=- (i—(%) thcapilla‘ry
In this equation, u is pore pressure (kPa), S is degree of saturation (%), hcgpiniary i thickness of the capillary zone (m),
~and ¥, is unit weight of water (=9.81 kN/m®). The constant degree of saturation in the capillary zone is 60 %.

0
Dry sand, ¥;=18.5 kN/m®

E
L=

a 7
a

9

Saturated clay, y; =19.2 kN/m?
12
v Impermeable layer ¥¢ + wet unit weight
Fig. 4-1
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Question 5

The results of laboratory constant pressure (CP) direct shear test of a sand sample under the dramage condmon showed cohesion cq

=5 kPa and internal friction angle ¢;=40.5°. Answer the following questions. ‘

(1) Caleulate the shear strength of the sand in the direct shear test, when the normal stress is 200 kPa.

(2) The direct shear tests are classified into two types: the CP and constant volume (CV) tests. Illustrate the typical eﬁ"ectlve stress
paths for loose and dense sands under the CP and CV conditions.

IRE 6

TREI ST BT ORICE A L.

(1) a7 HRYSIECHHOMTHN, ()TATE (T OREA D =AW TREZ AN TR L.
Q) TRSER RS L LR T 3 oblF, FHEhOBEIc oW T L.

Question 6

Answer the following questions regarding the sediment disasters.

(1) Explain using figures the mechanisms of the typical sediment disasters: (i) slope failure, (ii) debris flow, and (iii) landslide.
(2) Explain three typical structural measures for sediment disaster mitigation.

11
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Question 1 :
(1) Explain the following technical terms.
(a) mitigation
(b) atmospheric inversion
(c)BOD ‘
(2) Explain the difference of prediction interval and confidence interval for the estimation of an environmental index.
(3) Explain the reason for the difficulty of reduce of nonpoint pollution with an example.

12
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Question 2
There is a pond with inflow and outflow. Inflow organic pollutant concentration is 2 mg L. The pond can be divided into two parts
with completely mixed flow, with hydraulic retention times shown in Fig. 2-1. The organic pollutant is decomposed with a first-

order reaction of the concentration for each part. The reaction rate coefficients are shown in Fig. 2-1. Derive the outflow concentration
of the pollutant.

Inflow: Q (m3 d2)

Organic pollutant concentration = 2 {mg L)

Hydraulic retention time = 1 (d)
Reaction rate coefficient = 1 (dY)

Hydraulic retention time = 1.5 {d)
Reaction rate coefficient = 0.5 (d%)

Fig. 21
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Question 3
Answer the following questions regarding drinking water treatment.
(1) The following equation is given for the ideal sedimentation tank with 100 % of particle removal
v=0/A
where, v is settling velocity of particles, Q isflowrate, A issurface area of the tank.
Derive this equation.
(2) Explain the purification mechanism of rapid sand filtration in about 50 words.
(3) For the chlorination of drinking water containing ammonia, explain the relatlonsh1p between dose of chloride and residual
chloride concentrations in about 100 words using a figure.

fifiE 4

PR B U CLA T ORICE 2 L.

() EHBRIECIT 57 L—3 3 L8 7 NOTETEIREE & SVI (sludge volume index)DBE{RZ 50 SFAREE-CRiBE
X.

Q) Bk7at AR HARRNFIROE/KE & RO ZET.
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Question 4 ‘

Answer the following questions regarding wastewater treatment.

(1) “Explain the relationship between the sludge concentration in an aeration tank and sludge volume index (SVI) in the activated
sludge process in about 25 words.

(2) Derive the relational expression between the water content and the volume of excess sludge in the dewatering process.

(3) Draw a flow diagram of the biological nitrogen removal process, and explain the roles which microbes play in the removal in
about 100 words.
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FilRE 5

AENEHE 50 m® DIFRME A A ) 7 27 % —T COD JEEE 500 mg L DK A /KFREAR R 12h CEs 5. AU
KO COD Y% SOmg L' CERIEERT 5. /M A~ ADHIEIMEEEL 02kg CODkg VSS™ d”, HFRIERIL 0.5
kg VSSkgCOD' ThH5. LITORIZEZ L. ‘

(1) WFKE [m®dERD L.

(2) COD FFEATH [kgCODm>d'] Z>Rkwd L.

- (3) CODBRER [ ZRD XK.

(4) COD BRE#EE [kgCODm>d'] &3k L.

) VT2 E2—NON A A= ARE [mg VSSLY] 23R L.

(6) AFNEROLERGEE [kgVSSd'] &k L.

Question 5 ‘

A wastewater of 500 mg COD L is aerobically treated by a bioreactor with an effective volume of 50 1’ at a hydraulic retention
time of 12 h. The bioreactor is operated at a steady state with the effluent of 50 mg COD L. The specific substrate consumption rate
and the growth yield of biomass are 0.2 kg CODkg VSS™ d” and 0.5 kg VSS kg COD™, respectively. Answer the following questions.
(1) Find the flow rate of wastewater [m® d"].

(2) Find the COD volumetric loading rate [kg COD m” d']. -

(3) Find the COD removal efficiency [-].

(4) Find the COD removal rate [kg COD m” d'].

(5) Find the biomass concentration in the reactor [mg VSS L.

(6) Find the production rate of excess sludge [kg VSS d'].

15



20214 10 A, 20224 4 A A% (October 2021 and April 2022 Admission)
[ BRSO ST T AR e R S LR AT (R FMRE AFRABRRE
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University

Entrance Examination Booklet (General Selection) ‘
(2021 4 8 A 26 HFEMi / August 26, 2021)

MHEREBRETY AR R T i -
a4 . N - L H BRIERA TS
PR - (I8 .E D e C.IVﬂ and Specialized | Sanitary and Environmental
Subject Civil and Environmental Program Environmental subiect | Engineering
Engineering I ‘ Engineering J

FEIRE 6

25°C 17317 % 0.1 mol L {7 v E= A (NHCD RIS OWCUTORIZEZ L. 25°CIZBIT 57 o E=7
D FAREERK 1S 1.8¥10° Th B, 25°C 1B HARDA ALK X 1L0x104 Th 5. Ky 3RTO L S iZRSh
3. ,

_[NHZ][OH]

\ " [NHg]

(1) TR O HO DS FFER T L.

Q) BHETD Cl OB AT

Q) WRF ORI T 2ENCEE T E.

@) IR OB T,

(5) [HIZRET 2 = FEaEl T

Question 6
Answer the following questions regarding a solution of 0.1 mol L™ ammonium chloride (NH.C1) at 25°C. The base dissociation
constant for ammonia Ky, is 1.8x107 at 25°C The dissociation constant for water Ky is 1.0% 10‘14 at 25°C K, is expressed as
follows. :
| _[NH}][OH]
® [NHs]
(1) Show all the chemical species in the solution excluding HO.
(2) Show the mass balance equation of Cl in the solution.
(3) Show the mass balance equation of nitrogen in the solution.
(4) Show the charge balance equation in the solution.
(5) Derive the cubic equation for [H'].
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il 7

BRI DN TUL T ORIZE A &

(1) AT OfREEHIHE L.

(a) AERERIEEY)
(b) WY VU B
(2) IRNA 7 70 —FZ DN TLLT D 8 DO fFEA AV TR XK.
[Fa—F, oI, ==y, F—F—A, #EE, RNABETF, PCR, FISH]
(3) BRI DREEEREE b (RSIHEAR A R ZAAT CX 5 SIP (stable isotope probing) 5% 200 FRE THIAT L.

Question 7 :
Answer the following questions regarding microbial ecology.
(1) Explain the following terms.
(@) extremophile
(b) polyphosphate accumulating organisms
(2) Explain the rRNA approach using the following eight terms.
[probe, sample, sequencing, database, design, rRNA gene, PCR, FISH]
(3) Explain the stable isotope probing (SIP) method that can analyze the microbial community structure and metabolic function of
microorganisms simultaneously, in about 100 words.
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FiRE 1

FEFENEMR R A EEN — OV T AT ORIICE 2 L.

) FEED x FaoEEHFERL, (L) TRSND. %ﬁ@%ﬁﬂﬁ@%&k&%ﬁﬁﬁi

Q) R 2DDFEERT L vV ¢ WFET D & EOFIHOLME ¢ OFRERETE.

3) BQ)DFaED L ¥, *ﬁ PRI TR DB B LI 2 & e

@) RS, FEREMERT WA s (SR> TEASENE L L2 & GE(13) ZE

Question 1

Answer the following questions about an incompressible viscous fluid motion.

(1) The equation of motion in an arbitrary x-direction is given by equation (1.1). Explain the physical meaning of each term.

(2) When the velocity potential of equation (1.2) exists, show the conditions of the flow field and the equation for ¢.

(3) Under the flow condition for question (2), show that viscosity has no effect on the motion of the fluid.

(4) From equation (1.1), derive equation (1.3) in which the total head does not change along the streamwise direction s in a non-
viscous steady flow.

ou ou ou ou_ 19p o’u u u) 11
AU AV AW E g V| (L.1)
o0 ox oy 0z @ pox ox* 0 oz’ .
:%’ ’U:a—¢’ M):% (1.2)
x e
2 . .
o, p -0 (1.3)
os\2g pg
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fiifiE 2

NIRRT A A —dp | dx (2 X 03EB LTz, ZOWERE (=h) (BRI RIS ED
NTWB. Fig 21 \RT & S W HRICTA TR N x 8, SRELFIANC y % & 5. A% x Sl SATICHEE U T
L, +olHEAe o7 4RD 2 /ﬁimfm COWTBTORICEZ L. 208, £ p, EJINHE g, {;MZIS&J# P B
SRR V.

(1) x BHFTARRIR OIS 2> & SEARTEID 5375 u () 25RO L.

@) % =0 DFFD, u()EsRdL.

3) U=0, %;ﬁ 0 DEED, u()ERb L. |
@) ZhDDREESTR DRI OV \T,JEE)%}J:

Question 2
Incompressible viscous fluid was - flowing by pressure gradlent ~dp / dx . An infinite plate is put horizontally on the surface ()=h).

x-axis is parallel to the plate and y-axis is vertical as shown in Fig. 2-1. The plate starts to move parallel to x-direction with the
velocity of U. Answer the following questions about the two dimensional flow after enough time has passed, using pressure p,
acceleration of gravity g, fluid density p, and kinematic viscosity v.

(1) Find the horizontal velocity distribution # () in the vertical direction from the bottom to the plate.

(2) When %zo,ﬁndu(y).
(3) When U=0and %#:O,ﬁndu(y).

(4) Explain the characteristics of these velocity distributions.

y
A

plate
/.

=N

Fig. 2-1
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RilRE 3

mwhlm,ﬁMoma>f%@&*%hkmf%%%ﬁb wﬁwﬁAMﬁiﬂﬁf%ékbf LUTFORNZE

L.

(1) EBRKBITIN OV CHREA 0,034 m¥s, KD 005 m & 725 & & OREREn & TR~ =0 7 OFRA
A DEHE L.

= }. h312 3.1

ZC, VIXETE TR, ni :tvv—/ 7 DFERRI, h VKR, NIKEABLTH 5.
) %%k&ﬂf 77— NS 115 [0 B AR ERE TN ERRD K. TRk, <= Z ORERBIIR() D Z L
L7z & &95.
B) KBARR L 7 — FEARE LT, A7 —ViNEEKEED 25 fGOAKBIZRNT, @FtE, (b)om%:ro J:U(c)'\u/
7 OB, FERKKRIZRT BEIEED-EEIUrED =KD L.

Question 3
Water is ﬂowmg in a straight rectangular experimental channel with a width of 1 m and a slope of 0.01. Answer the following
questions, assuming that the shear stress on the sidewalls is negligible.
(1) Calculate the roughness coefficient n from Manning's formula shown in equation (3. 1) when the flow discharge is 0.034
m’/s and the uniform water depth is 0.05 m in the experimental channel
V—lﬁﬁ GD
where, V is the depth average flow velocity, n is Manmng s roughness coeﬁ'xment h is the water depth and I is the
channel slope.
(2) Calculate the water depth and flow velocity at which Froude number is 1.15 in the experimental channel. Here, Manning's
roughness coefficient does not change from question (1).
(3) When bed slope and Froude number are the same between the experimental channel and a channel with a scale 25 times
larger, calculate the ratios between the large-scale and experimental channels for the following variables: (a) flow velocity,
(b) flow discharge, and (c) Manning's roughness coefficient.
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(1) BKEEHZEROKERIIRE. ) TRENS. K@D 3 DOEH S, w, ye DEHEDETL > T 12 O/KEHH
FRRSID. 12 DKERD S B, S5>0, w>y DERIERNSKER AT

10/3
) Q:SO—‘—y——
dx (y )3
1= 2
y

(2) K& R BB KEIKDENICIs Y, TRRTARICES TO 5. KERIYHED AL —A S —
N CAFASER SN S S DTN, Fig.d-1 12 OO KB OREFTFARE RN = b DO TH 5. (a) FRAEL, (b) &
ABIGRA CORER 2 T L.

@.1)

Question 4

(1) The differential equation of a gradually varied flow is given in equation (4.1). The combinations of the three parameters So, ),
y. generate twelve different forms of the surface profile. Illustrate the general surface profiles, when So> 0 and o> Y.

10/3
d 1_[&]
y
* y
%)
y

(2) Water is flowing in a long enough channel from a large reservoir and falls abruptly at the downstream end of the channel. A

sluice gate is located approximately midway of the channel. Fig. 4-1 shows the longitudinal channel profiles. Illustrate the
surface profiles for (a) mild slope and (b) steep slope.

@.1)

(a) mild slope
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FifRE 5
(1) L& BRI OWT, LATORF 22 TRV TRRIAE L.
[LA I VRS, LA I NVRIES, RIS, EEEEACHL, EEBEEARE, KEREAOME]
(2)Fig. 5-1 \OR 31 5 RBIKERTIC IO T, BB Z DT O A & OV TR L.
NEEE T 5 v X, WEE0E, wsEst, B, EEEAEG, 5]

Question 5
(1) Explain the characteristics of turbulent flows and laminar flows using all the following words.
[Reynolds number, Reynolds stress, viscous stress, momentum exchange, friction loss factor, hydrauhcally rough wall]
(2) Explain the principle of momentum in an open channel flow as shown in Fig.5-1 using all the following words.
[momentum flux, cross-sectional mean velocity, velocity distribution, pressure, bed shear stress, drag force]

hy

PV TTTTTTIIIITTITTTI I I T T T I T I T I I I I VT T T I I T T I TTT

“section 1 . section 2

Fig. 5-1
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RiRE 1 ,

Table 1-1 OIEART—H x, y (T OWTLATORIIE % L.

() B gy, gy ZABHEE 95% CREHEET L. ABEAKMES%OEHE4 O X277 THD.
Q) BRF—Hx, y OHERISE 0, 23RO L.

() EATF—Fx, y OEAMEEREERD L.

Question 1
Answer the following queshons regarding sample data x and y as shown in Table 1-1.

(1) Calculate the 95 % confidence interval for the population mean x4 and yy The ¢ value of 5 % significarice level wﬂh 4 degrees
of freedom is 2.77.

(2) Calculate the sample covariance oy, of sample data x and y.
(3) Calculate the sample correlation coefficient of sample data x and y.

Table 1-1
ID X y
1 6 5
2 1 2
3 2 1
4 4 3
5 1 2
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AARDER HEERABEHORRIHERS % Table 2-1 IR, EXRE @Jﬁ%ﬁ :\‘5‘7‘/1/
Yi=a+bt+e

EF5. T, LiZtFOBRBBERAEH, o bIIITAH, el i%%IE“CE%Z) LITORIZEZ L.
1) %/J\_%{i ZEY, a bEWEEL

Q) FN_FREEHAT SIROBERICN T D OMREZ R~ L.

(3) 2030 D HADESR BBERA EHE TR X

@ ZOBKEBEEETT VOB & I DR AR L.

Question 2
The time-series trend in the number of electric vehicles owned in Japan is shown i in Table 2-1. The electric vehicle ownership model
is assumed as
Yi=a+btte
where, ; is the number of electric vehicles owned in Japan in year #, a and b are model parameters, and e, is the error term. Answer
the following questions. |
(1) Estimate @ and b using the least squares method.
(2) Describe the distribution’s hypothesis of the error term required for the least squares method.
(3) Predict the number of electric vehicles owned in Japan in year 2030.
(4) Explain the limitations of this electric vehicle ownership model focusing on the function form and the explanatory variable.

Table 2-1
Year - Electric vehicles owned in Japan (1000 vehicles)
2015 62
2016 73
2017 ‘ -9
2018 105
2019 117

AR

EPLMF'EW;&&@@ SEET B S U FORNC 2 L.

(1) VOERPEHEREIRIZ DUV T 400 SRR TRl L.

Q) B L HISEERD TR A5G, TUEMEAHEEED S OBRFEZ iV o0& 2 L.
() SHEFERITIE Y RESSRER LT D58, TEMHEEIED & OB E VD IEA L.
(4) LRI CIUB R A R 5 E CRES A REA IR K.

Question 3

Answer the following questions regarding traffic demand fdrecasting for hilly and mountainous areas.
) Explam the four-step method in about 200 words.

(2) Which step of the method can forecast the decrease in the traffic volume due to population ag1ng‘7
(3) Which step of the method can examine the transport mode to substitute a disused railroad?

(4) Explain the problems of the four-step method for hilly and mountainous areas.

24



20214 10 A, 20224 4 A A% (October 2021 and April 2022 Admission)
JEBREER G SR TRA R RS AR (— B FMAEAFAREE
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
‘Entrance Examination Booklet (General Selection)

(2021 4= 8 A 26 H 3N / August 26, 2021)

AR TF A AR T

27 3| o PN, 3 Y E‘M
REEE (FMBHE D TRT T A Civil and S ﬂ? d I f?jt;:tlj% d
Subject Civil and Environmental Program Environmental peciaize nirastructure and -
s N subject Transportation Planning
Engineering I. | Engineering

FETRE 4

LT OHPMREZ AT L.

(1) - Akt

Q) TITAET 4 T Ta—F
() ERERSRLT

@ ERGEE

Question 4

Explain the following technical terms.

(1) land use zone and building regulations
(2) activity approach

(3) cost benefit analysis

(4) national spatial planning

RiRE 5

(1) SEEREETISIT S U — RE A KTONT, 50 FREECRile X

Q) STHiEX R L BARRZATEIOVT, Wb U — REA MIER Lo 0BRFEZTC, ZnEi 150 5
FEEE G L.

() HIEXBEEORRICOVT, 150 FHRE THIAT L.

Question 5

(1) Explain the lead time in disaster evacuation in about 25 words.

(2) Explain eviction evacuation and emergency safety measure in about 75 words for each, by giving specific examples and
referring to the lead time.

(3) Explain the challenges of eviction evacuation in about 75 words.

[iRE 6
B A TR AT o T ERORENMTE R £ @%@ﬁzﬁs & or@%ﬁf;@m &, 300 FRE TR L.

Question 6

Explain why it is difficult for the government and other rescue entities to rescue residents who have taken the emergency safety
measure, in about 150 words.
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ZER EDEEEIE
() RIEARIISEREREE A3, EFRIRREEA I BH 0 £
Q) ZTHUIRTRERM T AR FRRICEEA L T E &V,
() RIERMOFRL UM FROLSEDOIRE LT-EIT, ZRESETRAL TSN,
@) ZOMFHIIS LTIWNTERA. —HTHIELITTLE o581, EBIGRBRERICREA TR
HZ .
() ERITHE LRI
(6) MREFNRIARERMRE & BIZEIR LET
(7 R XEEEXZ2I] W) ?%75%5%/-\ %, FREFRICGEAT D L.
©®) BRI AR S DEAIISETETH L.

Notices
(1) There are 3 question sheets and 9 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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FiIRE )
(1) AR HHAERELRIT, FNENOE - MR & ITREREROBRERE) - e ERIC
STEPSTND, HEFEORE L ST T, fERTEIEE 20N RE 600 FE Tmt X,

(2) BHFEFTRE/BASSEAZ (SDGs) ZiERkT H7-0I0, AR THY, COX S REMP T D00, el
D% Z % 600 ZFFRE Tk~ L.

Question

(1) The social demands for the infrastructures are different among various countnes orregions, depending on their levels of economic
development and their historical or social backgrounds. Regarding the construction and management of infrastructures, d1scuss
the current problems and their backgrounds, in about 300 words.

(2) Describe your ideas on how civil and environmental engineering can contribute for achieving the sustainable development goals
(SDGs), in about 300 words.
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REGHE LRI R OFENTEEZFE LD X T, HEHIFEREICEE L C, R &, ST BEY,
FiE R BShRESAEIRLC, 1,600 FEETHRE L. B, FTEOEE> TER LV E 2 —
YA RSB TEI.

Question ‘ 4

~ 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.
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