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There are 28 question sheets and 8 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.

(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) Youmay use the approved ruler and calculator.

(10) Raise your hand when you have any questions.
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Question 1
The simply supported beam shown in Fig. 1-1 is subjected to a moment /=30 kN'm and a load P. Assume the flexural rigidity £/
is constant. Determine P when the deflection at C is zero.
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Question 2
Fig. 2-1 shows the plane stress state of a small element. Determine principal stresses and their directions using a Mohr’s stress circle.
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Question 3

The truss shown in Fig. 3-1 is subjected to two loads of 4P and 2P. Assume A is a pin-support and J is a roller. Answer the following
questions.

(1) Explain that the internal force of member AB is zero.

(2) Determine the internal forces of members CD, CE, and CF.
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Question 4

The beam shown in Fig. 4-1 is subjected to a 150 kN/m uniformly distributed moving load. The length of the distributed load is 30
m. Assume A is a fixed-support, B is an internal hinge, and C is a roller. Answer the following questions.

(1) Determine the position of the moving load at which it causes the largest moment at A.

(2) Determine the largest shear force at D.

A D B C
| JAY
Il 4m ! 4m ! 10 m !
Fig. 4-1
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Question 5

The column shown in Fig. 5-1 is subjected to an axial load of 400 kN. Assume A is a fixed-support and B is a roller. Also, modulus
of elasticity £ = 180 GPa, yield stress oy = 340 MPa, cross-sectional area A = 8x10° mm?®, and moment of inertia /= 18x1 0° mm*.
Determine the factor of safety with respect to buckling.

400 kN

4m
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Question 6
The frame shown in Fig. 6-1 is subjected to a single load (20 kN) and a uniformly distributed load (1 kN/m). Assume A and D are
pin-supports. Also, the flexural rigidity £7is constant. Determine the reactions at supports A and D.
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Question 1

Answer the following questions regarding concrete materials.

(1) Write the hydration reaction equation of CsS in cement and explain the characteristics of the reaction in comparison to those of
CsS.

(2) Explain the hydration reaction properties of ground granulated blast furnace slag and fly ash, specifying the differences between
the two mineral admixtures.

(3) Explain the four moisture states of aggregate.
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Question 2

Answer the following questions regarding fresh concrete.

(1) Explain the slump of concrete.

(2) Explain two typical forms of segregation in fresh concrete.
(3) Explain the plastic shrinkage.
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Question 3

Answer the following questions regarding hardened concrete.

(1) Explain the creep of concrete.

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

(3) Explain the characteristics of cracking patterns caused by the alkali-silica reaction of concrete.
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Question 4
Explain the effects of mix proportion, curing method, age, and testing method on the compressive strength of hardened concrete.
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Question 5
Explain the biological deterioration of concrete in detail using a schematic figure, considering the biological deterioration of
concrete in a sewage treatment facility as an example.
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Question 6

Answer the following questions on reinforced concrete columns.

(1) Using equations, explain the effect of yielding strength of longitudinal reinforcements on the axial capacity NV, of a column with
lateral ties. The following parameters may be used in the equations; A.: cross-sectional area of concrete, £': compressive strength
of concrete, E.: elastic modulus of concrete, &,/ ultimate compressive strain of concrete, Ay: cross-sectional area of longitudinal
reinforcements, £ yielding strength of the reinforcements, and E: elastic modulus of the reinforcements.

(2) Explain the functions of reinforcements in a column with spirals.

(3) Explain the secondary moment of a slender column subjected to bending moment and axial force. Define the notations for the
explanation, if necessary.
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Question 7

Answer the following questions on a rectangular reinforced concrete beam. For this beam, 4: height of the beam, d: effective depth,

b: breadth of the beam, £: compressive strength of concrete, & ultimate compressive strain of concrete, As: cross-sectional area of

tensile reinforcements, £: yielding strength of tensile reinforcements, and £,: elastic modulus of reinforcements.

(1) Draw three typical relationships between bending moment and curvature for the various cross-sectional areas of tensile
reinforcements and write the names of bending failure types.

(2) Determine the bending capacity of the beam with the medium cross-sectional areas of tensile reinforcements in (1).

(3) Using a schematic figure and equations, explain the classical truss analogy to estimate the shear capacity of a concrete beam
with stirrups. For this beam, 4,,: cross-sectional area of stirrups, £,,: yielding strength of stirrups, o angle of stirrups, s: spacing
of stirrups, & angle of diagonal cracks, and z: distance between compressive and tensile stresses.
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Question 1

Explain the following technical terms in geotechnical engineering.
(1) Quicksand

(2) Mohr’s failure criterion

(3) Degree of compaction
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Question 2
Explain three common collapse mechanisms of river levees caused by floods using schematic figures.
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Question 3
Answer the following questions regarding the ground stress.
(1) Derive the stress distribution equation of the uniformly distributed line load as shown in Fig. 3-2, referring to the diagram of
Boussinesq’s stress equation for a concentrated load (Fig. 3-1) and the following equation.
_ 3Pz
% = onrs
Where, # is the distance between the loading point and the stress evaluation point.
(2) Points A, B, and C are subjected to vertical concentrated loads as shown in the plane view of Fig. 3-3. Calculate the vertical
stress increment under point C at the depth z=5m.

¥ dx

r
1
T
I

Fig. 3-1
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Question 4

Answer the following questions regarding the consolidation.

(1) Explain the difference between the compaction and consolidation of soil.

(2) Consider a horizontal clay ground (thickness: 2AH=20 m) under a double drainage condition. Uniformly distributed load g =200
KN/m? is applied on the ground surface instantaneously, and then, the load is kept constant. According to Terzaghi’s one-
dimensional consolidation theory, the distribution of the normalized excess pore water pressure u/ g changes over time as shown
in Fig. 4-1. In this figure, z (m) is the depth from the ground surface and 7 is the characteristic time expressed with the following
equation,

Cy-t
12
where C,, is the consolidation coefficient (cm?¥s), t is the elapsed time from the initial instance of loading (s), and L is the
maximum drainage distance (cm).
When €, =3.2X10°cm?s, calculate the excess pore water pressures at z= 5 m after two, four, and eight years from the initial
instance of loading.
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Fig. 4-1
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Question 5

A wall with non-frictional surface (height: /7= 8.0 m) retains the backfill soil (Fig. 5-1). To calculate the total active earth pressure

on the wall using Rankine’s earth pressure theory, answer the following questions.

(1) The wall moves leftward and the backfill soil reaches an active state. The groundwater level is initially at the bottom of the wall.
For the backfill soil, cohesion ¢ is 5.0 KN/m?, internal friction angle gis 35.0 °, and wet unit weight 5 is 15.0 kN/m’. Determine
the horizontal normal stress o7, (KN/m®) at a depth z (m) from the surface of the backfill soil using Mohr-Coulomb failure
criterion.

(2) Under the conditions of (1), calculate the total active earth pressure P, (kN) on the wall.

(3) Due to insufficient water drainage, the groundwater level rises to the surface of the backfill soil after rainfall infiltration.
Calculate the total active earth pressure on the wall assuming that the cohesion of the backfill soil is decreased to 0.0 kN/m?
during the saturation process (the internal friction angle is not changed). Here, saturated unit weight . is 18.0 kKN/m’, and the
unit weight of water %, is 10.0 kKN/m®.

Height Retaining 5
H[m] wall Backfill soil
Initial water level <7
—- nitial water level <7
Fig. 5-1
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Question 6
Answer the following questions regarding geo-disasters.
(I)  Indicate three countermeasure techniques applied to the reinforcement of embankments and explain their mechanisms.

(2)  Explain three examples of slope disaster mechanisms caused by heavy rainfalls.
(3) Explain a typical geo-disaster especially caused in coastal areas due to trench earthquakes and the countermeasures against

such a disaster.
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Question 1
(1) Explain the following technical terms.
(a) Alkalinity
(b)PM 2.5
(c) Biodiversity
(2) Explain the difference of the measurements of turbidity and light absorbance in terms of optical physics.
(3) Explain the similarity of BOD and COD.
(4) Explain the possible influences of the soils of a basin on the river pH.
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Question 2

There is a pond with completely mixed flow having an inflow and outflow of a river. The BOD concentrations of the inflow and the

pond were 5 mg L™ and 3 mg L", respectively. The hydraulic retention time of the pond was 10 hours, and no photosynthesis

occurred in the pond. The BOD was presumed to decompose with a first-order reaction of its concentration in the pond.

(1) Estimate the reaction rate coefficient (hr ™) of the BOD decomposition.

(2) The DO concentrations were 8 mg L and 7 mg L™ for the inflow and the pond, respectively. Estimate the reaeration rate
coefficient (hr '), when the DO is presumed to be consumed identically to the BOD decomposition. Assume that the saturated
DOis8mgL™
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HKIZBA L TLATORNZE 2 L.

(1) EEOBREHIRWT, REAMEIEERRF TH5. #0EHEZRK R AVTHRFT L.
Q) BHEASBETE, BIECEESDRNENS. ZoHEE% 100 TR Gl L.

() HERIZ L AWEFOLEFT & ERTE 100 FFE TR L.

Question 3

Answer the following questions regarding drinking water treatment.

(1) The surface loading rate is an important factor in designing the sedimentation tank. Explain why using figures and equations.
(2) In the rapid sand filtration, flocculant is added in the pretreatment process. Explain why in about 50 words.

(3) Explain the advantages and disadvantages of disinfection with chlorine in about 50 words.

fikE 4

TAGEICBI L CEL T ORICE 2 L.

(1) ZP=IAREDRRT & T 100 2 TRl L.

Q) TEMHBIROD LA T DMK I S0 FREE TR L.

@) AWreniESR - U URRRET R EAO T —MEmRL, U UDRESNAHEES 200 TFERE T L.

Question 4

Answer the following questions regarding sewerage and sewage treatment.

(1) Explain the advantages and disadvantages of separate sewerage in about 50 words.

(2) Explain the influence of bulking on the effluent in the activated sludge process in about 30 words.

(3) Draw a flow diagram of the biological treatment process with simultaneous removal of nitrogen and phosphorus, and explain
the mechanism of phosphorus removal in about 100 words.
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BHERNVERE 10 m® O3 AU 7 7 Z—T COD J2EE 10,000 mg L' DHK A HGIIRS 5. U 7 7 Z—30FRMRE 8 kg
CODm*d' ZH L, COD BREZE %L ECERTS. BETDH A AHTADA L AREL 10% Th 5.

(1) FAETE HFK COD BHFEAT kg COD m” d') %KD kL.

Q) BEFREKE [m’dNZRD L.

() MFEKORA COD 2% [mg CODL %K L.

(4) A# 0 COD %4& [Nm’CH kg! COD]Z .

(5) 1 BIZBET DRKRO A AHAE [Nm' d'|25HER L.

Question 5

A wastewater of 10,000 mg COD L is anaerobically treated by a reactor with an effective volume 10 m’. The reactor’s COD
removal potential is 8 kg COD m™ d”, and the reactor is operated at >80% of COD removal efficiency. The methane concentration
of produced biogas is 70%.

(1) Find the accepted maximum COD volumetric loading rate [kg COD m™ d™].

(2) Find the maximum flow rate [m® d"'].

(3) Find the maximum COD concentration in the effluent [mg COD L™].

(4) Indicate the equivalent COD of methane [Nm® CH, kg COD].

(5) Calculate the maximum biogas production per day [Nm”® d].
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fEiRE 6
25°C 1Z334F 5 50 mmol L™ DFEFEET RV 7 2 (CH;COONa) ¥EIEIZ DOV CEATORMICE % L. 25°C IZ8iT HEHED
FAREEEERI 1T 1.7<107° TH S, 25°C 1281 2KDA U AE Ko 1d LOXI0 ¥ TH D, KJILLTO X 3 icEEN5S.
BEEAT B U o AIETHBEL T B L A7 LT LU

[H*][CH5CO0"]

2 [CH3COOH]
(1) IEHD H0 DS oA 2 THEEE L.
Q) R OFEA BT 2WENCEE .
(3) HERF D Na DTENEHE R
(4) TR OEMSEE TR
(5) [HNZEET 5 =R AT,

Question 6
Answer the following questions regarding a solution of 50 mmol L™ sodium acetate (CH:COONa) at 25°C. The acid dissociation
constant for acetic acid K, is 1.7x107° at 25°C. The dissociation constant for water K, is 1.0x107 at 25°C. K, is expressed as
follows. Assume that the sodium acetate is completely dissociated.
_ [H*][CH;C007]

2 [CH3COOH]
(1) Write all the chemical species in the solution excluding H>O.
(2) Indicate the mass balance equation of acetic acid in the solution.
(3) Indicate the mass balance equation of Na in the solution.
(4) Indicate the charge balance equation in the solution.

(5) Derive the cubic equation for [H'].

18



2022 F 10 H, 2023 & 4 H A% (October 2022 and April 2023 Admission)
Ih B RFRFFEEEE T AR F AT LREMNY (—i8R) FME B AFEHRRE-E
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University
Entrance Examination Booklet (General Selection)
(2022 4 8 A 25 A3 / August 25, 2022)

ey RET® £ RIETY . . 5
g | P e, | EREERELE gy BT
AERE H (FMBHE D A= AN Civil and Speciali . .
. - . . pecialized | Sanitary and Environmental
Subject Civil and Environmental Program Environmental : L
. . . . subject Engineering
Engineering I Engineering
flRE 7

WAEMAERRIZ OV T LA T ORICE 2 L.

() & E OBEEMROREND, BRIET D7 L—70 16S RNA B{x{% PCR L CHEIET 5 &,
HE9E LaV Vi 27— 73D 16SIRNA B FIMEIESND Z E036H 5. TOXKE LT PCREHEED L
HNTRETNEDEEH & & OICEHAE L.

() LT DOFREDRFT & BT A L ENERRE L.

(a) ZTERNIAR PN % FV - fzHT
(b) A&7 LT

Question 7

Answer the following questions regarding microbial ecology.

(1) In the amplification of 16S rRNA genes of a targeted bacterial group using PCR method on samples from complex microbial
communities such as activated sludge, 16S rRNA genes derived from non-targeted bacterial groups are occasionally amplified.
Explain how to determine the PCR condition for resolving this problem with the reason.

(2) Explain the advantages and disadvantages of the following methods.

(a) “N-stable isotope analysis
(b) Metagenomic analysis
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AR HAEE 0 Y o T o U BB E pDFE RS FAL TN A, Fig, 1-1 D& S ITNEE D OWiE 1 &N d D

H 1L 25 ) A—2 TERN, BEs Gp) OKERA->TND. KEEDOHERZED Oh, D& E, LIFTORIZEZ L.

() AR Q LT 5 &%, WiE &Whm Il oW EfiEL KD L.

(2) W 1 & WHIE 1 G Wi L CEERER THAH L X, Wi, Wil CE= Y KER—ETHLZ L%
T~

Q) BHOF LI > T I —A ORAEE X, WiE 1 LW T OFLO Y 7K I &y DEESH h—hy % AV
THE Q &Rt

@) Shy & Sh DBRETRL, WEQ % Shy ZHVVTERR.

Question 1

A fluid of density pflows through a Venturi tube inclined at an angle & from the horizontal plane, as shown in Fig.1-1. Cross-section

[ of inner diameter D and cross-section II of inner diameter  are connected by a manometer filled with mercury (the density of

mercury o> p). When the difference in the surface height of the mercury is 8%, answer the following questions.

(1) When the flow rate is O, find the cross-sectional average velocity at cross-sections I and I1.

(2) Show that the piezometric head is constant at cross-sections I and II when the streamlines are straight and perpendicular to the
cross-sections | and I1.

(3) Considering Bernoulli's equation along the centerline of the tube, derive the equation of the flow rate Q using 6% (= ly—Fhy) which
is defined as the difference between the piezometric heads A and /i at the center of cross-sections I and II, respectively.

(4) Derive the relationship between 6%, and &5, and express the flow rate QO using 6/,
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—HRIEAKIEI TR B EFEROKEAZOWTEZ L. 728, =T —RAIER &5 LT 5.

(1) WimEreasy, KiExh, KEROEIZz,, BENEEZg L Lizk &, 2KEEH LR —E&2RKD
e

Q) 7/— FEE =\ Tdh/dx bdz/dx DBIREFAH.

(3) Fig. 2-1 DL TN ESBIE > T BRI VKEERIATET A O/KER Z/# . 708, UIEMmicBOTE
FLE 5.

@) QDL I 7AKEBIZ/R B Lk, () TENZRAEBOTHIAE L.

Question 2

Answer the following questions on the water surface profile for steady flow in a uniform width channel. Note that the energy loss is

negligible.

(1) Find the total hydraulic head H and specific energy E when the mean velocity is v, the water depth is /, the channel bed
height is z;,, and the acceleration of gravity is g.

(2) Express the relationship between dh/dx and dz/dx using the Froude number F,.

(3) Draw the water surface profile for subcritical flow in the channel with a small rounded ridge as shown in Fig. 2-1.

(4) Explain the above water surface profile of (3) using the equation derived in (2).

? v
=
Z 4%
[ =
Fig. 2-1
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K xy ENCFT D ZUOoeE AR A OER) 25 2 5. LLITORICE R L.

() BAT%E (Az=1)& LI INKBRAAY IZVERT§ B RAEIS 707 > Y Ui Fig. 3-1 TERENA. VKB BRI 5
BALAIESHT- 0 O x HIEEES R T, 2Rt

Q) HHEE IO, 5 [ TIEDOHHREEE s & OTAEE, AV THRB.D)TREND. abpbx, y FEEEY vE
HOTRE. 3618, VKOS (&, k%K% FVCERTE L.

o,=2ue, T,=4y, (3.1
() x HENEE AR ORSEIS T T 0L, SRR R oOER A VW CEE T L, RB)THEEhDL D L3
ir.
’u  Su
T =ul —+— 3.2
. #(axfrayzj (32)

(4) FEES IO IVKBBAXAY (213D p MERT 5. 2B O Lo T IVKEEO R ERNNG | X 2
ENBZLEEZ, x HEEFEREET,

Question 3

Consider the equations of motion for a two-dimensional incompressible viscous fluid in the horizontal x-y plane. Answer the

following questions.

(1) The viscous stress tensor acting on a differential control volume (CV) of water AxAy with unit depth (Az = 1) is defined as
shown in Fig. 3-1. Obtain the viscous stress terms per unit volume, 7%, which acts on the CV in the x-direction.

(2) The viscous stresses 0w, 7 are defined using the expansion and contraction rate & and the strain rate jx as in Equation (3.1).
Express &, . using x-direction velocity » and y-direction velocity v. Explain the deformation of the CV (&, %) using

appropriate diagrams.
O =208, T,=HY, (3.1)

(3) Show that the viscous stress term 7, in the x-directional momentum equation can be expressed in Equation (3.2) by using the
continuity equation for an incompressible fluid.
ou o
szﬂ( “., “] (32)

ox’ oy’
(4) In addition to the viscous stress, pressure p acts on the CV. Considering that these forces acting on the CV induce the
accelerating motion of the CV, derive the equation of motion in the x-direction.

Ty
- T
L
0. TX)'
Ay «—% «T——) o,
T"}'
——
Ty
Oy
— X
Ax
Fig. 3-1
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Q) BEEEEU. (=/10/p) AV Tu(@) 2R L. 728, 1 HEREABISSITH D,

Question 4

Answer the following questions about flow velocity distribution 1(z) within the viscous sublayer (Fig. 4-1). Note that p is pressure.

(1) Derive the Navier—Stokes equation in the x-direction.

(2) Find the velocity distribution u(z) within the viscous sublayer by using ¥ which is the velocity on the top surface of the
viscous sublayer (z = z). Also, describe the conditions under which 1(z) becomes a linear distribution.

(3) Find u(z) using the friction velocity U.(=,/1o/p) . Notethat 7, is bed shear stress.

ZN
velocity on the top surface of the viscous sublayer
ZO V *
o density
viscous subla dj
yer I ey —
dx
7 S

Fig. 4-1
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(1) BEELFRDESIFRERD AR, LT OFEm 22 TV G L.
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Question 5
(1) Explain the averaged velocity profiles for near-wall turbulent flows using all the following words.

[Reynolds stress, viscous stress, logarithmic law, viscous sublayer, wall roughness]
(2) Explain the sub- and super-critical flows using all the following words.
[long wave, hydraulic jump, critical depth, Froude number, water surface profile]
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& DHIEIRD 12 FFRSEEIC VT, FEH SARA &%, FIVEN S EEHA U -fEE4 Table 1-1 15579 {KH & B
B L CEROIGERDPE N E 3R EKE =01 THRES L. FiomE (HAFEES%) & t59%fE% Table 1-
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Question 1

The 12-hour traffic volume of a road was measured five times in the cases of weekday and holiday (see Table 1-1). Using statistical
tests, check whether the 12-hour traffic volume of a weekday is more than that of a holiday, at a significance level o = 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 12-hour traffic volume of a road (unit: vehicles)
Weekday 2029, 2827, 3035, 2444, 2732
Holiday 1837, 1693, 2157, 1981, 2332

Table 1-2 F-distribution table (upper probability 5%)

Degrees of freedom 1 2 3 4 5
1 161.448 199.500 215.707 224.583 230.160
2 18.513 19.000 19.164 19.247 19.296
3 10.128 9.552 9277 9.117 9.014
4 7.709 6.944 6.591 6.388 6.256
5 6.608 5.786 5410 5192 5.050

Table 1-3 t-distribution table

Degrees of freedom 0.1 o=0.05 o=0.025 o=0.01 o=0.005
1 3.078 6314 12.706 31.820 63.657
2 1.886 2.920 4303 6.965 9.925
3 1.638 2353 3.182 4.541 5.841
4 1.533 2132 2.776 3.747 4.604
S 1.476 2015 2571 3365 4.032
6 1440 1.943 2447 3.143 3.707
7 1415 1.895 2365 2598 3499
8 1.397 1.860 2306 2.896 3.355
9 1.383 1.833 2262 2821 3250
10 1.372 1.812 2228 2,764 3.169
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H KFEHER 120 AOHIMg) b DFGFEDH Y, FEVIRNLS 7 o —F i AEE->TRET 2. B

£, H RETHIRF VD LREE TOV vy MR EFET Th 5. FBENTEOBENRFH & £he% Table2-1 12,

FFHE ORHIMED 570 AV) % Fig. 2-1 (9. UFORIZE 2 L.

(1) &2 =LA ZDENENORMFNREEE (visiting persons/day) ZHEER L.

Q) v MWSABBEROD Y 7 L—, BN R, v MSAOENEIONANEEEEL (visiting persons/day) % T
HAEdL.

Q) QDFEREEIZ, v MRAOFIANGAEEL (visiting persons/day) ZHET§ R A EEIREE L.

Question 2

One hundred twenty visitors from other areas come to H University every day, and they come to the university by taxi or bus from

the nearest station. The university is currently planning a shuttle bus service to/from the station 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 V) is shown in Fig. 2-1.

Answer the following questions.

(1) Estimate the number of the visitors using taxi and those using bus in a day (visiting persons/day).

(2) Afterthe start of the shuttle bus service, predict the number of the visitors who will use taxi, bus, and shuttle bus in a day (visiting
persons/day).

(3) Based on the results of (2), propose the measures to increase the number of the visitors who will use shuttle bus in a day (visiting
persons/day).

Table2-1 The trip time and fare

Trip time Fare e 1/15000 for 0= V'=15000
(minutc) (Ud) =0 for 15000< ¥
Taxi 10 1500
Bus 25 180
Shuitle bus 20 700 *
—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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HOLERSHIX ITHEL Y ITHEA2179. 1EOXTET2 broBbta & 8 b0&Eip 2FERL, FORIZRIZ29
BAMERD. 1EOY THETL hoOBMa k4 FUoOBMBELES L, Z20OFBNE4s BAMA LD, [t
Ehta, BEZINTI60 FFTET 5. FIREOFREERKIC/ED X TS E Y TESHEIE R L.

Question 3
A construction company conducts two types of construction work; X and Y. Each X-construction work needs 2 tons of material o

and 8 tons of material B, and its profit is 29 million JPY. Each Y-construction work needs 4 tons of material a and 4 tons of material
B, and its profit is 45 million JPY. The company owns 60 tons each of materials o and [5. Estimate the number of X-construction
works and Y-construction works to maximize the profit of the company.

FiRR 4

N CARHE 1000 ANEE QS LRI TEET 570070V 2 kA MIGESEA), 70Y=2 M B (MaaS i
A) NZOWTOEM L {FiE% Table4-1 12777 ATORNCEZ L. 72721, BIZ L 0FEBIZER%ET5.

() 7u¥=2 b A, BOMERERD L.

Q) 7uPxr A, BOEAESLARD L.

@) (NEQAEBSEZT, i L > TR 7B Y=/ MOBEL, ZOHHER~<L.

Question 4

Table 4-1 shows the benefit and cost of project A (introduction of local currency) and project B (introduction of MaaS) to revitalize
a mountainous area with a population of approximately 1000 people. Answer the following questions using discount rate 5% per
period.

(1) Calculate the net benefit of projects A and B.

(2) Calculate the cost-benefit ratios of projects A and B.

(3) Based on (1) and (2), select the more appropriate project for the area and justify your selection.

Table 4-1 The benefit and cost of projects A and B

Period (year) 0 1 2 3 4
Project A Benefit 0 5 5 s 5 5
(million JPY) Cost 10 1 1 1 1
Project B Benefit 0 50 50 50 50 50
(million JPY) Cost 100 25 25 25 25 25
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(3) HUMREERR

Question 5

Explain the following technical terms.
(1) Statistical test

(2) Utility maximization theory

(3) Central limit theorem

RIRE 6
EEE LD EIER OB L NASE TR £ L OBy VT —F LA — A TIEEN D~V N v T
TF—F DB NTONT, 300 FFREEE TR L.

Question 6
Explain the difference between a big data containing trip behavior collected from mobile phone's location records and a paper-based
person-trip survey data in about 150 words.

RiRE 7
EEEZOMNBIEFRNOELN LT TEZ £ L DI- By I F— 2 2T 4 BEHEEERAT O BOR | S00E8 %
FRENEREET T, 300 FRE ChRT L.

Question 7

Discuss the advantages and disadvantages of using a big data containing trip behavior collected from mobile phone's location records
for the 4-step method in transport demand forecasting in about 150 words.
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Notices

(1) There are 3 question sheets and 8 answer sheets each including a cover sheet.

(Examination Time : From 13:30 to 15:30)

(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) Whenyou 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 demands for the infrastructures are different among various regions depending on factors such as landscape, climate,
historical and economic conditions. Considering this point, discuss the current problems and possible solutions for the
construction and management of infrastructures, in about 300 words.

(2) Describe your ideas on how civil and environmental engineering or civil engineers can contribute to increasing energy security,
in about 200 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.



