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Notices

(1) There are 24 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) 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 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 6
The beam shown in Fig. 6-1 is subjected to a uniformly distributed load (12 kN/m). Assume B is a roller, and C is a fixed support.

Also, the flexural rigidity £7 is constant. Determine the reactions at supports B and C.
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Question 2

Answer the following questions regarding fresh concrete.
(1) Explain the term “entrapped air” and its impacts on concrete.
(2) Explain the term “workability” of concrete.
(3) Explain the term “bleeding” and its effects on the properties of hardened concrete.
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Question4
Explain the deterioration mechanism of reinforced concrete structures due to carbonation. Also, for each new and existing structures,

introduce two typical measures against carbonation.
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Question 5
Explain the deterioration mechanism of the alkali silica reaction and the characteristics of cracking patterns caused by the reaction.

Also, introduce three typical measures to prevent the reaction in the design of new structures.
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Question 1
Explain the following technical terms in geotechnical engineering.
(1) Consistency limit

_ 52\ Total stress and effective stress v
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Question 3
Answer the following questions regarding Terzaghi’s one-dimensional consolidation equation given below
du _ 0%u
e
in which
_k
v = MyYw

where, ¢ is the time, z is depth, u is excess pore water pressure, ¢,, is the consolidation factor, m,, is volumetric compression factor
(constant), k is permeability coefficient, and ¥, is unit weight of water.

(1) Explain the three conditions and five assumptions to derive Terzaghi’s one-dimensional consolidation equation.
(2) Derive Terzaghi’s one-dimensional consolidation equation considering the above requirements.



2023 45 10 B, 2024 & 4 B A% (October 2023 and April 2024 Admissions)
JE B RS REREE T AR 2 RS TREATH (—RBHR) FMM B AERBREE
Graduate School of Advanced Science and Engineering (Master’s Course), Hiroshima University

Entrance Examination Booklet (General Selection)
(2023 42 8 H 24 A EH / August 24, 2023)

A EEEEE T HEERBETE | op
AERFHE (EMBA D Tas g A Civil and Soocialized Hiil T %
Subject Civil and Environmental Program Environmental P ec;? 1zte Geotechnical Engineering
Engineering I Engineering subjec

iR 4

Flg 4-1 &C%Kﬁﬁ*ﬁ?ﬁOD%% Y D\TODF’FE&C%ZJ: 7"@3‘5’ iﬁ*}@%ﬁﬁﬁ% A=100 cm2, @*’f;ﬁéﬁ =10
m/sec, R =03 £975. ’ “

(1) &KEE, [EA7KEE, (EAEOME R L.

Q) EQ %R L.

Question 4

Fig. 4-1 schematically shows the falling head permeability test of soil. 4 is the cross-sectional area of the soil specimen (=100 cm?)
and k isthe permeability coefficient of the specimen (=10*m/sec). Also, porosity 7=0.3. Answer the following questions.

(1) Draw distributions of total hydraulic head, pressure hydraulic head, and positional hydraulic head.

(2) Calculate the flow rate Q.
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Question 5

Answer the following questions regarding the earthquake damage of ground.

(1) Fig. 5-1 schematically shows a typical land slide caused by an earthquake of maximum horizontal acceleration (KH). Derive an
| equation for the safety factor with respect to the earthquake.

(2) Introduce typical countermeasures against liquefaction caused by an earthquake.

@ : & A W51 A (internal friction angle)

c: #5758 F1(cohesion)

W: L B2 E & (weight of sliding mass)

L: TRYEDE S(sliding surface length)

Fig. 5-1
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Question 6
Explain the bearing capacity of ground using the relationship between load and settlement obtained from the vertical loading test

results as shown in Fig, 6-1.

Settlement

Fig. 6-1
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Question 1
(1) Explain the following technical terms.
(a) red tide
(b)COD
(c) bioremediation
(2) Explain the flow-weighted composite sampling method for the monitoring of water environment.
(3) In oligotrophic lakes, algal growth is occasionally suppressed in summer. Explain the reason for it by considering nutrients release
from the bottom sediments.
(4) Explain the difficulty for decreasing NOx in air pollution.
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Question 2

Toxicant X was detected in both particulate (adsorbed in SS) and dissolved phases at a point in a river. The detected concentration of

toxicant X was 500 ng L for dissolved phase and 5 ng L™ for particulate phase. The SS concentration was 5 mg L™, Answer the

following questions.

(1) Calculate the toxicant X content in SS (ug kg’ SS).

(2) Calculate the ratio K of “the content in SS” to “dissolved phase concentration” ((ug ke SS)/ (ug L)) for the toxicant X.

(3) The K was considered to approach its equilibrium value (Ke; = 1x10° (g kg™ SS)/ (ng L)) as water flows downstream. Do
the particulate and dissolved concentrations tend to increase or decrease as the water flows downstream? For the estimation,
assume that there is no degradation or dilution of SS and toxicant X, and their tetal concentration does not change with river flow.
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Question 5
A wastewater with a COD concentration of 5,000 mg L™ is treated anaerobically in a reactor with an effective volume of 10 m’. The
reactor's COD removal potential is 9 kg COD m™ d”, and it operates with an effluent COD concentration of < 500 mg L. The
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Question 7

Answer the following questions regarding microbial ecology.

(1) Explain the following technical terms.
(a) fluorescence in sifu hybridization (FISH) technique
(b) biofilm

(2) Fig. 7-1 shows the phylogenetic tree of an autotrophic bacterial group based on 16S rRNA genes. Answer the following questions.
(a) [psrribe the definition of autotrophic bacteria,

|
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Question 1
A cylindrical container of inner radius R and height // contains water of the constant depth /o. The container is rotated around the

cylindrical center axis z at an angular velocity o for a sufficiently long time, as shown in Fig. 1-1. Answer the following questions.

(1) Find the water depth distribution /() in the radial direction 7 for the steady state when the bottom of the container does not appear
and the water does not overflow.

(2) Find o for the steady state in which water overflows from the container and the bottom appears in a circle of radius 7o from the
center of the container.

l g: acceleration of
it
e gravity

\ 4
~

Fig. 1-1
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Question 2

Answer the following questions regarding life cycle assessment of automobiles based on the expanded input-output table for city A
in Table 2-1. The functional unit is 1 million JPY / vehicle. The system boundary covers material production stage, automobile
production stage, and automobile use stage. The CO, emission for automobile use stage is 1 +COy/vehicle.

(1) Calculate Leontief inverse matrix from Table 2-1.

(2) Estimate the spillover outputs of material production and automobile production by the demand for one automobile.

(3) Estimate the CO, emission coefficient (t-CO/million JPY) for material production and automobile production.
(AN Beatimata the lifeeeuele COh emiccione of an antomaohile (1T CCOx/vehicle).

Table 2-1
» Material production | Automobile production Househeld Outputs
Material production (million JPY) 100 100 0 200
Automobile production (million IPY) 0 0 © 1,000 1,000
Household (millionJPY) 100 900
~ Inputs (million JPY) 200 1,000
CO; emission (+C0%) 800 250
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