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Notices
(1) There are 11 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 instructions.
(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) Answer each question using only one individual answer sheet. 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) Retum the question sheets together with the answer sheets.

(8) When you are required to provide figurestables, draw them 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

Explain the following technical terms.

(1) Isotropic body and anisotropic body

(2) Homogeneous body and heterogeneous body
(3) Elastic deformation and plastic deformation
(4) Nominal stress and true stress

FileE 2
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Question 2
The beam shown in Fig. 2-1 is subjected to a uniformly distributed load of 40 kKN/m. Assume C-is an internal hinge, A is a fixed-
support, and B is a roller. Draw shear force and bending moment diagrams.
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Question 3°

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

%

Fig. 3-1
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Question 4

The beam shown in Fig. 4-1 is subjected to a concentrated live moving load of 90 kN, a uniformly distributed live - moving load of
40 kN/m, and a uniformly distributed dead load of 20 kIN/m. Assume B is a roller, and D is a pin. Determine the maximum positive
shear force and the maximum negative bending moment at C. It is assumed that there may be more than one uniformly distributed
live moving load of any length (e.g., two moving trains consequently).

A B C D
_
A A
3m I 3m 6m |
| 21 < ' |
Fig. 4-1
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Question 5

The frame shown in Fig, 5-1 is subjected to a concentrated load P. As a result, the member BC is subjected to a compressive load.
The elastic modulus of the frame’s members is 200 GPa, and the yield stress is 360 MPa. Assume A is a pin. Consider the supports
at B and C as pins for x—x axis buckling and fixed supports for y— axis buckling. Determine the maximum load P that the frame will
support without causing the member BC to buckle.

y y
‘j 25 mm

X

35 mm

Section D-D

Fig. 5-1
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Question 6
The beam shown in Fig. 6-1 is subjected to two concentrated loads of 50 kN. Assume A is a pin, and C and E are rollers. The flexural

rigidity £/ is constant. Determine the reaction force at C.
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Question 1

Answer the following questions regarding concrete materials.

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

(2) Explain the mechanism of air entrainment in concrete by an air-entraining admixture.
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Question 2

Answer the following questions regarding concrete.

(1) Explain what property of fresh concrete the workability is.

(2) Choose one example of segregation of fresh concrete, and explain its effects on the properties of hardened concrete.
(3) Explain entrained air and entrapped air, and their effects on the properties of fresh and hardened concrete.
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Question 3

Answer the following questions regarding hardened concrete.

(1) Introduce two factors that affect the strength of concrete, and explain how each factor affects the strength.
(2) Explain the mechanism and characteristics of drying shrinkage of concrete.

(3) Explain the frost damage of concrete, together with factors strongly affecting this deterioration.
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Question 4
Portland cement is composed of four principal minerals. Write the hydration reaction equation of each mineral in the presence of
gypsum, and explain the effects of each mineral on the properties of concrete in terms of its reaction rate and heat.
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Question 5
Explain the deterioration mechanism of ;einforced concrete structures due to the chloride attack. Also, explain two measures against
the chloride attack for new structures and for existing structures, respectively.
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Question 6

Answer the following questions regarding reinforced concrete columns.

(1) Write an equation predicting the ultimate capacity of column subjected to an axial compressive load. Define any necessary
symbols for the equation. Also, explain the limitations of the equation. A

(2) Draw the outline of an interaction diagram and explain it. Also, explain the limitations of the diagram.



2026 4F 4 I A% (April 2026 Admission)
R RFREG A EE TR A APHE TR (—ERk) FMEEAFRBRREE
Graduate School of Advanced Science and Engineering (Master’s Course) , Hiroshima University

‘Entrance Examination Booklet (General Selection)
(2026 47 1 A 22 HZEME / January 22, 2026)

MEERERET R HEEREETY £ 5
HERELH (BEMHE D Tas g h Civil and Specislized avy Yy— T2
" Subject Civil and Environmental Program Environmental psubjec ¢ Concrete Engineering
Engineering I Engineering.

fEiRE 7

AR 2 FAV VRV EERTE SRS o 7 U — MIVIZOWT, UTORICEZ X, 728, SOl ERSTST

EESDIL,

() ETHRDOBEEICAVAEML T 0y 7 BB L.

Q) BABTHOEEREZRL, RTHOLNTWAZEED 5 HD 3 DIZONT, EDX DI ABHERA 1 =X
LEBRLIZLOTHD R L.

Question 7

Answer the following questions regarding reinforced concrete beams of rectangular cross-section without shear reinforcement.

Define any necessary symbols for the explanation.

(1) Explain an equivalent stress block for the prediction of bending capacity.

(2) Write an equation predicting the shear capacity and explain how three of the parameters used in the equation relate to shear
resistance mechanisms.
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Question 1

Explain the following technical terms.
(1) Plastic limit

(2) Zero air voids curve

(3 Darcy’s law

(4) Undrained shear strength
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Question 2
Answer the following questions regarding the state variables of soils. Define any necessary symbols for the answer.
(1) .Show that the porosity n can be expressed in terms of the void ratio e - as given in equation (1).
(2) Show that the degree of saturation S, can be expressed in terms of the water content w, the specific gravity of soil particles
G, and the void ratio e as given in equation (2). |
(3) Show that the wet density p, can be expressed in terms of the dry density p, and the water content W as given in equation
3). ’
(4) Explain why the relative density D, is an effective index for evaluating the degree of compactness of soils.

e
n= 1+e M
_ wig
Sr = _e— (2)
pe = (1 +w)pg 3
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Question 3

Answer the following questions regarding the consolidation settlement.

(1) Explain the difference between consolidation and compaction.

(2) A surcharge pressure of 100 kN/m? is applied at the top of a normally consolidated, saturated clay layer with a void ratio of
1.15, a saturated unit weight of 16 kKN/m?, a compression index of 0.70 and a thickness of 10 m, and then sufficient time has
elapsed for consolidation to be completed. Using the vertical effective stress at the mid-depth of the clay layer as a representative
value, determine the total settlement of the clay layer. Assume that the unit weight of water is 9.8 kN/m?.

(3) 'When evaluating the total settlement of the clay layer as in (2), explain why the vertical effective stress at the mid-depth of the
clay layer is appropriate as a representative value. '

flRE 4
Fig 4- 1L IR IGTHRERIZRN T, @ A-A BB DER IR LU ARG A%, BfREZ L > TR X, 725,
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Question 4
For the state of stress shown in Fig. 4-1, explain the procedure for determining the normal stress and shear stress acting on plane A—
Ausing the pole method. In addition to calculating the stress components, explain the procedure in detail.

500 kPa
\ l

300 kPa ——» ‘ [&——— 300 kPa
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Question 5
As shown in Fig. 5-1, a uniform surcharge of 30 kN/m? is applied on the ground behind & retaining wall. Determine the resultant
force of active earth pressure per unit width of the wall and the point of application of the resultant force.

30 kN/m?
y 4 L 4 h 4 v v » 3 A \L
V¥
Soil
Internal friction angle = 30°
6.0m .
: Cohesion = 10 kN/m?
/ \ Unit weight = 16 kN/m?
1 y
/ \
Retaining wall No friction between wall and soil

Fig. 5-1 -
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Question 6

Answer the following questions regarding the end-bearing piles.

(1) Explain the mechanism of bearing capacity mobilization in end-bearing piles. '

(2) Aftera pile is installed through a soft ground layer into a bearing layer, the surrounding soft ground undergoes a consolidation
settlement. Explain the changes in the axial force acting on the pile and the effective bearing capacity mobilized by the pile.
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Question 7

Answer the following questions regarding the sediment-related disasters.

(1) List three representative sediment-related disasters and explain their mechanisms.
(2) Explain the Fellenius method and the modified Fellenius method.

11



2026 45 4 A A% (April 2026 Admission)
IEB RIS | RS LA (—ARER) HF9R B AT ERRE

RE

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

Question Sheets
, _ _ (0264 1 A 22 H5EHE / January 22, 2026)
. HAEBRET Y HAERRE T smEs |
RERELH (EFIRIE D VAo NN Civil and Ejm s | M
Subject | Civil and Environmental Program Environmental -
. L Number
Engineering II Engineering

SHEQRERS : 13F%309~14 7304y (Examination Time : From 13:30 to 14:30)

SR EDEEEIE
(1) RIRERRIIRE S 4 21, RERRIIFRREEA S HH Y £T.
Q) ZHUIREARTY. ARENIRIMORRERRICEEA L T ZZEWN.
) TREFOFHR VISR OSEOIRTE LB, SBRESEZTALTIIZE N,
@ ZORMFAIILLTENTERA. —BTHIEOTTLE-TE5AIE, EDICRBERIURA TR
5zL.
(5) FRERMIIRERME & HIZEIRLET.
6) Rt REEXRIV] EWORRRBHAHAIL, REREISSEATDZ L.
) BBV ERSAGEIIFEFETH L.

Notices
(1) There are 2 question sheets and 5 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 instructions.
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(6) When you are required to provide figures/tables, draw them on the answer sheet.
(7) Raise your hand when you have any questions.
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Question

Review the research topic you are interested in, by summarizing the background, objectives, methodologies, main findings, 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.




