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There are 19 question and answer sheets including a front sheet.

Fill in your examinee’s number in the column at the top of this cover.

There are 30 questions. Each question is to be marked on 10 points, amounting in total 300 points at the maximum.
In each question, you are required to chéose one correct answer from five alternatives.

Write the number of your answer in the answer field on each question and answer sheet.

Answer all the questions.

Raise your hand if you have any questions.




(1)

(2]

(3]

B ARG THEERR Ua ) & LT, RAEARMEEZRS, EL, OB EER,
1810 m, B4TX 6m, B 5m T, K, B ROBERRKL, Thehls 10, 12W/m*+K &7,

Choose the most adequate value that is the average thermal transmittance of the building envelope (Ua
value.) This building has no windows, a flat roof, a width of 10 m, a depth of 6 m, and a height of 5 m. The
thermal transmittance of the ceiling, walls, and floor are 1.5, 1.0, and 1.2 W/m2 K), respectively.

1. 115 2. 121 3. 123 4. 135 5. 3.70

fi 5
Answer Field

2578 100 m3, EPNAKERE 160 m2, YRR 0.25 DEEOFEENF% Sabine DFUTHRDH L &, 040 T
ote kT B, FHE 120 ms, EPHRFKTEE 240 m2, THIEE 0.20 OERED Sabine DU J HFEHH &
LTIELWSDEES,

By Sabine’s reverberation time formula, the reverberation time is 0.40 seconds in a room. The volume of
the room is 100 m3, the indoor total surface area is 160 m2 and the average sound absorption coefficient is

0.25. Choose the correct value of the reverberation time of the room whose volume is 120 m3, indoor total
surface area is 240 m? and average sound absorption coefficient is 0.20, by Sabine’s formula.

1. 0.333 ) (seconds) 2. 0400 # (seconds) 3.°0500 ¥ (seconds)
4. 0.600 # (seconds) 5. 0.667 ¥ (seconds)
R
Answer Field

HERS 120 m2 DR H B, = DEROFTEREEN 700k 0 & %, FEARE L, LERRIBEROEHL LT,
BHIESAR DR, L, RISRE 1 52>bHIAEHE 4000 lm, FEHASRA 0.80, {R<FE%0.75 &3
Do

There is a room of the 120 m2 area. Choose the most adequate value of the number of luminaires on the
lighting planning of this room, when the 700 Ix illuminance is required. The luminous flux emitted by one
luminaire is 4000 Im. The utilization factor of this room is 0.80 and the maintenance factor is 0.75.

1. 21 2. 28 3. 35 4. 42 5. 56

yi22sit ]
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(4]

(5]

(6]

FFE60 mEDHAIWRET, HABEYEN 150 Vh TRAEL TS, TOWMBROHETES 750 méh & LT, HEAYR
SENOTEREEE L L TELWSDOEERS, 72720, AKOEYERE% 100 ppm &9 5,

There is a room with volume of 60 m3. In this room, pollutant is generated at the rate of 150 Vh. Choose the
correct value of the final concentration of the pollutant in this room. The amount of ventilation in the room is 750
m3/h and the pollutant concentration of outdoor air is 100 ppm.

1. 100 ppm 2. 200 ppm 3. 300 ppm 4. 500 ppm 5. 800ppm

RCEHR
Answer Field

LED OfTRfE & LT, bEHRBOZES,
Choose the most adequate one as the lighting time-of LED.

1. 1000 ¥R (hours) 2. 80005 (hours) 3. 10000 B (hours)
4. 12000 B (hours) 5. 40000 B (hours)

il |
Answer Field

ETERE R AL T ORBRD 5 b, B NELLbDOE, OEOBES
Choose the most inadequate one from the following descriptions regarding urban environment.

1. 7, #HOMAIHENEC LY, KRERD,

At night, trees in urban areas become colder due to radiative cooling.

2. Bt — b7 A T RBIED, KRIGREFLSED,

Urban heat island phenomenon exacerbates air pollution.

3. g To [REE ORI, BUKMRE LTRZITHD,

Development of “rain gardens” on residential site is effective for flood control.

4. e — h7A T2 NRESHRE LT, ASAREEFIA LT

Photovoltaics was utilized as a measure for mitigating the urban heat island phenomenon.

5. IEDE] 1%, £FEORKIGIERUIS BRI TH D,
“Wind Corridors” is also effective for mitigating air pollution in winter.

R
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(7]

(8]

GG ZBET D LA T ORERD 5 6, b ANES b DE, DEDEN,

Choose the most inadequate one from the following descriptions regarding architectural planning.

1.

AR BT D IROHFEOMAGHOE DT TR OBFROLN S DITEND, LIFOHNG—ERE X,

Choose one of the least relevant combinations of terms related to architectural planning from the following

B HOERBE O A% 1/8 THEE L7z,
The gradient of a slope-way for cars was planned to be 1/8.

- BRI T o T RO A S A 2 L KB T B,
In circulation planning, it is important that different traffic ines should not cross each other.

. PEEROAELE 1/100 TEHE L7~

The gradient of a flat roof was planned to be 1/100.

L LA =—OFETYOES A 120 cm TEHE[ LT,

The height of the balcony handrail was planned to be 120 cm.

. EED b LOREZNBE TRHEILTZ,

The door of residential toilet was planned to open inward.

st
Answer Field

descriptions.

1. [E¥ENiE% medical facility -----------=---=---- FEREHT nursing unit

2. [XEAH library 7707 —2 browsing room
3. FEifE museum AR sight line

4. tH2tEakiEk social welfare facility -5 /L—2 day room

5. R7 /L hotel Y %% linen room

st
Answer Field




(9]

ELHFEICETALUTORRD 5 b, BHRNELRbDE, Q& D,
Choose the most inadequate one from the following descriptions regarding the multiple dwelling houses.
1. HHFHEECED bh-RBRROU L >Ths HER) (EBES T RIS,

Low-rise apartment buildings were constructed in a “commercial zone,” which is one of the land use
districts defined by the City Planning Act in Japan.

2. [FIANYR] L, BRHEZROER DIFBER LA L2 S L QO D IERBOESEETH D,
“Terrace House” is a type of low-rise multiple dwelling house, in which each housing unit has a private
yard and is connected to an adjacent unit by a boundary wall.

3. EBEAEERMOZEICINT, ARFED 600 Mha FREISRE ST
In planning a low-rise apartment complex, the target population density was set at approximately 600
persons/ha.

4. TPEERER| OESHEFRIT, FEPICKIE 2 mOBO%3T b7, FECEEIZRY VTERTUS,
Multiple dwelling houses with the “staircase type” are superior in daylighting and ventilation, because
each unit is provided with openings on at least two sides.

5. IR S N EREEER T S— b (1947 9) ) 13, EEONREEIEET ST DIcgfh= 7 U —h
S CERINHEAEFETHD,
“Toei Takanawa Apartments (1947)”, supplied after the World War II, are mid-rise public housing
constructed with reinforced concrete structure to promote fire-resistant housing.

R
Answer Field




(10) EERVEHCET LU FORERD ) 5, ZbNEHRbOE, L8N,

Choose the most inadequate one from the following descriptions regarding housing and residence.

1.

1955 FEICER L S [BAERAE ) (IESEEOHGE & bICEHFIRERICR A, JYNI=a2—

U ERR LIS ,
“The Japan Housing Corporation”, established in 1955, was engaged nationwide not only in the
supply of apartment buildings but also in land development projects. It developed new towns in

suburban areas.

TRy 2] bk, BEEABETERVE TR TOBENETHY, ORIV CREIEDS

A% AIREIC LT b D TH D, .

“Cul-de-sac” is a dead-end to prevents cars from passing and has space that cars can turn around at
the end of the road.

[ LB HErEE-REE U HERHEREDO Z & THhY, TR B3 EDREFIDUE->TH D,
“Tatami-wari” is a floor plan design method that utilizes the dimensions of tatami mats as its
standard measurements. “Kyo-ma” is one of the representative examples.

. HUFEMRESS TEEHE] 2 AV CEEORBELE 2 ED T,

Local governments promoted environmental improvement in residential areas using the “Building
Agreements.”

. TEEEEEER L1 BHEEEOEREZEET 572010, (EEOFEORNR, B U7 ar—o7lcH

T HREARE « BRELIEROZ L TH D,
“Jyiitaku Rireki Jyohd” is a house information pack to record and accumulate data related to the
construction, inspections, repairs, and renovations of a house, to promote the effective use of existing

houses.

et
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(11) BEEEHNEOREL 2 OERNEICET HEHEhE0 5 b, BHTREERLOE, V&R,

Choose the most inadequate combination from the following pairs of architectural design drawing types
and their corresponding contents.

1. PEE — BAE
floorplan — openings

2. WEN — BERMOBES

section drawing — method of installing roofing materials
3. R — FHmS

sectional detail drawing — ceiling height
4. FRER — TERREISR

site plan — road boundary lines

5. 3P — AMEEfL R

elevation drawing — exterior wall finish

jirZesii |
Answer Field




(12) Dk 5 A28cioy T, BEEuEE FA S AIMKESMORILEBORARDE & L TIELN B DIZKRD
S ENDy L, S MER ORAICHAEE UCREITTEITOEE LT b DL L, KIZREEDR
g, HXOEEZRNBDETD,
Choose the correct value of the maximum building area for a fireresistive building, allowed by the

Building Standard Law of Japan, on the site shown below. The site is designated by the Designated
Administrative Agency as a site at the corner of two streets. There is no other designation than those

shown in the figure.
B
adjacent site
B e A, [
7 %
/ B REEH 7
e category 1 residential zone
R , B
bu.lldmg road ﬁjﬁkﬁﬂiﬁ 7 lgé i’H_.j: 20m
site LR ,;’5 quasi-fire-protection zone ad]gcent
; te
| EREECED LIV E 610 A7
% building coverage ratio established by the city %
7 planning  6/10 7
G G i 7 -
L J 2m
B b
adjacent site
8m 40m )
MR 42 SR 2TR T HE SEEEST
RS LGRS
road designated by the Designated
Administrative Agency under the
provision of Article 42 paragraph 2 of
the Building Standard Law of Japan
1. 456 m2 2. 504 m2 3. 532m?2 4. 576 m? 5. 608 m?2
fiREHR
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(13) FROFEOEASHEDY L, BbTESEEbL0E, D& BN,

Choose the most inadequate one from the following combinations of terms.

10e
2.
3P

ERELE (ZBIF) Kondd, Horytji Nara Prefecture) — rHAR LOEME  Manji Kuzushi no Koran
FHAHEIAFY (ZEB) Nandaimon, Todaiji (Nara Prefecture) — EJF  Chogen

TSR OAEEY (5 Ninomaru-goten Palace, Nijo-jo castle (Kyoto Prefecture)
— EPeE  Shoin zukurt

. 15AE (GGTEYE) Taian (Kyoto Prefecture) — THIAR  Senno Rikya
. RS (0RET) Akasaka Palace (Tokyo Metropolis) — FL 74 b FL Wright

FRZEAR
Answer Field

(14) FREORIRICTRIEEEROMBALE LT, KblEYRb0E, DLE

Choose the most adequate one from the following explanations for the architectural work in the picture as
shown below.

gdgdgouoooouooooobbbobn

EHREY OTEE  Ancient Greek architecture
TR —<EEE  Ancient Roman architecture
BT ¢ VEEEE  Byzantine architecture

v RAZEE Romanesque architecture
Ty R Gothic architecture

[9) BN O N S

R
Answer Field

(g TPEREREERIER] & 0 HsR)

(1 5) ZetEC BT DU TORmRO S b, EbNELRbDE, DEDES
Choose the most inadequate one from the following descriptions regarding city planning.

18

RF Py FE—UTRNT, NAERREFENS
A bus stop was designed for the transit mall.

. TR, TR L2 THEL,

It is permissible not to designate urbanization areas within urban planning areas.

. INEASERRAPRETRESE (TOD) & LT, SSNIRERRE BV ST

In Transit Oriented Development (TOD), low-density residential areas were developed in the suburbs.

. AEEETHHON EMIE R ST DI, TR FEE T o7

Urban redevelopment projects were undertaken to improve the disaster vulnerability of dense wooden
urban areas.

. IRRP— e U— RIS, THEENT) OETAVERREL, ThEeFELIS

Ebenezer Howard proposed the model of the “Garden City” and made it a reality.

FREAR
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(16) MDL > REEIGS o, 0y BER@BELTND 3RITHEMNEREEX D, y FADUTHe & LTRBIL
WHDILTD I b EN, 1L, Yo7k £=2.0x104 Nmm?, K7 Y v =03 &35,

Consider a 3-dimensional elastic micro element subjected to the stresses ox, oy and ¢; shown in the figure.
Choose the nearest strain for y direction & among the followings, where the Young’s modulus £ is 2.0 x104

N/mm? and the Poison’s ratio vis 0.3.

4

y - 0, = 40 N/mm?
1. 0.002

X
2. 0.003 P —
3. 0.004 !
4. 0.005 / L ____________

oy =70 N/mm? v el

5. 0.006 =

RN
Answer Field

(17) BICRTES 7% 3 BEOITVERED, x -x’ HHE Y OWE 2 KE— A FORMEFEE LTIELWH DR,
ITo3bEND, Z2C, HEARDEXR 3.14 £ T5,

Consider three beams with the cross section shown in the figures. Choose the correct relation, concerning
the moment of inertia of section to the x-x’ axis, among the followings. Here the value of circumference

ratio © is taken as 3.14.

1. A>B>C 2. A>C>B 3. B>C>A 4. B>A>C 5. C>A>B
& 6a »y
I I
a ..............................
1.5a i |2a
B R “ed- x!
3 7 3 I P
l !
¢ \
4a
(A) B) ) ©)
FRE AR

Answer Field
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(18] MLk > RESHHELZIT HEHICRNT, KA TOHREFHORADHEREL L TR BIEVHDITRD 5 H

(19]

D EFH

The figure shows a structure subjected to a uniformly distributed load. Choose the nearest absolute vertical
reaction force at point A among the followings.

1. wL
w

2. 2wl

Y VL v A v v v A

JAN \
3. 3wl 1‘ 4L ] 4l |

I T 1
4.. 4wl
5. 5wl

il
Answer Field

H®I5&ﬁi%§ﬁé%?xﬂﬁw1,%ﬁABKEUé%ﬁﬁﬁ&LT,%%ﬁw%wmﬁw5%8ﬂm,
7L, sHROE, BIEEARE, ERNEAL TS,

Consider a truss subjected to loads as shown in the figure. Choose the nearest axial force of the member AB
among the followings. The positive. value of axial force indicates tensile axial force, while the negative value

indicates compressive axial force.

9P 3P
1. —‘—2— 2P
2. —2P
3P
3 —
2
11P
4. ——
: L L
7P L L | -
ST
2
HEEAR
Answer Field
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(20) @ADL S REFWEEZSITZIL0 DM A TELIHEHAEMOREZLLT, BUAVHDIFIRDS HEN
2, VRO TEAESHE THY, Y/ REE E BE2KRE—AV M TETD,

Consider a beam subjected to a concentrated load as shown in the figure. The member of the beam is
homogeneous and uniform, and it has Young’s modulus £ and the moment of inertia of section Z. Choose the
nearest vertical displacementat point A among the followings.

3
PL P
16E1 l

PL Py ' = A
8E] .

L 3L L
3PL | i | —]
8EI

5P
SEI

3Pr
AEI

AR
Answer Field
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(2 1) ~fpa7ear sV — MCETBROTHED 55, BHREDRLOIZEND,

Choose the most inadequate description regarding normal concrete among the followings.

1.

ary ) — FOMERBRWNZEY I RIIRE<2D,

(The higher the concrete strength, the higher the Young’s modulus.)
3y 7 V= DAT U TERREVZET =AY T A D@,

(The higher the slump value of concrete, the greater its workability.)
a2y Y — FOENAEERIIHEM L BRIV,

(The unit weight of concrete is greater than that of steel.)

oy y U— FOBEITKE AL R L HEBEN B B,

(The strength of concrete is correlated with the water-cement ratio.)
2y 7 ) — FOREBRECCIHREHM ORRHEL BT B,

(In concrete mix design, the maximum size of coarse aggregate is taken into consideration.)

REERR
Answer Field
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(2 2) SHcEET ARDITRD 5 LR b AEY b DL ER,
Concerning the steel materials, choose the most inadequate description among the followings.

1. BIEERMBRIZ X VISNE—OTHREMREES LR TE S,
(The tensile test provides the stress-strain curve.)
2. BIIRRBRIIIRHE TIT O,
(The tensile test is performed until fracture.)
3. SAE—OTHEE B CRARRE DO & 2o & BRI & 5,
(The flat portion in the stress-strain curve beyond yielding is called yield plateau.)
4. REMTHE, REESHERIEBDICONTHRRBEMETT 5.
(For the carbon steel, the yield strength decreases with increasing carbon content.)
5. IREHTIE, BIREENKESEDLoTH YU IRIHEVEDLLRY,
(For the carbon steel, Young’s modulus does not change much if yield strength changes largely.)

B
Answer Field

14



(2 3) HWERTRIETIUTODR TR O NEIN R DOEES,

(24)

Choose the most inadequate description concerning earthquake engineering among the followings.

1. EEEEA r b5 L, REEORMEEOKRE &3 1y TREND, ZOD, REBITEERE LY bl
ETIEL YT,
(Geometric attenuation of surface wave can be expressed by 1/r when the hypocentral distance is r.
Therefore, surface wave can propagate farther than body wave.)

2. EERRERIIHBRERSZIET 50 TH Y, HBHHORIBEHET S Z LITTERY,
(Attenuation equations evaluate seismic intensity and cannot estimate time history of seismic waveform )

3. HURI L A HIEERE ORI, HBRIDA v e—F U R, BEBIUENLDBEOBEERDOAITL -
THRE S,

(Amplification characteristics of seismic waves by the ground are determined only by the impedance ratio

between ground layers, layer thicknesses, and damping factors of the layers.)

4. YRZ L, BERORERRLBEROANE SOMTREND, BERRELENT D Z LT, KERORKOK
& SEMFITEE T D7D, U AT OERIZRD 5,
(Risk can be represented as a product of probability of loss and impact of loss. Non-life insurance can
reduce risk because the impact of the loss is transferred to others in a disaster.)

5. HEEOGEEEEENL, BEAIMEE L AKEORITL > TRE D, K 4000m ORI TIIHI 700km/h THY, X
R 10m DR TidH 35km/h & 72D,
(The velocity of tsunami propagation is determined only by gravity acceleration and water. depth. The
velocity is estimated to be about 700 km/h at 4000 m depth and about 35 km/h at 10 m depth.)

R
Answer Field

i HHIBIOIRERE Z 2 FARK L DL HICREND L E, TOMBIOEEREAY PORELTRD

B2 LD, K2 D A~E DS BN

If an acceleration response spectrum of a ground motion is represented as shown in Fig. 1, choose the most
adequate velocity response spectrum of the ground motion among A to E in Fig. 2.

o]
(=

200

1. A é : : 'h=0.05 g LA 'h=0.05
B e & ofrmrb g
g | | I ] B I i
2. B g o ! : 2 . :
8 100 ff--=--tk-no- > St i 8 40f----7)--- o — T
g ! ! : g : :
= 1 ) I 1
3. C £ 50f------ Fo----- e R ‘g 20+ -r-——P-\:'r-—?—\—} -------
o i X i o I | \
[3] 1 ! | (3] * -t
4. D ] : : ' > : i :
’ E 0 0.5 1 1.5 2 0 0.5 1 1.5 2
Natural period (s) Natural period (s)
Do Fig. 1 Fig. 2
fiR AR
Answer Field
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(2 5) RICFRTEA 27 U — NEWIEICIE, SHFFA T — A 2 NEOSEERMLLUT & 725 £ 5 ICkBimmid
2000mm? DEF B EN TV B, TR OBRIEEIL 345N/mm?2, =27 V— MOEREREL 27N/mm?2 THh 5,
~ ORWREIC FRAERE, THEBEL RS L0 CESREATE—A v PMEA Lz L E0FRE L TR LHE
L b DI EA, L, TEEEHRESEYIob0E L, 227 ) — FOBIREHREITIE L TRV,

A cross-section of a reinforced concrete beam shown in the figure has a total longitudinal reinforcement area
of 2000 mm? so that the beam has below the balanced tensile reinforcement ratio for the short-term allowable
bending moment. The steel’s yield strength is 345 N/mm?, and concrete’s compressive strength is 27 N/mm®.
When a short-term allowable bending moment causing compression at the top and tension at the bottom is
applied, choose the most adequate description. The plane section remains plane and concrete tensile stress is
negligible.

350mm

1. ZOROBFHEWIIEMERFD D 700mm TH D,
(The effective depth is 700 mm from the compression edge.)
2. JEMEgO =y Y — hOISAE 18N/mm? LY K&,
(The concrete’s compressive stress at the compression edge of the beam is ' s
greater than 18 N/mm?2) i _L?ni‘:?: =
3. Z OWEORIESAHITR LT 8% TH S, codel| L E
(The tensile reinforcement ratio of the cross-section is around 8%.) :
4. FERg=v 7 V— FPAEBETLERIITRE L E 690kN TH D,
(The compression force resisted by the compression concrete is about 690 kN.)
5. JeAHORIEEEL 400mm K TH D,

(The distance between the centroids of compression force and tensile force is less than 400 mm.) -

750mm

70m

fRER
Answer Field

(26) &7 U — ME - BEMORANERCET U TORRD 55, KHABEH2bOITLND

Choose the most inadequate description regarding shear behaviours of reinforced concrete columns and beams

among the followings.

1. KEERES TS TRV E AN ERE ST AMOUENRELZ TREISZHE1H 2,
(If the amount of transverse reinforcement is insufficient, the shear ultimate strength may fall below

the shear cracking strength.)

2. PORMERGHT, —HORBEETER OWTEEZ ZOKMEE CRLIZETH 2,
(A transverse reinforcement ratio of the beam is given by the total cross-sectional area of a set of
transverse reinforcement divided by the cross-sectional area of the beam.)

3. MEHERIB AT L RO AMREIL BB D,

(The shear strength of a beam increases with an increase in the amount of transverse reinforcement.)
4. EEEZ LNAEEMEI LV ARCERT 2 EREEN IO ABTOUEINIREZ &D DPHR1H D,
(Under typical long-term loading conditions, the compressive axial force acting on a column contributes

to an increase in its shear cracking strength.)
5. FERPROFFHIITERISRES LA TH D,

(The use of internal transverse reinforcement in columns and beams is effective in preventing bond

gplitting failure.)

FREAH
Answer Field
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(27)

(28]

5. P <P < K, Solid rectangular BI EII_.x BI B—vx BI H—x
2 column section
+— —t +—+
H H H

X DOFEPAIEHEEEROBMRIR S 23, BHEEGTM Ch 28I (ES 12mm, §§ 200mm) OFRIAS & LEID 72D
BHAR/INEX XERD, BEbEWSOEUTOHNLES, 72720, #ikEEE#E DB IRMARIE S & H AT
BRI I1E, FRFN FRLIO06F LT,

Calculate the minimum length X of the fillet-weld to achieve that the yield st;‘ength of the connected steel
plate (thickness: 12 mm, width: 200 mm) is larger than that of the welded joint, and choose the nearest
value among the followings. Suppose tensile yield stress and shearing yield stress, respectively, of the plate
and the weld are Fand 0.67. -

X .
i 240 mm — :
200 I —
2. 310 mm :
: Thickness: 12
3. 380 mm (Unit: mm)
10
4. 450 mm
OF 520 mm
BRER
Answer Field

K@), ), QITTREEE— N& 2T 2HEOMEEERE Py, P P-OBRICONT, ELWHOZLTOH
MBS, 7L, RIS TREREE L, y#ED Y ITERETLIbDO LT D,

For the columns (a), (b) and (¢) exhibiting buckling modes as shown in the figure, choose the correct
relations among the buckling loads Pa, P, and P. of the columns. Note that each column has a solid section

shown in the figure, and each column buckles around y-axis.

ﬂa ﬂ&
- Q

1 IPR=YPR=Y T =i
& b ¢ : il Buckling
\ ‘\\ mode
2. B=R<m | A% s
2L 1 2L | e
3. PP AN g A
: ! Buckling 34 L ,’\\ .
/ mode ’ i Buckling
4.  B=R<h I | mode
-+ O = 77T T
y y y

|
Answer Field
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(29) RigkF= L2 J— MERY) & HIROBER 2R3, RRORA L SR TRT L KBS ARET Licha,
BEMOBEA L HVOENER TR E L TR BETR b OEZES,

The figures show cross sections of a building and ground. Choose the most adequate figure with regard to
cracks in the building wall if the building is damaged by differential settlement as shown by arrows and

broken lines.

—— ——————

/7“-_—5";7/—;__' e e D — GL.

_________ — T}
5%
_\—H_\_x i
——————————— oy
FRENR
Answer Field
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(30) EIEREHRAIEC L BFRO—MER L bDThb, 1 A DARTE LTE LV BOIKD S b EAR,

The figure shows a part of floor in post and beam construction system. Choose the correct number as the name

of member A among the followings.

1. 3R (post)

2. FA (rafter)

3. MK (oist)

4. KB|% (lumber girder)

5. K¥TH% (corner bracing)

s
Answer Field
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20254510 H, 20264E4 A A% (October 2025 and April 2026 Admissions)
JRBRF RS T AR AR R (%) HF9R B AFHRNE

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

(2025 48 H 28 H3EfE /  August 28,2025)

B | ESEY EMRED TRy g TRES .
Subject Building Engineering (1) Program Architecture Examinee’s Number ,

SRERBSRY : 13 FF30 49~16%304> (Examination Time : From 13:30to 16:30)

ZER L DEERIE
(1) FREFRNGHE R RIRE 25 10/ TT,
Q) FREEAMIL, ZBRESETLALRELY,
B) TAUIFIEEE L AP ENZ b DT, MEEIMEE SNEFNCEA LR SV,
@ FREVREEZENRNEED, FUAROERZFALTOENERA, 221, 20561T 1Bk & LEmT

®
©

EE LI EMMBEIITLTRLZE, -
SINFE L2 &0,
B H D NITRBREN D BDERIETTFEEHT TIIEEN,

Notices

®
@
©)
@
®
©

There are 10 question and answer sheets including a front sheet.
Fill in your examinee’s number in the specified positions in this cover and each sheet.

This examination booklet consists of question sheets and answer sheets. Answer the questions in the specified position.
If the space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the sheet.
Answer all the questions.

Raise your hand if you have any questions.
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(1) K10OX52WEPr, Pa%d R SHE L) OBEER (=00 ECOMBTRERSZHR~
5&, 130 EET60, FTET-20 (Z2i20>0) Thot, K2ITiXY oEE R, UTORD~@iE %
Lo 2L, JIBEHEZEDEL T,

(D Pr RO P2 20, B HBLO LEHNTHRY,
(@) XV ICEL ZHEEMBEESORKELS L UR/MEZRD L, 7L L>HThHb,

Consider a cantilever beam with the rectangular cross-section shown in the Fig. 1. Normal axial stresses on
the upper and lower faces are 60 and — 20 (where ¢ >0), respectively, at the fixed end (x = 0). Fig. 2 shows
the cross section of the beam. Answer the following questions (1) — (3), where a tensile stress is indicated as

a positive value.

(1) Express P1and Psin terms of 0, B Hand L
(2) Find the maximum and minimum normal axial stresses of the beam, where L> H.

%ﬁ—’ ------------- J‘_ _________ w4 /S _-_i{/z
2 | Y( . HI2

_ . | ’»—+
] L2 ! L2 ! B
Fig. 1 Fig. 2

(fi#%% (Answer))
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(3) EETINIL, SNDERIZ X VISABE LD, 20L&, [SHORKERHHE KD D Z & DTHNRE

HEISIE, WERR, ML ReR ]

B L URBEDRHI BT ED X 3 ITBSIOMNIHNT, UTFOZEMOENE 3 L EE T 150 T
BECHIBAE L,
[ 980, RhEE,

(3) Structural members are subjected to stresses due to external forces. Explain, in about 100 words, the

(J#% (Answer))

engineering significance of determining the maximum value and distribution of the stresses, and how
such analysis is useful in structural design. Use at least three of the following terms in your explanation.
[ plasticity, failure, allowable stress, cross-sectional shape, material, safety factor |
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(2)  WIRTRO~@EZ L,
1) = 1IRTREEHOmITE— A MEFHEL, fiifE—2 2 MREK 217, 72720, K10 kidRItkz
7]_—‘\"3—0

Answer the following questions (1) —(2).
(1) Calculate the bending moment of the rigid frame shown in Fig. 1 and draw the bending moment diagram
in Fig. 2. The notation £in Fig. 1 indicates the relative stiffness ratio.

40KN - 40KN
B k=2 C B ' C

Smi -

ﬁc

I i 6m {

Fig. 1 Fig. 2
##% (Answer))
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(@) 7L —LITBIT DEIRREE L IBIERERIC DN T, UTOEAIOFAE 3 DL EEZ VT 150 FRETHIE
I
[ #B44, @i, AW, bk, £, ]

(2) Explain about the elastic and plastic state of a frame structure in about 100 words using at least three of

the following words.
[ member, axial force, connection, deflection, deformation, stress ] -

(f#Z (Answer))
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(3) SMEEICETIUTORMO~OWE XL, RidEAHw NESESHTHY, X 1 TiEsaE S 120kN 23, X 2
TIFEIFT—A > b 12kN-m 2MEA LT\ 5, BEEEOT Y (380% 045, ©&F4 15 T2,
(1) K 10HFE, AR N—ERKbHZVIERTHEAMNZRD L,
© 1 0%E, BHRL MOLERFL MENERD X,
(B K2 DEE, EIFRN =KDV IHERTHEAM N ERD L,
@) X2 DHEA, @RV MOKBERFL MEDERD L,
(5) 3 DIFA, BARN F—AKbIZVI/ERTEAMNE PL MEROTRE,

Answer the following questions (1) - (6) regarding steel structures. Figures show the friction-type connections
using high-strength bolts. Fig. 1 shows the case in which the vertical force of 120 kN acts on the connection,
Fig. 2 shows the case in which the bending moment of 12 kN-m acts on the connection. It is assumed that
the friction coefficient between the plates is 0.45 and the safety factor is 1.5.

(1) Find the shearing force per bolt for Fig. 1.

(2) * Find the required pre-tensile force of each bolt for Fig. 1.

(3) Find the shearing force per bolt for Fig. 2.

(4) Find the required pre-tensile force of each bolt for Fig. 2.

(5) Express the shearing force per bolt for Fig. 3 using the notations Pand M.

4 I_—_Tl /r——_J—l 4[] _Il
A
120 kN P (kN)
= B A
- ‘: O 1 E O ~ O
1 1 4 Zh
gl 4! sl A . | :
< -~ < A A1 . M(kN'm)
= 1 o ~ ~
-~ -1 ~
A1 ~1 ~1
~1 ~1 ~ :
—~+ O —++ O ——+ O
1 i \ ~ \ ~ \
=S e ==
high-strength bolt high-strength bolt ' high-strength bolt
Fig. 1 Fig. 2 Fig. 3

(f% (Answer))
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(6) BEFEDEREM OB EICOVT, UTDEFAOTAE 3oL L% AV T 100 FHE CHlgE L,
[ Rk s, BEREH, %@2&%—f‘/l~, WiEE, AEEL, EMER

(6) Explain the buckling load in steel structural compression members using at least three of the following
words in about 50 words.

[ buckling length, boundary condition, second moment of inertia, cross-sectional area, slenderness
ratio, elastic buckling ]

f#% (Answer))
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(4) RUCRTEES b= 7 U — MECOVT, £HA~OE S LICRID~GIEL L,

Given the conditions (A) - (C), answer questions (1) - (3) for the reinforced concrete column with a cross-section

shown in the figure.

(4)
(B)

©

@

@

@

7% (Answer)) ]

EIRIDEE B EEZICEB T H EHE 4 #%9%, (The plane section remains plane after deformation.)
ERIEEH 14 AT, BEAEIETELY, THORYEFAIGSEL 200N/mm?, BRIEE T 400N/mm?, Y7
%35 E 1% 200kN/mm? T 2,

(There are a total of 14 longitudinal bars, all with equal cross-sectional area. The long-term allowable stress,
yield strength, Young’s modulus of the steel bars are 200 N/mm?2, 400 N/mm?, and 200 kN/mm?2, respectively.)
27 U — hOEMEREL 30N/mm? T, BHRFEICAEE TOISNE-OTHEBRIIBY Ch 5, gL =
7 V- bDY VRS n EEJE) 1315 ThD, £, 2227 U — hOFERSRAARITER L TR, -
(Compressive strength of concrete is 30 N/mm?2. The concrete’s stress-strain relationship is considered linear
until the short-term allowable stress. The ratio of steel to concrete Young’s modulus n (:ES/E) is 15. The

tensile stress of the concrete is neg]igible.)

O 2 THEEh /1% 5388kN 1B S/ 7 & 25, av 7 U — MAREFFAERICIBEIZE L, Fih 1 AR
Bz ) OEEEE KD X,

(When the column cross-section shown in the figure is subjected to the compressive axial force of 5388 kN,
the concrete reached the long-term allowable compressive stress. Calculate the cross-sectional area of the
longitudinal reinforcement per bar.) _

ORI AR & xx' SR DE—X b %{'ﬁfﬁ,é Vb 2 A, BINEOE RS RIRFAS 1B
L, FORORSHEMIEIIERG,D 320mm Tholz, ZOMOUTHESMERINE L,

(When the column cross section shown in Fig. is subjected to compression force and moment about x-x'axis,
the outermost tensile reinforcement reaches its long-term allowable stress, and the corresponding neutral
axis depth is 320 mm. Illustrate the strain diagram at this stage.)

@n & x, HMEBL W IERENZKD L, 7L, @TREFCLSar7 ) — NREHEOXIBEEE
L7z TLuy,

(Find the axial compression force under the condition given in (2). Note that the reduction in the concrete’s
cross-sectional area due to the steel bar is negligible in (3).) 600

50,160 , 160 , 160 60

— ] * ] L]

800
180, 160 160 , 160 , 160 80

— L] L ]

o L 4 L] L] -

—

Cross Section (Unit: mm)
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© = Displacement: x

""""

(5) HEEICETAUTFTORO~MCEZ L, BROEEm, (ThEk @
¥ &, WEERL EFTD VEARHETI N EELD, BANEE o,
FEH LD L & OERHERIE, mi+2hmki+ ke =0 LR ENB,
72120, x ITEROENT, Rl ORBgRE L, %, ¥ 1dx OFFE ICX Stiffness: &

% 15y, 2BMa et ENERT, Damping
factor: A

(1) . RiOoRU-ESHFERD S b, BRC@E<IEES, B, B
MMFFNFNE QEKIST 5 v,

(2) x(1)=de™ BIELILLE, 1%m, k, hERAVTRE,

(B) h=00&%, BRIIEOX I 2EHTH, HERWTHAY L,

4) h>10&E, BRIIEOL > REHNET 20, HEAWTHAT XL,

(B) h<lD&E, BRIEO L) 2EEFHET 50y, KERAOTHATL,

Answer the following questions (1) - (7) concerning with vibration of a structure. Consider a-damped single-
degree-of-freedom system with the mass, stiffness and damping factor represented as m, £ and #,
respectively. Motion equation of the mass during free vibration can be represented as m3 + 2hImksi+ke=0.
Then, x is the displacement of the mass with the function of time, ¢,and % and ¥ are the first-order and
second-order derivatives of x by ¢, respectively.

(1) Inthe motion equation shown above, indicate the terms corresponding to inertia force, damping force and
restoring force, respectively. '

(2) If x(r)= Ae™ isgiven, express A byusing m, k,and .

(8 If h=0 isgiven, explain the motion of the mass with showing a diagram.

(4) If h>1 isgiven, explain the motion of the mass with showing a diagram.

(5) If h<1 isgiven, explain the motion of the mass with showing a diagram.

#EZ (Answer))
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(6) ﬁ%¢@%ﬁﬁxm=Aw%tMm%ﬂﬁdtkmﬁTﬁéﬂé%®&?éﬁﬁ%=0@&%@%ﬁ%%,

WAy L LIcb &, AL BEENENAETTRY,
(7) HERHCRBIT AHMEOEN R THEEZE 2 5, MEHORICKIETTERIIOWTEZL NI HDET
X BT, FNOEEBICHBA LRI, 200 FRRELTHZ L,

(6) Consider the condition where the displacement of the mass during the vibration can be represented as

x(1) = 4 cos(t k/ m)+ Bsin (t k/mk). Here, ¢ is time. If the initial displacement d, and velocity v,

are given to the mass at =0, express the A and Bby symbols; respectively.
(7)  Consider seismic ground motion during earthquake. Explain all possible factors affecting characteristics
of seismic ground motions. Describe them in about 100 words.

(f#% (Answer))

10.






