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Notices
(1) There are 18 question and answer sheets including a front sheet.
(2) Fill in your examinee’s number in the column at the top of this cover.
(3) There are 30 questions. Each question is to be marked on 10 points, amounting in total 300 points at the
maximum.
(4) In each question, you are required to choose one correct answer from five alternatives.
(5) Write the number of your answer in the answer field on each question and answer sheet.
(6) Answer all the questions.
(7) Raise your hand if you have any questions.




(1]

(2]

(3]

2TCDFEEIN L SNABBOTRNF—REL LT, RbBESREZES, 2L, AT 7
PNV EHR, OCOHRERIZ 273K &35,
Choose the most adequate value that is the total energy amount of the heat rays radiating from a perfectly

black body which has the temperature of 27°C. § is Stephan Boltzman constant and the absolute
temperature of 0°C is 273 K.

1. 1.96X1046 2. 9.00X104% 3. 531X10%6 4. 270X1076 5. 810X109%

fiRE A
Answer Field

B 1~3 |TRFHES A~C OBFFEL-UVOBRE LT, ELWVHOFES, 72L, HPoAERIFEH
FHBERENP, 2P, 3PW OEHEFHEEIRT, BV ICSHEDRWERFICHD D LD,
Choose the correct relationship among the sound pressure levels at measuring points A, B and C shown in

Figure 1, 2 and 3. Point sound sources in the figures are non-directional and sound powers of them are P,
2P and 3P W respectively. It is supposed that they are in the space without any reflector.

P W SPLA 2P W SPL(B) 3P W SPL(C)
L ‘A @ ‘B @ -C
PN — —
3m 4m bm -
1 (Figure 1) B2 (Figure 2) K3 (Figure 3)
®: FEFEJR (point sound source)
HIES (measuring point)

SPL : FEL~VL (sound pressure level)

1. SPL(B) < SPL(A) < SPL(C) 2 . SPL(A) < SPL(C) < SPL(B) 3. SPL(A) < SPL(B) < SPL(C)
4. SPL(B) < SPL(C) < SPL(A) 5. SPL(C) < SPL(B) < SPL(A)

i
Answer Field

3 5P DHIANZIEEE 500 cd THERETDHFENDH B L T2, ZORMEILHT HEERE LTELVWEE
B, 7220, nidPEERTHD,

There is a point light source which emits light with 500 cd luminous intensity in all directions. Choose the
correct value of all luminous flux which is emitted from this point light source. n is the ratio of the
circumference of a circle to its diameter.

1. 5007 Im 2. 7507 Im 3. 10007 lm 4, 15007 lm 5. 20007 Im

SRS
Answer Field




(4) 3 4.00 m/s DR B HEMT T > T B, ZORIORE A0 & B TR 0 ORIEREE Th 24 0.80,

(5]

(6)

~020 & LA, 2 SOBIOOAIFE (Pa) & LCELWERES, 2L, 225 1.25 kg/m3 L 15,

The wind whose velocity is 4.00 m/s blows against a building. The wind pressure coefficients of the upwind
and downwind openings of the building are 0.80 and -0.20 respectively. Choose the correct value as the
difference of the total pressure (Pa) between two openings. The density of air is 1.25 kg/m?.

1. 500Pa 2. 8.00Pa 3. 1000 Pa 4. 1600Pa - 5. 20.00Pa

A
Answer Field

—fz, ARIOREMEIEBIET 5 6 RIFTE TRV B DIXENDES,

Choose one which is not included in six conditions concerned with human thermal comfort in general.
1. K£ (atmospheric pressure)

2. ##&E (amount of clothing)

3. & (radiation)

4. iR  (temperature)

5. fR¥tE (metabolism)

jiizasii
Answer Field

HHEREHC BT AU T OREED 5 b, B NELRbDE, DEDES
Choose the most inadequate one from the following descriptions regarding urban environment.

1. BMOBREORNEY BB Li, it — 74 F Y FRROBINARTH D,
(Increasing the reflectivity of building roof surface is effective for mitigating the urban heat island
effect.)

2. GEELENESEY Bi9E LT, EOBIEEMT 28T VA L2177
(Urban design to mitigate summer heat for adapting to climate change is implemented.)

3. HERORMKE, doka®E L THEITH D,
(Greening of urban areas is effective for flood control.)

4. KENFEEOFIRL, SEEBHOBMIAERITHD,
(The use of photovoltaics is effective for mitigating climate change.)

5. ERAEROKRTIEAIEL, @, ERCEELTY

(Air pollution problems in urban areas usually tend to occur in summer.)

225!
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(7]

(8]

S HEZBERE D LU F OO 5 b biHL R bDE DL DES,
Choose the most adequate one from the following descriptions regarding architectural planning.

1.

FEB Ao HIEANEOABLE 16 TREE L7z,
(The gradient of a slope-way in place of a stair was planned to be 1/6.)

. ATFAOERAOANZEELEE S FHE Uiz,

(A revolving door was planned for the hotel's guest entrance.)

FLEROARE 1/10 TEHE LT,
(The gradient of a tile roof was planned to be 1/10.)

. L am—OFTYOEE%E 85 cm TrHE L7,

(The height of the balcony handrail was planned to be 85cm.)

. (FED b VOREENFE TRl LTS

(Doors of residential toilet were planned to open inward.)

fREHA
Answer Field

SR L T OB ER L OMBE RO TREE S TV D HDOEDEDES,

Choose incorrect one of the combinations of terms related to architects and their architectural works from
the following descriptions.

1.

g A~ W N

b antax (Le Corbusier) — =7 « FEF 4] (“‘Unité dHabitation”)

I—R T 7+ F /e 11—z (Mies van der Rohe) — /115 + %7 1 U 42 (‘Barcelona Pavilion”
757 «aA K+ 54~ (Frank Lloyd Wright) — %K (‘Fallingwater”)

TNz« TTL (AlvarAalto) — 77 AU —REf| (Farnsworth House”)

A A« 1—2 (LouisL. Kahn) — [ ~~VLEfE] (‘Kimbell Art Museum”)

PR
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(9)

ELHFEEICBETALUTORRD 5 b, R MNELRbDE, O&D8S
Choose the most inadequate one from the following descriptions regarding multiple dwelling houses.

1.

la—z— by GEH) a—RTT ¢ 7HATERR - e S REEETH S, RTINS L
WCRCE SN AREE (B T 7R PFHEOUE D> TH D,

(“‘U-Court” is a housing complex in Kyoto constructed using the cooperative housing style. Its
characteristics include a common garden swrrounded by apartment buildings and the “common
access.”

FEOREMBEZERTHID, BARFEBAIIT ¥y X FTIEERHRE - AL
(To achieve mass housing production, the Japan Housing Corporation developed and adopted the
precast construction method.)

DL 4 TR L, ERORSRE, FlRs CORAMREEEL, BEEOHERNEEIETE
LT, MR REAERNEDD LIS LD THD,

(“Collective house”, which has shared facilities such as common dining and kitchen, is intended to be
able to manage smooth daily life by making use of mutual assistance activity among residents.)

[T uL T — DS 1, EAEEOBERIEL S LT, BEEOEEAHET A HETH S,

(“Frontage saving” is a method of planning high-density housing estates by narrowing the distance
between adjacent apartment buildings.)

| R CED LIV ROV L 5 Ch s R | BEA R LT,

(Medium-rise apartment buildings are constructed in the “Category 1 Residential Districts” which is
one of the use districts designated by the City Planning Act of Japan.)

FiRAEAH
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(10) EERUEECME BUTORED 5 b, BbRELEH0DE, LR,

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

(11]

1.

ERNE GRS TS T, Bikiic BitE EHli U CIrREICIR T Z L VFRITH D,
(In principle, a land tenant who builds a house on a fixed-term leasehold is required to clear the land
and return it to the owner eventually.)

M E A SRR 13, BSOS £ DY — C AR HE TR, S0 U TE
LEHBEENE LT, SRCERSEETNES - i - BT RS EROEETHD,

(‘Elderly housing with supportive service” is housing for elderly people, constructed, provided and
managed by the private companies in general, where the elderly can receive services such as medical
care and nursing care while living comfortably.)

. [EEMERAE ORFEEOVL DL, YOX IR L > THERSTVHEY 25FHESh T H 2

& THD,
(One of the criteria for certification as “Long-life Quality Housing” is that the layout is planned to be
livable for any household.) '

. BMFTEENA T 4 RCAEY ) —a L, SRREEEICER Ui, 29 LI R = o8

—a rEEIND, .
(The building owner renovated an office building and changed the building's use to residential. Such a
change in a building's use is called conversion.)

CTa=w FTER IV T 7 7 =g L O—oDFETH Y, THNT IO BT, ikl
B RO =y B RRNEET S RS D, TOREHNL TEFAA A LML) BdD,

(The “unit construction method” is a method of prefabrication. Its characteristics include
manufacturing box-shaped units with backing and finishing materials and equipment installed in a
factory. A prime example is the “Sekisui Heim M1.”)

fEEA
Answer Field

WX DRBEAE L L T b NES 2O, e DR~

Choose the most inadequate one from the following descriptions regarding the content of the sectional
drawing.

1.

[9) B N VLI \v

A EEICEIT U7 (crosssection of a building cut vertically)

B DEEE S (maximum height of a building)
ETFBEODDY (connections between upper and lower floors)
H BT OB (type of finishing materials)
FHmes (ceiling height)
- R
Answer Field




(12) Eok 5 REd T, BELE PR ShAMKEEMOBERRORADESL L OELWBOEDL
DB, L, BISGGEEHSITW A LOERE, Hill, HIXOEEIRNHDOLTD,

Choose the correct value of the maximum building area for a fireproof building, allowed by the Building
Standard Law of Japan, on the site shown below. There is no other designation than those shown in the

figure.
B Hh
adjacent site
7. T L T T i
. Z uasi- residential zone 2
E aw b ! ‘
site 7 fire-protection zone f adjacent
7 osite |
FHEHE CED HATEENE 610 2]
building coverage ratio established by the city Z
planning 6/10 s
2m
n A N
river Y
AT,
4m 30m B
SRR 42 588 2 TR SR NFET
BT UTER
road designated by the Designated
Administrative Agency under the
provision of Article 42 paragraph 2 of
the Building Standard Law of Japan
1. 270.0m?2 2. 3120 m2 3. 3150m2 4. 336.0 m2? 5. 360.0 m2
AR
Answer Field

(1 3) TROMREOHEAEPED YD, RUNELRbDE, DE2ES
Choose the most inadeguate one from the following combinations of terms.
1. P (ZBE) Konds, Horyuji (Nara Prefecture) — Z223ZEAK Kumoto kumohijiki

2. IEFFHE (SEE) Toto, Yakushiji (Nara Prefecture) — Ff Mokoshi
3. BOAHFEIAM (ZRE) Nandaimon, Todaiji (Nara Prefecture) — 56k Zenshn yo
4. BICEPEE (FAE) Toshogn, Nikko (Tochigi Prefecture) — #HEZRiE Gongen zukuri
5. kA (EYP Honds, Kiyomizudera (Kyoto Prefecture) — & Kake zukuri
iz
Answer Field




(14) FEDA»SD ORI EBEYERORAEDLED YL, BbBEERbDE, LB,

Choose the most adequate one from the following combinations of architectural works as shown in the
figures from A to D.

Joooouododoobooboouogo

(A~D DRIE TPERREEERE] NTfUREsERRER] L HsR)

1. A: 2054y (m—<) —B: 74 Loy kKB — C: XU REE — D U+ TK
A: Pantheon, Rome — B: Florence Cathedral — C: Paris Cathedral —D: Villa Savoye

2. A:amkys (B—v) —B: 74 LY RKEBE — C: NYRER — D YU+ TEf
A Colosseum, Rome — B: Florence Cathedral — C: Paris Cathedral ~D: Villa Savoye

3. A:apkys (m—<) — B NUREE: — C: 74 Ly Y= KBE — D ¥ UTH
A: Colosseum, Rome — B: Paris Cathedral — C: Florence Cathedral — D: Villa Savoye

4. AU TFy (B—<) — B RNUKEE — C: 74 LYo KBE — D U3 TE
A: Pantheon, Rome — B: Paris Cathedral — C: Florence Cathedral — D: Villa Savoye

5. A: Tty (m—<) —B: XU KEE — C: 74 LY o kKEBE — D n e
A:Pantheon, Rome — B: Paris Cathedral — C: Florence Cathedral — D: Robie House.

RREHR
Answer Field




(1 5) #mEtEBET AU TORRD 55, FbMELRLDE, DEDES,
Choose the most inadequate one from the following descriptions regarding city planning.

1. 7 RS~ OB T, SHELGBEMThI,
(In the urban development of Radburn the walkway was separated from the car)

2. MR T, HIKEEZED DUERS D,
(In Urbanization Promotion Areas, District Plans must be prepared.)
3. Vs VA 3T R, Ok OOMRPNEEROIHFIHD G S Z L OBEENEEIER L,
(Jane Jacobs argued for the importance of being multiple land uses within one district.)
4. ANEEEREHEO K EEIEA UEET 57, IHIKEEHEEREIT o7
(Land Readjustment Projects were undertaken to improve the disaster vulnerability of dense wooden
urban areas.)
5. AHASEHERRETRSE (TOD) 2B\, FREREE G Sh
(In Transit Oriented Development (TOD), dense residential areas were developed.)

AR
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(16) WOL S REERA o, oy BLU G BELTND 3 RTHMEMNEREE XD, x HFADUTH o0& LTRBIR
WHDERLTD S bENR, L, Y/l E=20x10¢ Nmm?, #7 Y vt » =02 &5 5,

Consider a-'3-dimensional elastic micro element subjected to the stresses ox, 6y and ¢, shown in the figure.
Choose the nearest strain for x direction & among the followings, where the Young’s modulus E is 2.0 x10*
N/mm?and the Poison’s ratio vis 0.2. '

z
\ y 0, = 80 N/mm?
1. 0.0025
x .
2. 0.0035 o '
3. 0.0045 S
:' ———» 0, =60 N/mm?
{ ’ ‘ ]
4. 0.0055 o /////xlz________,,--
gy = 120 N/mm? p P
5. 0.0065 . '

fEER
. Answer Field

(17) BORT & 57 3 BEOIXVEED, x -x’ BiEY OEE 2 KE— A FORNBEHRE LTELWH D,
LUFD S 6 Enb,

Consider three heams 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. .

1. A>B>C 2. A>C>B 3. B>C>A 4. B>A>C 5. C>A>B
| 5a. R
1 1
a
3a

-
-

GV | B) ©)

A
Answer Field

10



(18) MDLIRENNELETT— AL FEZTAEBIBNT, RA CTOHREFEDORNOHEE L L TRbEED
HLOIRD S HOENRD,

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

P
1. —
4
2p V2P 2pL
2. — A 45%, N\
8 A ) 7.
5P
3 = . L ¢ L | 2L |
{ | 1 1
3P
4, —
4
5P
5 =
FRAHR
Answer Field

[19]@@iﬁtﬁi&%ﬁéb?zmxmr,%ﬁABméuéﬁfmﬁeuf,%%ﬁw%@m&oagenwn
=1L, EEEAE, BEARE, ERNEALTA,

Consider a truss subjected to a load 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.

6P _
52P
1. -5
2L
2. —2P
L
V2P
3, —
2
4. 2P
5v2P
5, —
2
A
AnswerlField

11



(20) DL S BEFE—RA Y MEZT 5120 OSAICELIHEHAEMOREZ L LT, BEBENLDOIRDOI B
PR BORSRIb-oTEESHE THY, Yo/ RER E WE2 kT AV b IE45,

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

. ML? 2M
" 6EI (’ A
ML? 8 a
2, —
3EI
ML2 L L I L2 |
3. ——ZEI I J |
2ML?
4,
3EI
ML?
5 —
EI
RREHR
Answer Field
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(2 1) —fA7R=0 2 V) — MBI HROEERO 5 bEbIEY 2 b DO Zhdy,
Concerning the normal concrete, choose the most adequate description among the followings.

1. 27 U—hOMEIIAEA Y NEBRREWVIZERELY,
(The higher the water to cement ratio, the greater the strength of the concrete.)
2. vy U—FAHSCEBELERICITHDERS & LU,
(Concrete should be casted after it has hardened sufficiently.)
3. a7 U— bDY T ERIHE SRR,
(Young's modulus of concrete does not relate to its strength.)
4. ar7V)— MIEHTHIELEMELELITU,
(The denser the concrete, the less resistant to through the deteriorating substances.)
5. ary V- bORENEERFIET 5 7-DIC AE BKFABRVLEND,
(AE water reducing agent is used to control the followability of concrete.)

PRER
Answer Field

(2 2) BEMEORBAFECETIRORRD 5 bR BFEL R LD ENDY,

Concerning the test methods for building materials, choose the most inadequate description among the
followings.

1. BHOSBEWGITRRICLY, BHRIOKE S O5H%FHE L.
(The size distribution of aggregate grains was evaluated by the aggregate sieving test.)
2. BEERESRERICLY, A FOBEEHRSZRMELE,
(The adhesive strength of the boards was evaluated by the peel strength test.)
3. HUTRBICXY, SMHERRLODLEEHIE LI,
(The deflection of the exterior panel was evaluated by the bending test.)
4. SRIVEERERIZL Y, 207 V— hOEKEEFE L,
(The moisture content of the concrete was evaluated by the drying shrinkage test.)
5. EERBRICLY, TEHRBRAEFM L.

(Sound transmission loss was evaluated by the sound insulation test.).

fEEH
Answer Field

13



(23) BD& 572 3@IDRDRFREHEEZE XD, SEPEIENDL

(24)

5 2 E~AHA 6,=60 EOBEEF>TAF LI L&, HE@ICH o o J
5 SEOARFA G OREEELT, EBITVLORKD S bER S W=176mis g
s BBO S BEEIIRICTEY &1 5. £l

v, =252 m/s 9?

Consider a horizontally layered soil with three layers. When S-
wave propagates from the third layer to the second layer with the /4_
incident angle of g, = 60 degree, choose the nearest value of the Vs = G00smis A i
incident angle g, at the ground surface among the followings. S-

wave velocity of each layer is shown in the figure.

1. 60 BE (deg)
2. 45 [ (deg)
3. 30 & (deg)
4. 15 £ (deg)

5. 0 (deg)

FRAEHR
Answer Field

RO X S BRIEERERRY Mo b OB ZE X D, HE mH 40.0X108 kg, ITREH £ 2 30.0X105 N/m
O 1 BEFEZRTEINIEEYREICTTHENZ 5 1T 7-8E, BEROEISE L LTRHEVSDITKRD S
bLEnd, B, BEMOEEER AIZ005 L, AFAEZIX3.14 875,

Consider a ground motion with acceleration response spectrum shown in the figure. When a structure
approximated as damped single-degree-of-freedom system with the mass of m=40.0X103kg and the stiffness
of & =30.0X 105 N/m is vibrated by the ground motion, choose the nearest response displacement of the
structure among the followings. Here, the damping factor of the structure, 4 is 0.05 and the ratio of the
circumference of a circle to the diameter, 7 is 3.14.

& 4007 . ; :
1. 300cm g I | i 1h=0.05

g [ | ; i

~ 300~ q N HR

S 1 : 1 :

L R
3. 64cm g | i .

c L 1 i 1

2 100f------ Fo-m--- R TN

© . : 1 t ]
4. 16 em ) i i i

K] ! R L

;o‘ 0 0.5 1 1.5 2
5. 4cm Natural period (s)

AR
Answer Field
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(25) SIBEMHLLEOREE= 7 U — MRITEITE— 2 Y MR LR E 28R E X5, #ife—X b
ROEGEOESEE - E, KRB0 (), @, O OBEEL LTELYRbOEEND,

Consider the process of bending moment acting on a reinforced concrete beam with a balanced reinforcement
ratio or less, the relationship between bending moment and curvature can be described as shown in the figure.
Choose the most adequate combination of (b), (d), and () among the followings.

N g 7~ () @ i
NE .
T g ()
tg ._g *
ﬁv é (a)
#h=2 (Curvature)
® ' (d) ®
. TUHH B A
’ (Crack) , (Yielding of reinforcing bar) (Rilp@n'e of reinforcing bar)
g VDUFIN a7 V— MRESFAISNE EISEN '
’ (Crack) (Short-term allowable stress of concrete) (Failure state)
B DUEI _ EERR FRIRTE
’ (Crack) : (Yielding of reinforcing bar) (Failure state)
. RAIE SRR HRIRTE
" |_(Long-term allowable state) (Yielding of reinforcing bar) (Failure state)
5 RIRTA =7 Y — MREHRFAIGE SRR
" | (Long-term allowable state) (Short-term allowable stress of concrete) | (Rupture of reinforcing bar)
R
Answer Field
(2 6) RIRTWEEZ bOSfH2 7 U — REAAEITE— A v MR, HIRICERS, TR b :
WZBIERNMER LTV 5, ROFTERD > bR HELHZLOIXEND PPNy Jd,
=2
Concerning the reinforced concrete beam whose cross section is shown in figure, in A
which a compression is applied to the upper and tension is applied to the lower as a P
result of bending moment, choose the most adequate description among the followings. ' r__J/L\ A
."."."TJ
2

1.

THEREF DU Asl, BHOBITRAEB LAV,
(The cross-sectional area of the lower reinforcement A« does not affect the bending strength.)

., BIEIFHOBRY AT LBRLA,

(dy, dbare not related to the corrosion risk of the reinforcement.)

. BHEWE, D-&TEXALND,

(Effective depth is given by D~ ds.)

L b FEOSHGEERE A Al T3 L, BRI, (Uet+AdAD-BXBTEZ LD,

(When the cross-sectional area of the upper and lower reinforcement is given as As Ass, ratio of tensile
reinforcement is given by (4s:+A4x/D - &) xB)

. SIBSHLL T OFRTE— A > NEOIS LIS DRETH D,

(The stress center distance at allowable bending moment below the balancing reinforcement ratio is
about 1)

FRER
Answer Field
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(2 7) HOBAEERORRES 2, FHEEHM THAMR (S ¢; 18200 mm) ORRESO 2FL2HEOH

(28)

ROBES ¢ 23RD, JHEOSORLUTOFHLRS, 2L, B BEREE OFRRRIENIL F EAKSE
RIS/ 0.6F £ 5,

Calculate the thickness #of the connected steel plate as shown in the figure to achieve that the yield strength
of the welded joint is 2 times that of the connected steel plate (thickness: #; width: 200mm), 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 0.6 F

1. 22 mm + 500
2. 25 mm 200 I S I —
3. 28 mm \ Thickness: ¢
-, (Unit: mm)
4. 32mm :
20
5. 36 mm
AR
Answer Field

KIS RT & 912 3580 OB RN FEBESTICSIES PHERT 5, TV ICx3 286 Hm /1 OR/MEERIZ
DT, ELWSDOELUTOFMNLES, T FEuLFZHENL RS TIHRFPOEL T 5,

Consider three friction-type high-strength bolted connections under the tensile force Pas shown in the figure.
Choose the correct relation, concerning the strengths to prevent the joint from slipping, among the followings.
The friction coefficient zzand design tensile force of the high-strength bolt 7'are adopted as presented in the

figure. .
— t } ) )
. | P e P
1. A>B>C @ =06~ T=120kN
2. B>C>A pa i o o _—
: P
3. B>A>C z
. et Ar T1 ]
4. C>B>A P i — P
. codin ® £=0.5 | T= 60 kN
- ooo!liooo -—
P P
£ : 1 : 3
P ~ . P
© p=0.4 T=75kN
L o o 1
7 o o P
fREH
Answer Field
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(29) WHERICERT AL TORR TR L FEHLRbDEE,
Choose the most inadequate description concerning sand soils among the followings.

1. HfR% 0.075~0.2mm THh Y, FELIZHA~THERINE W,
(Particle size is 0.075 — 0.2 mm, and the void is smaller than that of cray.)
2. $8F0 LIcHHAR T, HUBRRCIRIMEASE Z 0 070,
(Saturated sand soils are prone to liquefaction during earthquakes.)
3. TERRTIE, HESY—CTAMRLRVBR L ERENSD,
(Sand soils with uniform particle size and low impurity content are often used in soil experiments.)
4. FEHEE Y D HIBKMEMEV =, KOBEHICRERA DD, EBELTHAEZ 970,
(Sand soils take longer to drain water and are more prone to consolidation settlement because they are
less permeable than clay soils.)
5. F)HAWICERERIHE TH D BREBOMFE TL < A6 5,
(Sand soils are often observed in natural levee located at slightly elevated grounds along rivers.)

fREHE
Answer Field
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(30) RITRTAEHE A DLFRE LTIELWHDIERD 5 b L,

Choose the correct name of the wooden material A as shown in the figure.

R ]
FR Laminated A
Veneer :
T~ =
1. £r# (Glulam)

0SB (Oriented Strand Board)

3. &AM (Plywood)

BEZERMR (CLT : Cross Laminated Timber)

MDF (Medium Density Fiber Board)

RREHR
Answer Field
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2024 %10 A, 202544 A A% (October 2024 and April 2025 Admissions)
TRBRFR IR T AR oA HE LR AT (SR PR B AT RIS
Graduate School of Advanced Science and Engineering .(Master’s Course), Hiroshima University
Entrance Examination Booklet (General Selection)

(2024 %= 8 A 22 M /August 22, 2024)

BRI | EEEEY: EMEE D A=A NN BEE SRS M
Subject | Building Engineering (ID) Program Architecture | Examinee’'s Number

SAERRERS : 13F% 30 5~16/#304> (Examination Time : From 13:30 to 16:30)
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Notices

(1) There are 9 question and answer sheets including a front sheet.

(2) Fill in your examinee’s number in the specified positions in this cover and each sheet.

(3) This examination booklet consists of question sheets and answer sheets. Answer the questions in the
specified position.

(4) Ifthe space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of
the sheet.

(5) Answer all the questions.

(6) Raise your hand if you have any questions.
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(1] FFZRICETAUTORO~@EL L,
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Answer the following questions (1) — (2) about the truss.

(1) Calculate the axial force of the members and draw the axial force diagram about an indeterminate truss
subjected to a concentrated load shown in Fig.1. Use the table in answer area for calculation. Then, use the
Fig.2 as the basic static model. The axial stiffness of truss members is ZA. The positive value of axial force
indicates tensile axial force.

P P

HUBIE -
BH& | elongation NN L NN.1 '

s length | stiffness Ny N, {;L 2; axial force

l EA )

T

member

AC

. BD

BE

- CD

DE
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©@ FIARERHT B HToTHEL RIRHEEICOVT, UTOFADOFAD 3 2L EAVT 200 F
BETHAT L,
[ R, a8, v/ 58 th, bk, WE ]

(2) Explain the things to be considered for designing a truss in about 100 words using at least three of the

following words. -
[ Buckling, Connection, Young’s modulus, Axial force, Deflection, Cross section, Stress 1

$#E (Answer))
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(2) SSEECETAUTORO~OWELE, 7L, BhORIhENTL L yiikb ) IKEET 5, ¥/ Rk
¥ EL¥5,
(D B 1 OBHRICET SEOEET— FER 1 FIC#id,
@ E 1 0OFHICIT BHEOBEERRFELY RO X,
(3 M1DOBMICHLE2OLIT L—R%BINT 5 L&, HOEEBE— FER 2 FITHET,
@) B 10FRICHLEZ DX ST L—R%BMT 5 & &, BEEEFESMH255RD L,

Answer the following questions (1)-(5) regarding steel structures. Note that all the columns in each frame
shown in the figure have the solid section, and each column buckles around y-axis. Young’s modulus is
denoted by £.
() Draw the buckling mode of the columns of the frame in Fig. 1.
(2) Determine the elastic buckling load of the columns of the frame in Fig. 1. -
(3) When the braces are added to the frame in Fig. 1 as shown in Fig. 2, draw the buckling mode of the
columns of the frame in Fig. 2. -
(4 When the braces are added to the frame in Fig. 1 as shown in Fig. 2, how many times is the elastic
buckling load of the frame in Fig. 2 as much as that in Fig. 1?

% p P P P
£ ﬂ Rigid beam ﬂ L Rigid beam ﬂ
z .

L

\/

y
Brace members
are added.

Solid rectangular g7 x
column section
+—
W
Fig. 1 Fig. 2

<f#%& (Answer)>
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(5) Explain the characteristics of steel buildings with comparison of timber and RC buildings in about 100
words.

<f#%& (Answer) >
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(3) M 1DgfH=a 7Y —  EREITE—AL N MERT, HRO=7 Y — b TRGARRIC GRS IBEICE
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A reinforced concrete beam shown in Fig. 1 is subjected to a bending moment A4 The concrete at the upper end
and the reinforcement reached short-term allowable stress at the same time. Answer the following questions (1) -

(4) under the assumptions A) - C).

A) BERIOFEEREREICBOTHEREHRFT 3,
(Plane sections before bending remain plane after bending.)

B) S#5OMMATAE T 300 N/mm?, ¥ 754 2.0 x 105 N/mm? & 33,
(The yield strength of reinforcement is 300 N/mm?, and Young’s modulus
i 2.0 X 105 N/mm2)

O =7 J— bOBA—OTAHEBRIIR 2128, 227 U — MIBIIRIEAZ
AELR,
(The stress-strain curve of concrete are given as Fig. 2, and concrete does
not bear against tensile stress.)

(1) ORI, BASHERTE L,
(THustrate the strain and stress distributions in the cross section.)

(2) i @, BEHORWTERE A 2RO X,

(Find the curvature @and the total area of reinforcement As.)
(3) #FE—AL P MERDL,

(Find the bending moment M)

(f&(Answer))

b =600 mm
£
E
g
i
s £
£ As
(=3
? (____j\__.__\
%I*'--.- 9@
Fig. 1 Cross Section
Stress (N/mm?)
30 ...._.‘............,.......:
20} -
: Strain
1.0 20 (X107
Fig, 2 Stress-Strain Curve
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@ ZDF—A FIMERALEREER, S22 U — MEOTHEIZ 04 mm OUUENBRE L, ZOgkiFz 7
Y — FRICAL 5 BTN EORIEE, LATFOFAOFHS 3 DL EAVVT 200 FRETHIY L,
[CEEuiRsR, BER, &k ik, SRR, =8, 7 V-7, f=bk, HiE]

(As a result of the moment, a 0.4 mm crack occurred at the bottom end of the reinforced concrete beam.
Explain the durability problems that may occur in this reinforced concrete beam in about 100 words using at
least three of the following words. ) ,

[carbon dioxide, oxygen, water, carbonation, corrosion of reinforcement, aesthetic, creep, deflection, stiffness}

(f#&(Answer))
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(4] REIETIUTORM~MDIZEL L, Mo 1 ESRBREET/MIBITEA0EEY m, ThEk @) %
k, BEEEE c LT 5, HRISH L TREIOFRAINZ x OFEALHBE CREEE X 5, REIDHFAEIEL TS,

(1) Zx AT TVBRETI, BACENA, BE, 1ThoEx L ¥ Displacemeat:

NBELD, TENTHDHOKRE I EFELEDTES TRE,
(2) BHEEEIZED X S 2iEED, HFEICHAY J:;, Mass: m
(3) HBHEEPICRITAEADEESFEXETE,
(4) c=0DRETOEHRES*EX5, 20 L EOEAOEAMIEREE)
o, LEEEHT, 2R TRE. Damping
(5) WORECHEATEOL S BERE 450, SRCHREy, oo
L (6) IRBIHOEMR, x(t)=Acoswyt+Bsinayt TEENBHDLT
B, tIIEITHD, B =0 DL E OB d,, FEE v L LItL &, 4L BEETNThIEZTRY,

Stiffness: &

Answer the following questions (1) - (7) concerning with vibration of a structure. The mass, stiffness and
damping coefficient of a damped single-degree-of-freedom system in the figure are m, & and c, respectively.
Consider the condition that displacement of x is given to the mass as an arrow. Then, the direction of the arrow
indicates positive. ,

(1) Imertia force, damping force and restoring force are generated in the mass during the displacement of x
is given to the mass. Express their forces by symbols including the sign.

(2) Briefly explain free vibration.

(3) Express the equation of motion of the mass during free vibration.

(4) Consider a free vibration at the condition of ¢ =0 . Then, express the natural circular frequency , and
natural period 7, of the mass.

(6) Briefly explain the vibration of the mass under the condition of (4). ,

(6) Consider the condition where the displacement of the mass during the vibration can be represented as
x(t) = Acosw,t + Bsin wyt . Here, ¢ istime. If the initial displacement 4, and velocity v, isgiven tothe
mass at ¢ =0, express the A and Bby symbols, respectively.

7% (Answer))
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(7) BERTTMMIHER 525 L, HRIEBL RV EROEMMBFEFIIREL DI L2 5, HEREL
HHENIED X 5 288 E oMY L, Fir, #HERCBITABRMOEMNEZ TE AN ELMmL 57
OOTHREZHT L, HHET200FRELTHIL,

(7) The displacement of the mass can be strongly amplified because of a resonance when a ground motion is
given to the model. Explain the characteristic of the ground motion that induces the resonance. Explain
what measures should be considered to suppress displacement of a building during earthquakes. Describe
them in about 100 words.

#7& (Answer))






