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ZEREDIESE
(1) MEARERERENERREEA 19T,
(2) ZOEMRIZBRBESEZIRALTIZE,
(3) FHREIZ 30 4, BLAIIE/ %10 5, & 300 s T,
@ WFhOREREY 5 >ORI AR b EAEZEIRT 5 TT,
(5) FREDOT/SIIEMCAL TLIIEZNY,
6 2fELTIEIVY,
(7) ‘BRHAVNIRARERD DHERETFERETTIEI N,

Notices
(1) There are_19 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) FRERSEARDARITIE, Sabine DX, Eyring O, EyringKnudsen OR23$%5, Zith 3 UL VEHE
LT BRSO R BR & L, b pkAS it aEey

There are Sabine’s formula, Eyring's formula and Eyring-Knudsen’s formula, for calculation of
reverberation time. Choose the combination which shows the correct order of the reverberation time

length calculated by these three formulas.

1. Eyring-Knudsen >Eyring >Sabine 2. Eyring>Sabine >Eyring-Knudsen
3. Eyring >Eyring-Knudsen >Sabine 4. Sabine >Eyring-Knudsen >Eyring
5. Sabine >Eyring >Eyring-Knudsen

fREHR
Answer Field

(2] RHHIX 2%&FEN 0.83, SUNEN 0.03, WINEN 0.14 DEAT ADH 5, TOETT A0 AHEEUSHE
& LTELVERR, 72720, ZOEN T ADBEEMSERIT, BIMIAS 256 Wim2-K), BPYRIAS 10 W/m?-
KTHY, BEFRFET5.00 W(m2K) &12,

There is a window glass with the solar transmittance of 0.83, the solar reflectance of 0.03 and the solar
absorptance of 0.14. Choose the correct value of the rate of solar heat gain of this window glass. In this

window glass, the total heat transfer coefficients of the outdoor side and indoor side are 25 W/(m2-K) and
10 W/(m2- K) respectively and the thermal transmittance is 5.00 W/(m?2-K).

1. 097 2. 093 3. 087 4. 007 5. 0.028

REEA
Answer Field

(3] AR 2--0aX, Y 2F555RA R L TD,
FOXNHAD, ARY oHdiEsE: 5 L&, =
DR EAEOHSEOEFA(c Ay m2 & LT, KbiEY
FebDEERA, 72720, BN X, Y OFBXSBE 0 mAE axAx,
avATFNFIL60m?2, 80m2 LT A,

Ao X BEOY

The figure shoxys the room thgt has two opgnings X opening X opening Y
and Y. Concerning the ventilation that the wind flows
through the room from opening X to opening Y, choose
the most adequate value of the equivalent opening
area of the whole room (i.e. (eA)w m?2). The equivalent
opening area of opening X and Y (axAsand avAy) are
6.0 m? and 8.0 m?, respectively.

1. 20m? 2. 48 m? 3. 6.0m? 4, 80m2 9. 140m2

REHR
Answer Field




(4) TEL-IORIEERFNFN 45 dB L2 5EEN 100 BH 5, Z0 100 EOFRETHREHIE 72 5E
DOEFEL~LE LT, IELVEZES

There are one hundred sound sources and the measurement value of the sound pressure level of each
source is 45 dB. In case that these all one hundred sources sound simultaneously, choose the correct value
of the sound pressure level among the followings.

1. 45dB 2. 55dB 3. 65dB 4. 145dB 5. 4500dB

TR
Answer Field

(5)  HAWBROY OB 750 Ix Tholz, TOR, B0 IZIEEDOR EBITIIES A EMREA 50000 Ix,
B H 2R < REEHERREEAS 25000 Ix CThho7z&$ 2, ZOMRITIIED L ORELLSHMIERD 20 &5
L, ZONLEREIZET AEYEERE UTELY MEAES,
The lluminance was 750 Ix on the desk in a room. At the same moment, the direct sunlight ifluminance
was 50000 Ix and the skylight illuminance without the direct sunlight was 25000 1x, in the outdoors

without any obstructions. Choose the correct value of the daylight factor on this desk. There are not any
light sources in this room except for the solar light from windows.

1. 30% 2. 25% 3. 20% 4. 1.5% 5. 1.0%

fiEE A
Answer Field

(6) #HHERCETEREUCBT 250080 5 5, &b MNEYERbD%E, & EN,
Choose the most inadequate one from the following descriptions regarding city planning or urban

environment.

1. O R T m—UE, BIGEOMEOELZHEL

(Urban sprawl leads to a deterioration of municipal finances.)

2. dokimlx BRYE LT, iHmkkba T o7,
(Urban greening was implemented to control flooding.)

3. WHICKITD SEAEhEG) (O, HACHRRBISIR b EEND,
(“Climate change adaptation” in urban areas also includes flood control and heat control.)

4, [HHhXEEEREE) b, BEROEEEIT T

(The road was developed in the “land readjustment project.”)

5. [hFo Yy bl &id, SREOEERICEIK SN SN TH D,
{(“Transit mall” is a commercial facility built at a major railway station.)

HRAEHH
Answer Field




(7]

(8]

EEEEHACBRE T A LI T OFLRO 9 b biEH 2 b DE, UE-DES,
Choose the most adequate one from the following descriptions regarding the architectural planning.
1. HEHAORREOAENL 18 AL 22T 5,

(The gradient of a slope-way for cars should not exceed 1/8.)

2. = =T A ) b, RSP EZ COERRREET A 3228 Tho,
(“Universal Design” means to design homogeneous architectures throughout the world.)

3. [Va—Ry s A7) 137 a—Ey NOFEROUEDTHD,
(“Shoe box type” is one of room types of a closet.)

4. BEEeMIT vy —aTREy ITAVLRRLY,
(“Center core type” is not used in a skyscraper building.)

5. MUEREOZERICHET S M LOFIIBHEE &9 2,
(Toilet doors in the movie theater to be used by audiences should be installed to open outward.)

FRAERH
Answer Field

R L OBEHES & OMAE O EOTTHEIES> T D H D%, D& 8,

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

1. 37Es (Kiyonori Kikutake) --------------+- FRAA 7~ 2] (“Sky House”)
2. ZEELEHE (TadaoAndo) --------e-=s-- MEEORZE] (‘Row House in Sumiyoshi”)
3. B (Takamitsu Azuma) - D% | (“Tower House”)
4. (FHEEHE (ToyoIto) --------ewemre- [ s3—sny by (“Silver Hut”)
5. &E%iE (Kiyoshi Seike) ---r----------- Bm% (‘House in White”)
AR
Answer Field




(9]

ELETICETOUTORED 5 5, HONEIARODE, U&E,
Choose the most inadequate one from the following descriptions regarding the multiple dwelling houses.

1.

(R b e A T (VR DRIV RAL, A7 480 HRAMIERTE 2 X 2 ITEiA - Bk
BEOSFHa s ) — MEETHRESND Z LDBEN,

(The skeleton of the "skeleton infill method" is often constructed with a high-durable and
high-strength reinforced concrete structure to use longer than the infill.)

. EAEEOREIZIVT, LRSI TE OBRETER T 570D, EnT 4 2HAHLIL

(Pilotis were adopted to secure pedestrian traffic lines on the ground floor in the planning of the
multiple dwelling house.)

. TR 73— ] IBERRER RIS SRR 0SSR L U TR SNICESEETH D, TORIK

DOEDN, BR, HA, KESKERETZ2 EDSEEE U CrRtROirRAI7RER B ME A b TV
1%"6})60

(“Doujun-kwai Apartments" are multiple dwelling houses constructed as a business of Doujun-kwai,
which was established after the Great Kanto Earthquake. One of its characteristics is that the
apartment had the most advanced modern equipment at the time, such as electricity, gas, water
service, and flush toilets.)

) DEASFBEISRT DAY, 2 227 4 OEEEARD 70T TR, FHEDO T T4

TR T DT D OREEAN— AL LTAEIET 2,
(The shared garden in "the grounded type" of multiple dwelling houses revitalizes the community and
works as a buffer space to ensure privacy between the residential buildings.)

L [AFXyT7aTR) OEEEET, BCED HEAEROERREIS AR E < RDOEMBH D,

(The "skip-floor type" of multiple dwelling houses tends to have a large proportion of the common
passage area in the building.)

FREHA
Answer Field




(1 0) FEMGERUEEMIIET ZLUTORRD 5 b, RbIELLREDE, V&8,

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

1.

NIAR) R ONDFAEOUE DI, RIS 280 - HESMRORE A L > TRRH Z L Th 5,
(One of the features of "Edo'ma" is that the dimensions of tatami mats in Japanese-style rooms differ
depending on the cross-sectional dimensions of the columns.)

BADSEREEEOEFRIIONVTL, EATrad 2B RIS I=ria VEEE) »MTHo2E
DT TH D,

(A “condominium management association”, which is composed of all unit owners, generally manages
a condominium in Japan.)

T AVBERE =2 —T % —T—MNICHD T N3—1T, R T ) 247 Ui R MEE T

HY, HTEL BYEOLBELFER L,
(Radburn, located in New Jersey, USA, is a typical suburban residential area that has adopted the
"Woonerf" and has realized the separation of pedestrians and automobiles.)

I LIS &I, SR 2T L2 B 7o DIET D KR TH D, Z ORI Ti/Eal
& L TR CHEEMOBRE b ILShTnWa,
("Urbanization control area" is an area designated to control disorganized urbanization. In this area,
the development of detached housing estates is also prohibited in principle.)

- DERdEERAET] RAIE LT, KERAERMND 20 ARUPICE L T2 Z 2R bN, B TEOET A

b 2R TE D,

(As a general rule, "emergency temporary housing" is required to start construction within 20 days
from the date of the disaster. It is allowed to be provided for two years from the date of completion of
construction work.)

itZasi|
Answer Field




(11) BFUEIBSS LT ORRD O b, FbMNELLbDE, DL~
Choose the most inadequate one from the following descriptions regarding architectural drafting.

1. FREOHE, BB HMBEOEB LRI LIl D,
(The purpose of the floor plan is to show the layout of rooms in a building.)

2. BEASGETOWNRICHT BHEEOIEE mb A7, BRI 2 1ERL - 3778 LT,
(The architect made and presented an architectural model in addition to the drawings to improve the
client's understanding of the contents of the basic design.)

3. —RBHEETIE, FRIObOPRE D,

(In one-point perspective, the object closer to a viewpoint is drawn larger.)

4. IEREEET, MHERERIEDULSTH D,

(The orthographic projection is one of the axonometric projections.)

5. MmEXTH, YHTHREE AV CEMROSTE RIS D,
(In elevation, the vertical exterior of the building is drawn with the concept of parallel projection.)

Ji2Esit ]
Answer Field




(12) HOX D78 T, S8R FFRE SN A OBEmEORROE L L TIELW S DIFRD
S END, L, BTSSR SN TV A L ORRE, Hi, HROEEIZWVWHEDE TS,

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.
A TSI 42 SO O TR SR AT
Quasi-fire-protection Zone EFEpsEdE LB
TR road designated by the Designated
Quasi-residential Zone | design y 1en
) Administrative Agency under the
gﬁﬂ?@'fﬁb %*/wlt() provision of Article 42 paragraph 2 of
AR o BB
building coverage the Building Standard Law of Japan
ratio established
by the city planning 6,710
W
adjacent site
e N S —
e 7 7
"o % B % [ 4
| site 7 adjacent site 10m
s [4,'/',’;
‘-;',:aa:: ek
7 s
e T, IS, A ‘ S s 5 s /. — e
18 B l 2m
road
—e
| £ GNTHETIEARYY
\ l building site (not a cliff) l
: 6m i 20m i
1. 108.0m? 2. 112.0m? 3. 126.0m? 4. 128.0m? 5. 144.0m?2
FREAR
Answer Field




(1 3) fRRORBEM L L TRBELLHOIEEND, LITH D,
Choose one from the followings, which is the most adequate building of Zenshu-yo Architecture.
1. ey (Kondo, Horyuji)
2. FERRREE (Kondo, Toshodaiji)
3. HmsrEtS (Toto, Yakushij)
4. FRFRAM (Nandaimon, Todaij)
5. HE5EFE  (Shariden, Engakuji)

FREHH
Answer Field

(14) BARAREFELICRET DHEOEAEGE & L TR NES R DT END, LUTLES,

Choose one from the followings, which is the most inadequate combination of terms concerning the history
of Japanese modern architecture

1. BT — HEEEE

(Kaichi School —  Giysft architecture)
2. B — UA—FLA

(Senpukan — Waters)

3. R — EEeE
(Tokyo Station — Kingo Tatsuno)

4. FRUBEE — FLEE

(Akasaka Palace — Tokuma Katayama)
5. HERdEEs — HEHL—

(Bunriha Kenchiku Kai — Goichi Takeda)

i ZaNi
Answer Field




(15) 7o 7OREERE L TRBESRLDIZEND, LUThHES,
Choose one from the followings, which is the most adequate building designed by D. Bramante.

1. 74 Ly x REBRED B
(Dome of Florence Cathedral)

2. Ja4Z b (T4 y)
(Villa La Rotonda, Vicenza)

3. ROuVF AT 4F (T4LVx)
(Palazzo Medici, Florence)

4. Fr¥zyh (@)
(Tempietto, Rome)

5. Er b R—LKEE (m2RY)
(St Paul's Cathedral, London)

fREA
Answer Field

10



(16) EFEERECHIERDx, y R n D 3FADEEISHERND &, =0, g=0. =—20 (I o
>0) Thot, BAESHOEE LTELVSOR, BTFD 35 IRy,

Consider a deformed thin plate in the plane strain state. Normal stress in the x—, y— and n—directions

are ox=c, oy=0c and oi=—20 (where, o >0), respectively. Choose the maximum principal stress among

the followings.

n

/4

/4

R
Answer Field

(17) BSRT & 57 3BEOIZVIEO., x ~x’ #EY OB —KE—A > FORANBERE LTIELWH O,
PTD S b END,

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.

1. A>B>C 2. A>C>B 3. B>C>A 4., B>A>C 5. C>B>A

2a
x
——x x' x x!
2a
——
| 1
I 450 ]
(A) (B) ©
fRER
i Answer Field




(18) B L > REFE—2 Y bEZTHERCBNT, A A COFRESHADORKAOHEIEE L TR LI HDITRD
2 HO LD,

The figure shows a structure subjected to a concentrated moment. Choose the nearest absolute vertical

reaction force at point A among the followings.

M Mq _
"~ 3L
2L
2. —
2L
A
. A A
3L
M L 2L
4‘ —
L
2M
5. —
L
AR
Answer Field

(19) M0k 5 ARHEEZITA FTRACRBNT, 8 ABICA L ML LT KBILWHDERRD 5 b END,
722 L, EAmUE, BIRAEE, EMAZALTD,

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.

V2P £
L7 A B
2, — =
2 L
P
3, —
2 0
L i N L
V2P ; ! | =
4, =
2
3P
5. —
2
AR
Answer Field

12



(20] MOk dREPHEZSIIAITVOE A WEUBHEFMEMOKRE &L LT, BRBIANHDIIRD S HEN
21X o TR BT &5,

Consider a beam subjected to a concentrated load as shown in the figure. The bending stiffness is £7. Choose
the nearest vertical displacement at point A among the followings.

PL3 P
1.
243EI 1
i 4pL3 A A 7AY
243E1 L3 2L/3 ,
8PL3 l ! |
3
243EI
3PL3
4.,
81EI
5PL3
5.
81EI
A
Answer Field

13



[21] RCIRRZ 7 OTEEEITRIIEEENITo CWABKO BRI, TR0 L. BRLEYZRLOEES,

What is the purpose of the worker's
watering shown in the photo of slab
concrete construction? Choose the most
adequate answer among the followings.

1. =27 U—hOF#MERTI 2D
(To carry out concrete joint work)

2. arvsIJ—rOBREZTITF5729H
(To lower the temperature of
concrete)

3. IvZ7U— rOOUERNIER O
(To suppress cracks of concrete)

4, {FERFTIEOCEFED-D

(To prepare for finishing work)
5. arsV—hOBERHIKTEEZITS D AR
(To carry out waterproofing concrete coating) Answer Field

(2 2] bhl-dE, BBREZITTCWAEED RCHIZHELN TWABEMENCET R0 5 B, bRy boid
RO 5B EFLD,

Concerning the building materials for the RC columns of the room where you are taking the examination
just now, choose the most inadequate deseription among the followings.

1. 2>V — FOFEREL SN/mm2f2E Th 5,
(Tensile strength of concrete is about 3N/mm?2.)
2. Ay J— rOEEITI2tmIBETHD,
(Mass density of concrete is about 3.2 t/m3)
3. SO SIREMEY 450Nmm2BE TH 5,
(Tensile strength of steel bars is about 450N/mm2.)
4. SFOEEL 18 tm3RETH D,
(Mass density of steel bars is about 7.8 t/m3.)
5. Bl a7 V— FORIFRFAEIT L HIC LIXI0YCRRETH D,
(Linear coefficient of expansion of both reinforcing bars and concrete is about 1.1x105/°C. )

FRERR
Answer Field

14



(23] REREERBNORIKE2BOHMEE 2 5, KEMED S EEEIL 150 m/s, HEIE 1600 kg/m3, BIEIL
15m CTH5H, Mo SHHEEIL 400 m/s, R 2000 keg/m3 Th %, HEHBZOBEEEH(Q) L L TR LITVME
FLAT B,

Consider two horizontally layered soils that consist of surface and bedrock layers. S-wave velocity, density and
thickness of the surface layer are 150 m/s, 1600 kg/m3, and 15 m, respectively. S-wave velocity and density of
the bedrock layer are 400 m/s and 2000 kg/m3, respectively. Choose the nearest natural period (s) of the surface
soil among the followings.

1. 02s
2. 03s
3. 04s
4. 05s
5. 06s

fiEE R
Answer Field

(24) ADX 5 BRIMEERERRY Mvhk b OB 225, BE m» 15.0x108 kg, 1T £73 22.5X 105 N/m
O 1 EAEER TRINAHEEDPHIRTHENR 5 7288, #HEWOEMGEL LTELITWEDEKD D
HLEND, 2B, BEYORETHE 212005 &L, MERLI33.14 £ T 5,

Consider a ground motion with acceleration response spectrum shown in the figure. When a structure
approximated as a damped single-degree-of-freedom system with the mass of m =15.0 X 103 kg and the
stiffness of £=22.5X 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, 4is 0.05 and the ratio of the
circumference of a circle to the diameter, 7 is 3.14.

<, 400 : : :
1. 24cm IS i ! 1h=0.05
€ 300N
8,’ 1 U 1
2. 20cm 5 i . i
8 200F--7/--- i [
o | ; |
3. 15cm 8 100f------ L. I N -]
“"6 I 1 |
- I ] ]
QL I I |
T : 5 :
4. 6cm g 0 0.5 1 1.5 2
Natural period (s)
5. 2em
RN
Answer Field

15



(2 5] —AV2REKF =2 U — MEMOBREFIECET S TREORED 5 b, KRLELR DT END,

Concerning the design methods for general reinforced concrete members, choose the most adequate

description among the followings.

(2 6) HiTnTWimE o8k 7 ) — bREMIC, BRSENE, TW515%

« BOLRTIISERABMER L2V e, BRICIEHEERER L ko7,

(Since tensile stress does not act on the upper end of the beam, there was no need to place the main
reinforcement at the upper end.)

. BAMTI A Z BT 5B ST FERFRELTRA L 22T,

(The assumption of Bernoulli-Navier's hypothesis was not adopted when calculating shear capacity.)
RIBHETE—2 > b 2RO DBEITHEOEIIER L,
(When calculating the ultimate bending moment, the axial force of the column was neglected.)

. BAWREEEZBAIL T 57 DR ANTRRFRIC EIREZRR T b7z,

(There was no upper limit to the amount of shear reinforcement, to prevent shear failure.)
#HIFEERED 27 U — FOERFOTHEE 0.002 LEE LT,
(The compressive strain was assumed to be 0.002 at the calculating ultimate bending moment.)

i
Answer Field

—— 480mm ———

LRBEMITE— A FMER LTV, BT E—2 2 FOEICEbIE .

WOHEKRD 3 B Budy, 7275 L. 332 U hOESHRE T 36N/mm?, 3 0o 00
FOWERIE 1 AH7- Y 500mm2, EFAOBRRIEET 345N/mm? &35,

Concerning the reinforced concrete beam whose cross section is shown
in figure, in which a compression is applied to the upper end and
tension is applied to the lower end as a result of bending moment,

800mm 640mm

choose the closest to the value of the ultimate bending moment among 80mm
the followings. Here, the compressive strength of concrete is 36 N/mm?,
the cross-sectional area and the yield strength of reinforcement are 500

mm?2and 345 N/mm?, respectively.

[ I ENEN VL RS

100 kN.m
275 kN.m
450 kN.m
625 kN.m
800 kN.m

PR
Answer Field

16



(2 7) HOMAEEROBRRIRS 2, BESHH TH LMK (ES ¢ 18 100 mm) ORREED 1.3(FL 20550
FRDOIZS ¢ 2K, RHEVSDELTORNOES, 721, HiR L EEkE 05 RERIE & AMTERR
ISTNEFEBLC06F LT D,

Calculate the thickness #of the connected steel plate as shown in the figure to achieve that the yield strength
of the welded joint is 1.3 times that of the connected steel plate (thickness: #; width: 100mm), 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 0.6F

1. 13 mm 160
¢

3. 21 mm \ Thickness: ¢
0 e \ (Unit: mm)

10
5. 29 mm

R AR
Answer Field

(2 8) KUIRT L HIC 3D OEFFRN MNEBESEICSIRABERT 5, T30 125 2865 A, A, ADOXK
PERIZOWT, ELWHOELUTOHRDNHES, 20 fRffpd RetAL MEH THRPOEE T2,

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

figure.

g I I |
P, ' ! I -'—1;
1. P >PB>P #=0.5 7=100 kN a
— O O ——
2 P >P >P, P, £y

-— —1—
3 B >P >P P, ' } ] E'_];
u=04 _ 7= 140 kN b
4. B >F >P Sl | e 1.
A R

5. P>P>R
i : =
e L e
£2=0.3 7="75kN
o o}
et o - B ——
R P
i
Answer Field
17




(2 9) HE - EKEZRIT 2 AT OB TR L TEEZE L0 58~
Choose the most inadequate description concerning soils and foundation among the followings.

1. BEREREIE. A9 250 TAFRTD 2 TEANCHER L7k THh 0 . MERMETH S,
(Diluvium was developed from approximately 2.5 million to 20 thousand years ago and consists of stiff
soil.)
2. RIRMUT., ERBNEPLRYD, —RICKE LICHETSH D,
(Alluvial fan mainly consists of sand gravel and is generally stable.)
3. VbR, M EWORRORE ZOREEY b oL ERET,
(Silt refers to soil with particle size in between clay and sand.)
4. IR Lz Tk, £ oL THEIOKETERE L V'L Ro T,
(In a liquefied ground, pore water pressure is higher than normal.)
5. TEMTIE, N E@EL A~ TERAT a2 U — hOEIFE,

(Volume of concrete for footing foundation is larger than that for raft foundation.)

FRAEAR
Answer Field

18



(3 0] HICRTAREMBOLITRE LTELWHDEFRD 5 B Sy,

Choose the correct number as the name of the figure about wooden material.

1. $%F (Lumber)

2. HEEEH (Jointed lamina)

3. 0SB (Oriented Strand Board)

4. HEHH (Glulam)

5. CLT (Cross Laminated Timber)

/ //
e\ e
I N

= N

AR
Answer Field

19




2022 410 A, 20234 4 A A% (October 2022 and April 2023 Admission)
JRERFERFBEIER TR AR TR (R FRR B AEHRIE

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

(2022 48 A 25 HEHE / August 25,2022)

HERRIE | REUEY (FPRE I Fursn | e ZBEE
Subject | Building Engineering (II) Program Architecture ;a:um%e;s

SAERIERE] . 13 1F 30 45~16 B 30 4> (Examination Time : From 13:30 to 16:30)

FEREDFEEE
(D) MRS AEAREEZEDT 7 Kb 2,
Q) O HEFRMERAROT N UCZREEEZTLA LRI,
(3) FEREIL6R, Beaid& 4504, 300 AR Thd, TXCTORRRICARZE L7z SV,
@) BEITBESNTZEBAICGEEA LR S, b LLEEENWEZE, FURABOEE2FIBLTCHLW, Z7EL, Z
DA B ] RELEEmISFER LI X5 L05IcLTEL L,
(6) ERDHAVNITHREND DEAIEFETHIL,

Notices
(1) There are 7 question and answer sheets including a front sheet.

(2) Fill in your examinee's number in the columns at the top of every sheet for questions and answers including
this cover.

(3) There are 6 questions. Each question is to be marked on 50 points, amounting in total 300 points at the
maximum. Answer all the questions.

(4) Write the answers in the indicated space on each sheet for questions and answers. 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.

(5) Raise your hand if you have any questions.
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ROk 5 HERHE P, Py, Psh2 oRGBEREHIZ0 855, EMdY x=L/2 ECOMES
HERBHEZH<S L. 1 LET40, FlEiT—80 (Z2i2o>0) Thotz, K2y OWiE%FT, UTF
ORICE 2 X,

(1) P1%zo B, HERWTHRE,

(2) Ps#o0. B. H LERWTERYE,

(3) 1Y A OMEFRES I ORKEI 200h -7, Pa%ko. B, H. LEAVTHEE,

(4) EW. BEUEMY Y x= L/2 TOMTFE—A 2 NOEEZRD X,

(5) ghFe—* MEEHIT,

Consider a cantilever beam with the rectangular cross section subjected to concentrated loads 1, Pz and Ps
shown in Fig.1. Normal axial stresses on the upper and lower faces are 46 and —8¢ (where o>0),
respectively, at x = L/2 from the left end. Fig. 2 shows the cross section of the beam. Answer the following
questions.
(1) Express P1intermsof o, Band H.
(2) Express P2intermsof o, B Hand L.
{3) The maximum normal axial stress at the left end of the beam is 20

Express P3in terms of 6, B, Hand L.
(4) Find the bending moment values at the left end and x = L /2 from the left end.
(5) Draw the bending moment diagram.

Py

% ——
l Py HJ2

/—-——b—-—————_ -------------------------- |--4—- PP NI I -

/

% <5 @ P; ' fz

] 1 »—+
L2 ! L2 I B
Fig.1 Fig. 2

(fi#% (Answer))
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(2] BUTRIREEZZTBRERE b7 AIOW T, TNFNOEM O A4 5HE L, #iHKZ2 w8, Skt oty 24
Thd, 0B, rBIEEROELAVTHRN,

Calculate the axial force of indeterminate truss members which has a concentrated load in the figure and draw
the axial force diagram. The axial stiffness of truss members is Z4. The table in answer area can be used for
caleulation.

50kN

5m
7% (Answer))
aE | RURNE
Bt Jength of stiffness of lﬁlﬂjj
member axial force
member | member EA N
L il
L
AB
AE
BC
BD
BE
CD
DE
2
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(3] 1 BLUR 2 OBMEEZ D, IROBVNIEZ X, 7277 L AERRICRTHRENE S L yiiEb v ICBET 5,
YRR EET D,
(1) ®1DOFHRIZET SEOEEE— M2 RIFiz#iT,
(2) K 1 OFHIZET DEOBRMREEREZ KD X,
(3) M1OBHIZHLK2 DXL T L—REBNT 5 & &, BHERTENSFIZR 25K X,
(4) K1 oIz 2HEOEMEREHFEZKE < T25HEY 1 oaAT L, 2720, Baid—EL L, (3)
DFFFEIRL 2 &,

Consider the frames as shown in Figs. 1 and 2, respectively. Answer the following questions. Note that all the
columns in each frame have the solid section shown in the figure, and each column buckles around y-axis.
Young's modulus is denoted by E.
(1) 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, how many times is the elastic
buckling load of the frame in Fig. 2 as much as that in Fig. 1?
(4) Explain one method to increase the elastic buckling load of the columns of the frame in Fig. 1. Here,
the height of the frame must not be changed, and the method of (3) must be excluded.

Y
P P P P
X ﬂ Rigid beam ﬂ ﬂ Rigid beam ﬂ
z \

L

y
Brace members

are added.
Solid rectangular gy . X
column section '
+—t
14
Fig. 1 Fig. 2

<f#E (Answer)>
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(4) HOBEEROEEF =27 U MEC xx 818 0 I2E—A 2 FBMEA LTV 2, i)E A—CDb & TLUFOR(D),
ONCEZ L, Tl LR L Tl

The reinforced concrete column with the cross section shown in _ — _
Fig.1 is subjected to a moment around the x - x'axis. Answer the ‘ P T _.. ® Ii §0mm
following questions (1) and (2) under assumptions A)-C). Here, ORI | R
axial force can be neglected. : 160mm
X == §00mm | @ e =
18{hmm
A) EFATOFEEPIEFZCIVT b IEm AR 2, e .{

(Plane sections before bending remain plane after bending.) | ‘ } o
B) $kOREMIFFAISIEIT 200MPa, MERIRET 400MPa, Y1 /5 '
i% 2.0x105 MPa & §3,
(The characteristics of reinforcement are given as follow. The
allowable stress for sustained loading is 200MPa, yield strength is
400MPa, and Young’s modulus is 2:0 X 105 MPa.)
C) =7 U— hORGA )~ OFT BRI 2 12980, =27 U— MdE|
RS RE LR,
Strain

(The stress'strain curve of concrete are given as Fig. 2, and o 20 (=10%

Slmm

Fig. 1 Cross Section

Stross
{Nimim?)

concrete does not bear against tensile stress.) Fig. 2 Stress-Strain Curve

1) = O EAISREEOSEEMELE Th T, 0 & EWRNOOTAEST LIS IES R 2 Kre X,
(The column had a balanced reinforcement ratio at the long-term allowable stress state. In this case, illustrate
the strain and stress distributions in the cross section.)

(2) 8k 1 A7 ) OUWTERR, BLUHEOREFFEMITE—A > PRI,

(Find the cross-sectional area per reinforcement and the long-term allowable bending moment of the column.)

(& (Answer))
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(5]

B LRI D72 DT 2 BHERZ 1T SHIBR OB E B 2 5, REMEBOBEE L. S EEHEX V. BE
X HTHD, BROEE s, SEOEEL Vi Th D, AT 2 HIREIC I 1T 5 HIEE DIRIBOH G(w) 1.
UTFOXTEREND,

Consider seismic wave propagation in horizontally two layered soils that consist of bedrock and surface layers.
Density, shear-wave velocity and thickness of the surface layer are represented as p, Vand H, respectively.
Density and shear-wave velocity of the bedrock layer are p» and Vj, respectively. Ratio of amplitude of seismic

wave at ground surface to amplitude of seismic wave at bedrock, G(@) isrepresented as the following equation.

1
cos? [ﬂ) +a’sin? (ﬂ)
V |4

ZIT, ol dMESER L. ol 3EREEBHBROA L E—F R (a=(W V) THDH, k. HHED
BEITEB LR, Z0&E, UTORICEZ &,

(1) a<ITharLE, G@)ITEDL S ez 4, BEIORE,

@) a>1ThaEx, Go)iIED LS A% TTH, EEIORE,

@) G(o)PERKELERBALEDwERDE, 72720, a<l T3,

4) G(w) PEKEEB/MEEZRD L, 72720, a<l T3,

5) & G(w) PBEERFE L, 2770, a<l&T3,

Glow)=

Here, w iscircularfrequency, and « isanimpedance ratio between bedrock and surface soil (a = (pW)/(0s V3).
Damping of ground is not considered. Then, answer the following questions.

(1) Describe the characteristics of G(w) when «a issmaller than 1.

(2) Describe the characteristics of G(@) when ¢ islarger than 1.

(3) Find @ when G(@) shows the maximum value. Here, & is smaller than 1.

(4) Find the maximum and minimum values of G(w).Here, @ issmaller than 1.

(5) Ilustrate a figure of the relationship between @ and G(®).Here, a issmaller than 1.

(%% (Answer))
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(6]

(2)

(3)

(4)

#iX. BBV —FOFE (2L 7 U—F I 470 OHERERE (A~D) LHEHE (a~§)) ZRLELD
Thd, L, BB IUHEMOEBIIRmMZRAIICKE (RERIE) TR TEY, A MIEH
FVRFL REAL M CHD, 202 Y — MEOWTLLFORWVNCE X I,

Table shows the mix proportion of a concrete. The each value (A~D and o~ §) shows the quantity of
material per unit volume (m3) of concrete. Here, the each mass of fine aggregate and coarse aggregate is the
value of saturated and surface-dry condition and the ordinary Portland cement is used.
Answer the following questions on this concrete.

Mix proportion of concrete

ViiS AV BT HEM
(Water) (Cement) (Fine aggregate) | (Coarse aggregate)
A fE L/m*)
Absolute volume per unit volume of A B C D
concrete  (liter,/m®)
H&E (ke/m’)
Mass per unit volume of concrete o B o )
(kg/m’)

KB A2 (%) ERD DL T,
Show the formula for calculating the water cement ratio (%).

Z2REWERD HNERE,
Show the formula for calculating the air content (%).

EXEN 1%D a7 ) — MEBREEHFNCHW., 2 OBEEM OFERTZ SR,
Concrete with the air content of 1% was used as a building component. Briefly describe the disadvantage of
this building component.

FIZBWT, A=175, B=100 D=7 V— b I BLWe=175, =350 D=7 V— MIEFHE Lz, LLTOMIE
fizo>WT, a7V —hl tary sV — b2 LUTEESEL, 7L, bR IHEORW, BEpar s
V— g bD T2,

The concrete I of A=175 and B=100, the concretell of =175 and B=350 in the table were prepared.
Consider the following physical data by comparing the concrete I and concrete II. Here, both of the concretes

were workable and compact.

(@) EXETRE (The compressive strength)

() PPEAL#EE (The rate of neutralization)






