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Answers or Model Answers / Intent of the Questions

BEOARICE->T, —EMLERBENTELGVERXOMEZF(ICOLTIE, THED
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BENHYFET,

In publishing answers, “the intent of the questions or multiple or standard examples of answers”

are published for essay-type questions for which no univocal answer can be given.

In addition, one of the correct answers may also be given as an example of a standard answer

for questions other than the essay-type.
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(1]

& DBMONECEEEET R (Ua fB) & LT mbEYREEES, 72720, ZO@MIIRITe < FEREE,
ME10m, BATE 6m, WS 5m T, K, HBE ROBEREDL, hth 15, 1.0, 1.2Wim2-K &2,
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. 1.15 2. 121 3. 123 4. 135 5. 3.70
YRR ENETERIE, BN OINE SR A A CEADT LI HECH 5, BIED
B & FHORIE T 60 m2, BEHORRIIUET (1046) X2X5=160 m2 B
12725, Lo, (15+1.2) X60+1.0X160=322 %, 60X2+160=280 m? Answer Field

T2 & T, R 1.15 Wim2- K25 55,

(2]

5 100 m3, EPVREIERE 160 m2, I 5ER 0.25 O ROEENHE 4 Sabine DR TR A L, 040 FT
bHoT-LT5, RFE 120 m3, SEPVAFEEE 240 m2, IR 0.20 OEFRED Sabine DT X A 7N L
LTCTIEELWH DR,

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?2 and average sound absorption coefficient is 0.20, by Sabine’s formula.

1. 0.333 ) (seconds) 2. 0.400 7 (seconds) 3. 0500 7 (seconds)
4. 0.600 b (seconds) 5. 0.667 7 (seconds)

Sabine OEEHHRIONIT, KV, €Sa TEEIND (ZZTVIIHH, cldmE SiX
FENRFTERE, o 1 TTHIREER, K IXEHT 5526 THhD), 20NV, S, a%
RAUTRS, FRBIRAS 040 FN 725 &35 L, K/¢lX0.16 &725, LI~
0.16X120,” (240X0.20) #3FHT 5 &, FARTNIT0.40 B 725,

FiREAR
Answer Field

(3]

[ 120 m2 RN DD, ZOFEOFTERIE 700 Ix 0 & =, FETEHE F, LE7RRsEORE LT,
OISR OEES, 72721, BUzRE 1 a7 b2 A 4000 Im, FRIAEA 0.80, P4 0.75 &7
2o

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
T ORI ERIY, 700X 120=840001m L7025, —F5, 1 BONRIAZEE)
HOFHOEHIE, 4000X0.75=30001m &72V, &5IMBIARN 0.80 /20T, FE FAEH
W ABE2 AN < JERTE 3000X0.80=2400 Im &72%, L7z23->7T, 84000, .
2400=35 L7V, fREIL35 BlTeD, Answer Field
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(4] AHE60 mDHAERT, HAHIEN 150 Vh TREL TWD, ZOHEROESEA 750 m3h & LT, ki
BNOTGYLEEE L L TIELWS DR, 72771, AMROTEYNEEE % 100 ppm &35,

There is a room with volume of 60 m3. In this room, pollutant is generated at the rate of 150 I/h. 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. 800 ppm

SRR OENBIVEIREY, M Q+Co &7ed (22T, MITBYVERE ARSI
B, QIIfAE, Co lINKDIBIEIRE CTH D), {5YLER/ 813 150 Vh=0.15 m¥%h ) 3
D=, M,/ Q=0.15,750=2.0X 104=200 ppm (2725, L7z3> T, FHH7eE Answer Field
PNOOTEYYEIRFE 200+100=300 ppm & 725,

(5] LED OmUTHRHE LT, b/ b D,
Choose the most adequate one as the lighting time of LED.

1. 1000 B (hours) 2. 8000 ] (hours) 3. 10000 H# (hours)

4. 12000 M# (hours) 5. 40000 ] (hours)
LED OfTHFRI KT 4~5 AR & ST, AUk LT, FEEERIEH RS
1000 B, HOEKTIFH) 10000 725, i 5
Answer Field
(6]  #HEREIZET DL FORLRD 5 b, kb RNEER b D%, DEDEN,
Choose the most inadequate one from the following descriptions regarding urban environment.
1. &H, EBHOBARIBENRENC LY, RRE 7D,
At night, trees in urban areas become colder due to radiative cooling.
2. e — 7 A Z 2 RBIGDS, KRG EEESE D,
Urban heat island phenomenon exacerbates air pollution.
3. st [WEl OEL, ke LTHIITH D,
Development of “rain gardens” on residential site is effective for flood control.
4. WHe— 7 A 7 FEGsRE LT, KEptFsEzFIH LT
Photovoltaics was utilized as a measure for mitigating the urban heat island phenomenon.
5. [EE] 1%, AFORKIGILEIN AR TH 2,
“Wind Corridors” is also effective for mitigating air pollution in winter.
fREAH 4
Answer Field




(7]

(8]

AFETEIZBE S DU T O 5 b, b MNEYLR D%, D&,

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

1.

GBI D IROAFEOMAE DR DT TR BEHROLN S DITEND, LIFOHNL— @R X,

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

HHOBERIEE O AR 1/8 TR L=,
The gradient of a slope-way for cars was planned to be 1/8.

- B HEN 3RS R o TAHOB A A SN2 L AIREITH 5,
In circulation planning, it is important that different traffic lines should not cross each other.

. FEEIROAELA 1/100 CHAE L7,

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

L LA =—OFT Y OESE 120 cm TEAHE L7,

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

. fEED M VOREZPBAE TR\ LI,

The door of residential toilet was planned to open inward.

FREHH
Answer Field

descriptions.

1. [E¥Ehs% medical facility ---------==---==---- FEHEHT nursing unit

2. [XEHE library 7577 —A browsing room
3. EfE museum AR sight line

4. H2tEakEEk social welfare facility === /L—2 day room

5. 771 hotel Y %% linen room

FREHH
Answer Field




(9]

EEHATHEIET DU TORRRD 5 b, b NELR D%, U&DE~,
Choose the most inadequate one from the following descriptions regarding the multiple dwelling houses.

1.

ATHRHARE CED b HigHOONE S TH S TRHER (REES T ER, STz,
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.

(7T 2T R 1L, HHEEZFFOEFNFEELZ I Ue) Gl L QO AIRBOESFETH 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.

. NNEESEEHMOFEIZRBOT, AL 600 NMha FREEZERE ST,

In planning a low-rise apartment complex, the target population density was set at approximately 600
persons/ha.

. IPEBEI ) OERAAEET, SEFITRAR 2 OB A &3k Hivo 7280, SOERPHEEIZBWTER TS,

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.

. ERICHSR SN BREER T S— b (1947 ) ) 1Y, (FEORMEAIEET A 72012827 U —k

HE TR SN EAEETE TH D,
“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.

FREHH]
Answer Field




(1 0] FEAVEECET DL FORRD 55, b NEHNREDE, D& D3,

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

1.

1955 FRIRRAL SV TEAMEEAM) (HEAEEOME & & bICEHBIEERCIRV A, FIHI=2—
20 h R LT,

“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 7L, BEEASEE TE RN E DR TV NETH Y, TOumsbloiuC HEIFD )7

[FisHa% ATRELZ L2 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.

[EE] LIFEONELIEREE LTOHERHEVED Z & THY, TR 232 DOREFOUEH>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.

. HOTBIRES TEEUE] & T OB SGE 2 D T,

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

- M) L1, BHEEEOERNZRET 572012, (FEOFEeRR, B U 7+—270 8123

T LFRAE AT - B LTIHHRO Z & Th D,

“Jyttaku Rireki Jyoho” 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.

FREHH
Answer Field




(1 1) EEEGEHNmOREE EOFBNRBTT /A0 ED I b, b NEERE D%, DEDE,

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

1. “FEEK — BIEES

floor plan — openings
2. WX — BiptogEs
section drawing — method of installing roofing materials

3. HEHY — KW
sectional detail drawing — ceiling height

4. BEN — JEEEIAR

site plan — road boundary lines
5. MEK — SMEL T
elevation drawing — exterior wall finish

FREHH]
Answer Field




(12] DX D 2B TIoNT, FEUEEE FFFA SO MMKESWIOBEUREORROE S L TIELW S DIIRD
IHLENDN TIEL, MR IEX OAICH 2B E U CREEITBUTEE LI b D & L, [XIZFEHED e
gk, HUXOIEEITRNEDET D,
Choose the correct value of the maximum building area for a fire-resistive 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 Hb
adjacent site
Z/WWWWW/WZ i
7
% R 7
= i @ é category 1 residential zone ,é
building " ond %’ Yk A b %0
site % quasi-fire-protection zone ,é adjacent
te
ﬁl AR CED BN S 610 1
/ building coverage ratio established by the city /
% planning 6/10 g
% Z
é,W//W,WW/A
® 2 m
Bl Hi
adjacent site
8m 40m -
THGEME AR 42 SR 2 T T S ERFEA T
BUTHMEE LB
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. 532 m2 4. 576 m2 5. 608 m2

FREHH
Answer Field




(13) TROHREOMAGED I L, b AENRRLDE, DEoE~,

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

1.
2.
3.

PEras: (BRI Kondo, Horytji (Nara Prefecture) — HARL OEi##  Manji Kuzushi no Koran
WA (REE) Nandaimon, Todaiji (Nara Prefecture) — i Chogen

THIR T oEE: LA Ninomaru-goten Palace, Nijo-jo castle (Kyoto Prefecture)
— FoE  Shoin zukuri

. F5fE (R Taian (Kyoto Prefecture) — THIJK  Sen no Rikya
. RUGEE (RAUER) Akasaka Palace (Tokyo Metropolis) — FL. 7 b FL. Wright

FREHH
Answer Field

(14) TROMMIIRTEFYEROBALE LT, KbiEbebog, D&~

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

gobbgooboobgooobuoooon

1. HF VU T7HEHEE  Ancient Greek architecture

2. Hfe—<#%  Ancient Roman architecture
3. BV T U5 Byzantine architecture
4. mwRrAZHE#E  Romanesque architecture
5. Ty 7 Gothic architecture
fRZEHR .
Answer Field

(Gl TPREREEER ] IV i)

XERZ (77RO VT ) A

(1 5] #lFHEICEE T 2L FORERD 5 b, HbNEL L bDZ, DEDEN,

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

1.

TPy FE—UIBWT, NAERBGEEESI,
Abus stop was designed for the transit mall.

. ABATEHEIPIS 3N T, T LRI RBoE Le < THRLY,

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

- AHAREFRRETIBARE (TOD) & LT, ASMIUARRE i) s i < 47z,

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

. NEFETEO K E L UGET D701, iR HEEE T 7,

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

L IR — e AT =R, THERTT OFTVEREL, ThaedL,

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

FREHH
Answer Field




(16) MDXDREEIET] o, 0y BEDP o DVELTND 3IRICHMEVINESR A B X D, y THDOOTHr ey & L TR BIT
WHDITLLTFD O b END, 7220, Yo 748 E=2.0x10* N'mm2, R7 Y v =03 &£ 7%,

Consider a 3-dimensional elastic micro element subjected to the stresses ox, oy and 6. shown in the figure.
Choose the nearest strain for y direction ¢ among the followings, where the Young’s modulus E is 2.0 x10¢
N/mm?2 and the Poison’s ratio vis 0.3.

z

y oz = 40 N/mm?2
1. 0.002
: |

2. 0.003

3. 0.004
—+» 0x =60 N/mm?

4. 0.005 / _____________
oy =70 N/mm? -7

-
-
-
-

5. 0.006

¢ y=(70 +40%0.3 - 60x0.3) / 20000
=64 /20000 = 0.0032
=7

A 5
Answer Field

(17) BWRT X D7 3 FBEEOIZ VWL D, x -x” @liE D OWiE 2 IkE—A > FOKXNBHRE LTELW DI,
DT> ENN, 22T, MERDfE% 3.14 &35,

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 w 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 Iy
I I
. [RReeessoooose, =
154} o 2a
x-:—i_—i_— ------------- Z~_Z—_—'—x’
3a I 1.54| | o 24
3a 4a
(A) (B) ©
(A) a{@*3)/12+1*12} =28 ¢* A 5
(B) a* {(4%6)/12 - (3%*4)/12} =23 &* Answer Field

(C) a**{4* n/64+12*4x} =25.1 a*
=A>C>B =>2




(18) KD X 5 7B AR A2 T AYHEIZIBNT, M5 A TOBEF RO TORERMES L TR bIEWEDITRD H H
D END,

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
\ 4 VL \4 A4 \ VL \4 A
o JAN
3. 3wl | AL | AL I
I T 1
4. 4wL
5. 5wl
—4wL X 2L+VaX8L=0 i 1
8LVaA=8wl2 Answer Field
Va=wL

(19) KDL HBFELSZITD M7 AZBWT, 3 ABITAEL285m1E LT, bW HDIIRD 5 H ENd,
=720, EhEmIE, SIEENEIE, [EMEhEA LT D,

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
1. >
2. —2P
3P
3. —
2
11P
4, —
4
- TP —L 4 L L 4 L
-2
DR TI%RD D
—PL—2P X 2L.—3P X 3L+V X4L=0, 4LV=14PL. V=7P/2 et 5
AB &1 X ) ITHEZ U5 Answer Field

3P A SN TV DHATRTE—A > FOFY UV EMES &
TP2XL—NXL=0, Nap=7P/2




(20) KDL BREFRELZZITHIED DR A ICEUIMEHFAEMNOREILE LT, FHITWHDFIKRD I L ER
% 1TV ITRREICO > TEEEMEmTHY, Yo /R E%E E WH2RE—A L b e 12T 5,

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 displacement at point A among the followings.

3
N PL P
16E] l
) PL’ Py yay A
" QEI
L 3L L
., 3PC | | i |
- 8EI
5P
4.
8EI
3P
5.
4E]
fiREs 4
Answer Field
tiae R -
3L 9PL* EPx, 0<x<L
M(x) = 4
—ZPx+PL, L<x<4L

1
_ _ <
—x + 5L, 4L < x < 5L

1ot
vy = EJ; M(x) M(x)dx

3PIL? (4 ) 9P1?

8EI \3 8EI 1L3P1d 1 (4 LENU T
VB'4L=(§'?+Z)E L3 g
4Elv, =f — Px? dx+f (——sz +PLx) dx
U4 l4PE o 4 A
N ] —3P13L+< 1,15 p 1 2)4L
7 P2 =3P3x o+ (~gP3x 2 )l
B=Q 1
8 EI 1 1.1 1
=P34 (——P—(43L3 %) 4 PLZ (4212 — LZ))
. o3P OPL 7PLZ 5P 4 43 2
T 8EI 8El 8EI 8EI 1 63 15
=—PL3+<——PL3+PL—L2)
. 4 12 2
C;'ﬁ:@f:b;}ﬁ&i ec=m 5
=ZPpL3
5PI2 5PL3 2
Vy = =
8EI 8EI _ 5PL?

YA = gEl




(21) —A9722L 27 U — MIBETAROTRD 55, AR SO END,

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

1.

a7 U — FOBERFONEE Y o T RIIKEL R D,

(The higher the concrete strength, the higher the Young’s modulus.)
Ay V= bDRAZTENRREVNEET =T E YT 1 BEL,
(The higher the slump value of concrete, the greater its workability.)
a7 — FOBNRREEIIH LD HRE W,

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

227 U — hORREITKE A > ML EMBEIR S B,

(The strength of concrete is correlated with the water-cement ratio.)
a7 — FOPFEGRE TITIMEM ORI-HEZZ T 5,

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

ARSI .
Answer Field




(2 2] SHHIZBIT DIROFERD 5 B b ARE Y 72 S DIL ETLD,
Concerning the steel materials, choose the most inadequate description among the followings.

1. BIEERBRIC L VIS E—OT A S Z &N TE D,
(The tensile test provides the stress-strain curve.)
2. BRI E TIT D,
(The tensile test is performed until fracture.)
3. ISIE—OT B M TR R D & 2050 5 A BRI & P55,
(The flat portion in the stress-strain curve beyond yielding is called yield plateau.)
4. RFHATIE, RFEEAHEDE 72 DI OV TRRIREIME T2,
(For the carbon steel, the yield strength decreases with increasing carbon content.)
5. RFHITIE, BRBENPRKESEDLS>THY 7R IHFEVEDLR,
(For the carbon steel, Young’s modulus does not change much if yield strength changes largely.)

AR 4
Answer Field




(2 3] HERTAIZEET 2L F ORI Tl b AN b D 2188,

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

. EREEREE r LD L, REEOBMBRORE SIL Ur TRIND, TO70D, REMITERE LD b

ETIEDL 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.)

. BREERG IR R S 2T 2 b O TH Y, HERBIZORFAIEZHEE 5 2 LIXTI /0,

(Attenuation equations evaluate seismic intensity and cannot estimate time history of seismic waveform.)

. MRS K D MR ORI, HUBR DA e —F R, JBIER IS DJEOHERER DL -

TkE D,

(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.)

URA7 &1, HEROREMRLABRORE SO TEIND, HERREZENT 2 Z &1%, KFRFOHELDOKR
I EME TG TE D720, U AT DIRBUZ D723 D,
(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.)

. EROERRERENS, EINERE LKIRDIIZ L > TIRE D, KK 4000m O TILK 700km/h TH Y, 7K

& 10m OISR T3 356km/h & 725,
(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.)

ARSI :
Answer Field

(24) HEHBOIEEIE AT "ABRK L DXL HIREIND L&, ZOMBIOEEIGEAT MO E L Tib
WIS DT, 20 A~E D5 En)

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.

& 200 ; . 80
A % : : 'h=0.05 Q : 'h=0.05
. X X IS . .
< 150f-f---- N IREEEEE FREEEEEE 2 60 Ml My
Q 1 1 1 (0] 1 1
B g ! ! ! g . .
& 100}f----- beoo--S N booooood 2 40 R TR
o : : ; 4 : :
C < X . . > | |
-_g 50fF------ r------ T------ To- s - E 20 T-- -E- —p= ===
o X X X kel . .
(] 1 I 1 ]
D B : : : > : :
ét) 0 0.5 1 1.5 2 0 1 1.5 2
Natural period (s) Natural period (s)
E . .
Fig. 1 Fig. 2
AR 4

Answer Field




[23]

1. EREOBHEOKE S 1 TRESNDOICK LT, REEOBMREOKE SiL, 1//r TRShHOTREY,
5. HEEOEREEE v i3, TAMME g LA 2D Jgh (ms) TREND,
h=4000m D & %, v=+/9.8x4000 ~ 200m /s T& Y, BHEIZE L, 720km/h L7209,

h=10 DL &, v=+9.8x10~10m/s, FEHIZET &, 36kmh L725DTIELLY,

L dEay/
[24]
INEEIGE 2 Sa &% &, HHUIRELSE pSv (TLL T o NTER SN D,
pSv = 1 Sa = r Sa
w 2

T=0.5 D& =, Sa=160 cm/s/s ThHDH T LD, pSv:2 0;14x160=12.7cm/s
X ).

T=1.0 D& %, Sa=100 cm/s/s THDHZ LD, pSv=213014><100=15.9cm/s LRKED,
x3.

INHDEEBEHLFLID THHDT, ZKxix4l




(25) NTRTEAG 7 U — MRWRICIE, EHFZFAEHTE— A 2 MEOSIEEEMELLT & 722 5 X 9 1THWrmiE
2000mm2 O LGRSV TV A, EAFORRIREEL 345N/mm2, =7 U — s OJFEREIREEIL 27N/mm2 Th 5,

ZD

QRTINS BdmAsEAE, TS5k E 2l & o ITEIEEARIT e — A FMER Lo L S oidid & L TR b il

BabDlrEND, 72120, FERFHUERR D SIOb DL L, a7 U — FOg IR EHITHER 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. ZOROHFHENIEN RS 700mm TH D,
(The effective depth is 700 mm from the compression edge.)
2. JHEMEgO=a 7 U — FOIJIEEIL 18N/mm?2 £ ) K&y, ”
(The concrete’s compressive stress at the compression edge of the beam is &
2 — Longitudinal
greater than 18 N/mm?2.) i bars
3. Z MR SIS L 8% T B, Teo e Ig
(The tensile reinforcement ratio of the cross-section is around 8%.) -
4. [EfE= 7 V— FVEET DG )I33E K% 690kN TH 5,
(The compression force resisted by the compression concrete is about 690 kN.)
5. SR 400mm K TH D,

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

e A
Answer Field

(26] =7 V— ME - M OEAWEEENIEET 2 LT ORRD 5 B, & bR b DI ENDY

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

among the followings.

1.

FERIHTRAD R0 Trleu & AUMHERIREE 238 AWTO-OSBINVRE 2 FRIA A 08 H 5,

(If the amount of transverse reinforcement is insufficient, the shear ultimate strength may fall below
the shear cracking strength.)

BOREBETE, —FOREHERT OWHEFE 2 R OWEfE Chr L7ETh 5,

(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.)

REATRA S A B0 & PO AWITREE L L3 %,

(The shear strength of a beam increases with an increase in the amount of transverse reinforcement.)
WHEE 2 O D RIMTEIZ X O AIER S 25 A O AWrO-OEIRIREE 2 S0 D8R0 8 %,
(Under typical long-term loading conditions, the compressive axial force acting on a column contributes
to an increase in its shear cracking strength.)

LR D H - I A& BRI L IR R T D,

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

splitting failure.)

ARSI )
Answer Field




(27) HOMBAVEBETORRIRSAS, YHEEEM ChH A8 (EX 12mm, 18 200mm) OFERIR S % ER] 2 720124
HRENES XERD, HbITWHDOZLLTFOHRNGERS, 72720, Hilik & ARk 05 RIS F & 8 Ak
BRIEAE, TNEN FE LI 06F LT 5,

Calculate the minimum length X of the fillet-weld to achieve that the yield strength 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 F'and 0.6 F.

X
1. 240 mm

200 —)
2. 310 mm
Thickness: 12
3. 380 mm (Unit: mm)
10
4. 450 mm
5. 520 mm
2N | 9
Answer Field

R 200x12x F= 2X(X-20)x10%0.7%0.6xF —X=305.7

(28] M), b), QITRTEEET— K& 2T DFEOMMEERTE Py, Py, P DEURIZOWNWT, ELWEDELLFOH
MHEA, 7220, HEFRNORTHRERIEE L, yliEb 0 IJEET S b0 LT 5,

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

IR

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

@&
- Q

1 — — -4 - Lt
Bl Pb Pc \ Buckling
‘,‘ \\ mode
2. PR=R<P g Y/ IR
2L i 2L | e
3. P<P=P, AN / {
! Buckling / L /
/ mode i ’// \ Buckling
4. P =P <k / ] ' mode
- 0O = T laad
y y y
5. B; < PL < B, Solid rectangular BI H_.x BI X BI H—»x
column section
— — +—
H H H
(a) (b) (©)
fiRE
2 2 2 2
n°El  n°El 7w El n°El
Pa: 2: 5 ’Pb: 3 ’PC‘: 2 ﬁ?‘%ﬁﬁ 3
(2L) 4L L L Answer Field




(2 9]

B3k = o 7 U — i) & R OWRI 2 KT, R ORE L SECRT K ICERIAFEIL T LIZEE,
BOBEZA LD OU0EN 2R T E L TR bEYIZR S D 2@,

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.

___________ r\\\____} ““‘“““L\\\___}
5.
\\\\\\\\\\\\\\\
M-‘-::/::::— G.L.

BYERINLE T2 &, KEIDOHIEZE 3RS
MBEL, 3OLIIIBIENDOEAFHIZON
ENNEL 5,

e 5
Answer Field




(30) KNI EREHREEIC L DRDO—H AR LTI b D THD, HM A DLHTE LTIELWSDITIRD H H ENd,

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. 3 (post)

2. IR (rafter)

3. X (oist)

4. KplZ (lumber girder)

5. KfTHZ (corner bracing)

e .
Answer Field
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(1) LAFD 7 H0HEAND 5 DZER L, @R T YOREND, T X,

Choose five from the following seven items and explain each one from the viewpoint of architectural
environment engineering.

1. WY 2RO 2L —
specific enthalpy of moist air

2. BRI
types of mechanical ventilation systems
3. A AT L
central air conditioning system
4. TSR
sol-air temperature
5. XFa—ATL—hh—
vacuum breaker
6. AUt TAKIE &l T KGE
combined sewerage system and separate sewerage system
7. WEENEURGTE

latent heat recovery water heater

(LT, fi#EAH Answer Field)

(=)

R A ES 95 ECMER RO A B L, SRS 2RE 2R D b O TH D, LU TIIHEED—
HT%%# FHZ FRROFENEINIRBLSIL TN D Z & 7|l 5,

. D ZER 0)1:[:3:/5/l/l:~

ﬁ@%ﬁ@ﬁOizw#~%$u§E($%%%Hm)ébfiﬁ?Tb SR 0°C, AHRRZE 0% DZER DT HILE
—& P b5 L EOMMETESND,
2. iR ORE

FaR - HERDOBEFIERRE (77 ) ZadT 25 1 Fhidiia, XU aEREE2-35%17 5 55 2 Faidis, PERdC
R ER T D5 3 TR /0T DD, BNOIENEE 2 FECIEIEE, B3 CIXBIEL 72D, 51 OIXMTEIHR
ERRETH D,
3. A= AT A

DT SO DENFR i A A Es2500 1 AT L GRIET A28 o = &, 17:V“@$%%%%§ﬂ%7
0 7T DB HEE Y AT A L ORIEETHWSILD, BAIZIE, =7 R vV a=y MNILHZEEMHS
A7 7 vaf o=y MIEDKBFEAR, FITENODOOHAFRIC L D mEL - ﬂ%@@#éhéo
4. FEMANKUREE

SEWIDOIRFEZE IS < BitAE RO DB, BIMAOAMEER IR X35 HHEADR A ZIET 5 72 DIC AV B
Do FEINIHMEE TN A7 B NN IR 2 ©  CTENANEERT 53, fHUAKIREZ WS Z Lok, R-
EL,Eﬁ%%@ﬁfﬁéﬂétw,%@ﬁﬁ%tbfﬁ%ﬂéo

. /ﬁif—;v—b\fl/*—j]‘——
Htkmﬁ?ﬁ> J HRAROKIERRZR SITERD 1T SR SRR IE DT O ERR R, fa/kAMELE U CEYENNVEEIC A
% L TR A A S CRIEZMRE L, KREZRDO _FARBN KD T 2 DT 5,
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(1) (2 >5% Answer Field)

6. AU FAGE & I AGE

B DA TFAGE~DHPKTAD H 5, 15K « HEHIK & ik E Pk 92 XA EHEK, 15K « MEk L ik
ZRNCHERT 2 A& il e 9,
7. WERNRIESETHE

HAERE LT FAGe D 95 B, BREEIENE [0 L CRAGDT= ORI 5 50 = &, /ERRICHRI 80% T
BT HGERIRITHI 95% £ Tl E97%, ZAUZX D, HEREIT 200°C Th - 7-HEXIRE TS 80°CITIK T %,
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(2) SRR T ACEEST DL FOMBICE 2 X,
Answer the following questions regarding architectural environment engineering.

(1) BB A 27 L LW A 7 L OGENTONWT, 4 D% CRRAE X,

Explain four points about the difference between the compression refrigeration cycle and the absorption
refrigeration cycle.

Gzt

X LT, JERMEAEA 2 0% A, WA 2V E B & LTHEL

R A 7 VOJFFIIOVNT - A IR, B, BRI, 780 D7R Y, [EREICIO TR AR R (5
JEWD) T2 LTHA ZADMEERT %, B 13T, WUNER, AR, EBfEaR D70, AR T O ol X
SHELH T ETHA ZIIEERT D,

B A TR T 2R C0, T BT EBRHNGILS, B OBIEIKTH S,

TN X—HHF BT : A CIEEHESOEIR =)L —% V5, EHP CIIEEFE—4—, GHP TlIAT A= P
TEXET %, B ClIKROBMERFE CoRLP—2 8957, 2 = REOPBSARGEE WD Z & b TX 2,
TRV BB LD, A DIZOAB LV EEERE

JHiE © A CIRGHY A 7 N2 WRHES 25 2 & TR - IEESAIREC /2D, B CIEAES TV D BURE V2 = & Tk
FEbITAS RNEIRAREARR) o

P DT B PN IIREEE 2 E T TOND D, FUBEL T2 LIRIET 1 e 2020 A DIE D NI,

(2) KIKTAT MBS D3 ERBOPREFIR OV TR L,

Explain the procedure for determining the capacity of a water reservoir tank in the water supply system.

[iz] (A RIEEDO—BITH 575, FHT TROFEDNEINCRBL SN TN D Z & 27T 2, )

KR RE, TOHEE LT HiaKED D, BT 7 D8 HRART S K D RS TREZf A K B A 72 L5 [V K
BLY ORERDIITBGEISND, T2, SOKRENOMBERTHIA R » & FBRHEERA Y BREH Jiil S 70 < 72 572,
RETETURDLR, Fz, BHESEE LT, AKEDRKRENNDL, EAITHZK L7V R SRS 2t s T
DMEN DD, —ENTIL, AR RIS AAERTKED 4 ~ 6 BIRYE & ShD,
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(3] #rfiati - FHEREE BT 2 LU T O NI &,

Answer the following questions concerning the urban planning and urban environment.
(1) BAROHEHIZIBNT, KA B e LT HTa  R%E, 2 22T Gl X,

Explain two urban design measures for climate change adaptation in Japanese cities.

)
PDEDOHHERORYpAE IS & LT, BESIRRBIIREFEORLR D ORHT YA > 7R 22T T,
VN2 N

- BEGIRE LT, HFazEmofIt,
CUOKREE LT, T — A T T O,
e

(2) DR 7 10— UKIZ DUV TR L7, EDRIERIZ OV TR X,
Explain “urban sprawl” and point out its problems.

I
EBAHOFULEN D,  THEHID SN RT3 Y, JEAOEHC NG AR AT D814,
L3RR ofl,

* RIHRD B IREREEORIODTD, B4 EHIFER,

* TEFSOABEHZ L DB,

o A U7 THEGERONHESEOMERF - FENZET 5 3 A ROMER,

- HENECRHOBIINC X 5 0L F—IEE OB,

« (EEREECENTIRERE DES 072 U T A& DEEET D,
e
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(4] HESL - BIEACETT 2 LU T OV NS X,
Answer the following questions concerning the history of architecture and design theory.
(1) TREDKIRITERSFEAREE RRID) OWHX & WX OBELZ R LIS D TH D, 71 ANOFERZ W,
AR B HHH O 2 ST O 2 DB Z DN TR X,
By, T, ALEE, W, PN, SR

The following illustrations indicate the transformation of floorplan and section of the Mandarado, Taima-ji
temple (Nara Prefecture). Referring to the keywords in the bracket, explain the spatial transformation of
Budhist architecture from the ancient to the middle ages.

(Moya, Hisashi, Rai-do, Narabi-do, Naijin, Gejin)
Oddboogboogboodouoboobodgn

(i [ AAEEESEE] X 0 i)

[fzta]
A ROFGIREE IO EIX D K D\ ZE& 2 FEAE Y BT 227~ 7=, SO0 T, FEOFANIALE & KX DLz
AR STz, Z O, EIOWERID X 5 IAAEORTIIZFREE DIX L CTHHLE & Uiz, 03T, BEDOTFRIOIEE
FRIEDALEZTDEE L, Z ZILEOBIRIIINZ TRRE — oW ~= 5 5 e Tl a2 7= Ch L 91t/ otz, Dk
NTBIRN WA E R 2D, BN Z OB Z—D>ORX BB TE D L 512720, ARloEmmo X
I IRV LT, ASkDE 4 LA, WHEOIEN S 72 DA EAZER 2N E L, TRIOIFEZERZ/EE Lz,
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(2) CIAM (rfVESUERRSE) (2o T FedsEm)a AV Gl X,
OV« alax, TTRERE, EEHHERT)
Explain the CIAM (Congrés International d'Architecture Moderne) referring to the keywords as below.

(Le Corbusier, Athens Charter, Functional city)

Uizt

IEHESUEREEHE CIAM (L - 2L E 2 D08« ¥—7 g A 7p ¥, AT 5 RS T A0
2L ThB, HEORHE Y RRRAEITET DTS, R —~ &b TR A B I AT, HA B0
D~/ A AT TR M0 LCHIEL, BREETIC OV R LT, ZOMNAET TR LTE

LI,
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(5] LUFOTOOHEAMNS 5 DZFRL, LU DT HARDREGE I F 72| TSV EEOBLUR LIt X,

Choose five from the following seven items and explain each one from the viewpoint of architectural
planning or building production in Japan.

1. fRATEE

demolition work
2. METRRAE)

“The Japan Housing Loan Corporation”
3. ERIT

rental housing
4. SEMERAEE

emergency temporary housing
5. Ly ML

precut construction method
6. XOFTH

shared ownership
7. TN

“The Dojun-kai corporation”

CLT, fi#Z4  Answer Field)

[HirED =]

WIRLZEE r—U—R) OBEWSORIR EONEDIE UWBYRAESE 2T, F00S BAROEEG I £ 72 | TS VEE
IZBWT, ED XD REFORE > T DA00 (BIZLTEDDY, DX 7ifE oM@ N 2 Dh (@H-o7-0
DY, FIXEDL D REE BT-H LT D00 (bbb L TELDDY) REEZIELL, 1o LI T&E 5
N HDOTH S,

HH—U— FOEMRCKIR E %, BIRT D LLUITFDX 12705,

(AN

B T Z R BT T = b, BEREEAICI T 29 3L 23RO -OT, 2016 LRSI, FEHRARA,
FRRE, DI EOFERD D,
AR

FEA YT HIEARCIER EICEERIE T 572018, Mt OIREL B S F 0 D72 1950 FATEAL SHUTZ[EOREES
ThD,

BEAEE
| BT & OESESRIORGTRZ LY, EEOWFREET D Z LASAIREL R HEEDHUHZAED DL,
ISR EE

R AR B K> TSR « 7 POYELSZS, BITCOEEMRDREE S o LT, —R
\EEDOLZEEXN D IO SN DIEF OVHDEED Z &, Bk E =3l EiF7e Pota i X03dh 5,
VA NIE

M A BUGTINT T 50 TiEeL, THTHOLOUOHERA > TINTT 5227 Ly RV, 9 Lz
WA HWTEEE T 2 TEOZ L2 7 Ly NIJEE WD, BEE - 0B CIIERRIAM O T35 CoMN Lo = L5
T2 L,
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(6] (M —>>5% Answer Field)

ESZ g

BTSRRI D AT D 2 &, M EOMNEME LRI EOMNIEAT- T 2 LG L 72 D,

[EHEES

: BIHORERSARI RRIUEILZ FY & LT, 1924 FRITHOL STV ANIZREEHHEEIE, FRIESEEPAIMETOUES,
AT DHHDT SO DOHIXS R IR E2AT T, =7 U — MEEZ TR L7z TS — R MU,
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Subject Architecture (I) Program | Architecture | Examinee’s Number M

(6] #HHNX 156m X 15m OIEHLET, N dEEAMERNICH 5, B CED DA T 60%,
FRERIT 100% &5, ZOHMIZFKIFOT- O DIERETCORIH:& 1 B DA R—2AZFH L, XGtar
T NEFI L3V, Fz, BUEXGE 1 EmX, MRS A X e S0y,

The site with a 15mx15m square shape is located in the Category 1 Exclusively Low-story Residential
Zone. The building coverage ratio and floor area ratio designated by the applicable city planning are 60%
and 100% respectively. Plan and design a one-story vacation house for a husband and wife and a parking
space for one car on this site, and explain the design concept. Then, draw a layout with 1st floor plan and a
perspective drawing of the outside view.

(2T EIZREEL / Draw the answer on the next page.)




AERELE | gy (FHPRLE 1) A=A jeua
Subject Architecture (II) Program | Architecture

Examinee’s Number

(6]) (ZHH Answer Field)

(#F sea)
z 2
& )]
& &
> e
€ &
l 15, 000 j
it N
north AT I =
l front road = g
S=1:100

PCiE R 1 P

layout and 1st floor plan

15,000

5, 000
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(6] (ZM —>5% Answer Field)
MBI

perspective drawing of the outside view

PXD+:' Ve ?7 }‘
design concept

[HiEDEX]
HEEREHTIT DEHEREN A MERT 2 Z & A AL L, RO =R REHITRHIET 2,
LAEEGEHTRIT 2857
HZ2 B GPRMBR e LT, A~ ORISR S22 AR TE TV D,
2.BGHEIXDZRI)
a7 MRS L, RO A U C 22Ok FOBRENME A OIHE AR 2 BTV D,
3ERIOBE LIS
TN« BRI EORARINER A IE L S BRL, BREHIBEUNISRTE TWDHDy






