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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) 1 DX S el Py, P a5 2EFEWERFFHIXY OBEFESSR c=0) L COMETMEREI ) A7~
e, 130 EET60, FHT-20 (Z2i20>0) ThHh-olz, K212iE0 oWz ~d, LLFORMO~@GIZE 2
Lo 2L, BIRISHZIEDELE T D,
(D) P kP2 %0, B HBXONLAZRHWTHRE,
(2) 1TV IZA U DM MEREL ) OFc KRR L O IMEZ RO &, 72720 L> HTh D,

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 o->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 P1 and Ps in terms of o, B, Hand L.

(2) Find the maximum and minimum normal axial stresses of the beam, where L > H.

P2 Pl _T_
-~
?}; | /4 HP2
ﬁ———b ————————————— \ ZNPREU - ——— . 2 -———f------- --——
ﬁ R H2
e
1 R -
) I L2 ! B
Fig. 1 Fig. 2
(% (Answer))
1
W P,~L = 26 BH?/3 + 20BHL
NG 2
My =75 ht P, = GBH? + 40BH
1 2 = 3LO' (e}
M, = -P, EL @
N el U x=L/2 TOE—A 2 M,
N==-P VZ L
M, —-M, N M=7P1§=O'BHL
60 = —
L MM, N PBOTREEE O, 1Y L,
== " _TM N_—oBHL
N =T TaATBHZe T
A 6lo
) op=———+20
gpl = 20A = 20BH ' H
P, = 2v/20BH T,
6Lo +2
0, =—+20
% ="Bmse ' °° 59 40 b
H
25 ZonniAp, L TR AORAIS EOR MK,
60 = + 20 6L
BHES Bl 0, = 7" +20
2/6 — _ _ 6L
40 BH?/6 = —20BHL+P, L BN o, = _TG+ .
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B) HEEHFNZIE, SAIOVEFICE VISR EL D, DL X, IEHORKERLST i 2R D = & O T E
B I OHERFHCBO T ED X SISO HOWT, LLFOFERDFE 3 DL EZ VT 150

BECRIIE K,

[ 280, AR, SRAIGIRE, WERAR, APRL e ]

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

% (Answer))

A

AlREL 70 D,

HERSEIMI A L DI ORISR %KD 5 2 & C, DSBS 3 2 S i RO A C & 2,
WA & DO, SNSRI T CERICOMIL, BRISADFERIE IR B2 & 5 0
THBES DD, HUCKY, WHTRCHEREE, ZRRORENEINATL, KPR ER
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(2] WTRTMO~@IZ&E 2 L,
1) 1R TREE#HOmITE— A FE2HEL, thife—2 0 MYZX 2 1TRE, 72770, K10 kIRt %
R,

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 kin Fig. 1 indicates the relative stiffness ratio.

35.82
40kN _ 40kN 17.91 35.82
B k =2 C ’V B C
17.91
k=3 3m
Sm %
=1
D
- — 62.685 D
| A- 1791 | A
| 6m |
[ |
Fig. 1 Fig. 2 (kNm)

(#% (Answer))

B ESHOD T2 A f1X 0 72D Ty = @p, THREN2WVO TEESE— A > M0, §M g =0

FIERLD, Yap = 2Ppc , FFUCBNTL, Ype =y ELTTTOD
S ga—p . _ 3 _ 3 _
EFRSTEX Mg =1 (@5 +20), Maa =1(205 +29), Mpc = 2205 + 9c)
Mcg = 2(pp + 2¢¢), Mcp =3Q@c +¥), Mpc =3(pc +9)
E’ﬁ;ﬁﬁ%%it : MBA + MBC = 0, MCB + MCD = 0

iR, MAETERA 4 FCDTIRC 4 4 = 0

I DOEN TREAEMELS L, @p =0, e =896, P =-2985 LD,

IIhb, TREhOMEE—A 2 b (Nm) ZF5Hd %L Filo@b &b,
MAB = _17.91, MBA = _17.91, MBC = 17.91, MCB = 35.82, MCD = _35.82, MDC = _62.685
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2 7 L —AIZBIT DHPEIRRE & BIEIREEIZ O\ T, LAFORERIOHNS 3 DL EE AWT 150 FHREE Gt

o
[ #0564, ©h7), 2680, Tob, 29, 155 ]

(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 ]

(#% (Answer))

A

HMSCEEE RIS IINER LT2BRIZ, TobBRETENE LD, D, ZTOISNEMVERS Z LT, =b
FRRETE T R D ARBEZ TRIEIREE L WO, EH L7212 B0 RO T, B Ul la bSO N LI R
D72V RIEA YAMEIRAE & RS, FIM-CREG TR T DI 2 2. D EVBMEIRIE L 720, 7oA ITIR
B e, (147 30F)
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(3) SEEICBET DL FORM~OIIE 2 L, ISRV MBS CH Y, X1 TIFSHES 120kN 23, [X] 2
TIXHTE—A > N 12kN-m 2MEH LT\ 5, BEERO TR RE%E 0.45, L8452 1.5 LT 5,
1) X1 0EE, &hFNL h—KbZ 0 IERT 28 AW %2Rk &,
2 X1 D%E, @A MObE 2RV MEDZRD XL,
B) X 2 DEE, @B h—ARKbT= 0 IERT 28 AW %2R &,
4) M2 DEE, EIFRIL MCUERRL MEHERD K,
(6) X3 DL, &IV h—AKHT=VIEHT AN Z P& MERWTORE,

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.

—+ —+ —+
120 kN P (kN)

- O - O - O
j ; E 5 12kN-m E i M (kN*m)
=) i =) i =) i

- O - O L O

LN LN LN

high-strength bolt high-strength bolt high-strength bolt

Fig. 1 Fig. 2 Fig. 3

(7% (Answer))

(1) 120+-2=60kN

(2) 60-+0.45x1.5=200 kN

(3) EFOFRN MAERHTZEAME, 12+0.4=30 kN

(4) 30+0.45X1.5=100 kN

(5) PIZXBEAMINTI05P LD, MIZEDEAMT QIF, 04Q=M LV 25M L7275,

5o (J(0.5P) +(2.5M)
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(6)  HFIEDEAEEI OPEEMR EICOUVNT, BUFOFFOPEG 3 Ll A VT 100 FHZE CHFTE X,

[ RS, BT, Wik 2 ke—A 2 b, Wimfs, AR, R ]

(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 ]

% (Answer))

PAREEOHERMEEA OPEEMEORE TIE, FTEMRSIHC LV EERE S 20T 2, SRR O B3R e B i
2WE—AL MIHBIL, BEESO 2 RSB D, MERIEPIRE <221 F CBRISEIE T %, (102 7F)
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(4] B3z o8k =7 U — MEZOWT, FHA~0% b L IZRI)~@ITE 2 L.

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

shown in the figure.
(A ERRIONVEDIEIAAICIB T H P AR5, (The plane section remains plane after deformation.)

(B)

©

@

@

®

TR 14 AT, WiEf e T LU, EHORMFFAIS/IEL 200N/mm?, BRIREL 400N/mm?, Y7
2% E 13 200kN/mm? Th 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/mm2, 400 N/mmz2, and 200 kN/mmz, respectively.)
a7 ) — b OEHERET 30N/mm?2 T, FIFFAISIE £ TOISE—OTHERMRIIIE Th D, kil L =
Y7 V—= OV RS n GE/E) 1315 ThD, Flz, 27 U — FOFIRIGAITER 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 (=£/E) is 15. The

tensile stress of the concrete is negligible.)

ORI A 2 5388kN fEH S ® /=& 24, a7 U — M EMRFRIEREIGEICE L, EH 1K
HT= Y OWrEFEE KD I,

(When the column cross-section shown in the figure is subjected to the compression 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.)

BAOFWrEZ ERMEih ) & xx WhE D OF— A > M AR ST & 2 ARINRO 5 IREEF DS RIS
FEL, ZORFOHSIEEIIENEE D 320mm TH o7z, T ORFOOT RN 2 KRt X,

(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.)

QD L&, FRIEHL QW AEEh 2R L, 72720, @TIEEHIcL b a7 U — MRS KB E %8
L7a<Thuy,

(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
s (Answen) —
%ﬂF [ ] [ ] [ ] o
(1) =227V — rORMFIGE=0,/3=30/3=10 MPa | .
TR —ADT= 0 D% a L 5<, WIEREGIE ol2o0T P LS
(=]
® |8
o= N - 5388000 =10 AV OO T N .
bD+(n—-1)-14-a, 600x800+14x14xa_ =
o ) ) 0 .
147 -q, =538800-480000 ..a =300 mm? [ Cross Section (Unit: mm)




@)

800mm

0.0008
/6,000
é 0.0006
S
()] 0-0002
[Sa) 0.000.
0.0002
g /
=) 0:0006
<t
/ 0.001

0.0012

() BINEDB RS OIS IER 0 LT D &
a7 Y — hOERG KL o, =, E, =0.8¢, L %O‘S LFRbOEDID

n
4
75
JEfRx 5 1, 2 BB DM AT DM Ca, Celd

.0, -320-600 = 51200,

N | —

a7 ) — b C, Z%GC x, b=

C, =06, -E -4a, =2.4a 0,
C,=02¢ -E -2a =04a0,

RIS, Sl D 1~3 BeH D5 BRIV 259 T, B, T3

T,=02¢ -E -2a, =04a.0,
T, =0.6g, -E -2a, =12a_ 0,

7; :4aSGS
RO NO#EEY N=C +C,+C,—T,-T,-T FiakftAL<T
N =51200, —2.8a,0, =5120-200—2.8-300-200 = 856000 [N]..N=8561kN ]




HEREE | BEEEE GMRE TRIT A RS L OXEREE M
- Subject Building Engineering (I1) Program Architecture Examinee’s Number

* = 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 ORBgLE 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, A1%m, k, hEAVTRE,

(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 x 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,

) HERRCR ZHEORN R THIEREE 2 5, HEBHOFMEIIKITTERIZONTEZONbDE T
& 7T, TNOEMRRTHA LR S, 200 7RRELTDHIE,

(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))




[5] figs%

(1)
TS - omy,  WES : 2hmkx,  EIGH ke

(2)
x(t) = Ae™, x(t) = A", (1) = AL ERAT D,
mi+ 2k + ko = 0
mAA2e” + 2hImk Ade™ +kAe™ =0
mA’ +2mkA+k=0 L7285,
ZHIF A SHT B 2 TR ARD T,

- 2k | (2hJmk)> — dmk

2m

A:_hmim:_h\/ﬁ\/@hz_l
m m m

W ANERTNENLRDGEEEZD L,

[ hs10EE, 4y ﬁiJE/hz_l
m m

J hciorx, ﬂz_\/E
m

Bl b X ﬂz_h\/LJE/_l_hzi LskE B
m m

—

(3)
h=0 O & &1L, WRANEr L5720, BUTRT X I EORIE & R > 7o £ ERE LT 5,

Displacement

Time




(4)
h>1 O & X%, WEEE 725720, IR T L9 ITIREE IR A BN /NS < 7g HiEE) 2R

Displacement

Time

(5)

h<l O & X3, ~fRILBEREY ORI L 720, BAIZREAMB< 720, KIRT X 9 IR
ZRCT 72D DARZATIRIEN /NS 72D KO IriEEh & 70 D,

Displacement

Time

(6)

x@y=AamQ k/m)+BgnQ k/m),

mpﬁwwmm@&mqmﬁwmmﬁkmﬁuﬂ%ﬁlﬁéa

x(0)=d, = A
0)=v,=BJk/m L72DDT, A=d,, B=vyIm/ik &72%, 1/

(7)

MR EOHRENY, MEONE, v/ =F 22— FeWolEmiRE, MERESHBNESET D
BRICA U D0 & KT (R RE, MR S HiZR T < O N 2583 2 BRI U 2 HEiE 2
R WAEERHEO R BEZT 5, WL TOMEIEL, v/ =F 2— FRRE W& KIRIED
WRREY & 70 %, MR OMITERCIEREIZ L 0 HERB)OHRIE - JAHRMIIRE <MLL, FICmeEs e
MECIIRE RWENE T D720, S HICKRIREOHIET L 725, (201 )






