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Notices

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

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

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

(4). There are 30 questions. Each question is to be marked on 10 points, amounting in total 300 points at the
maximum.

(5) Ineach question, you are required to choose one correct answer from five alternatives.

6) Answer all the questions.

(7)" Raise your hand if you have any questions.




(1]

(2]

(3]

KEBEED 30° , ABBHAN 4 DOLEDORTHER (T7<A) LLT, RULELAREZES

When the solar altitude is 30 degrees and the solar azimuth is 45 degrees, choose the most adequate value
as the air mass.

1. 035 2. 050 3. 071 4. 141 5. 2.00

A
Answer Field

MR 2 m2 C, EESEERK 60 dB DRERD D, T DEAT 20 cm2 /NREBIITEROTEFEEAR L LT, &
BB DOEE, L, ZO/NEOEOEEEL1.00 L5,
There is a wall the area of which is 2 m2. The sound transmission loss of the wall is 60 dB. Choose the most

adequate sound transmission loss of the wall, when a small window is opened on the wall. The area of the
window is 20 em2 and the sound transmittance of the window is 1.00.

1. 20dB 2. 30dB 3. 40dB 4. 50dB 5. 60dB

R
Answer Field

IR A DD, FHEEEE 12000 Im/m2 TER~SENR LTWA & &, HLER B O/ FREEHE
PUTELES R BORBR, 2L, BRASEIBE THY, M2 TR EARNREANS 2 L
Light is emitted from window A shown in Figure 1 with luminous emittance of 12000 Im/m2. Choose the

most adequate value of the horizontal divect illuminance of point B on a desk. Window A is a uniform
diffuser. Use the configuration factor shown in Figure 2. .

y STEAEIREER (configuration factor)
/ 0.25

A

020
FA
(window A) 015
4m
0.0
L/ 005

100

B 0 :
0 0.01 0.1 a/c 10
1 (Figure 1) X2 (Figure2)
1. 120Ix 2. 720Ikx 3. 1200 Ix 4. 1800Ix 5. 12000 Ix
AR
Answer Field




(4]

(5]

(6]

(2R AL DR 5, T ORI 1 BRI 5 MBS 2 & LT, ZOMBOVEHRES LT
FELOEDORR~, 7L, 1 A%7-0 CORERT 20 Vh, HEL 1 AH7) OBE, CO, COFERIIT
h%nl&%]%mL%%Mt?@ﬁ%ﬂ%@%ﬁﬁmmﬂﬂq%%CQC&@%%%M
Z3#H 0 mg/m3, 0 ppm, 400 ppm, ¥EE, CO, COz DFFAREILZAEXL 0.15 mg/m®, 10 ppm, 1000 ppm
R

There is a room with seating capacity of four. Five pieces of cigarette are smoked in the room for one hour.
Choose the correct value of the ventilation requirement of the room. The COz generation rate is 20 I/h per
person. When one piece of cigarette is smoked, the generation rates of dust, CO and COz are 18 mg, 100 ml
and 2000 ml respectively. The volume of the room is 500 m? and dust, CO and CO2 concentrations of
outdoor air are 0 mg/m3, 0 ppm and 400 ppm respectively. Allowable concentrations of dust, CO and CO2
are 0.15 mg/m3, 10 ppm and 1000 ppm respectively.

1. 133 m%h 2. 150 m3h 3. 500 m%h 4. 600 m3h 5. 720 m¥%h

AR
Answer Field

B 32°C, THIHEHRE 20COEFTHh5, TOBRMCKITAERIREL LT, RLEHRHOZES
7L, MNEREHREIC BT AREmERE 7.0 Wn2-K), HEY=EEE 5.0 Wim?2 K &35,

There is a place where the air temperature is 32 C and the MRT (mean radiant temperature) is 20 C.
Choose the most adequate value of OT (operative temperature) at the place. On the skin surface of the

human body, the convective heat transfer coefficient 1s 7.0 W/(m2-K) and the radiative heat transfer
coefficient is 5.0 W/(m2-K).

1. 25°C 2.26°C 3. 271°C 4. 28°C 5.30C

HRE R
- Answer Field

HHEREICRT AL T ORRD 5 B, BbNELERLDE, DEOES
Choose the most inadequate one from the following descriptions regarding urban environment.

1. TEMLRRBEHENEL, Bt — b7 A T v RREBOBEMCAZI TH D,
(Reducing COz emission is effective for mitigating the urban heat island effect.)

2. THEHER L, BoKEIBIZAZICH D,
(Greening in the city areas is effective for flood mitigation.)

3. BETEAAL M, BTAOBEDEEICN L TOLERIND,

(Environmental assessments are conducted only for specific projects in the city areas.)

4. KE A A AZINF—ORRIL, KELHOBIATHD.
(The use of woody biomass energy is effective for mitigating climate change.)

5. Eio TEOHE) 1, KREGEIR, BFRROmE CREITHD.
(In the city areas, “Wind Paths” are effective in both air pollution control and thermal environment
control.)

FRAEHR
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(7]

(8]

ASEE I R AU T OGO 5 b, BbESRbDE, UEDES
Choose the most adequate one from the following descriptions regarding the architectural planning.

1.

REEM 2 AERIR DA% 1/8 TRIEI LTz,
(The gradient of a slope-way in place of a stair was planned to be 1/8)

B Ly 7V RO BT OTIE D b/AAE,

(“Ratio of rentable area” of office buildings for rent is ordinarily smaller than that of office buildings for
own use.)

(754 & 0—] (TR ENDOIEEDDLOTHD,
(“Fly tower” is a type of skyscraper building.)

. FEEMEAN] ISEREO—IEICET bILd.

(‘Emergency use ingress” is ordinarily Jocated in the ground floor of a building.)

. FROBEN TR D M L OFIISEE L35,

(Toilet doors used by hospital patients should be installed to open outward.)

AR
Answer Field

RS L 7 OB ER, b OAE R OF TEIES TS DR DL DB,
Choose incorrect one of the combinations of terms related to architects and their architectural works from

the following descriptions.

1. Badssr (Arata Isozaki) -------------- [RAYESTHASEIEAE] (“Oita Prefectural Library”)
2. FilE®E (Kunio Maekawa) - ESrPPEENTEE] (‘National Museum of Western Art”)
3. HECZ (Fumihiko Maki) -----==-- e A 55 2] (‘Hillside Terrace”)
4. FFFE="(KenzoTange) --------- %174 (“Kagawa Prefectural Government Building”)
5. HEHEE (Togo Murano) === [fE7kE) (‘Kasuien”)

e
Answer Field




(9)

EAERIC T AT ORDED 5 b, BLNELRbDE, DEDES
Choose the most inadequate one from the following descriptions regarding the multiple dwelling houses.

1

o

V]

N

| THEERTEET S b (RET) 13 FURR TRICEESHICA BLEEERR AR & FET R |
cymoREisy RO LR SN, B8 - BEEOAHEEHMTHD.
(“Miunicipal Motomachi High-rise Apartments” (Hiroshima-city) are a high-rise and high-density
public housing complex built to eliminate the densely deteriorated house area formed after the atomic
bombing and establish parks and river green space.)

. INEXT21] GRERM) ATV hreA 74 /1(753'3)347%%177\%’@éﬂf:ﬁ?ﬁ'@%@é%ﬁ:ﬁ%«%&%’@% 9,
R D ZSE D BRI B T DI & 72 LTc T — 4 VRBEE AL TOD,
(“NEXT21” (Osaka-city) is an experimental multiple dwelling house, which is designed using the
system in which Skeleton parts and Infill parts are definitely separated. It hasa rigid frame structure
without earthquake-resisting walls to ensure flexibility in changing the floor plan.) ’

| HEEOEAERECR LT EEERER I PEFTAES, AR ORERFEEORSMEETHEL,
FOERE TR HZ EHRD BTN D, _
(In the case of utilizing the “Housing Performance Indication System” for newly constructed multiple
dwe]]jx)lg houses, it is required to evaluate the ease of maintaining common piping and indicate its
grade.)

. THERTFRY ofsfad, [PEREm AT T HREECR T 07 T A /L —HEREN T D,

(Compared to the "staircase type," multiple dwelling houses with the "side corridor type" are superior
in two-way evacuation and ensuring privacy for each dwelling unit.)

L Ly s D= RS (RAR) 1, B S DIER At T A BRI R L A BB BT

AEFEEOREFIOVLDTHD,
("Siedlung Halen" (Switzerland) is one of the best examples of grounded low-rise multiple dwelling
“houses with buildings arranged in a staircase pattern to match the natural slope.)

RREHR
Answer Field




(10) EERVEECEST3UTODRD > b, Kb RELRLOE, DE2ES

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

1.

[EEAEH 1, 5 L B U C BT R R & R R RS AIbOHR THY, O
WP CHUBEE R\ 2 72 EORSSEFIRERR DREER b FTRECH Do

(The "Rural Residential Districts" is an area where residences and farmland are harmoniously
integrated to form a favorable living and farming environment. It is also possible to construct
agricultural facilities such as greenhouses in this area.)

PR, BSOS R RS RERALFIRLEDERNT LD EOANFHLCHRGELERT

AR CH Y, SFEILL Y FENCI B CATE T & 5 X 5 ICHIBEERRED DIVTU D,
(Children's homes are public facilities where children, who cannot live with their families for various

reasons such as being abused, are taken care of and nurtured under public responsibility. Recently, the
facilities have been developed to provide more family-like environments.)

[N % A dr—| (o X BEEEHEFRDO & DICREE TR H D, Tiud, NTARA—A B0
Rt YRR, T OZ Al VOREEMEEOS D, et WLIRA LT T VAR
TEITHHDTH 5D,

(One of the housing supply methods adopted by "house makers" is the agency method. In this system,
a "house maker" provides its own technologies and components to the sales agents, and they use them
to receive orders for houses and design, construct and maintain houses.) ‘

TEES L E B, SERE TEA R L BT 5 [HBERR i3, iTF, 23R
DR R A AR RERETAE LTIFEN T2,

(The "purchase and resale” is one of the business methods that real estate companies purchase
existing houses, renovate them as necessary, and then sell them to consumers. Recently, it is expected
to be an effective method of promoting the distribution of vacant houses.)

. - DHEEREORBEC LIUE, 2018 RO AADBEERIHS 4,200 TR CHY, ZEEFIIHN

850 HAIZETHEML,

(According to results from the Housing and Land Survey of Japan, as of 2018, the total number of
housing units in Japan was about 42 million, of which the number of vacant houses increased to about
8.5 million.)

AR
Answer Field




(1 1) BEHURICE 2L FORRD () MICADRbELZHOZ, 5 DDFEFRDFI LIRS,

Choose the most adequate one from the five words to fill in the blank of the following statement regarding
the architectural drafting.

( ) 1L, B OMRRE S SRER T EE Th Y, TERETHED BT &, BYBAEEOING L
ST B HIFRBE - BOKE SVBER L bFREIND T LR EDHRHICHD,

( ) is a drawing that shows the exterior appearance and vertical height dimensions of the entire
building. Some of its characteristics are to be drawn with orthographic projection and to express not only
the outline of a vertical side of the building but also the shape of the roof and the size and arrangement of

the doors and windows.

1. ifEX  (Layout Drawing)

2. Sr@Ed  (Elevation)

3. H3H¥  (Sectional Detail Drawing)
4. F@ER  (Floor Plan)

5. L  (Working Drawing)

R
Answer Field




(12) BDLDLFHIZNT, R LA SN DTS OEEERDBADE L LTEWNEDEDE
S, L, BICERSN TS bORERE, Hilf, HIKOEEIRY YhD&ET D

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 m the

figure.
R WA
Neighborhood commercial zone quasi- residential zone
HstE CED b HHEECED b
B 8/10 BEANE 6/10
building coverage building coverage
ratio established ratio established
by the city planning by the city planning
T
B
' adjacent site
R R A 7 !
. | |
. ! 7
i w% Vi : o 4
building % !
site road ; | adjacent 15m
i site
i
A |
. i
I % |
i i Hh
| adjacent site J
4m 8m T 12m )
1. 204.0m2 2. 216.0m? 3. 228.0m? 4. 234.0m?2 5. 246.0m?
R
Answer Field




[13]%%@5%(?%%)&%%#ﬂbbmﬁwﬁAHEnmouT#B%Nb
Choose a tea master from the followings, who is the most related to Kohoan Bosen (Kyoto prefecture).

(14)

1.

FHHEERE

2. TR
3. fEmAR
4.

5. /INEEM

T R

(Murata Juko)
(Sen no Rikyt)
(0da Urakw)
(Furuta Oribe)
(Kobori Enshn)
FREH
Answer Field

W%%V%@%K%Téﬁﬁwﬁﬁébﬁ®5%,%%Kﬁ%ﬁ%w%,O&O%&;

Choose the most inadequate one from the following combinations of terms regarding Renaissance
architecture.
T4 LY = KEBED F—b — TARVAF
(Dome of Florence Cathedral — Brunelleschi)

1.

B YT )T TEE (T LY E) — STT A

(Santa Maria Novella, Florence — Palladio)

Frzy RL7EE (v hTy)  — TILT A
(Sant' Andrea, Mantua — Alberti)
RSV AF4F (T4 Y=) — yuyYViE
(Palazzo Medici, Florence — Michelozzo)

CFubeTy b (=) — TIwUT

(Tempietto, Rome — Bramante)

s}
Answer Field




(15) HHHEICET AU TORED S b, FbTELRbOE, DL
Choose the most inadequate one from the following descriptions regarding city planning.

1. Uzt Vag ITAR, DL OOHKPICEROMRER B2 = L OBEEHERTERM LTS
(Jane Jacobs argued for the importance of being multiple functions within one district.) .

2. _f RSL Ty MLy b1, BOERICEWT, BEIEBTAHERL, Z*‘Z, KBS OAHALERED
BINEAT T & ATUDBEETRER TH D, -
(“Transit mall” is a pedestrian-vehicle coexisting street in the city center, where automobile traffic is
restricted and only public transportation such as buses and streetcars can pass.)

3. [E@%ﬁﬁﬂ ORI ES S BRI, =0T T .
(Urban planning based on the concept of a “Garden City” took place in Edinburgh.)

4. *ﬁ%ﬁﬁ%@ﬁgﬂféﬁ%ﬁ%&%@”étbm AR SR T o7
(Urban redevelopment projects were undertaken to improve the disaster vulnerability of dense
wooden urban areas.)

5. FREROEEIREOHIRATET A1, BHIEND v 7 ZERRINORIIZEIT 5
(In designating the maximum floor area ratio limit, the condition of the infrastructure in the vicinity of
the site is a constraint.)

T
Answer Field

10




(16) HOL D REERS o, 0y BL o, BMELTND 3RTHIEMNEREE XD, x FADOUT% g & LTRBIE
WHDIIBTD I bEENWD, 7220, Yo7 E=2.0x10¢ Nmm?, R7 Y v =02 L§5,

Consider a 3-dimensional elastic micro element subjected to the normal stresses ox, 6y and o; shown in the
figure. Choose the nearest strain for x direction & among the followings, where the Young’s modulus E is 2.0
x10¢N/mm?2and the Poison’s ratio vis 0.2.

zZ
\ y o, = 100 N/mm?
1. 0.0015 =z '
; .
2. 0.0025 / . |
3. 0.0035 o
H —— g, =70 N/mm?
4. 0.0045 LR
6=200Nfmme
5. 00050 =

FRER
Answer Field .

(17) RUCRT X572 3 FEOL Y BIED x -x* SiE ) DR 2 IRE— A ¥ FOR/MEIRE LT, ELWVHOEE
TD5HEND,

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. C>B>A 3, B>C>A 4. B>A>C " 5. C>A>B

——
a

—1 — X P !

x 14

3a x x

—b—

2.5a
A) (B) ©
RREHH
Answer Field

11



(18) DL > REPEHELZITAEEIZBNT, HA TOREHRORIDREMESL L TR LIV HOIZRD 5 HO
s,

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

1. =
3 2P
, B A )
4 A _E O Q
5P
3. 3 | L L4, L2 (L4
| I ] o I
3P
4. ——
4
5P
5
4
FREE
Answer Field

(19) DX 5RHEEZIT B FTRTHNT, W ABICACREEMA L LT, BbIEWVHOKRD > L ERD,
7=7EL, #SMA, BIEARE, EMAZRLTS,

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.

3P
1. -

P
2. -z
P
3. =
2
p 3P
© 4 . Lo 2L | 2L N
| | | ]
V3P
5. ————
2
iZasii]
Answer Field

12



(2 0JMD LS REPHEZZT 21T DRAIE CHHEFMEMORE S L LT HRLEVSDIFRD S b ERD,
WD DBRITRAMERBIORT L B0 L35,

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

3
5 PL P
192EI l
- pI3
2 Sem A 2EI A EI A
" 64EI
PL3
4.
32EI
7PL3
5.
192EI
FRENR
Answer Field

13



(21) RCRTIRROTLEIIETARDOTRD S b, BbiESiRbnikEni,

Concerning the progress schedule for a c H J
construction in the figure, choose the most QG days) @days) O (3daye)
adequate description among the followings. A ! D K

(5days) ~ (3days) ] (4days_) (3days) (5days).
[ B O E A G J

(6days) A
(3days) (7days) ays i shows dummy

. ZOTETRE 21 HTRTT 5,

(The lead time to carry out whole construction by the shortest is 21 days.)

. TEAOFEANN 1 BED LTh, TESEOREREITIZEELA,

(When the time for construction “A” decreases 1 day, the lead time to carry out whole construction does
not change.)

. TECORERRMN 2 A2 &, THEEOMERKT1 BBYT 5,

(When the time for construction “C” decreases 2 days, the lead time to carry out whole construction by
the shortest decreases 1 day.)

. ITEDOFEREN 2 ANt 2L, TE2EOREDRIT 1 BEEMT 5,

(When the time for construction “D” increases 2 days, the lead time to carry out whole construction by
the shortest increases 1 day.)

c TEIOMEREN 2 BEMLTYH, TE2FORMERBIIE LRV,

(When the time for construction “I” increases 2 days, the lead time to carry out whole construction does
not change.)

R
Answer Field

(22]) HRENRE, BRBREZTTVLHBEOHH 7 U — MICET2RED 55, HRLELSRLDITRNIBLE

i,

Concerning the RC members in the room where you are existiné now, choose the most adequate description

among the followings.

1.

av7 U — hOBIEREE, 30 Nmm2BE TH D,
(Tensile strength of concrete is about 30 N/mm?2.)

. B OBIIETREL, 120 N'mm2EETH 5,

(Tensile strength of steel bar is about 120 N/mm2.)

. SRR OFMERAREIT, 11X106 FCRRETH 5,

(Linear coefficient of expansion of steel bar is about 11x10% /C.)

. SR OBEIL, 2.3tMmTRETH B,

(Mass density of steel bar is about 2.3 t /m3))

LA U— DY HRE, 2.1%105 N mm2fEETH 5,

(Young’s modulus of concrete is about 2.1x106 N /mmz2.)

FREA
Answer Field

14



(23] HE m»15.0X108kg, iTHEE £4315.0X105 N'm D 1 EERTREINZBMEE 2D, “OBYR, HE

(2 4]

g & AR O BT 2 RO FITHT 5 L &, HBRHCBWCIHRICE iV REE & /2 2 REHIEORE
BL S EHEOHEAEDEEUTHLIRA, 28, MEAE2=3.14 LT5,

Consider a building represented as a single-freedom-of-system with the mass of m =15.0X 108 kg and the
stiffness of £=15.0 X105 N/m. When the building is located on the two-horizontally layered soil that consists
of surface layer and bedrock, choose the combination of the thickness and S-wave velocity of the surface layer
that is most likely to excite resonant vibration during ground shaking among the followings. Here, the ratio of
the circumference of a circle to the diameter, = is 3.14.

1. B (thickness) 6 m, SHE (S-wave velocity) 100 m/s

2. BE (thickness) 11 m, SEEE (S-wave velocity) 120 m/s

3. BE (thickness) 16 m, SEHE (S-wave velocity) 150 m/s

4. JBIE (thickness) 21 m, SEHE (S-wave velocity) 180 m/s

5. JBE (thickness) 31m, SIEHE (S-wave velocity) 200 m/s

R
Answer Field

IR & S RTEEICERZ bORFHETRENS A, B, C D3 20WENEEZ D, TNTROKTEHFAD
BERME Tn, Ts TeckT5EE, ZNOLOKRMDEKRE LTEYRLDITIRO D B ERN, 7L, £2To
IEEENR LTS,

Consider three structures of A, B and C represented as cantilever columns with the masses on the tops. When
the horizontal natural periods of the structures are represented as 74, T3and 7¢, respectively, choose the most
adequate relationship of the natural periods among the followings. Then, all the columns have homogeneous
and uniform sections.

Mass=M
1. 74 > T8 > T¢ - _
2. T > 7}1 > T1c Mass=4M
3. Ir>Te> T Mass=16M 3h
4. Te> Ty > Tu BE ] 24
A
5. 9> Tua > T3 | _
A B C
BREHR -
‘Answer Field

15



(2 5] $IGSHHLUT OG22 U — MEIZETE— A FMER LURBEBICE 2 BRBEE L 5, #hife—2 0 F L
ROBROESREZH#H =L &, HFD (a), (@, ) OHEAELLTEYRLOIEND,
Consider the process of bending moment acting on a reinforced concrete beam with a balanced reinforcement
ratio or less, the relationship between bending moment and curvature can be described as shown in the figure.
Choose the most adequate combination of (a), (c), and (f) among the followings.

Y- o—~© e
® g © @ ( ®
| o
g é ()
& @, (a)
#h= (Curvature)
@) (©) N - ®
OUEIL T SR
~ (Crack) . (Yielding of reinforcing bar) (Rupture of reinforcing bar)
OUEINh a7 V— FHEREFEIS K IEIN 2
(Crack) (Short-term allowable stress of concrete) (Failure state)
DURHL BIER | EIRIRTE
(Crack) (Yielding of reinforcing bar) (Failure state)
BHEFE SREPIBIR HRIRE
(Long-term allowable state) (Yielding of reinforcing bar) (Failure state)
BRARFA a2y J— MREHRERRNE SRR
(Long-term allowabl_e state) | (Short-term allowable stress of concrete) | (Rupture of reinforcing bar)

fRER
Answer Field

(26) —pOZREEH= 7 U — MWW OSBRECRIZEI T 2B D 5 B, B REYL LD,
Concerning reinforcing bar placement of typical reinforced concrete members, choose the most inadequate
description among the followings.

1.

EHEONSVESITHE - BLHEBLTKEN,

(The cover thickness of the foundations are larger than that of the columns and beams.)

B CWiE~HEE T 2 REMICBNT, AV EIRKEVIZ CTRBMEIIREV,

(For beam members with the same cross-sectional dimensions, the greater the cover thickness, the
greater the ultimate strength in bending.)

- B O LRIZIZSIRABMERTH D EHRLETH D,

(Since tensile force acts on the top end of the beam member, reinforcement is necessary.)

. ISV EIERELSTHI L TP X SSHERICHT OMAMER LTE 5,

(The durability against corrosion of reinforcing bars due to carbonation can be improved by increasing
the cover thickness.)
F R AWTREEOHFIC BN TH B,

(The core reinforcements are effective in reducing shear failure.)

TRERA
Answer Field
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(2 7) HOBPAEEMOBRIAS S, WHESEHHM THAME (EX 21 mm; 18 180 mm) ORBKIRS & LES 75

BARRINES XERD, ROV SOEUTORNLRS, 720, ﬁmmﬁ%ﬂkamwﬁp&ﬁcwmﬁwﬂ%
RIEHE FBLV06F LT3,

Calculate the minimum length X of the fillet-weld to achieve that the yield strength of the connected steel
plate (thickness: 21 mm; width: 180 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, respectlvely, of the plate and the

weld are Fland 0.6F.
Xmm
1. 220 mm v ‘
180 mmI [E=—-14

2. 270 mm : : \ ‘

3. 320 mm Thickness: 21 mm

4. 370 mm 10 mm
5. 420 mm. »

fRE
Answer Field -

(2 8) BITRTR—WiED Z>OROBIEEEHE P, & P aRY), BENEDL P/P & L TR LEOLDELIT
BB,

Consider the elastic buckling loads P: and P of the columns in the figure, which have the same cross section
Choose the nearest value of the ratio P;/Pj.

1: 0.36

_ lPa
2. 0.48 : . Q
3. 0.60 ﬂpb
4. 0.72 . |y . ¢
5. 0.84 L E
! 0.6L | i
— (5 - !
AW
Answer Field
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(29]) MBS DLUT DOFLE TR S NER S D &R,
Choose the most inadequate description concerning soils among the followings.

1. FRERARBRCIIMED NEPFOND D, CAMRNEZEER T D Z i3 Taiau,
(Although N-values can be obtained in Standard Penetration Test, shear stiffness cannot be directly
observed.)
2. Ay z—F AV UT 4 L 7RBRIT, EICFBREEOHRAE TIThh b,
(Swedish Weight Sounding Test is applied in soil investigation mainly for residential houses.)
3. WIRMEIE, ECWHERCRAEL, FEHEECIIRE LRV,
(Liquefaction occurs mainly in sandy soil and not in clay soil.)
4. PSHRETIL, NI #BIcmil CEBEICITLTAT I LTS EERESES,
(In PS-logging surveys, S-wave is generated by striking the ground vertically with a hammer.)
5. HEEDSTRVRENIZ T2 &, HEORAMREMEIET L, BEEHIIEmT 5,
(When a ground is vibrated by strong shaking, the shear stiffness decreases and the damping factor
increases.)

Answer Field
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(30] RNTRTAREMEIOZHLE LTELWLDIIRD 55 Endy,

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

1. E4FEERBEsT VL : Laminated Veneer Lumber)

2. HEREFM (CLT : Cross Laminated Timber)

3. OSB (Oriented Strand Board)

4. £FH (Glulam)

5. & (Plywood)

AR )
Answer Field
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(1) EOL 5 EHESECRONE PAER LTV AEEEZ D, BEICAE L AR KE e & B/ IME Gnin 2
kL, FELAESHEZEDELE TS, :

Consider a column with a rectangular section subjected to-the eccentric load P shown in the figure. Find
the maximum and minimum stresses (omax and cmin), Wwhere the tensile stress is indicated as the positive

value.

=4

AT L T

2a

2]

Fi¥ a

<fi#% (Answer)>
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(2]

LIDRYHERZI HTHE b7 RCOWT, ENENOEMOBMAZFHE L, SAKZRE, FHREICIIREH

ORERNE, 2L, BEEAFITIK 2 275, M OMENEL EATHY, BFRINEEERNEZEE TS,

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

$#% (Answer))

Axial force%iagram
ORI
mffjﬁer Fe[‘x?;gri elsc‘;%;c;n Ny N, Nz,—lxll Ng—lzl-l axii?vz;rce
l .
AB
AC
AD
BC
BD
CD
z
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(3] BAFL MNEEELSEEYE LD, B 1 TIIEHEH 90kN 23, X2 TiIshfE£—A 2 F9kN-m 23, X3 TiZmh

PEA LTS, BEEEOT V5% 045, B2EF 15 L T5, LITOMICEZ L
(1) R10EE, &HFL—FEH=DIERT2EAMNERD X,

(2) @1 0EE, EHRL MISERTLV MEOEZRD X,

(3) @2 08E, BHAN MIHERFL VEAEZRD L,

(4) E3DEE, BRIl MILERRNV MEAZRD X,

(5) BT RGRERET DO OEBEOME R~ X,

Consider the friction-type connections using high-strength bolts. Fig. 1 shows the case in which the vertical
force of 90 kN acts on the connection. Fig. 2 shows the case in which the bending moment of 9 kN-m acts on
the connection. Fig. 3 shows the case in which both the vertical force and bending moment act on the
connection. It is assumed that the friction coefficient between the plates is 0.45 and the safety factor is 1.5.
Answer the following questions.

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

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

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

(4) Find the required pre-tensile force of each bolt for Fig. 3.

(5) Explain the method of the friction surface treatment to obtain the appropriate friction coefficient.

C T 1 I 4]
: ] : T : |
_ 90 kN 90 kN
A A e
= ~ i
O SIS 97 O
~ s ~
gl ! gl A el 4
N1 al - 9KN'm ~| ! 9kN"m
= 1 [ - = 11
-1 -~ ~1 !
~1 ~1 1
~1 ~ ~1 ! .
7 9 7+ G 7 Q
B A A X 5 AN
= e =
high-strength bolt high-strength bolt high-strength bolt
Fig. 1 Fig. 2 Fig. 3

<fR% (Answer)>
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(4) 108522 U — MEREITFE—A Y N MERT, FSOEMEOTLR 0.3%108 /2ol b &0, HirliiEs

#3150 mm Thole, ZOLE, ROEEA) -ODb & TUTORICEZ L,

A reinforced concrete beam shown in Fig. 1 is subjected to a bending moment M. The neutral axis depth is 150
mm when the strain at the extreme compression fiber is 0.3 X 103, Answer the questions under the assumptions

A)-0).

A) BRSO EEPERZICBWTHEREELERET 5,
(Plane sections before bending remain plane after bending.)

B) S:AFOMERIRE L 400 N/mm2, ¥ 7' 2.0 X 105 N/mm? &35,
(The yield strength of reinforcing bar is 400 N/mm?2, and Young’s modulus
is 2.0 x 105 N/mm?2,)

O =27 ) — FOIEN—OTHEFIR 2 [V, =207 V— MIBIRIEZ
BHLR,
(The stress-strain curve of concrete are given as Fig. 2, and concrete does
not bear against tensile stress.)

(D R @&k, OTR0H, WIamzBrg X,
(Find the curvature @ And illustrate the strain and stress
distributions in the cross section.)
(2) SRAFOWTEFRE As 2RO X,
(Find the area of reinforcing bars As.)
(3) #iFE—Av M MERDL,
(Find the bending moment M)

(R (Answer))

-!200 {mm)
B

£

g

[aa]
E
E
<o
g

E

E

A 1l eow-0-® =

(mm?) =
600 (mm)
Fig. 1 Cross Section
Stress (N/mm?)
30|
20|

: : Strain
1.0 2.0 (% 10%)

Fig. 2 Stress-Strain Curve
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(5] HE m=60x108(kg), iZIEH £=4200x 103 (N/m), BELHRIK c=50X103(N  sm)& b2 1 HABERET
JAZDNT, UFORICE A &, 728, HER2=3.14 L¥5,

(D

@)
(3)
(4)

COTFNEFAHET SR, BEOEMIxDLE
ANB, ZD & EDETILOE BEBOERS RN E T,

8, tIIEEITHD, EEITAOLTI,

ZOETFTNOEFEY TOMEE KD L.
ZDOETIVOBEER h DEEZRD X,
B R HEH IR E 2~ MR SHIBEEN AT &
iz & &, HAEDWKINIHEENRE Sa(m/s)DEE KD L,
(DOIREED & &, ELEEINE pSv (m/s) DEERD X,

(DOREED & &, BEEEIISE pSd(m)DEE KD X,

BN HETIME B A~ N VAR OB OB KHENILERE POA (m/sD DA KD &,

Sa (m/s?)
N i [o)] .

12

10

h=0.03 1

55

Period (s)

1

Answer the questions below with regard to a damped single-degree-of-freedom system with the mass of 22 = 60
%103 (kg), the stiffness of &= 4200X 103 (N/m), and the damping coefficient of c=50x 103 (N - s/m). Here, the

ratio of the circumference of a circle to the diameter, = 1s 3.14.

(D

(2
(3)
(4)

(5)
(6)
(7)

‘Displacement of the mass is expressed as x (2 under free vibration. Then, show the equation of motion

for the free vibration of the system. Here, #is time. Only an equation is required in the answer.
Find the value of the natural period of the system, 77
Find the value of the damping factor of the system, A.
When the system is vibrated by the ground motion with the absolute acceleration response spectrum

shown in the figure, find the value of the absolute acceleration response, Sa (m/s?).
Find the value of the pseudo velocity response of the system, pSv(m/s) under the condition of (4).

Find the value of the pseudo displacement response of the system, pSd (m) under the condition of (4).
Find the value of the peak ground acceleration, PGA (m/s?) of the ground motion whose absolute

acceleration spectrum is expressed as the figure.

f#% (Answer))
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(6] UTORIZE %2 X, Answer the following questions.

(1) FRO@~DORIZHNT, ZThENORNTHREY L, BEIECTRRLTHRYY,
Answer the following questions from (a) to (d). You must describe the answer in each frame, and you can

show by a figure as necessary.

(a) BREMTOMIMEORHRA THERITTE, | (o) RN T A ERIZHIAT &,
(Explain the characteristics of physical properties of (Explain the double glazing, briefly.)

thermal insulating material, briefly.)

(c) §kffe o2 ) —k LOMMORXIZTOWTHRAE L, | ) $iF=r 2 U — MEMICEWT, AV EEEZEETD |
(Explain good compatibility between steel bar and BayEart, '
concrete.) (Explain the purpose of controlling the thickness of

cover concrete in reinforced concrete members, briefly.)

(2) Fix, $fpar s ) — NEEYONETHS, ZORITRT L HIC 1 2OBEmIZIZ2 >OBRAHERHY, b1
SOBETITEE O TH D, FHENOBERIZA U5 MR B0 ORIN A RICEAT &, BEOUUH
NERENTRYY,

Figure shows two reinforced concrete external walls of a building. One wall has two openings and another
has no opening. Draw the typical drying shrinkage cracks in the each wall. You can draw multiple cracks.

7 ' Z = KI/ /A 7 = 3

ul

window
door
/4 74 /i VY A /4 7 74
(RC wall with two openings) , (RC wall without opening)

Fig. External reinforced concrete walls



