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



(1]

(2]

(3]

KB 600, ABEEEE 60°0NY, VIHNTIETE A )5 800 Wim?2, /K3 RZE H &S 200 Wim?2 TéH->
L5, 0L XORIBNEREE VT 5 HNBOATHE LT, AbiERbDZEN

When the solar azimuth is 60° and the solar altitude is 60°, the direct solar radiation incident upon a
normal surface is 800 W/m2 and the sky solar radiation incident upon a horizontal surface is 200 W/m?.
Choose the most adequate value as the total solar radiation on a vertical wall with the south direction.

1. 300 W/m? 2. 400 W/m2 3. 446 Whm? 4. 700 W/m?2 5. 800 W/m?

fiRZEHR
Answer Field

ESRFUTTEE LRV b L— 2 A ZFIVNT, 25885 200 m3 D5 A RO HABERAIE Lic, A DY
JERE% 800 ppm, 30 LD 80 ppm & LT, ZOMED AT EL L TRBESRDOERS, T2
721, loge 10=2.30 &35,

The natural ventilation air volume of a room with 200 m3 was measured by tracer gas A which is not

existent in nature. When the initial concentration of A was 800 ppm and the concentration after 30
minutes was 80 ppm, choose the most adequate value as the natural ventilation air volume of this room.

Use the value of log e 10 is 2.30.
1. 153 md3h 2. 230 m¥h 3. 460 m3/h 4. 920 m3/h 5. 6000 m¥h

fREHR
Answer Field

3 BRI O U CHIE U, B REE & By NEHEDHAS 80 ThoTe & LT, TORBIDERER
L UTRBIERS b DREA, '

The acoustic absorption coefficient of a sample was measured by sound tube method. When the ratio of
maximum and minimum sound pressure was 3.0, choose the most adequate value as the acoustic

absorption coefficient of this sample.
1. 025 2. 0.33 3. 050 4. 0.67 5. 0.75

FREAR
Answer Field




(4) i§40m, BTX 60m, B 24m OWENRHD, ZOMBOBEN~NFTHENHD 14400lm DL &, Z
DENROTVLHERE L LCTELNS DR, 7221, ZOMBROBENOTEIHRE 026 97D,

There is a room (width: 4.0 m, depth: 6.0 m, height: 2.4 m). When total luminous flux of 14400 Im is
emitted into the room, choose the correct value of the average indirect illuminance of the room. In the room,
average indoor reflectivity is 0.25.

1.

16 Ix 2. 3151 3. 50k 4. THIx 5. 150 Ix

FRAEAR
Answer Field

(5) TRBRODOE| & LT, biille~  EARERTIDFRIRD 5 H LD
Choose the most adequate indication by the Munsell notation system as “dark grayish blue.”

1.

5B3/2 2. 10B8/8 3. 7.56B6/8 4. 2.5B9/2 5. 2.5P6/12

fiFZEH
Answer Field

(6) EBiEHERCERHERENC R BEERD 5 b, Hb NELR DT EN
Choose the most inadequate one from the following descriptions regarding city planning or urban

environment.
1. ¥PEERRE AT AT, HE bRk & i GO 5 &A1T O B H D,

(Municipalities that have City Planning Area have to divide Urbanization Promotion Area and
Urbanization Control Area.)

. BEEOEHE — T A TV FEBOERNT, HERERR RSO b ARTH D,

(Mitigating urban heat island phenomena in summer is effective for mitigating global warming.)

. HETEEHNER) <Y, AEEHERTO I L bEHETH D,

(It is also possible to build residential houses and stores in “Quasi-Industrial Districts”)

. FHOBEERIFAATD = L AR E LMK T, HUSARIAR SRR A1 T T

(Municipality carried out urban redevelopment project in the district in which high-intensity use of
land is required.)

. TADMERHX (DID) | b1, ADSSEE 40 Aha P EOEBSHEARMREL, AH 5000 AL

ROKEITH D,
(“Densely Inhabited Districts (DID)” is an area in which national census units with population density
40 persons /ha and more are adjusted, and total population of adjusted area is 5000 and more.)

TRAEHH
Answer Field




(7]

(8]

ROFHRD H b b AR b DT LD, TR b—o3 e &,
Choose the most inadequate one from the following descriptions.

1. AARRTH-BROANE 410 &5,
(The roof slope covered with Japanese roof tiles is planned to 4/ 10.)

2. MEMCH AR OARNT 1,12 2B 22K 21T D,
(The gradient of a slope-way in place of a stair should not exceed 1/ 12)

3. (OB, BAIEIE 20em, Bt RO 26em THD XD ICBGET LTS
(Stairs of a dwelling was designed so that depth of a tread is 20 cm and height of rise is 25 cm.)

4. BHEEBROSMERED L2 T E 66% CREET 2,
(The rentable ratio of the standard floor of the office building for own use is planned to be 65%.)

5. IBEEMAEAD] L@, B 3L ECRE S D,
(“Entrances for emergency use” is ordinarily located at the 3 floor and above.)

fiREHR
Answer Field

e B B IR D FIZEOMAA DD CR B BHEDIRN S DIy, FRid b — @R L,

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

1. #4544 (multiple dwelling house) -+ (R4 hy e £ 7 401 (‘Skeleton-infill’)
2. ¢ (school) - FTER T (gallery type)
3. &7V (hotel) - - Y32 (linen room)
4. 515 (theater) TR (sight line)
5. otk (social welfare facilities) - FHRT (nursing unit)
HREEA
Answer Field




(9]

HELFRICHET AR E LT, RbAESRbOIEEND, ROPDPL— O,
Choose the most inadequate one from the following descriptions regarding the multiple dwelling houses.

1. T2y 77%R) &1, EESERENGAEFICAS T 7 ¥ AR THY, ERFATORROBRZA
SRDHEE BT HTRHEER > TS,
(“Common Access” is an access type that all residents enter their dwelling units from the common
garden. It has the characteristic of increasing the opportunities for interaction between residents.)

2. BEENTNBIUCTTA o —DHHBRERLRND, MU, BE, FyF U REEIATHES
WOIRE [V =T ADR] &),
(“Shared House” is a style of house in which each resident has a private room and shares such toilet,
bathroom, and kitchen with other residents.)

3. RO - BRREEDT T A — 2R DI, SRR TR DL GRS T754
v7a) B— CERERT) ] & U
(A common corridor was set up away from the dwelling building as a “Flying Corridor” to ensure the
dwelling units' cross ventilation and daylighting and the residents' privacy.)

4. BICH 1%, ERYEEAMNCBER SIAEEREFCH Y, A =0 T F o F U EVWHBEREEALT &

e ERFBLLUI,
(The “51C type” was a standard housing plan developed for private-sector housing. It realized the
"Shokushin-bunri" which means separation of meal space and sleeping space, by adopting the concept
of dining kitchen.)

5. O, BYTE RN MERIZRWT, DR (G4 o= ] 2RV
(“‘Light-wells” were used for dwelling units that had narrow frontage and large depth.)

fRCEAR
Answer Field




(10) {EEEER ORI B 5300 E LT, RO MNESRbOITEND, ROPHL—DIE,
Choose the most inadequate one from the following descriptions regarding housing and housing estate.

1.

MR | 1T, TR DIV IBEOIFE CHEBOMREEFHE - T D ARRIHATH Y,
PRERICHOWTIIBEDIE, KSS0Re, REGRE, ElRE~DORUERE 10 HEIRERER>T
AV

(The “Housing Performance Indication System” is a public system that evaluates and indicates the
performance of houses in a unified way required by law. For new housing, ten performance fields such
as structural stability, fire safety, thermal environment, and consideration for the elderly are covered.)

. EU— R THERH) 1%, 20 eeEalcay RSO L v FU—RATHEELL, £ORAKRIET D

RS DI L 2 FEERHBIRI R & Il 52T

(Ebenezer Howard's “Garden city” was first developed at Letchworth outside London in the early 20th
century. After that, it greatly influenced garden city developments by Eiichi Shibusawa and others in
Japan.)

. BT COPNETITIB L Z 420 FREOEERENRDS7-A, BERENEZINZ 2 & AETHRRINERICR

oz, FORE, 1981 FIEBRTED MR Z WO T LRl -7,

(In Japan immediately after World War II, there was a shortage of about 4.2 million houses. However,
in the period of economic growth, housing construction became brisk. As a result, the total number of
dwelling units exceeded the total number of households for the first time in 1981)

(EEHOBEES BN, WEOKE, WONCEEEROREEE, iR, TPk, EEEHR 2178
DEMERFNT D TSR] PR Sh,
(To improve the environment of residential areas, the “Building Agreement” was applied, which sets

the area of the agreement and specified criteria for buildings such as structure, design, use, form, and
building services.)

. INEERRCIE S NEEES,  HUFASEIIC X 0 BTSRRI CEZ B CR Sh D BREET

HY, FEE—T7T 14—y FORERE UTHRIEL C0D,
(Public housing based on the Act on Public Housing is rental housing provided to low-income persons
at low rents by municipalities. It works as the basis of the housing safety net.)

fREAR
Answer Field




(11) BSIRCEE ARtk e LT, HbREYRbOIZEI, ROHPNE—DES,
Choose the most inadequate one from the following descriptions regarding architectural drafting.

1.

BN, BAEORSICE o Tl A EIRITED 5,
(In the two-point perspective, the image depends on the height of the viewpoint.)

. ZROFE, MR POWRFS TR AATESE JIS) TEHLNTRY, ThbZEAWTHIR 1/100

DR AR LT,
(The architectural plan symbols such windows, doors and stairs are designated by JIS, Japanese
Industrial Standards. The floor plan at a scale of 1:100 is drawn using them.)

. BEERACIE, O L OB HEIEDSHE D LD FHED B D,

(One of the features of oblique projection is that the image is drawn from one viewpoint.)

. HEEHRIDBRIOOE 1T, His HEHE L 7 2 OIEEWTEOFNE R T Z L ICH D,

(One of the purposes of the sectional detail drawing is to show the vertical sectional details on the
structurally standard part of the building.)

. TN, BHEEHREONA AR E 2 T, BRI ROBRIR AR BEMHEE S D,

(Builders decide the final estimated amount of the construction work based on the contents of the
execution drawings and specifications.)

fiRE AR
Answer Field




(12) HOX ) HIT T, BEEEE FRR ST AT EEORESEROSROME L L TELN b OIRO
HyHLEND, FIEL, BICEHESN TS boxkkE, ik, MXOEEITNbOET 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 in the

figure.
B, HSIEHS 42 4600 2 TV SEREIT
Pt o B AMETE LTl
Category 2 Residential Zone road Qesignated by the Designated
) o Administrative Agency under the
2ﬁ?§tgfm&b [55?7;:0 provision of Article 42 paragraph 2 of
building coverage the Building Standard Law of Japan
ratio established
by the city planning 5,710
B
adjacent site
W//’ N s ";,
7 M ”*» 15
park road m
.
B I
adjacent site | .
i P
12m 25m 2m i- % cliff
1. 1725 m?2 2. 180.0 m2 3. 207.0m? 4. 216.0 m2 5. 252.0 m2

FRZEA
Answer Field

(13) BRI HHEE CHO SRV EBERGUII LNy IThoES,

Choose one from the followings, which is not used in Shinto Shrine Architecture in Japan.
s (Shinmei-zukuri)
Kt (Taisha-zukuri)

=58 (Shoin-zukurd)
5 (Sumiyoshi-zukuri)

1.

o1 kR W DN

. FHE (Kasuga-zukuri)

fiREAH
Answer Field




(14) ovRArHROREWE UTED RO LN SIThLERS,
Choose one from the followings, which is adequate building of Romanesque Style.

1.

a—< O\ T

(Pantheon, Rome)

n—eDHP s HAE Tl 77 b« 73 8— Bk
(Church of San Carlo alle Quattro Fontane, Rome)

L T4V DY B e T e )Ty T

(Church of Santa Maria Novella, Florence)

. EUREREE

(Pisa Cathedral)

L ST OY AR e A - 7T R

(Church of Sant' Apollinare in Classe, Ravenna)

2t
Answer Field

(15) E. AVTFAS =0 OBEMERE LThHo & bl boidZiviy, STNoES,
Choose one from the followings, which is the most adequate building designed by E. Mendelsohn.

1.

HAT I e RGP
(Castel Béranger)

Y IGE e TIVT

(Sagrada Familia)

L TA RV

(Einstein Tower)

. Bu v ORI

(Notre-Dame du Haut, Ronchamp)

L XYL

(Kimbell Art Museum)

HREHR
Answer Field




(16) ROk > REEGH 6, oy BENaMELTND 3 RTTHIEMNEREE X Do x HRDOUT A 603 0.007 D &
X, DL LTLTRBENSDIILUTO ) HENA, 72721 ¥ 78k E=2.0x104 Nimm? | K7 Y Uty
=02 ¢75,

Consider a 3-dimensional elastic micro element subjected to the stresses oy, oy and o, shown in the figure.
When strain for x direction & is 0.007, choose the nearest oy among the followings, where the Young’s modulus
Eis 2.0 x10¢N/mm?2 and the Poison’s ratio vis 0.2.

© 100 N2 z ' 0, = 200 N/mm?2
. 100 N/mm!
1z T
2. 200 N/mm? X |
i
3. 400 N/mm?2 i
‘ i —b 0x =100 N/mm?
4. 600 N/mm?2 | el T
Oy PP -7
5. 800 N/mm? -
FREAA
Answer Field

(17]) HiTw$&D 723 FEEOIXVBIE D, x -x BhilE Y QW _RE— A FOR/NEFRE LTELWH O,
LT D 5 B ERd,

Consider three beams with the cross section shown in the figures. Choose the correct relation,

concerning the moment of inertia of section to the x-x’ axis, among the followings.

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

4.5q T

@ O ® L ©

FRAEAR
Answer Field

10



(18] D& H REPHELZITAIEIVIZBNT, AA TOREHEORKOMRHEE LTSIV S DIERD 5 Ho
Enin,

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

1. g P
) A o
2. E A é - A
I L |L/21L/2|L/2|
8 P | | [ | 1
4p
4. [—
3
3P
5, —
2
FiRER
Answer Field

(19) MO& D WEERITD T RZBNT, M ABICAELI8AR L LT, RBENSDIEIRD I H L,
L, WAL, BIRNEE, FRAERET D,

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.

) _2\/§P L

; A |

\2P
Sy L
P
3.—
3 B
—L L L
V2P
4, —
3
2v2P
5 -
3
HEIEHR
Answer Field

11



(20]) KDOXDRERREEZITHIE 08 A IKWELZHEFAEMNOKRESE LT, BHLIEWVLDIFKRD S B ER
D3 10 ORI RS ) &5,

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 displacementat point A among the followings.

pL3 ; 2P
16EI
PL3
8EI

2EI § EI

5PL3 LR L2
16EI

3PL3
8EI

5PL3
8EI

REHN
Answer Field

12



(2 1) SMEOTHEEIRTOMOMENE, L0 &5 RS > < ST ORED,
TRO D b B bEL R bOEES,

What kind of building part is constructed by
the material marked with a circle in the
construction photo of outer wall? Choose
the most adequate answer among the

followings.

1. WiEvE

(a thermal insulating layer)
2. #E#: (aframe of door)
3. VUEINEZE

(a crack-inducing joint) -

Photo Construction of outer wall
4. PFEiHE (a wiring gutter)
5, RFKEAE (astorm drain)
HREHR
Answer Field

(22) FERITRTaL IV —FABIOa 27 Y —FBIZETAROFTRD 5 b Kb FREL R bDOITEND, 7272
Lo R_Toary s J— MZBOWT K EA Y PBEOEMIZRA—0ObLORER L, 72, a7 U — MIEREIC
FhAEN%., BRBREIFR—0&ETEELZLD LTS,

Concerning the properties of concretes A

and B in the table, choose the most Table Mix proportion of concrete

inadequate description ~ among  the e | ooy T | oA
followings. Here, used water, cement and aggregate)| aggregate)| content)
aggregates for concretes A and B were ke/m® | kg/m® | ke/m® | kg/m’ %
the same, respectively and every |-~ 77TMAL 330 820 1030 15
concrete specimen was cured in the same :E?/o;c;eff f;

condition after concrete had been casted | (Concrete B) | 170 310 820 970 4.5

compactly.

1. av7V—bADOENBREIX. 27V —FB XV HREV,
(The compressive strength of concrete A is larger than that of concrete B.)
2. ar7V—hbADYUIRENT. =7 V=R B XD BREV,
(The Young’s modulus of concrete A is larger than that of concrete B.)
3. ar 7 U—b A OBRRIHESNET, 2027 V—FB XY bE,
(The resistance to freezing and thawing of concrete A is lower than that of concrete B.)
4., ay 7 )—hAOHMEBEMEIX 227V —1FB XD H/HEN,
(The sand-total aggregate ratio of concrete A is smaller than that of concrete B.)
5. ay7Y—hAOPFHELEET, 27 V— B XD HE,
(The neutralization speed of concrete A is faster than that of concrete B.)

FREHR
Answer Field

13



(2 3] PIHEE 5.8km/s. S IEHEEE 3.2km/s DYMEEL bOHIEEEZ B, HIHBSRE L&, O EITH
BB CER SN - BT & 7 b 2 A, FIEEEERRIL 3.5 B ThH o, ZOHIRIZRIT FRIEND
BHIEF COBRER L U TR LITVEZ L TGRS,

Consider a ground with P-wave velocity of 5.8 km/s and S-wave velocity of 3.2 km/s. Duration of preliminary
tremors of the observed seismic wave at a site on the ground is 8.5 s in an earthquake. Choose the nearest
hypocentral distance from the seismic source to the site among the followings.

1. 25km
2. 35km
3. 45km
4, 55km
5. 65km

FRAEHA
Answer Field

(24) WDk D BRINEEISEARY Mok b OHEIZE 25, EE md 10.0X103 kg, 1THRAEH £ 2% 15.0X 105 N/m
O 1B EEER TF SN ABEMNRIRTHENE 5 T 12356, BiEOEEIRE & L TRbEWSDITIRD 5
BLEN, B, BEMORETEH 213005 & L, HERZIX3.14 LT5,

Consider a ground motion with acceleration response spectrum shown in the figure. When a structure
approximated as damped single-degree-of-freedom system with the mass of 2=10.0X 103 kg and the stiffness -
of £=15.0X 105 N/m is vibrated by the ground motion, choose the nearest response velocity of the structure

among the followings. Here, the damping factor of the structure, 4 is 0.05 and the ratio of the circumference
of a circle to the diameter, ~ 1s 3.14.

& 400 . ——
1. 820 cmfs 2 | i 1h=0.05

E F 1 1 |

& 300k------ ben b b
2. 220 cm/s g ': E !

o

o 1 I

8 200f----A-----\------ I
3. 75cmls L ; i i

c i ] 3 ]

S 100¢~----- po----- TN

® [ | 1
4. 32cm/s o] : : |

o - [ B

g 0 0.5 1 1.5 2
5. 18 cm/s Natural period (s)

AR
Answer Field

14



(25) gz 7 U — MEMIZEET 2 FREORBRD 5 b, Hb N2 b O E,
Concerning the reinforced concrete members, choose the most inadequate description among the followings.

1. MEREORAWTEICIL, REMEDD DL ETOROMTELLHLORH B,
(Shear fractures of shear walls include that cross the beam and that occur between the upper and lower
beams.)

2. RL—RILLTWABRT T, ZO—HHR% LTI+ & LTEREFLT LU,
(The slab integrated with the beam can be structurally designed on the assumption that a part of slab
resists bending with the beam.)

3. BOVAMOUEINREILS BREFFEORELZIT 5,
(The shear crack strength of the beam is affected by the amount of tensile reinforcement.)

4. ROEHRFAMITE—A L NRODEE, SOOI BB EREZ W5,
(When determining the allowable bending moment for temporary load, the tensile strength is used as
the stress level of the tensile reinforcement.)

5. EMEREIRECIE, BHIREIC LA AWIERECE 20,
(Shear force due to sustained load cannot be ignored when structural designing.)

fREHR
Answer Field

(2 6] RITRTWIEZ bo#RF =7 U — MR E—2 2 M&T, LIRcE

. THRICBEEAMER LT 5, KORRD 3 bR bIEY 2 01 SN, :
d
__ o eeelt
Concerning the reinforced concrete beam whose cross section is shown in Y
figure, in which a compression is applied to the upper end and tension is Age
applied to the lower end as a result of bending moment, choose the most D
adequate description among the followings. Ay
—
oeoo
d,

1. WL, D-di-THEZBND,
(BEffective depth is given by D —di — db.)
2. TURSKFROWTEREE A &35 L, SIREAIIL, A« A(D-DXBTH X BB,
(When the cross-sectional area of the lower reinforcement is given as As;, ratio of tensile reinforcement
is given by As: /A(D- db) xB.)
3. _bImERAGOWIHERE Aseld, EMOHTEENCEEL 20,
(The cross-sectional area of the upper reinforcement As does not affect the bending behavior.)
4. HRITE—A LV FERELTHIDITITRIE b2 RELTHZLEBR—RTH D,
(In order to increase the ultimate bending moment, it is common to increase the beam width 4.
5. _b¥m& TUROERFHAFERHIERT 5 & & ORI E S8R & FES,
(The ratio of reinforcement when the upper and lower reinforcement yield at the same time is called the
balanced reinforcement ratio.)

FREAR
Answer Field
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(2 7) EOMEPEEROBRIRE 23, WA TH 28R (£ 20 mm, §§ 100 mm) OBRIRS Z BRI S 72018
FRE/NES XERD, BebiEWbOERUTOFNGES, 7272 L, Hil & EHEEE 08 BRMIRIST) & & AT
RIENE, ENEN FBET0.6F &9 5, : :

Calculate the minimum length X of the fillet-weld to achieve that the yield strength of the connected steel
plate (thickness 20 mm, width 100 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 Fand 0.6F
: X

1. 120 mm

2. 140 mm 100 mmI >

3. 160 mm Thickness: 20 mm
4. 180 mm 10 mm ’
5. 200 mm

fEE AR
Answer Field

(2 8) B NFFH—F S DREOMMIEFFEA 2T LA, R Hyy Hy H OBIRICOVT, ELOD
DEUT O LES, 72721, FREIGRT HRIE L L. ylikb ) (CEET 5 b0 LT 5,

For the columns (), (b) and (¢) in the figure, which have the same length and same buckling load, choose the
correct relations among the column dimensions H,, H, and H,. Note that each column has a solid section
shown in the figure, and each column buckles around y -axis.

1. H,=H,=H, ﬂp %\P ﬂp

2 T
2. H,=H,<H, | ‘: ;
.l /" /l\\
3. Ha - Hb > Hc .: ," Buckling ," Buckling
‘ ;'\ ! mode /' mode
= / Buckling " '
4. Ha Hc<Hb ," mode LW
' o - rriver
y y y
5. H a = H ¢ > H b i ’
Solid rectangular BI X B X BI X
column section
' +—t —t —
H, H, H,
(@) (®) ©
PR
Answer Field
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(29) Hug - BRSO CThie b MBI b D 2E,
Choose the most inadequate description concerning soil and foundation among the followings.

1. MR, HEOHR TRLERIH L, BEBERMETH D,
(Alluvium is classified to the youngest generation in the geologies and consists of soft soil)
2. BRI, BRESOERICER S LA RMMR O T, #ERHEETH D,
(Back marsh is swampy lowland formed behind natural levees and consists of soft soil.)
3. #itHi, EoFThERLREN/NE L, BBREEARE N,
(Clay has the smallest particle size and shows large void ratio.)
4. EHHEL BLEIERZFHIEID BRE,
(Active earth pressure is larger than earth pressure at rest and passive earth pressure.)
5. MERCRIT 5L, MOBEEES) L e TRME X 2 5,
(End-supported piles in a foundation support a building by shaft friction and end bearing capacity of piles.)

TREAR
Answer Field

17



(30) BIHBRO—EMER LI bDOTH D, Wt A DARTE LTELWHDIKD 55 X,

The figure shows a part of roof. Choose the correct number as the name of member A among the followings.
1. #FK (rafter)
2. MUK (ridge beam)
3. BE (purlin)
4. /NER (roof post)

5. K (oist)

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

(2021 4E 8 A 26 Bl /  August 26,2021)

RIAE | RS (YRR ID Farsn | e HRER

Subject | Building Engineering (II) Program | Architecture E)Ii]aun;%:is M

SEAIFR © 13 B 30 45~16 B 30 4 (Examination Time : From 13:30 to 16:30)

BER EDIEEIE
(1) RIEFREAENEREED T 7 Kb D,
(2) K L MERREE RO TN CUIZBRBE T ZRRA LRIV,
(3) RHHREIZ6R, BLAITA 4508, 7 300 AR THD, TCTORBEICHE LRI,
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Notices

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

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

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

(4) Write the answers in the indicated space on each sheet for questions and answers. If the space is exhausted,
use the reverse side of the sheet and write down “to be continued” on the last line of the sheet.

(5) Raise your hand if you have any questions.
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(1) R1OX57ERFE P, P2, P3 (ZIIT Ps>Py>P1>0) 2% 5EFMEAFHIZY BdH 5, ik
XY x=L/2 L COMBMFRESHZHENS &, 13V EET20. TET 4o (ZZ120>0) Tholz, K2
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(2) Pi1%0. BB HEAWTERYE,
(3) P2%o0. B. H LZRWTEY,
(4) 1024 U AMEMERADORKREIZ90TH -7z, Psko. B, H LERVWTREY,

Consider a cantilever beam with the rectangular cross section subjected concentrated loads P1, P2 and Ps
(where P3>Ps>P1 >0) shown in Figure 1. Normal axial stresses on the upper and lower faces are 2c0:and -4o
(where o>0), respectively, at x = L /2 from the left end. Figure 2 shows the cross section of the beam. Answer
the following questions.

(1) Express the bending moment at position x = /2 from the left end in terms of P2 and L.

(2) Express P1in terms of o, Band H.

(3) Express P2in terms of o, B, Hand L

(4) The maximum normal axial stress of the beam is 90. Express P3in terms of o; B, Hand L.
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Calculate the bending moment of a continuous beam which has a uniformly distributed and a concentrated load
in Fig.1 and draw the bending moment diagram. The notation kin Fig. 1 indicates the relative stiffness ratio.
In addition, Fig.2 shows the fixed end moment of a uniformly distributed and a concentrated load.
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(3] RICRA L9 Bl MEEEATIZAES 600 KN BER LT3, BEEEOT D REE 045, BeKE
15 L9 5, UTFORICEZ X, V

(1) BARN b—AbT= 0 IERT AN ZRD &,

(2) EHRL MORERRL MENERD &,

(3) 457 F RO {REATERT D HEE 2 ok X,

(4) FIL LD DR E COMEREE T4y L DVEND D, TOREHIIT L,

(5) W MLE R NLOBOBEREE 5 & DUER DD, FORMEHITE L,

Cons1der the friction-type connections using hlgh strength bolts subjected to tensile force 600 kN as shown in
the ﬁgures It is assumed that the friction coefficient between the plates is 0.45 and the safety factor i is 1.5.
Answer the following questions.

(1) Find the shearing force per bolt.

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

(3) Describe two methods for ensuring sufficient friction coefficient.

(4) Ttisnecessary to give the sufficient distance from a bolt hole to the edge of the steel plate. Describe the

reason.

(5) Ttisnecessary to give the sufficient distance between bolt holes Describe the reason.
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(4) HOWE AR 7 U — MRRZOWT, RE A—CODb & TUUTOR 1), &z X,
Considering the reinforced concrete beam with a cross section shown in Figure, answer the questionsl) and 2)

under the following assumptions A) - C).
600 (mum)

A) ERHIOFRBIEFAZIZB DTS EE & R 5,
(Plane sections before bending remain plane after bending.)
B) SIRMIET ORIFFAISEIL 195MPa, FERIREIL 400MPa, ¥ /'3 2.0x105
MPa, WrEfEa7tE 3.0x103mm? &9 5,
(The characteristics of tensile reinforcement are given as follow. The allowable
stress for sustained loading is 195MPa, yield strength is 400MPa, Young’s modulus
is 2.0x105 MPa and the total cross-sectional area is 3.0x103mm2.) ® 90
C) v 7 U — bOISH— OF Bl IR A I T AR D, 22 U — |
DY 7ET 2.6x10PMPa £ 975, £/, a7 U— MIBERISHZAE LRV,
(The stress-strain curve of concrete shows linearity up to allowable stress for temporary loading, and the Young's
modulus is 2.5%104 MPa. Besides, concrete does not bear against tensile stress.)
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Figure Cross Section

1) JENEIREEA 86MPa D=7 U — haEH Lz & & ORMFFAHTt— A h R X,
(When using concrete with a compressive strength of 36 MPa, find the allowable bending moment for sustained

loading.)
2) EHIFFRIS RSB BRI L A B a7 U — D OFERERE om #RD X,

(Find the compressive strength om of concrete, which is the ratio of the balanced reinforcement in the allowable

stress state for temporary loading.)

(fZ&(Answer))
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HUEIIREE (1) %07 5 1 EAEEROESHFENIRATR SN D,
X(t) + 2hax(t) + @, x(t) = =¥ (1)

DT, HEEERL, x(). x(). i) ENEIWEAOMHEEN, HREE, HIEEERT, ol 1
BAROEATREEE, hEEEkCh D, HEIEES (1) =Y ¢ | BROEIENE x() = X - LRE
Hlx, UTORICEZ L, BB, o THBIOMEEE, e k1 E7% (ARNEOE) ., (ITREEMLERT,

(1) EAOFEHEE %(F) . AR ¥(7) 2R X, ZEL, X, e i, o, tTRTHDET D,

(2) HEMGEEOIRIEY L BERORIEX ORFRAZRD L,

y

a+bil=+a* +b*> TH5,
=

(8) MR BEIEER EROE, 0. @, hOBTRTHDET D, 728,

Motion equation of a damped single-degree-of-freedom system is expressed as following when a ground vibration B

with the acceleration, (¢) is given.
$(t) + 2ha,x(t) + @) x(1) = =)

Here, t istime,and x(f), %(#) and ¥(¢) indicate the relative displacement, velocity and acceleration of the
mass, respectively. @, isnatural circular frequency of the system, and h is damping factor. When the g‘roundv
acceleration and the relative displacement of the mass are expressed as y(f)=1Y - ¢ and x(t)=X-e,
respectively, answer the questions below. Here, @ is the circular frequency of ground motion, e is Napier’s
constant (base of natural logarithm) and i indicates imaginary unit.
(1) Express the relative velocity, %(¢) and relative acceleration, () of the mass in terms of X, e, 7, @ -~
and 7. |
(2) Find the relationship between the amplitude of the ground acceleration, ¥ and the amplitude of the

displacement of the mass, X .

X+y
7

(3) Express amplification factor for absolute acceleration of the mass, intermsof @, @, and h.

Here, |a+bz’\ is equal tov/a® +b” .

fRZ (Answer))
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BliidsEiE= 7 U — OFEMERERRICIT 251 —OF Al E R, o= 2 U — hCEE 600 mm,
B S A8 1200 mm OFEFRBMALZER U, UTORMCERL, 722U, SHEHR, SMRERBEOE LITER L T

KU,

Figure shows the compressive stress-strain
curve of a normal weight concrete. The
cylindrical specimen was made of this concrete
that the diameter is 600 mm and the height is
1200 mm. Answer the following questions.
However, the scale effect and changes of
ambient environment can be ignored.

DAy Y — hOERBRETOL BAy,

(Find the compressive strength of the concrete.)
ZoayyY—bhoYrrRERD L, HEME
THRDRVIRHEERERTZ L,

(Find the Young’s modulus of the concrete. The
answer can be an approximated value but
describe the calculation process.)
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ZOMBRBREOE B RD L, MHEETHEDRVIHEERE R T L,
(Find the mass of the cylindrical specimen. The answer can be an approximated value but describe the

calculation process.)

(4) FHRABREDO EEICER 1,160,000 kg OMHALEHHMEL /25 & I T8I L & ZOMHEFRBREOENLAL
BERD L, MEETHEDRVIHERRERTZ L,
(When an object with a mass of 1,160,000 kg is loaded with uniform distribution on the top of the cylindrical
specimen, find the amount of compressive displacement of this specimen. The answer can be an approximated

value but describe the calculation process.)

(5) M (4) ik} 2WikEREITHDIZ > T Lt 72 & &, ZOMARBRENIL 505 LB ONDD,
(How will this cylindrical specimen change when the object in question (4) will be sustainedly loaded for many

years?)

< fif7E(Answer) >
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