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Notices
(1) There are 12 question and answer sheets including a cover sheet.
(2) Fill in your examinee's number in the specified position in this cover sheet.
(3) There are 16 questions. Answer all the questions.
(4) Inthe questions [1]to [15], you are required to choose one correct answer from 5 alternatives. Write the number of your
answer in the answer field on each question and answer sheet.
(5) Inthe question [16], write the answers in the indicated space on the question and answer sheet.
(6) Ifthe space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the sheet.
(7) Raise your hand if you have any questions.



(1)

(2]

Ko & 5 ZREMMTECRORTE PAER LT OHEEE 2 5, Billod USRS I DB AME omax & B/IME Omin &
LTHod bilnbDiL, LTI HEND, EL, BIRGAEZIENE, EMSHEAaDELT 2,

Consider a column with a rectangular section subjected to the eccentric load P shown in the figure. Choose
the nearest maximum and minimum stresses (omax and omin) among the followings, where the negative

value indicates compressive stress and the positive value indicates tensile stress.
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1. Cmax=3PIG2@), Omin=-9PI(32) ;
2. Camwx=S5PI32), G =-13PA320)
3. Omax=PI16@), Onin=-SPI164) o
4. Cumax=PIRA@), Onin=-PI82) 777 77T
5. Guax=Pl8A), Omin=-PI24) o
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BHZRT L D72 STEEDIXVBIE®, x -x’ BhED O 2 KE—A > FOKRNEFRE LTELWE DN,
UTFo>BEN, 22T, HBAR DER 3.14 £ 55,

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 z is taken as 3.14.

1. A>B>C 2. B>C>A 3. A>C>B 4. B>A>C 5. C>A>B
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The figure shows a beam subjected to a concentrated load and a concentrated moment. Choose the nearest

absolute vertical reaction force at point A among the followings.
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Mok 5 2HEEZT5 T RTRBOT, i ABICECSEFRAL LT, HHEVHDIEIRD S B LN,

7L, wAmAL, BIERAEZE, ERAOEALT S,

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.

1. /3P
V3
2. —7
V3P
3., —
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4. /3P
5. 3P
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(5) EOLHHE—AL 2RI HIT0OHAIELSREFPEMOAESL LT, BHIENHOIERDO S HEN
D% 1EDIEERICOIE- TEEEWE THY, Yo/ Rk 8%E E Bm2RE— A 2 [ET5,

Consider a beam subjected to a moment 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 /. Choose the nearest vertical

displacement at poinit A among the followings.
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Choose the most inadequate description regarding admixtures for concrete among the followings.

1.

AE (air-entraining) AllZiZ= 27V — FOMMAMEZR LS53R 35 5,

(AE (air-entraining) agents can improve durability of concrete.)

TI5AT vvaixarys V— NROEREMME LTRWOND Z EHH D,

(Fly ashes are used as mineral admixtures for concrete.)

ERT NI = MEREOREEFERA NS E a7 U — bOMETE LR D,

(The use of gas-producing admixtures such as aluminum powder results in higher strength of concrete.)
BokFz=y 2 V—rOU—hEYT £ 2m LESE 5,

(Water-reducing admixtures can improve workability of concrete.)

BokFlizar 7 ) — MRV ORIV EE 27 U — MIINZA %,

(Water-reducing admixtures are added in a small amount to the concrete during mixing.)
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(7) 8MICBET 2RDEIRD 5 HEOHREY 2 S DIXEND,
Concerning the steel materials, choose the most inadequate description among the followings.

1. ISHE—OF HEERD DM OREDN D0 EH/DH Z ENTE D,

(Some of the steel material properties can be obtained from the stress-strain curve D)
2. W 5ETICENTETERT 20 % mTHEEE UL IS,

(The degree of deformation before fracture is called elongation.)
3. ISNE—OTHE R CRRMLIE ORI Z U7 2R ik & FE5,

(The portion in the stress-strain curve beyond yield plateau is called strain hardening region.)
4. REFUBOT, BRBEPKE < ELo>THhY U I RITHE I ED LR,

(For the carbon steel, Young’s modulus does not change much if yield strength changes largely.)
5. REHNIBNT, KEZEEVRE RO TSR LT 2,

(For the carbon steel, the ductility increases with increasing carbon content.)
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H& mA880.0X103 kg, [FHER k75 20.0X10° N/m O 1 ERATRSNLIBMEE X D, ZOBWN, £E
Hig & BRSNS 7R BKT 2 BOHAR EIISTHIT S & &, BRIV CTHRICE bRV KR L 7o D RIBHIE D)
EL S WHEDOHAGDEERLUT NGRS, 2B, HEARr=3.14 L 15,

Consider a building represented as a single-degree-of-freedom system with the mass of m=80.0X 103 kg and
the stiffness of £ =20.0X 105 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 value of circumference ratio = is 8.14.

1. JBE (thickness) 5m, SEEE (S-wave velocity) 80 m/s

2. JBJZ (thickness) 3m, SKHE (S-wave velocity) 150 m/s

3. JBE (thickness) 18 m, S JHFE (S-wave velocity) 130 m/s

4. JBJE (thickness) 20 m, S¥EIHEE (S-wave velocity) 120 m/s

5. JE/E (thickness) 30 m, SEHE (S-wave velocity) 100 m/s

FREHH
Answer Field

BIRT & D RIESICERE b OAFRHETREND A, B, CD 3 DBEMEE LD, TNENDKFEHED
BEEEGE Ta, T TekToLE, TNOOINERE LTELARODITRD I B END, 12721, 2TOE
FEEEEEE 1D,

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, Tzand 7t, respectively, choose the most

-adequate relationship of the natural periods among the followings. Then, all the columns have homogeneous

and uniform sections.

Mass=9M
1. Tu> T > To - _
2. T8> Ta > T¢ Mass=4M
3. T8> Tc > Ta o .
4. To.> T > Ty o ] o
h
5. Tc > Ta > Tr ’ >
A B C
FREAR
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(10) g5y U — MEMICEET 2ROERD 5 b, & bF#EIRHOEEND,
Choose the most inadequate description regarding reinforced concrete elements.

1. MHVESE, HERROMAMEICEET S,
(Concrete cover thickness affects the durability of columns and beams.)
2. STy U— MR, BRTRRE X 0 AR AT A L O ICERE LTI RYY,
(Reinforced concrete columns should be designed so that shear failure occurs before flexural failure.)
3. (PEHZMEET, MHEETH D,
(Bond-splitting failure is a brittle failure mode.)
4. gE=Lr ) — MEEEEZIL, BRARITONTHLLDRHD,
(Some reinforced concrete structural walls are constructed with openings.)
5. WO TEICRET HHIERNC, #2227 U — MEETHOOUERUIFIAE IR TN,
(During extremely large earthquakes, cracking in reinforced concrete structural members is permitted.)

fRERR
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(11) ®1I7FT 600mm A0 2 U — MEA SHEBICERILa 2 U —h ESHEEALTRY, REFFE
[EfEEh D AE TR URE SOEMEMAMER L T, K2 TR THfe—A 2 MBFEBROS 6, HA L
B @ x-x8HE Y OfFE—A Y b—pRER L L TR LELYRAAESORIIRD 5 b L,

Reinforced concrete columns A and B, each having a 600-mm square cross-section as shown in Fig. 1, are
constructed with the same concrete and reinforcing steel, and are subjected to the same axial compressive load
lower than the long-term allowable compressive axial force. Choose the most adequate combination for the
moment—curvature relationships of the columns A and B about the x - x’axis shown in Fig. 2 among the

followings.
600mm - 600mm
-— o E . . E
[e=3
EW ® ® ® I ® 8 I E
S )
& z
g . _ g §
Sl la o oftE|s ol é
Y \ 1e L/ R
\~L0ngitudinal bars —/ _ )
Column A Column B Curvature (1/mim)
Fig. 1 Fig. 2
1. Ala,Bid '
2. A'b,Bic
3. Aic,Bia
4. A'b,Bid
5. Aid,Bic
FRENR
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(12) EITRTHOBEEEGE P, (220T, BHEVEOELUTONHLES, 1L, FEEN R W &
L, yEiEbVITERTIODETS, Yo /5% B35,

For the column in the figure, choose the nearest buckling load £ of the column among the followings.
Note that the column has Young’s modulus of £and a solid section shown in the figure, and it buckles

around y axis.
JIr
1. /3 2 EBH 3 ) J.!.L
40 "
A :'
o9 7 EBH ;
61 ;
3 7[2 EBH3 L ’/I \
. 2 ! Bucklin
81 ' &
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Solid rectangular 3 BI x
column section
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(1 3) 4 RKOBEHFNL b aAVEEESEIC, RITTT L 510 480kN OABMERT2 & &, REFCIHFESNLE/N
DTROBHERD, BTNV LDOELUTOFRNLIRS, 72720, BAFN FOFREIR/L MESI% 450 kN, %

2RE 15 LT 5,

Consider the friction-type connection with four high-strength bolts subjected to the force of 480 kN as shown
in the figure. Choose the nearest value of the minimum slip coefficient of the faying surfaces allowable in the
design among the followings. Suppose that the design tensile force of high-strength bolts is 450 kN, and the

safety factor is 1.5.

-—F 1
1. 0.35 480 kN > 480 kN
2 0.4

. .0 o©

e . L I
3. 045 480 kN o 0 | 480 kN
4 0.5
5. 0.55

fREAR
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(14) HEIcBET 2T ORI Thb MEER b D &R,

Choose the most inadequate description concerning soils among the followings.

1.

A7 Y a—yxA NEARRIL, FICFBREZOHEEHE TITOND.

(Screw Weight Sounding test is applied in soil investigation mainly for residential houses.)

. EEEARER CIIHARO N ERF LD A, AR Z BRI 5 Z LIXTE 2R,

(Although N-values can be obtained in Standard Penetration Test, shear stiffness cannot be directly
observed.)

. PSHRETIE, MFRoeiRicmi) CEEICH L TFAT L TS EERESED,

(In PS-logging surveys, S-wave is generated by striking the ground vertically with a hammer.)

. HUEASERVEEN R AZIT A L, HUEEOW ABTRIMIMET L, BEREBIIENT 5,

(When a ground is vibrated by strong shaking, the shear stiffness decreases and the damping factor

increases.)

CIRRIERE, BB TRAL, R TIEIIEAE LRV,

(Liquefaction occurs mainly in sandy soil and not in clay soil.)

fiR R
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(15) RITRTAREME A DLFRE LTELWHDIIKRD 5 B Ey,

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

S5 FiRE [E#R-EE

Lamina Parallel Laminated Compression A
A < > Adhesion
7 — & i /AN e ——— /)
l - ; : 7
£ : =/

1. #%f (Lumber)

2. OSB (Oriented Strand Board)

3.. EAZERAR (CLT : Cross Laminated Timber)
4. BREEBH (LVL : Laminated Veneer Lumber)

5. £p#F (Glulam)

RN
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(16]) UTFOMWIEZ X,
(1) B 1SR TRABRET OB S 2R L, 7771, 7EEEHEE O BRI IL 0.6F &5 3,
(2) B 1R IBRAETORRRIN B TRAND X, BS x &Rk, 7750, BB O AR
JSX06F &35, _ , .
(3) BAFRL MERESEICE O UEBEAEL T Hm R~ X, 7, REQUESIEE 2 S bRk,
(4) B2 RTENEST 2REEEHEOLIKELRPICHIT, 2720, HEERotIRIERELWET 5,
(5) #kt % FV=HE S 7 —2DU T 100 FTHEE CHRIAE &,

Answer the following questions. .

(1) Find the yield strength of the welded joint as shown in Fig. 1. Suppose shearing yield stress of the weld
is 0.6F.

(2) Find the length x when the yield strength of the welded joint as shown in Fig. 1 is expressed as P,
Suppose shearing yield stress of the weld is 0.6 /.

(3) Explain the reason of the friction surface treatment in friction-type high-strength bolted ¢onnections.
‘And describe two or more methods of the surface treatment.

(4) Draw the deformation in the figure when the rigid frame is subjected to the lateral force as shown in
'Fig. 2. Suppose bending stiffness of the column and beam is the same.

(5) Explain the steel damper for vibration control in about 50 words.

,_J_—‘Q—v

v
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Fig. 1 4 Fig. 2
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(1) FEERANCRRS R RREEL I BBV ET,
Q) ETOR—VDEESNERNC, ZRESZHALTIIZSN,
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Notices
(1) There are 3 question and answer sheets including a cover sheet.
(2) Fill in your examinee's number in the specified positions in this cover, and each question and answer sheet.
(3) Ifthe space is exhausted, use the reverse side of the sheet and write down “to be continued” on the last line of the sheet.
(4) Answer all the questions.
(5) Raise your hand if you have any questions.
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(1) KECIT- BT D B\ IEFEEREHC OV Tl &, b LEREERTEE -

WE BT TV WER, RET

BN AT D SIToWTRRE &, 723, BAREDOEEIE 800 FLUN, FEFEOHEIL 400 FELIN L T3,

Describe your graduation research or design at the university. If you did not conduct a graduation research or design, describe what
~ you conducted enthusiastically at the university. Describe it within 800 Japanese characters in length, or 400 words in English.
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(2] ATORIWZE X X, Answer the following questions.

(1) BEEEYOTEIREL &Y DM Th A HillREE L ARSI SV T Z AWV TR X
Explain the vibration control system and the base isolation system using figures that are utilized to enhance the seismic
performance of building structures.

(2) HIHEREE TRV DIARIRS v SRR L HERAR D 508, TOEVEFRIE L,
Explain the difference between the displacement-dependent damper and the velocity-dependent damper that are adopted in the
vibration control system.

(3) HREE TR &N 2 EMBEEBORZHRAY L,
Explain the efficacy of the displacement amplification mechanism adopted in the vibration control system.

(4) BEREOPIFETIE, RO CRERTIER L 2 5BH 23T L,
Explain why the numerical study is important in addition to experiments in the study of building structures.

7% (Answer) >



