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Answers or Model Answers / Intent of the Questions
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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.



(1) HoOX D Z2EMHmEICRORE PAMER L TWAHEEE X5, WililZ4 USRS DR K IEomax & B/IME omin &
LTHo L b bDiE, UTFDS bEhny, 721, SIRENEZIEDHE, ERCAZADMHEE TS,

Consider a column with a rectangular section subjected to the eccentric load Pshown in the figure. Choose
the nearest maximum and minimum stresses (0'max and omin) among the followings, where the negative
value indicates compressive stress and the positive value indicates tensile stress.
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1. Omax=3P/I(328), Omin=-9P/(324°) .

2. Omax=5P/(32a%), Ouin=-13P(324)

3. Omax=PI164%), Omin=-5P16a%)
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4. owmax=Pl24a), Omin=-P(8d)

5. Omax=PA8), Owmin=-PlCAD) a£
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(2) RUCART LI 742 3TEEOIXYEE®D, x -x’ HhiE Y O 2 KE—A > FOR/NEFRE L TELWH DI,
UTFDI>BEND, ZIZTC, AEEIOES 3.14 £ T 5,

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 7 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

(A) (B) ©

wEm | g
Answer Field




(3]

(4)

Ko & 5 ApfeP i E L EPE— AL bEZTHIIVICBWT, A A TOREHRORADHREL L TRbIEW
HDIIRD 5 HD i,

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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M0 L D RHEEZIT B M T RACBNT, i ABICAE U2 AL LT, RHIEWVDDIIRD I b LN
L, ShmAE, SIRARIE, EENERLET 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.

1. -/3P
V3
2 -TP
V3P
3. —/—
2
5. 3P
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(5) RDLIBE—AL FEZITBIF0DEAICELIMNESABMORKEEL LT, BLEVLDIIKNI BEN
2 X0 LB bl o TEELWE CTHY, Yo/ 5Ky E W2 RE—AL "N TET 5,

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 point A among the followings.
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(6) =227 Y— FAORIMEHZBET 2ROFERD 5 b, Kb AEER OO END,

Choose the most inadequate description regarding admixtures for concrete among the followings.

ihe

AE (air-entraining) AlZiz=> 7V — hOIiAMAZ R LS DRV S D,
(AE (air-entraining) agents can improve durability of concrete.)

TIAT vvaiiars V—  RORFME LTRWLND Z LB D,
(Fly ashes are used as mineral admixtures for concrete.)

ERT NI =T AKREORIAFIZ AV S L 2y U — FOMEETE < 2D,

(The use of gas-producing admixtures such as aluminum powder results in higher strength of concrete.)

. BAKFNZZ 2 ) — NOU—H Y T 4 B LEESES,

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

. BukFlizar sz ) — MEY EEOBRICOEE a7 U — MIINA %,

(Water-reducing admixtures are added in a small amount to the concrete during mixing.)
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[7) SEFHICRET 2ROFID 5 HE bR LR b DX ENDY,
Concerning the steel materials, choose the most inadequate description among the followings.

1. BABE—OTHEBR DT OREDONL D9 E[JDH T LN TES,

(Some of the steel material properties can be obtained from the stress-strain curve.)
2. MWW 2ETICENETERT 202 T HEL MU LIS,

(The degree of deformation before fracture is called elongation.)
3. WSE—UFAHEEMBR TR DR E O LI & LS,

(The portion in the stress-strain curve beyond yield plateau is called strain hardening region.)
4. REFEHMIBNT, BISRENKESEDS>TH YU IRIHEVEDLRRY,

(For the carbon steel, Young’s modulus does not change much if yield strength changes largely.)
5. REFEMIBWC, KESAEVBHL RDHITON TN L5,

(For the carbon steel, the ductility increases‘ with increasing carbon content.)
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(8]

(9]

B m A 80.0X 108 kg, (THER kA5 20.0X105 N/m D 1 HAR TERINIBMEE X D, ZORYD, K@
Hirs & FAR A 22 B K 2 REOHE Fiosrid 5 & &, HERHC SO CHHRICE bITV REB & 72 A R HIR O
B SEHEEDHARHELZUT M LB, 28, MEAEr=3.14 L35,

Consider a building represented as a single-degree-of-freedom system with the mass of z2=80.0%X10% kg and
the stiffness of & =20.0% 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 3.14.

1. J@JZ (thickness) 5m, SE#EE (S-wave velocity) 80 m/s

. JBJ/Z (thickness) 3m, S E#EE (S-wave velocity) 150 m/s

\"}

. JB/E (thickness) 18 m, S JZ## (S-wave velocity) 130 m/s

w

4. JBJZ (thickness) 20 m, S HHE (S-wave velocity) 120 m/s

. JB/Z (thickness) 30 m, S H#E (S-wave velocity) 100 m/s

)]
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BTt & S REHICERE bR TEINS A, B, C O3 >0BEMEEZDH, TNENDOKELRD
EAEE Ty, T TekThrE, FNODOKRNEFRE LTEYLRLOIFIRDI BN, 72720, 2T
IEESWHEE T 5,

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, Tpand 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. T4 > T8 > Tc -_
2. Tg > Ta > TC Mass=4M
-
3. T8> Tc > Ta Mase=M ah
4. Te> Ts > Ta L | 2h
h
5. Tec > T4 > Ts I
A B C /77
R .
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(10) gkfs=s 27V — MEMICBIT 2ROEED 5 5, FHAEDRE D END,
Choose the most inadequate description regarding reinforced concrete elements.

1. BRVESE, ECROTAMCET 5.
(Concrete cover thickness affects the durability of columns and beams.)
2. Gy U — MESEL, TR L VS ARTRIERA AT B L D ICRRE LI R,
(Reinforced concrete columns should be designed so that shear failure occurs before flexural failure.)
3. fIERZEBEY, BHERETH D,
(Bond-splitting failure is a brittle failure mode.) _
4. k=2 V) — MNEMREEIZIE, BARNSRITONTNEHDNH D, .
(Some reinforced concrete structural walls are constructed with openings.)
5. MEHTEIUCRAET HHBEIHC, BFh= 7 Y — MEERHM OO UEIEERFESh TV 5,
(During extremely large earthquakes, cracking in reinforced concrete structural members is permitted.)

AR .
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(11) K173 600mm FOFE2 7 Y — MEA LEEBICBRIL 227 Y — bLBHEHEA L TR Y, RIREE
[EEi A TR U X SOEMRIAMEA LT3, K2 IR E—2 0 M—HRERD S 5, HA LiE
B 0 x-x HliE] ) O E—2 o h—HFBIR & L TR BIELAABEDEITRD ) B LN

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.
600 600 ]
mm o, mm E
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\——Longitudinal bars :
Column A Column B Curvature (1/mm)
Fig. 1 Fig. 2
1. Ala,B:d
2. A'b,Bic
3. Aic,Bia
4. A'b,B:d
5. Aid,B'e
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(12) BSRTHEOMEEERFRE Po l220C, BHITVLOELUTOHRNLERS, 72721, IR P EWTE L
L, yEbVIZERT2HDETS, Yo/ 8% ELT 5,

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

around y axis.
BPCI‘
: r*EBH’ T fEA
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9 n?EBH®
' 61 ¥
3 n’EBH* 8 /'\
. Y ‘,’ Buckling
h ] 1 mode
4 n°EBH ]
' 102
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Solid rectangular 3 BI x
column section
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H
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(1 3] 4 RO@AFNV b EACEEESEIC, RIORT L SIC 480kN OABRERTH L &, REFTRFAESNDI/D
DTSV REERD, BHENSOEUTOFNLES, L, ®ARNV hOBRERL Fk/% 450 kN, &

ERY 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.

: ——

2 0.4
i O .0
_ e—t— ' ——
3. 045 0N i O O 480 kN

4 0.5
5 0.55

PR 9
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(14) HlZB39 2 LUT RSl Thb @S2 b D& E,

Choose the most inadequate description concerning soils among the followings.

1.

92

22 Y a—0 oA FNEARRIL, FICFREEOHBRE TITOND,
(Screw Weight Sounding test is applied in soil investigation mainly for residential houses.)

. R ARBRTIIHE D N ERE LN, SAMTAREZ BRI S Z LT TERV,

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

observed.)

. PSHRBTIE, M ea o} CREIITH AT Z L TSHERESED,

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

. MR AR MEENZ 21 A &, HEROWAMTIREHET L, MEERITEMT D,

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

COWRRMEEY, ECERHAETRAL, MR TIERAE LRV,

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

AR 5
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(15) BIORTAEMEA DAL LTELWSDIEKRD 55 iy,

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

737 FITHE R %

Lamina Parallel Laminated Compression A

N

Adhesion
= ==—— ,

1 -
| /4 T r T
T —— e
I

NN

1. %4 (Lumber)

2. OSB (Oriented Strand Board)

3. EARMERM (CLT : Cross Laminated Timber)

4. BMGFEREH (LVL : Laminated Veneer Lumber)

5. % (Glulam)

2
Answer Field




(16) LAFORIWIZEZ X,
(1) K1 ITRTIBRBESOBRRRES 2RO X, 72720, BEHE OB ABKBRISNIL 0.6F &1 5,
(2) W 1ITRTRRABERORRR SN B TRINDLE, R x &R X, 72750, HERB OFAMTRER
5L 0.6F &35,
(3) BARN FEEEARBICE O BB Y T5BEh R L, £, REMESES 2 oL Bk,
(4) M2 TN %E%ZT DHBERHEOERRBERIPICHET, 72720, HEEROMTHMEIZSE LW ET5,
(5) Sk %2R =HR Y > 7 S —Z2W)T 100 FFEE CHllAw &,

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 7.
Suppose shearing yield stress of the weld is 0.6 7. -

(3) Explain the reason of the friction surface treatment in friction-type high-strength bolted connections.
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.

p
-

Fig. 1 Fig. 2

<fi#%% (Answer) >
(1) 06F X0.7s X(2 x+ w—25)

(2)x=%( -w+23)

by
0.6Fx0.7s
(3) BEEEIC 22T _VREEE 25700, RELEFIECL, REWY, Yay bTIA b, EANERS S,
(4) HERROIOHIESHOE P EN THDZ L,

(5) Skt 5 2 S — IR & V) R R ¥ — 2RI L THEEM DR & (KT 272D Th D, AU v
MF =R UH 73—, FEBRRT L — R 12 Ekka BB H 5, (83 F)
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(1) RFETIT o122 EMIE S DUV NIAZERGHIOW TR L, b LAZENIE « BREHE T o TORWEEIE, R¥T
BUDITHD AHATE Z SOV TRIEE K, 72388, HAGEDL AT 800 FLIA, JGEDYEIE 400 FELINE T2,

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.

<fi#% (Answer) >

[ D]
CHNE CHIDMT > TELAFERBRENIH LT, ENET BRI #7, TOREZRIEL TV 50y, F2,
Z OAfifERCHE A & 2 HF MO N b EmBIHYIC S TR TE 52y, 29,
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(2] AT ORIWZE Z &, Answer the following questions.

(1) BREAEEM DOINEENEREZ 810D DH51E T b 5 RIS & SUBRHEIC OV CRIZ W 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) filFEE THO S DHHRY S IER LRGN B DA%, £ OENZIAE X,
Explain the difference between the displacement-dependent damper and the velocity-dependent damper that are adopted in the
vibration control system.

(3) il TR &2 5 2N HEIRERRE OB A S B I,
Explain the efficacy of the displacement amplification mechanism adopted in the vibration control system.

(4) BEFMEEDOWITETIL, FEBRITINZ THAEMFHT IR & 72 5 PR A 3 X,

Explain why the numerical study is important in addition to experiments in the study of building structures.
<fR%% (Answer) >

(1) THREE TS oS —NEEALE S TO D IS /3 —I2 & 2 )L F =R I HRE A
INDTEVRRLENTND Z &, EMHIETIET A Y L—F =3I ELE STV D X)L, Him
B DRI A VIZL K F 5 2 & TIREMDER SN D 2 LR 6NTND Z L,

(2) ZBAORAFIIE OBV LR &5 L =D L O = j V=2 WG 5 2 A 7, SRR A
ANE L R—=D X INCH L R—DEFGHRE L L DPE T RNFT—2RINT L4147, ThdHZEPRIbh
TWaHZ ek,

(3) ZoN—EMOEREZEIRSED Z &L ToRAF—RINGNHEEZEDDH Z LN TE D,
(4) HHM L~V OEFITETTH 5 H3F M TE DEUATITIRY 238 5 O THIRBEZMATIC L 0 B A 2 EOE O

FH T CE D L0, BOHIERIRFEEE O ST TEAEIS BT BB E L 2 D 2 L, R EPBE~HRTND
NP





