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Notices
(1) There are 11 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) In the 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.
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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 owmin) among the followings, where the negative

value indicates compressive stress and the positive value indicates tensile stress.
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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.
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The figure shows a structure subjected to concentrated loads. Choose the nearest absolute vertical reaction

force at point A among the followings.
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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.
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Consider a beam subjected to a concentrated load as shown in the figure. Choose the nearest absolute vertical
displacement at point A among the followings. The member of the beam is homogeneous and uniform, and it

has Young’s modulus £ and the moment of inertia of section 1.
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(6] —fear s Y — FOHEICET BROTED 5 HELEY 2 HOIZEN,

Concerning the physical properties of normal concrete, choose the most adequate description among the

followings.
1. =27 ) —bO¥r 7R8I 2.0X105 N'mm? TH 5,
(Young's modulus of concrete is about 2.0X 105 N/mm?2.)

2. 3y Y — bOMTIRETZEREEDR 12 Tho,

(The flexural strength of concrete is about half of its compressive strength.)
3. 37 Y — bOBIEREREIIN 1X106/,CTH D,

(The thermal expansion coefficient of concrete is about 1< 10-6/°C.)
4. zar7 V—OBEYRESERN 45 %TH D,

(The appropriate air content for concrete is about 4.5 %.)
5. 27 J— FOBEIIK 7.8 glem? TH D,

(The density of concrete is about 7.8 g/cm3.)
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(7)  BEMEOBTHECET SRR 5 bR RELR S DL,

Concerning the construction methods for building materials, choose the most inadequate description among

the followings.
1. RlL— rBREBBROLEHOE XL,
(The slate roof was replaced from the top of the roof.)
2. WL LTEAT—RT 7 A _—FIRE T,
(The cellulose fiber was sprayed as insulation material.)
3. MEBLUCHEMLIET A7 7V MZXVBIKY— hEBE L,
(The waterproof sheets were bonded by heated and melted asphalt.)
4. FANEBENLZIVED THBRICRKRER ZER L,
(The water absorption regulator was used when mortaring tiles.)
5. B#bEEDATOICEREERIDL—Y I EER L,

(A dry-curing sealant was used to fill the joints.)
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KD & 5 MRS AT b b OB R E X 5, EARH 0.6 %, BEEK b =0.05 DEEWHRITTY
HENE 5 1T 7 & &, BEHORKREMEEm)DELE LTRHIEWVDITRD S b ENdy, MEEZ X314 L
50

Consider a ground motion with acceleration response spectrum shown in the figure. When a structure with
the natural period of 0.6 s and damping ratio 4 =0.05 is vibrated by the ground motion, choose the nearest
maximum displacement response (cm) of the structure among the followings. Here, the value of circumference
ratio z 1is 3.14.
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RO X5 ELIZ00ERAEHA, B, C2E25, TWETNOEEZX 12M, M, 0.5M, &tk A, 25, 32T,
H5, KEFROBEBGEENTN To, Ta Tel$ToEE, ZNHOKRKNEHRE LTELWEDIZRD I B
s, 72770, £TORISEESENmE L, X0 EEE 35,

Consider frames A, B and C shown in the figure. The masses of the frames are 12M, M and 0.5M and the
heights are A, 2A and 34, respectively. When the natural periods of the frames for horizontal components are
expressed as 74, 75 and 7t respectively, choose the correct relationship of the natural periods among the
followings. Here, all the columns are homogeneous and uniform, and the beams are rigid.

1. Ta>Ts>Te 0.5M N
2. Te>Tu>Tc M
3. T8> Tc>Tu 3h
12M
4 2h
4. Te>Ta> T A
5. Tc>Ts>Ta A B C
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(10) —BAREkFar s ) — MM OREFECET 28RO 55, HLTELR GO LI,

Consider the designing methods of reinforced concrete members, choose the most inadequate description
among the followings.

1. SRFFORBROTHER 0.16% & LTRRET LTS,
(0.15% was used as the yield strain of the reinforcing bar.)
2. HOHTRMERELTHOFEERELS L,
(The column width was increased to increase the bending stiffness of the columns.)
3. RORFEAMTTAZ A LS R 7O AMHSHELZER LT,
(The amount of shear reinforcing bars was increased to improve the ultimate shear capacity of the
beam.)
4. HORBEAMTAZA LS50 L EiEE—FL L,
(Column and spandrel wall were integrated to improve the ultimate shear capacity of the column.)
5. SRR TEHMOBEFR S EZERTS,
(The joint lengths of the reinforcing bars were changed according to the diameter.)
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(11) —fEragEsay s ) — MO UERICET AT0R0 5 b, KbESRLOEEND,

Concerning the cracks of reinforced concrete members, choose the most adequate description among the
followings.

1. &BhrKRELTDLEar 7Y — bOOUERWRITERT 5,
(The crack width of concrete increases as the reinforcement ratio is increased.)
2. TH/BEEREL T 5 EHANOUERSFEE LT RD,
(Shear cracking is likely to occur as the thickness of load-bearing wall is increased.)
3. ZoOFSCETOUERIE U0 is) FROEHITEK TE 2,
(The main reinforcing bar at the top end of the beam can be omitted because bending cracks do not occur
at the top end of the beam.)
4. BOTRZAELAVOVERIIEN- DA LBRIED,
(Cracks at the bottom end of beams increase long term deflection.)
5. &fF=r 2 U— MM OSBRI TOUEINSEET D,

(The first crack occurs at the time of yielding of reinforcing bars in reinforced concrete member.)
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L, yBiEbVICEBET LD LD, Y I HREE ELT D,

For the column in the figure, choose the nearest buckling load 7. 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.
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(13) 4AKOBEARL bERAVEEEEAEHIC, HIORT X I 160kN OARMERTH L&, $0 2L LR
T DI LETROEEERD, LTV OFUTOFNLES, 2L, BARL FORE RV hRA%E 120

kN, ZE£%%2 15 L75, .

Consider the friction-type connection with four high-strength bolts subjected to the force of 160 kN as shown
in the figure. Choose the nearest value of the required slip coefficient of the faying surfaces to prevent the
connection from slipping among the followings. Suppose that the design tensile force of high-strength bolts is

120 kN, and the safety factor is 1.5.

=
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(14) B3, #EEE@< LT L EROBBIORT 2 KT, BRIBEROBEONELR YT, ROKTRT P, P,
Pi3zhEnt tE, EBLE, XBLEEZETNENET, B Py BOKXDEHRE LT, ELVHDEKRD
9B END,

Figures show earth pressures on a retaining wall and its movement. Broken lines indicate the locations of
the retaining walls after movement. 7, P; and P indicated by arrows in the figures represent static earth
pressure, active earth pressure and passive earth pressure, respectively. Choose the correct relationship of
these earth pressures among the followings.

1. P> P> Py
(@
2. P> P> Py 777 L7
P, B,
3. P>P>P — =
\ %
4. P,>P:>P, el ) /S
Retaining wall Retaining wall after movem
5. Bo>P>Fs

i
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(15) BUTRTAREMEIA DLFE LTELWSDIEFRD 5 B Eivdy,

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

iR ¥HEE
Parallel Laminated
Veneer

A

T e L2208

N

._K’—/ /.—.

1. &tk (Plywood)

2. B4R (LVL : Laminated Veneer Lumber)

3. OSB (Oriented Strand Board)

4. #HEp#t (Glulam)

5. HEACERM (CLT : Cross Laminated Timber)
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(16) RITRT &9 EE m=1.0x105kg, € ABMHKRE £=1.0x10"N/m @ 1 B HERBEEDIZOWT, UTORWIZ
%% %, Z2C, HEErOER 3.14 2§ 5,
(1) BEYOMBIFEALS MUIDWTHEAE L, BERANTH X,
(2) U RTHEEDD, BAIEE 200 cm/s? DRIEEN %21 58 OBRNIMEEIGE 2 RD L, [RERZ My
g LTI TOREFERTS -

S,(T)=a,-3.14/[T(1+104) ]

ZIT, T : BEMOEERAY, a(cm/s?) : MEBOBRKNGEE, h: BEEH, S (m/s) : MEEINE,
7eiZL, BEEEH h=0.056 &35,

(3) WEEHK £=0.1, BLKh=02 DHEEORAIMEESELFHAL, MQORBRL LB, BERELFREY
DOHBIEEICEZ DEBIOVWTEREE L,

For the single-degree-of-freedom structure with the mass m = 1.0x105 kg and the shear stiffness &= 1.0x107

N/m shown in the figure, answer the following questions. Here the value of circumference ratio  is taken as

3.14.

(1) Explain the meaning of “seismic response spectra” of building structures. You can use conceptual diagrams
to aid your explanation if necessary.

(2) Caleulate the maximum acceleration response of the structure shown in the figure when subjected to an
earthquake ground motion with a maximum acceleration of 200 cm/s*. Use the following equation for the
response spectrum curve:

S,(T)=a,-3.14/[T(1+104)]
where, 7'(s): natural period of the structure, a5 (cm/s?): maximum acceleration of the earthquake ground
motion, 4 darping ratio, Ss (cm/s?): acceleration response. Assume the damping ratio 4= 0.05.

(3) Calculate the maximum acceleration response for damping ratios 2=0.1 and A= 0.2. Compare these results:

with the result from question (2), and discuss the effect of the damping ratio on the seismic response of
building structures. '

m=1.0x10°kg
(f#% (Answer))

k=1.0x10" N/m

11
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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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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) KREBECTHLET HHFRBEI VT, BAFEOHEI 400 FLN, FEEOH AL 200 LA THIAE L,
Explain your desired research theme in the graduate school, within 400 Japanese characters in length, or 200 words in English.

<fi#% (Answer) >




