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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) In the 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 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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The figure shows a beam subjected to a uniformly distributed load and a concentrated load.. Choose the nearest
value for the bending moment at point A.

1. —100kNm 2. —80kNm 3. —60kNm 4. —40kNm 5. —20kNm
5 kN/m lP=30 kN
QM B
A . C D a

4m —+—2m+2m .
8m | .
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(4) ROL5HE P25 M5 ACRNT, B AB IELAHHMAL LT, &bEVSDIEKRD Y bR,
=L, EFEAN, BEEARE, EHEAOZALTS,

Consider a truss subjected to a load Pas 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. —V/2P
2. =P
P
3. —
2
4. P
5. 2P
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Consider a beam subjected to a moment 3/ as shown in the figure. Choose the nearest vertical displacement
at point A among the followings. The bending stiffness is shown in the figure.
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(6] BEIENCHET HROTED > b, HHFEL2 b LD,
Concerning the properties of building materials, choose the most inadequate description among the
followings.

1. AMOBEET—BIC, EAREIENT S LET L, Sieifuasl L THIsiE—EE s 25,
(The strength of wood decreases as the moisture content increases, and it becomes almost constant above
the fiber saturation point.)
2. ary U — FOEMIREN, KiEAY MERREVIZENEL 2D,
(The concrete with larger water-cement ratio has lower compressive strength.)
3. @7 ) — FOBEIRT T ADEELD bAE,
(The mass density of normal weight concrete is smaller than that of sheet glass.)
4. a7 V—ro7 AV EIEHOREREEHIET S,
(The alkalinity of concrete prevents steel bar from rusting.)
5. BRTO=r7 ) — FORIEGRFEIIEM ORI 36 TH D,
(The coefficient of thermal expansion of the concrete in ordinary temperature is almost three times as

large as that of steel.)
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(7) M 36 EDITHL a2 ) — FhOTEES A 6 mm Tholr, 20327 U — Skl 64 FRITELI L&D
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The neutralization depth of the fair-faced concrete of 36 years age was 6 mm. Choose the nearest value of
neutralization depth when this concrete reaches the age of 64 years.

1. 8mm
2. 12mm
3. 16 mm
4., 20mm
5. 24mm
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(8)

the bedrock Javer are 400 m/s and 2200 ke/m3. resnectivelv. Choose the nearest natural veriad (slof the surface

RBHAZ L EAEN G2 B 2 BOHAREE 2 5, REHAZO S BIHEEIT 200 m/s, HBEEIX 1500 kg/ms, JBEIX
15m ThHd, HEROSKHEEIL 400 m/s, FEEIE 2200 kg/m3 ThH 5, HEMBOEFEHG L L THRLIEVE
LT DES,

Consider two horizontally layered soils that consist of surface and bedrock layers. S-wave velocity, density and
thickness of the surface layer are 200 m/s, 1500 kg/m3, and 15 m, respectively. S-wave velocity and density of

!

i

(9)

1. 028
2. 03s
3. 04s
4. 0b5s
5. 06s
fRER
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MOXDBFELIEV b5 EHA, B, C2ERL, ThENOERIT6M 3M, M, & h 2h 32 TH
5, KEFROBEGEGRLENEN To, Tp Tok 32L&, ZROORPMERE LTELWHDIRRD S HE
b, 727EL, ETORTFESHEE L, 30 3RS T 5,

Consider frames A, B and C shown in the figure. The masses of the frames are 64, 347/and M, and the heights
are 4, 2hand 34, respectively. When the natural periods of the frames for horizontal components are expressed
as T4, Tz and Tg 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. Tu>Ts> T M
2. Te> Tu=1T¢ M
|
3. Te> Te> Ty . [ 3h
R 2h
4. Te>T> Ta no | l
v J, 1 Al M 4
5. To> To= Ty A B c
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(10]) —M97zgk =7 Y — MM OSIHIETHRED D b, JBHFELR S DI END,

Consider the reinforcing bar of reinforced concrete members, choose the most inadequate description among

the followings.

1.

BBREXAF ELSERIT/N S WIES, DUBINRAE & RIRCEHAPE C 25803 5.
(In case of the tensile reinforcing bar ratio is quite small, the cracking of the concrete and yielding of the
reinforcing bar may occur at the same time.)

. ERREIVNEVE PSRBT,

(The smaller the diameter of the reinforcing bar, the more likely it is that bond splitting failure will
occur.) :

. BRI R AR E RERE SR,

(Compression reinforcing bar has no significant effect on flexural ultimate strength.)
BIBEEMHII_ERIZEBLTHRV,

(Tensile reinforcement may be placed in two layers.)

. ERERRIC R & R B T 5,

(Main reinforcing bars and transverse reinforcing bars should be bound.)

RREAR
Answer Field .

(11]) —fE97egkiFa 2 ) — MEFRNCET 55080 5 B, BRLEHR DO LN,

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

. BEOEXZEAMMAICIEE A SRR LR,

(The thickness of the wall has little effect on the shear capacity.)

. B EBEOTAMTAEZEET DHE, HIEIEE LR,

(When calculating the shear capacity of a wall with columns, the columns are not considered.)

. BEREOHSEEIFIS AL LTHRD 2 LR TERL,

(Walls with openings cannot be treated as bearing walls without exception.)

. WABELISDRELREERM & LTRETDZ L85 5,

(Some walls other than bearing walls may be calculated as structural members.)
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L, yEiEbVICERT A bD L5, YU/ RkE EET5,

For the column in the figure, ¢hoose the nearest buckling load Perof 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.

CEBH ﬂ For

4817 ;
n’EBH’ ;
2417 1
. ~*EBH® ;
' 1217 /

2 3 2L l/ \
Lo EBzH { Buckling
6L :
n*EBH’
L2

|
Solid rectangular 2 BI IEI_vx
column section
+—t
H
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(13) 4 KOBAFN MRV EEESIIC, BITRT L 12 360kN ONMMERT B L&, T XY 24 LIERN
DI SEF T R VEEE KD, BLIEWHDELUTOHNLIE, 7-77 L, BRI ORI FRA1E 450

kN, ££2% 15 LT 5,

.Consider the friction-type connection with four high-strength bolts subjected to the force of 360 kN as shown
in the figure. Choose the nearest value of the required slip coefficient of the faying surfaces to prevent the

< — = IR K il - - [V R, DUNLISO I, PR SRS o S RSV B R WSt
er=——p

S

1 0.3 ‘ —

. 0. 360 kN 360 kN
2. 0.35

O 0

3 0.4 1

: : 360 kN © 360 kN
4. 0.45
5 0.5

R
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(14) HBROWBRIGIZEET DL T ORI TR b REEIR b DZ RS,
Choose the most inadequate description concerning soil liquefaction among the followings.

1. HERAGIEHE T AROLOS R R CRAE L0,
(Liquefaction is prone to be occurred in soils with shallow groundwater.)
2. BYORRE T, WIRMEUADFRRTHRET D,
(Differential settlement of buildings can also occur due to causes other than liquefaction.)
3. WREARAT AL, BHFROKELERT S,
(Pore water pressure among soil particles is increased during liquefaction.)
4. R EICERG A T HAR TRAT 2,
(Liquefaction is mainly occurred in soft crays.)
5. WRIEARRAT D L, HUEOW AMREIEILR 5,

(Shear modulus of soils is decreased during liquefaction.)

fRERR
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(15) HiZBRO—82RLZbDTHD, ¥ ADLARTE LTELWSDITRD 5 b END,

Tl g Eaprncs sl iwiimasnnscd oL nasf U 20 Alr 3 ansirek wirrvhes 0a dhoaw e=ea camambnow 8 averwadtha follorvinan.

1. /MNER (roof post)

2. EHitk (sheathing roof board)

3. A (rafter)

4. 2 (purlin)

5. K (ridge beam)

st
Answer Field

10



(16) ZEmke, AEL Nm), BEEZcN-sm) (7L, ¢>0) b0 1 BAMEREFNEE X3, Bk
LCHDHEN - EELXS 2 THREES S8, Bl QBT 2EA0EME x()m)ET5, Znkx, UTD
VICE 2 &,

(1) BHREN L IZEDL 5 2EE, BHEHRES L OBWEZHEIC L BT, JlT L,

(2) HRiEEHOESOESFERL R, 2B, TAOEE d/ di=%, EEL I x/d* =5% &35,

(3) HIHAZNL X(0) = d,, WIETEE 2(0) = v, = 0 2 5.2 7= L X DEAOEMOBEF R EIRE L, 7085, REhiTrem,
IRy A |

@) 7 (2) OEBFEXO BT, x(t) =" {A cos(\1- K2 a,t) + Bsin(v1-h* a)ot)}_ LREND, BB,
wy=kim, 2ho,=cim (7L, h<l) Thb, YEIETd,, NPHEEY, L LEE, d,, v, o,
BEChZ2HACTERAE BERD L,

Consider a damped single-freedom-of-system with the mass m (kg), stiffness 4 (N/m) and damping coefficient
¢ (N-s/m) (where ¢>0). Damped free vibration is generated by providing initial displacement and velocity
to the mass. Here, the displacement of the mass at time 7 (s) is expressed as x(f) (m). Answer the following
questions.

(1) Explain what is “free vibration” by clarifying the difference from “forced vibration”.

(2) Show the equation of the motion for the mass during the free vibration. Here, the velocity and acceleration

of the mass can be expressed asdx/dr =% and d°x/dt* =i, respectively.

(3) Draw the diagram for the displacement of the mass when the given initial displacement and velocity are
x(0)=d, and x(0)=v, =0, respectively. Here, horizontal and vertical axes are time and displacement,
respectively.

(4) The general solution of the equation of the question (2) can be expressed as
x(f) = e {A cos(ﬁ a,t)+ Bsiﬁ(m a)ot)} .Here, @, =k/m and 2hw,=c/m (where h<1).
When the given initial displacement and velocity of the mass are d, and v,, respectively, express the

constant coefficients A and Bin terms of d;, v,, @, and 4.

(R (Answer))
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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) KRETIT > EEH D 5 EEERFHI OV TR L, b UEEME - BEFETo TVORVEAE, K¥FT
B D MATE Z LIz oV TRt &, (AAFEDSS 800 FLIA, HEEDES 400 FELA)
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. (within 800 Japanese characters in length, or 400 words in English)
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