20264F4HANFE/2025410HANE (EHZELE)
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K1 FF) (FREH)

Part 1 (Mathematics)

[1] AR5\ BE 9 % JRARERY 2R PR 2 iR 9~ D R TH %

M2=utBL, L=22=2-2=2_y

dx x

y=ux £V, —=—x+u DT,
du
ax+u=2—u
du
xaz2—2u
1 du 2
1—u£z}
Ml ZxCrEsr LT

1 2
fl_uduzf;dx(:)—logll—ul = 2log|x|+ C

< log |1 —%| = —log|x*| + C & log|1 —%| + log|x?| = C

@log|x2(1—%)|=6’=>x2—xy=ec

eC =ALEEHZ D Lx? —xy=A72DT, —KREIT
A

y=x=-7

) AUHREX ¥y —y —6y =0 O—fkfflL, FrEFRRk2 -k-6=0X7Y
k-3)k+2)=0k=3,-2

72DT, —fRfRITy = Ced¥ + Cre™F L7 D, WRICKIRE vy = axe3* L

B &, vy =ae3 + 3axe’*, y" = 3ae3* + 3ae3* + 9axe3* 72D T, HHXIZ

RALT

6ae3* + 9axe3* — (ae3* + 3axe3¥) — 6axe3* = 3%
S5ae3* = e3*
1

a=§

L7223 o T —f%fEIX

1
y =Ce3* + Ce ™ + gxe3x



[2]

(D) ERITH DN EHRH~DT20

1 0 2
4 —6
-3 5 -3

MIEARENZ RS 2 FAER e PR 2 fEsE T 2 TH 5 .

W, AP EGFRT 5.

=(18+0+40)— (36+0+25)=-3#0

Lo TEAITH L. WA, & H LKBICED

1
4
-3

J o T ??5']14_1—[ 1

(2) xtAfbPTRED

ADEA HREAUT

X o CHEHAMEIT

0 2
-6 5
5 -3

7/3

2/3

10 0] [1 0 2|1 00
0 1 o[-0 -6 =3|-4 1 0
oo 1l lo 5 313 01
10 2 1 0 0
0 1 1/2|2/3 -1/6 o]
o 0 1/21-1/3 5/6 1
1 0 0] 7/3 -10/3 —4
0 1 of 1 -1 —4
o o 1l-2/3 5/3 2
~10

~10/3
S
5/3

—12
—3 —3

EPASDHIZOE, FREEEAENT ML ERDD.
5-1 -1 -2
0 2-2 0 [=-A-1DA-2)*=0
6 -2 -2-2

A=1,2 (2QILESM).

4 -1 X 1
A=1D L %k, [0 1 y|=0. ZhxEf< EEAEXZ byl =10
6 -2 z 2
3 -1
A=2@k%,k 0 yl=0
6 —2
UTH EMTHIRVT N BRI L3x —y—22=0 W HIXRTHD. st EED
G R
X 1 2 17 [2
H:S 1l+tlo|&720, 220DEAY b1 0]%?%%%@%5.
z 1 3 11 L3




L7eB o T3ODEAFRT MR, [THIAITXAEFHETH 5.
1 1 2
0 1 olk%miﬁﬁﬂ
2 1 3

INH3O0DEAERT R, EHETA] P =

-3 1 2
P-lz[o 1 o]%ﬁﬁv%ﬂﬁﬂt%ﬁbk,

2 -1 -1
10 0

AEITYID=P 1AP=D=|0 2 ol £7%.
0 0 2




K2 (BBELY 1) (EH)

B 1SR d 7 — A v HGEOHM BC RICSFARHE w ME L T 5, 3 ToOEM ol
R ET e T2, 72, TN ABXUD TOXHKII % ZNZ N Hay Vas Ma 3 X U Hp,
Vo. Mpe$ %, 1) ~6) DRVIZEZRI N,

A rigid frame structure is subjected to a uniformly distributed load of w on the member BC as shown

in Fig. 1. Assuming that all members have the bending stiffness of £/, and denoting the reaction forces
at supports A and D as Ha. Va. Ma and Hp. Vbp. Mb, respectively, answer the questions 1) — 6).

By vvvvvvvvveyC©

—»

A
hd

B 1 EpMmEzZZT 57— X ik
Fig. 1 Rigid frame structure subjected to uniformly distributed load

1) Hy=X. Ma=Y &35, E Hp, Mpk X, YZRHWTRLEI W, £, Vas 2wk
FWTERL LI,
When Ha = X and M = Y, show Hp and Mp by using X and Y. Besides, show V' and V'p by using

w.

F1D2 D H R E Y
K¥: Hy+Hp,=0 = Hp=-H,=-X

SE: —V,-Vp+wl=0 BIVEENHLY = v,=v,=2

2
E—AVE (AKEbY): —MA—MD—WJ+%<=O = Mp=-My=-Y

2) &t AB., BC. CD OHIFE—X v &2, ZNEI Mi(x). M(x). My(x)& LT, Mi(x).
Myx). Mix)% X, Yo wZHW TR LRI W, ok, ZEM o AR x 1ZXICRT L 91
ML L CERT 5,

Denoting the bending moment of members AB, BC and CD as M|(x), M»(x) and M3(x), respectively,



show M(x), M>(x) and M3(x) by using X, Y and w. Note that the coordinate (x) of each member is
defined as shown in Fig. 1

Ml(X):_MA_HAx:_Y—Xx

w wl w o,
My(x) = — HAl+VAx—Ex =-Y— Xl+7x—ix

M3(x) =—Mp—Hpx =Y + Xx

* e — 2 v M, xBcy L CRBEEIRI Y #1IEE LTW 385, BSOS
BHLTONE, KEHEDY T EbiRw,

3) T AVEBEICEILNEZ VT AIANLT—U & Mi(x)s Ma(x)s Max)ZHWTELARX
W,
Show the strain energy (U) of the rigid frame structure by using M,(x), M>(x) and M3(x).

= 5E] U Ml(x)zdx+fMz(x)zdx+fM3(x)2dx]

4) WAT 4 VT OF2FEHICOWT 50 FRETHHL RS v,
Explain the Castigliano's second theorem with about 50 words.

NNBERT BEVMOVT AL AT —%, B 25 NICBET 3 RMD 2% DN DIERR
OHNF DIERTT R DAL Z RS

5) 3) TRKOAEVFTHAZIANLF—%H LI, ARATAVT 7 OF2EHEZH T, X, Y%
KT,
Based on the strain energy obtained in 3), calculate X and Y by using the Castigliano's second

theorem.

XA TOKFEEN San FEREM O ZEERD 72D, San=0. O=0THBZ L rb,
HATAVT 7O 2EHEZEAL T,

2

U ) , wl wl 2
X EJfaw+Xxmx+L<w+x1—7?x+3w>dx+f0%+XxM4
1 5 wi?
=7 2Y+—lX—E =0
B_U i-J-I(Y+Xx)dx+fl(Y+Xl—ﬂx+ﬂx2)dx+fl(Y+Xx)dx]
ay EI|J, 0 2 2 0
1 wi?
:ﬁ 3Y+2lX—E =0
EXX&XY
_ =
12 36



BEXDY,

wl wl wi?
Hi=3 ~ Va=35 -~ Ma=-73¢
wl wl wi?

6)7 —AVIEEOMITE— AV FHE L TUdEY R D DEX 2 (@)~(e)D HLEDR I\,
Tz, 2 OMBZHRICHMAL LT v, 2k, M2 BHiFE-X Y OB ZRL T
BY, FMOGERMANICE—A Y P ERLTWD,

Choose the most appropriate bending moment distribution of the rigid frame structure from (a) — (e)
in Fig. 2, with the reason. Note that the bending moment distributions are roughly shown in Fig. 2

in tension side of members.

B C B C B c
A D L ] a D| | A D
(a) (b) (c)
B C
B C
A D L 1A D|_|
(d) (e)
X2 fhge—x> bt
Fig. 2 Bending moment distribution
E&E: (a)
HE: BCIBOTRENHHEDLD, BYRAIHL 25, iz, Hix B, CiZMlFE<

HY, HiHE— AV FMIEALTCwARWED, fil B, C TOE— X Vv MiEKT
%, ¥t AB. CD ic B CTIEPBICHEIREATST. XHA. D TCOE—AV MR
HBOKERAIC X VERICET B 2ich3720IC, (R dDEYLREIRE
3,



_wi @ @ wi?
18 /_E
4 —) |-

swi?
72

w_lz A wl?

36 36
ME]



KM3  (HEI2) (FREH)

L. ISR S 287 — A v iEo 1 HICTNIREIIN) Focos or (ol 3 MHREIEL, ¢ 12HRE4])
PERL T2, 1 EHOHERZ mi, WEREZ o WIME (FREK) 20 e L. 2/HH
DENENE M o0 o b T DL E UATORMWICEZ R I\,

A 2-story rigid frame structure is subjected to harmonic excitation loading of Fi cos w? (w: circular
frequency and #: time) as shown in Fig. 1. Assuming that the mass, damping coefficient and stiffness

of the 1Ist floor and the 2nd floor are m, ci1, k1 and ma, ¢, k2, respectively, answer the following

questions.
m, X3
e
k,

m X1
Fycos ot —>» _ e

e ‘

k, —

1 287 — X vk
Fig. 1 2-story rigid frame structure

1) cokdEo 1 JEH, 2@HICERT 28N, HEN. 5T 2 IR RS & R
%ccfiéo /Cﬁ:\‘ I/fi é’ l/\o
Show the inertia, damping and restoring forces of the 1st and 2nd floors by using symbols and

the coordinates as shown in Fig. 1.

=REVa] W #Hth
B1E —mq X, —C1X1 — €2 (X1 — X3) —k1x1 — ka(x1 — x3)
B2 —Mmy X, —C2(X2 — Xq) —ky(x2 — x1)

2) X7 VvR=LOFBICOWTHEICHAT 2 & & bic, ZoEoEd RS2 R &
Iy,

Give explanation of d'Alembert's principle briefly and show the equation of motion of the

structure.

[#5 v =1 oJFHE])
MEOBHEIENTIROVES L LT, UMEDEFHREZ oo W AVIEICRE I3

Ze&,



CE 7 EK]
m15€1 + (Cl + Cz)xl - szz + (kl + kz)xl + k2x2 = Focoswt

mz.i'z — szl + szz — kle + kzXz =0

3) FEIE H RIRERE 2 RE L 72D 2 | 7 — A V&0 EH) 72 (1) Ttk hn
% L& EEMERENT 21T BEIREE. BAEIREE— F 2Rk, EEIREE— F 2 MR
L7z,

Assuming that equations of motion of an undamped 2-story rigid frame structure is given by Eq.

(1), perform an eigenvalue analysis, and calculate natural frequencies and vibration modes. Besides,
show diagrams of the vibration modes.

07[*: 5k —2k][X 0
[rg m] [x;] * [—Zk 2k ] [xl] - [o] (1)
FRURBIZR x, = X coswt, X, = X,c0swt %EEFT BT, R (1) i,
5k — mw? —2k [x1] _ [O]
-2k 2k — mw?] X2 0

LEERIONZDT, RVEREBE D OO,
5k — mw? —2k ] —0

det
—2k 2k — mw?

THEBERDDZZ LD,
(5k — mw?)(2k — mw?) —4k* =0
7Y, Thbd
m?w* — 7Tmkw? + 6k* =0
3, ThZEeoll2WTHEL L,
,  7mk +V49m2k? —24m?k? 715
2

w =
2m?

k k
w= |—, x/Ef—
m m

k
m

w1=\/% (1)2:24'5 %

2.0
DL E —

k
<5k —m—) x1—2kx, =0

m

1.0

4-x1—2x2 —0 X1
X
“2=2.0
X1

7




;DL X -0.5

X
<5k—mx6—>x1—2kx2=0 t
m
—x1—2x2 =0 1.0
X1
X
Z=_05
X1

0

. ARHRENSL ) Fy cos wt (olIFIIREIEL, ¢ 1ZREZ) 2% 5 1 B HERERE) R OIGEZ
fix ix, —kicsX (2) DX SickRIND, kIZRDOHIE. aldfIicntd 2 267D A7
MaRd, 7o MITIRBZ LRI D &M & FHIZR (0=0 D) DHZRTHIIG
B TH Y AHPHREI R 0% 2 & € 2R OBISERTR M L AR 2 D X 5
IRIND, b, KHD 0.01~1.0 DEEIL R DOBEER ZRT,

S FHRBIEL 023 % O G FIHRE w0 & —8F % LR 2L, iHAar 2 &7
LD ICHNSEGRMPERT S, cozticonT, RIERT 2 EEN. B
Ji1. B, 1000 BV oBlE» HEH L 7 X W,

The vibration displacement response x of a 1DOF damped oscillator subjected to harmonic
excitation loading of Fy cos @t (@: circular frequency and #: time) is generally expressed by Eq. (2)
where £ is the stiffness and « is the phase angle of the displacement to the load. M is the dynamic
magnification factor, which is the ratio of the maximum displacement amplitude to the static
displacement (when @ = 0). Fig. 2 shows changes of M and « against the frequency ratio (@/ ).
Note that values of 0.01 — 1.0 in Fig. 2 are the damping ratio.

Resonance occurs when o coincides with the natural frequency of the system ax, and  becomes
n/2 and M increases. Give explanation about this phenomenon based on the force balance among
the inertia, damping, restoring and external force acting on the system.

x=%Mcos(wt—a) (2)

3y
2
0 ey
0 1 2 3
@l ay
(a) BHICEREE (b)fzAH A
(a) Dynamic magnification factor (b) Phase angle

2 FMIRENN I 22T 5 1 B HERDR OIGE

Fig. 2 Vibration response of 1DOF oscillator by hormonic excitation loading



Gz=2tl)|

NI DIREIE 0S¥ r 2 DR ZICKE L B icoNT, B OMEAHSENIRD, iR
WEBICBWTlEn2 L5, THIZFIMIREEIC BT, HEOMHEIIEM LY dr2 T
ATHBEZ Lo, BEICHHILZBEARIN IO LT TNE L s, Thb
b, HRREBICBWTL, REBOBEITENNIBRDIMENIER T 5L Lhb0,
RENCEVSBRAK L 2 d, Tz, RERBIIEEDREICRIAIT 22 L2, MEEED
NIV ERIRFCTCOBINICEBTENLKREL & 5,

LTz édBdBRbnTnwsZ e

- N L BEADMNARDB R T T, NABRWRAZITHBHEIT &

- BEEBDOKNBZBES DO KN D120, WREEEI/NE VI EHIRE CORMIGE
BKRKELS



KR4 OKI1) R

1.
(1)

_ 1 » L, 9
b, ‘5{‘}5 R +4g_hJ (272U, EHEBREASEIIC R SR TS 2 8)

(2) =X —HEkZ AE L5,

AE = (hz _h1)3

(7720, BHESEAEYICRERSATHD Z L)
4hh,

2.
(1) h(ZFEFRKZR) < h (RFIKHE

(2)

hOFPH | 0< <hy< <h.<

5+ A 0 iE iE 1E
Rk A = = 0 iE
dh/dx 1= 0 A —oo|+00 1E
3

z FAOFET « 2 =7 2O FEREXIUTERENS.

Dw ow ow ow ow 1 op ow O'w O’w

— =t U—FV—tw—-= V| S+t —5 |-

Dt ot ox oy 0z p 0z ox- oy oz

22T, u, v, wiEERENKFEx, BATE y, $hE z HOE, 1IRERE, PIXES, p
TR, v ITERMERE, g ITEDIEE TH 5.

BAKEKIZIBWNT, SHEVHE w DIEF TN S WGRICB W TUIME L EHTE 5 2 &0

2 2 2
2 2"+‘Z L 2 W 0L AB. En, w AR S RIS B £ BB = &
X y z

75%\\%5:&73)5%":0&@5. Pkxy, Z—png LAY, AU EILE LTS

zZ

REDFFKEDM L F— &7 5.



KRS OKI2) fREH

1

(1) v=+2g(h+L), O =d72m/2g(h+L)

2) T ThOXHETOREAEZEHL, TREZRT.

3. WG D D ERUHEA~EITT 2 &, KIEOWD > THEME T L, ENELS 5.
ZOLEWDTFARTFIERGFEEND 20, WEmARETEM L, FITE O 2
W72 FERRIEIC BT 5. WEITAKIEIRTE LRE <25 b 00, BRANNKD LHHEIZES.
W LT 7 v — FRITE 2%, HE=0.10m, JAH=20s.



BeR (METHF1)  (FREH)
[1] FRLOBMICE 2 L,
Answer the following questions.

(1) EBtE, Z@HE, fikEEOENZEROLMORERMZ W TR L, £72, Zhb
D EEDR/NERICHONT HIR I,

B
ik
£
EWLE K
A8l EABY

L N0A

(2) ENIZB T2 Lo AMEEREZ — 2%, TN ZhORBFIEIZ OV THRE X,
=i, —mE AN, —EERER R &

() REAEORIITIER, EFRROBDOLHINMKO DR L, TALNNED KD Il
FETRAET D ER AR X
ERLROW Y - JBULERE, BAS, RiCE, SIS/ L, HiBESCRE B 25 FE i L 7o iR
MR DR - JENZH, REt, BRI 7R & OB E DD — R 7Ry HiE

4) BRAEKABENZ OV TR L,
i 2k A Bl & i D & XIS, BRI L > TARIIG N 022y, bhiF2RiEE
N A RFUREEICET HKOWEREZE T, ZORREBZDLERA Y T, SA B TR0%
15,

. ; Ap =240 kKN/m’
Tt T Jg (BFnBAATE B &y =16 KN/m?3, BRI e0=1.60) =7
NhbH, ZOMBED LI EREED SRR St 2 & T, W Sand Vst = 20 kN/m’ 5m
BRSNS Ap =240 KN/mM2 N L, kG 2385 (5 &
nNi=Ga, UToEMicEzx L, 2720, MtEolt®E

- 3
Gs=2.8, FERHEH C=0.495, WM C~0.005, [EHE(R ik Clay Ta T KNIy
J57) pe= 160 KN/m2 &%, £7=, BE/MEE g=10m/s> & T l
L, MBI L CROKAIE & B L TR, ]
» San

10g102=0.30 1 0, 10g103=0.477 1 , 10g105=0.6990

(1) #LBoOWHEIFRIE 2 RD 7 0,
IR L 0 = [STTsat _ 28410716 ==2

rsat—tw _ 16—10

(2) EEIZ L DR HE ORIBIE D2 L Z2 KD 72 S,
WIHEAA 20677 p0 = (20-10)*5+(16-10)*5 = 80 kPa
R 1% DA NI T p=240+80 =320 kPa

Point: EFERIGTIZERE L, PO 06 EEERNIC £ TIIAEIEE, RIS 25 g
BOANIGT) E TIEMfEEE WV TEHA,

Ae = Ael + de2 = —Cs * (log160 — log80) — Cc * (log320 — log160)
~.0.005 * log~22 — 0.495 * log 222
80 160
=-10g2*(0.005+0.495)
=-0.3010*0.5=-0.1505

Q) M LEOREMIL T REEZ KDL S,
q_ 4e de H_0.1505

S H = H=0.502 m
1+e0 1+e0 1+2




BTR GETRE2)  (AREHD)

[1] LFOEA 2T L, MBS U T - BHXE2FHLTH Lu,

Explain the following terms. You can use illustrations and/or equations if necessary.
(1) Sisct

Sensitivity ratio

FEEL AT O — bR R B A HE LR O —BEMT TR E TR > TR TH Y, ZOMEAKRE VI EHEEL

XS THEE T LTV, RIEOETIE 24 RETH L0, 48 2 OHUBKI L, 8~16725i#

Pk L, 16 227 Ay 7 L—EMES,

(2) TEKRNLTEAGER

KEAZE 7 — B> T2 FKkZ LNk L, &A% E (permeability coefficient) % 3R %
Filbie BARARED LB R & VDR 2 X IS T 5

RIGKD X 5 e iz ikdt Lz, Hilig ) 5k}

& BRI L CIEBTRHER R 21T~ 72 & = 5, shopie_|

7] c’'=4 kKN/m?, HAWHEHLA ¢=37 Tho .
To T RNLES K OO BRI AT R d o
Lanbod L, MR ORI - #if & b —

CHETHD L RET D, KOHBMHFMERT 7 St || |

%= 10 KN/m?, sin37° = 0.6, EHHLEEL g = i Im

10m/s? & VTR,

(1) R TITHAIFRERIRS 2RO L, £, TOWSOLAHEZIRRL,
Determine the maximum depth that can be excavated without using sheet piles. Also, state what this
depth is called.

— XA [RAEHNE S H . B HEOENEa i/ b8
7272, T2 TIEBIEREIZZBRB LW D, FEHENE o & 725008, BRIEHIES &
5,

S - _ l-sing’ _ 1-06 _1
T L EAREKA = Trame” 1r0e " 3
o, =K,*0'y—2c KA%*8*2—2*4*%=2*Z—4=0

H=2m
Kz 2m

() RIUAER S 2 E@ T, =@ +E, B XLOFKEDHGMZHT, £ OFE, #3Kim, SLHUKH,
KR T oD SIS D48 E S OME A IR X,
Draw the distributions of active earth pressure, passive earth pressure, and hydrostatic pressure acting on
the sheet pile. Indicate the values of each pressure at the ground surface, the bottom of the shaft, and the
tip of the sheet pile in the diagram.

\ o __1-sing’ _ 1-0.6 _
T TIERHKA = 1+sing’ ~ 1406

= o __ 1+sing’ 1406 _
Z LI HKp = 00 - 1100 _

F#LE o4,=K,*0'y — 2c KAZ%*8*Z—2*4*%=2*Z—4
ZBTE o,=K,x0'y+2c/K,=4%8xz+2%4%2=322+16
7J‘<E’YW*Z

P

KA E (E@ELTE) HFm o4 = —4 kPa
Ftism (E@LE) KR T o4 = 14 kPa
KARAHE ($KE) HEH o, = 0kPa
Kiism (FKE) R T 0, = 90 kPa

RARATE (ZE L) HKE o, = 16 kPa



KRR (ZBLE) R 0, = 48 kPa
FAHE (FOKE) HEE o, = 0 kPa
RAwiE EKE) R F o, = 10 kPa

PR 1 2 AT & AT O FFOKE SR 25l % TR L2355 A,

0 kPa =0 kPa
T
2m
J,=0 kPa L o', =8*8=64 kPa
9m
0, =4%8*0+2*4*2=16 kPa
0,=0 kPa y o=Y4*8%8-2%2=12 kPa
_1/¥ogxQ y%n—
c=1¥10kPa  o,=4*8*1+2*4*2=48 kPa o:=Y/aF 982 2=14 kPa 6.=9*10=90 kPa
IKIE 4 mai A Eff 1 KIE
SRS 2« RACE T & R OFFKIE DA % R OR L7284,
0kPa o.=0 kPa
T
2m
o'.=0 kPa T 0',=8*8=64 kPa
9m
0, =4*8%0+2*%4*2=16 kPa
\/ 2, =/4%8*%8.0%0=12 kPa 0,=8%]10=80 kPa
1/.%
. =Y4*9%8.2%2=14 kPa _—,
_A*Q* | 40% %)=,
o, =4*8*1+2*%4*2=48 kPa \ 0.-0*10-10-80 kPa
ZAht F@+E IKIE

(3) Ffy -, =W1IE, BILOFHKECLDENBLOCEOIERAMEZRD KL,
Determine the resultant forces due to active earth pressure, passive earth pressure, and hydrostatic
pressure, as well as their points of application.

PR 1 o KA T & AT O FFKEAG 2 5l % TR LTIZ5 A,

o,=0 kPa
i
2m
l
9m
PA=14*712 7m 405 kN/m|
=49 kKN/m —-
kP 16 kPa 3m
. ‘ﬁ P=(16-481/2 73m
m $l =32 kKN/mg, —— —
=1#*10 kPa f 48 kPa 14 kPa 90 kPa
m
K SN2m i) B/ IKE

PR 2« A I L AiTE O FFKIE 0 2 OFE T TR L2 S8,

7k}£@ﬁz)5ﬁ{\j% . 80*1*%+80*§*(1+§) _ 40+1173.3

(80+1+80+8/2) 400 =3.03m




0 kPa 6.=0 kPa

7
2m
o' =0 kPa l
9m
PA=14%72  7m 400 kN/m
=49 kN/m
7/ l6kPa
P,=(16+48)*1/2 < / 73m
=32 kN/ 1
m‘(ﬁs KPa T3 kba
S2m - EffIE KIE

@) PEDAMCEESE, RBIIERT KL RONT o ZZOWTEHBAE L, £72, AT AR
TRTRWGEDOX R E 2 ST THbE &L,
Based on the lateral earth pressure distribution, discuss the horizontal balance of forces acting on the
sheet pile. If balance cannot be maintained, describe two possible countermeasures.

SRS A 49+405=454 kKN/m

FAHAAEAR : 5+32 =37 kN/m

BIE<EmEO7=8, KFEFRTIENT o AHBME- TR,

W ORANEZRELS LTZBHEZINESE 5, O FAMZIK T S8, #HKEZED
@F Ay RERET D,



KR8 (LAFHEZ)

Part 8 (Infrastructure planning)

LR 3D 4T AHMZH L. Answer all the questions from 1 to 3.

L UTORITRT LD 72, ZEX LY TRIHASND SHMOT—IBD5. Y 2 X TH
s Lz E, meoRiErsk CMURLITS 2 fLET) 2RO L.
Given the data shown in the table, find the linear regression equation of Y explained by X. Then,

calculate the coefficient of determination of the regression equation (to the second decimal place).

X 2 0 2 4 6
Y 0 1 5 3 6

XDOIE)=2, YOYH)=3, XOH5#H=8, YDOm#=52, HH5H=64
hﬁtY:a+bx
AR X O HBCER L7 fE.
bl ,a@1kX@$@kY@$ﬁ%ﬁﬂbfﬁ%7
RERE = GEOHOFS) /(X OoHxY O4y#) .
X oT, Y=0.8X+1.4, REFHRE=0098
[ElR S D UMTIREREL D 7 DA IEE DA I1L50% D158, Moy mix7 L.

2. LFOMHGEICONWT, AT THlE K. Explain the following words.

(1) 54751 Point Queue

NIV F Y ZIZEREND BT OB 2 R S 2 HE L T, (REMIZT X TOHREH

AR MRy ZHRIZEFLTHEEL TS EZXHLITHIOZ L, HEATTH
(Vertical Queue) & HIFIND,

(2) fufnsgi@iii®% Saturation Flow Rate

R ZERPRAFIZIBN T, ?&L%?ﬁ#"\ ICAFET DREET, (B HBUR Z & £ 72X HMAINIC
BN AR S 72 0 IE IR EZ BB L 2 2R KOEFERE T, [H/ A% H‘IE%EF'EG]EU\“)
B CcERIND,

3. UUTOMWZZE X K. Answer the following question.



RIBEE K EAZ@E QO OMICHK O X mﬁ?
I IRBMRRE STV D ARl T HER o B8
HEMAERKIC, 302 1 BOMRECHEms 2400
—RRIZEATL T D, Z OEK CTHRT 7:00
ARSI L=, HENELIC

PAZE L CRRIBIATERR STz, & OH /Al 0 120 Kfvehim
8:00 [T HHABLBELNE T LTz b, BEliHI D

SEEE DINAR B 25 % U, BB AN S T, 2 OBEIFI DMRTE S iz kg
A& ZOROITHIRREBOFHIE A SO OFRREZ KD L,

There is a 1-lane motorway that has a relationship of traffic density and traffic flow as shown in

the right figure, and vehicles run every 3 [sec]. An accident occurred on this motorway at 7:00am
and a queue was formed due to complete lane closure. The treatment was finished at 8:00am, then
vehicles started to move and the queue was finally resolved. Obtain the time when the queue was
resolved and the distance of the queue tail from the accident location at that time.

AT % BHHIT 3 I 1 B2 T2 = 1200[veh/h]

B & 0 FEORE AL OB ORI XA A &R [veh/hj
B % Sk DEH X T

2400

0— 1200 —12[km/h] 1200 |
120—20 m/

20 40 120  K[veh/km]

SHHALER DR CEE D ORI XS B &
I C Sy DE & T,

0-2400 e
120—40 m/
HELEE T O ¢ BRI R SN &5 &, ROKXNEL D Lo

—12x(1+t)=-30xt 1hr thr

'
—
5]
"
o8]
>
[

= % [hr] = 40[min]

U723 T, EIEDHEET DA 8:40, Z D & X EERBIRE O E T
—12x (14 t) = —20[km]

L7223 T, FHEGSAEMS 5 OREET 20[km] & 72 5,



K9 (LAFHEZE)

Part 9 (Infrastructure planning)

LR 2 B4 TAHM#Z+H L. Answer all the questions from 1 to 2.

1. LT OHFEIZOWT, AT Tt K. Explain the following words.

(M

@

3

(1) %

PN ATFHA Stated Preference Survey

T — NREIZ K o T, AR AR D N & O SHNE A TENE 7] 2 =%
D FiE M TREI S TORWEL - *j“—EX@fﬂﬁﬂ_é‘Mﬂﬁ IHbHWbNS. BiK

HICIE, SCHAERBR A EEAICER 2 MEAERHETE (CVM)) I8 L ONEIUR & #i3L

DFEMETER LBHOMEEZEZ T2 & T OBIFERZ o+ 2 NRPURFER (22
aA o)) BdD.

HATEE  Pre-disaster Recovery Planning
5 Hﬁfﬁ%‘ﬁiﬁ‘é AN, HEOGHOFIEZH O COaHH LT 2 &, Bl TR
7B A ATREIC L, KV e TRkt rlRe R di i o i % B9,

BA#FIZEDiEIL  Land Value Capture
EBTIBRFEIZ L o THE U7l E5H-70 E ORFRIRIZE 2 . ALOFIGRITEITTT D0
B A7 TEEEMO—EEIL, ERY—E2D ﬁi_ﬁbﬁéo

LR ORFWIZZE 2 L. Answer the following questions.

TETHICBIT D 4 BEHEHELE T 7T 4 BT 4 - XR—=Z R - E7 /L (ABM)D&E
WZOWT, HHHIROFAZERE ([MAD 1 BO MY v 7Ea NATEEFLZE)
WEDE ST ae ATHRH EN L DOBRPLHBE L. ZOBIZ, TR »7) &
Y7 — (ZZ T, BEPLBEY, BETKDLZ —HEDO N v 7 LER) ) O
s Z & RIS, FilinE OBE O R BEEE X, 4 OZEESRIZK T 5 ABM

DEFEHHE L.
Explain the differences between the four-step travel demand forecasting model and the activity-
based model (ABM) in terms of how trip generation (i.e., the total number of trips made in a day
across all individuals) is predicted in a given area. In your explanation, use the terms “trip”
and “tour” (defined here as a sequence of trips that begins and ends at home). Next, based
on the mobility patterns and characteristics of elderly individuals, explain the significance of

ABM in today’ s transportation policy.

4 BEPEHERHETIE, RBFEEIX TNV v 7)) B CTHb D, BAELBEEOHEEHIHB W



T, BIZIEREAEOSS, BT —2IckES&, M) o 7REN (1 AHZY O
U > 7)) 13ETE L LT BMERIID) BRESNS.

ABM T, KETFEIL 17— B THbD. HAOY 7 —HE, 7 VHTH
ERNCHER SN DMEEZ RO Z N EL, FY T —ICEENLIEHE O MY v 7 B [Akk
WCNAERNZAERESILD. L7223 -> T, ABM TIEARE Y — B R KHEZR PO LT,
EADY T — -« NU v TENENTD.

Bl 2T, Sl IE, SRFFRNEIC KV ANTEENCHIFI R E L 256035 5. ABM (1T,
ETANTY T — ﬁ@ﬁM%%df%étw HiE A T8 Y — A A3 i D A H R
252 5 BOFNie ENFRETH L. MOBLETE A

AHR) DD, 2005 FEDOE A
Yo RHEEENM T &
HAE) - WA « HHETEOENIZON

Q) EEBIBLOZEHFEL, 1> TOREKEBZEHE (
BEEDRATIC LY, EHAGEIR~E 2Lz, 2D
A L7z BT, 2EREFZEE M & E LG O
TR~ X
Japan’s national-level spatial plans shifted from the National Comprehensive Development Plan
to the National Spatial Strategy following the enactment of the National Spatial Planning Act in
2005. Explain the background behind this institutional change, and describe the key differences
between the National Comprehensive Development Plans and the National Spatial Strategy in

terms of their objectives, content, and planning approach.

EEREPAFEFE (2) 13, BARER - mERFE KR M OE LB O EAT # & L TRHE
SH. A v 7 7B 2l U 7o MU RS 22 O e B0 & D38 &2 HRY L LTV,
LrL 21 ALICA D o ARED - Drmilill - 7o — Vb - KEV 27 O KRa L H
TEARYEREPRES KB LEZ &2, ko Thk - BFE) Emrb, T
REME) 0 T2« b, T BRE L] ~DIERARDEND L) ITRoT,

0 EHEOBEW

SERRABEIFEENT (RIS ICEX AE VTV =0k L, B BBk TE+oRHs:
(s arleTBnk) & THI O ANIRORR ) % EHR & 9 2 sEGESBL o G~

0 X5 LRk

RPN EERAO—~FRR Y g v &R LTV =ox L, B B AGE T, 2EHE
WZHNZ T DRSS RHE ) 2358% T DAL, HUSCRHE TS 7o RIS S BRSNS L 91T o Tz,
0 FEFEOEL

SERARFEIE AT RIED by FE T ThHoT-OICK L, B L TEREHEL#T5 4y
MEOEREEAAEE L, 2 BRNSH L CHHERELRTT .



K10 (@yzZvVu—rT%) (1)

1. #hiForE
. _ ) _ glE” g £u
(1) & X =€& g (d x ) Gl: D A - Eéu+fsy/ESd

EcutéEs

FEDEHRSMF L LTHOD EWVBEEZIE L TWH DT, SKFHOOT AL & = fiy/Es

i JEL THODEWBIEL TWDHOT, C=T &V

(2) C=ki fBbx, T= Ayf,
b fleBbx ki f'eBb e

A 1
s fsy fsy Scu+fsy/Es
p =ﬁ=k1'f,c'ﬁ'_ Sc,‘u
* " bd fio € fiylEs

(3) fiR% - M IRMEE (Hh 7 BN, S0 AVWEE Clxany)
CHENREZ LN TVWDHOT, £ THIEMELSIRE L T

F
Bx 0.8 x 112.75
My, = fiyAs (d - ?) = 345 x 4000 X (600 T ™) — 765,762,000 Nmm = 765.8 kNm
A 345 x 4000
foy s = 112.75

X ki f.-B-b _ 085x36x0.80x500

LFD#@Y, BEOEGHOT IR0 THEZBZ TWDEDOT, IREIFELLV.
_d—x —600_112'75x00035—0015125 >fsy_ 345
&7y faT T 11275 ' - “~ Es _ 200000

HDHNE, QDOAZEHNT DD BV A RD721%, SEIOEMHEN DY G WEFLL X D /hS vy

= 0.001725

SHNT IR TH D, LW O EZES .

2. HAWORE

(1) P
-
A A B c A

Q) ZHUFH LN EAMOVENTH S, HETEROT AW NN EARTE LRGSR, milns 2ok

D ROVENN AT L HETE D, BBEY LTI, AOEAMOUEEEBL TE T, 7
PO AMFA S b WM SN D &0, REOBIEREE L 5 £V AMIERREIC T X 5 &

Exbhnb.



K1 (@yz7Uu—rI%) (&)

1. (1)
FREEELTL, BMAKDEBICEL DT TAF v 7 OVEINORAE, a—/L RYa A hORAE, K
FOSOMEIC X B REEDIR T, IRE EFIC K AIREOOEINORAE, BNET LD, ¥ E LTt
PEIEAIRCVRBIM LA & W o T2iRFFIZ VWD 2 &R0, FRTIREOOEIICK L TIEIMEBIOmEIR A 77
— VU TLEMTHS.
Q) 7V —71E—EIN FTOEROK. Fex o A7 —1D& X > MELEDFLN DKy DBENIZ K
STHAELLEZEZLN TV,
3) JEMEIZXT L THIIRDBH L NN SN ENRRBELS TN D & L.

-
/

2.(1)

s a7 V= MO TEIRRE R H0 M (HEME L OWEM) Z2EEEHIcT 5.

» (FREECMANE IS B B 2 5 2 2O #P ) AR AlZ AV TEKEZIMESE L L VI EIED
.
© GREERCIAMEIC B 2 5 2 2 WEIIHT) £ AL P XY bILED/NSW FA Z2ERAMOBE S %
2T HLNS DB

22) MBEOEM & LTI, MEEEWICT 272 0BE SN D80 OB R % B < 72 DI HEENE O @ s
a7 V= EBHRT D EWVIRIE AR, L= -> T, SF,BFS,FA D ENAEEATHIEME S
25. SFIx~A 7 a7 4 73R THRA X =007 D, BFS IXITE KIS B LR 12
720 F AR ST AT B IS E S, £ FA IR Y T B X 0 SRS BRI 72 0 LIS
O pHAL FCTHEA LI, ARE LTI bl krERm L35

3. DT D FITEC8k AR O 75 ik W
QFE - WrHEE Licar 7 U — bOFERE. HEOar 7 ) —FCiERd R ~v—t A hELH
NI ETHIET RE Thote. HWITRMEERE I L0 SIS RSB S 4L, 8 O RARRMIC
L0 RHIE. O AT VL AT COBXHZIING Thoi-
ST BOERSE THDH Z L IRIBENTWADT, VIR LHAEICERT 506 L. BERET
EHRREN E ED XD ITIEE LIZONEE L ENTWARWR, IWHEICL > TRA LD R
CTCLELZ L TR DEATZTREM 25T 5 & L.
Uk





