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A Study on Evaluation Method of Seismic Performance on
Cut and Cover Tunnel of Subway in Japan
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ABSTRACT

Due to the Japan’s Kobe earthquake in 1995, a cut-and-cover tunnel, which is one of subway facilities,
collapsed unexpectedly. As a result, also in Korea, seismic performance needs to be secured for the
cut-and-cover tunnel and currently, the subway seismic design standard is based on the seismic performance.
However, there is no standard for the damage level or stability level of a member for secunng the seismic
performance, and the definition of multi-level seismic performance is not sufficient. By contrast to this
situation, in the Japan’s evaluation method of seismic performance, design earthquake ground motion having
reflected there into the subway driving stability is clearly defined and the seismic performance required for
structures 1s classified in detail. This study analyzes the Japan’s systematic evaluation method of seismic

performance for cut-and-cover tunnels of subway.

Keywords : seismic performance, cut-and-cover tunnel, subway, damage level, stability level

1. A &

EAA% ARE F AsTaEd A4 HEe AW A 2%, 4% 59 AraEn gy 534
ol WAEA @i SHE AT Atk olf Ask TaE Aur) B AH FFo] T Auel
wate] oisos A7 kel A5k FmEel A§aE wAHo] Hxm, Falo] Akl Aol F Kol

9lo] FREAAA FR Aoz WAl WA 7l A ez H7] wolrh o]g - o] fE KA
AE &2 Hae Ag, B A2E el dddes HEEE 93A Hrtsld WALAE sl
Aol gl 2y QRolME uH diAA1995) R AAY HE(EADE Astd A 25
= Atgho] BTN g AEE YAANS FRo FeskAd ¢laEe], T wE A7 @ AA 7
T MAo] Eks] o]FojFt). 1 A, HA &9 EAEE AIEEL2 UTAEA FE80] 1005 Y
ERaL 9lth

- .

T} S EAAE AR HRe WARAT BgE e Prie] A4 BAARE NE0E
08%1 Bal WAMA Z1F9 Ag3 NALA 94 @e TOO o ARE WAYES Y
gl el FgHelol ik WA H4 e Frrel MRS BAAs] H8l @Al Al

A AEHR ' UddT B RS EAske 3u BEAEZE VA BE 4848 P Es)
HHHHES
T OHEMA 2R, EYiEn, ES-SHAESEE, W
E-mail . nhim@cnu.ac.kr
TEL @ (042)821-7005 FAX @ (042)821-8867
b

= HIZIE, SYUeil, ESS, SAnE
o EIE, EEiistn, ESSF0, HAE

oo EHIE BHEEDI|EETE, dYSP

15



2. W3AYE 23

o
hi

AT

]

g

F1)

21

2 A 7

o3 2

o gusos g

s

Yal A A sl ok

et

3 Wg 5

T

=
A

22k Asl A, Eell

;.O

(S

5

7R o=

ol

A

—_
__O

2} Z}ol) tha)] =45 (Damage Level )3} ¢4~ (Stahility Level)S 23

e

0

e

Aol kg

l

Z

?_]:

T+ on} A9 F

17 grole 2 7]

B

O Ado] AZ & B

W97k wAeA Stk

-
L

o] =]

Slel7} Qo] BEE oA ehw Abgol

=
=

t, A el Fagdd 2o

el FHEo 9

TEEY

o olelgol ddd=

N
e

1 2 7150l 276 F &5 (R

B

Wk B

U]
Akl

s

20

Fol TEREY ARG

17 gkom] #7160 o)

5

-
L

A

=]
-

Aol 7}
of ghth. Zem FRAULY ekl FmEol 9o

R ole o] w2z FAd g

T

sl g H3ke] 8%

ES|
=

=
=

A=A

o

AN HOE 97

L
L

.

3}

___01_

el

Z

o A &

3) WA S

O Al o 72 AAAT FAHA e

JEje] Aol

&) -
e

SHA

AAAZ) 57

=
=

2.2 Jeaed A

E
=

Pz, A%

=
o

A4 AR olZr AR e A

o,

3}

___01_

el

A =

e sl

=0
o=

¥l

=

-

A 3 o7e, AR AY, A, AR

A714 ARAF (L1 AFF)

Bt

HEU

D 7aee] AAWEZ ddd o2 ¥

M

#o}.

& 7 Eo=

£ AT o,

-
[¢]

o] ohg ofEHM £E A

Y2 AT H& B

A
~

2 olgA,

L
= A

g

2 37

1) L1 A

)

2) 1.2 A

16



3. A4 849 WA sB7t

o MAe Axe FAYS melste] LaAHE, LIAAF el 2hah WS 1, B
W ootk A7 BHe 26l e B0l 2k Fol s} PSEF Al NAE A
g E&dln, U3 TAG BE AGE AFE gt BAAAETLS BRAB. 19
o AA AR E 2 AAFH L E4AEe st UM FRE BABt Gg9 E
1 28 AR HEs Wadse ANG ol

1 AEE Hee Wil s

H W34 5
T I i m
el gdB 1 2 3
brd B e d e d 1 2 3
Exeg FheHR %};;]] 1 3 1
Zu 1 2 3
ridirs 1 3 3
AT 1 2 3

3.1 MAMFI

TEREL AF F FRSE AAR slr] W3] A HES PAstE EAe AAFESE FREY
71%5S 8A87] YE 2 AEFHdo] B AR e cALEIE AASAY. £aeE AE A £4
1 olgt 4 W], YAA SIS vl e Aoz wAsc),

AR Fo 7)5o] Wl ABEE AL AAR F7] wiel] Bl ol Tl Sl
2 A AgAG A e ek s BAjolmg A7lo] B
BF BEOL B RA A SRl FRE EYeReE ARG ALY E¥e F3 S0 BANT
2 AR AARE A polis Aol A T AR FAYS Telste] £YTE2E AUk Ty
o] gHsbe 7R F4 SHEU B0 71FS @Ae] Faold Ause] A4S TElsA kol
qof EAFEIOE AASATh Tl RANT LT BN 4 R EdEEel AT EdFE
g zdshA o URAQSIE wEaL 9t 202 R,

3.3 AFE AE

A gwe] gRAEs FEae] B DERE B9 SdeEs AT & o

1) £457%1 0 A F &40 YA ¥ FEoR SUF dFE0] FEd =2 de] @5
SHlE 5 g

2) &3 AW F FEHOE BTl R pEOE GET TAPET SUUIEN B
@ we] SFIRPE 2 WY

3) £rEs A F Ryl 42% LR FERUEE FAsks HUWe

4) £4534 0 ARA F wSvr destu Ao ks B0 mA g8

17



o3 1. R ES 259 #@A
3.4 RoYe AE

A godeis 4 S4eEdM HEE o
=7t S ES gHs Bt 9
E

D) E4FEL A7 SRR

2) =4TEL

.

EH%if&% LA ERAEM) S S tﬂ-E‘%ﬂE(MmH H(H 7 H %%4741—r)§ s
A AEEd Fate dFdck. RalEg HHdwE F3ATE o8 A Hd
AeHEo] dawE ooy, EdarEstn #Hdn.

PR SHERESE gdstn 7] fEdl, HHeEs Azt 2l 2EEd
A AogEoR ndnt JiAd HEY 95 BAfc Aude 4R AEH g
2 Qlsl, SERAErE 2 Ay dEH o] Hljgte] ddss Ao LA &
< A7 sk olEH Aee, AdERHEr B8 Aot ol JdAwEs @
At Ao gEE AeEd disiA RaHeE 2R

Nt
rbr
o
r
i
3%}
e

7 AerEd Agets HaA e A’r”‘*bg dee Ay TREEE 744U 45 A
st Aol BRaElH, o 4E 27 des oed Zo] AT

A A28 (Design Working Life

D) 7lesdssd 7289 4 ) = Hat 19 o) 34T 7 2
= A fHated AF3 AT S4Fo] HAHS 2 Tles AL 7 Aojor d. F, AW LA
FANE FEREY 7|50 2HE BEFE A g1 AREo] 7hedt Adsoltt. Eg @k FaorF A
Gd#Es A= AT M= GAEHA Golor At

2) BAHATES T2EY 2AAEA(Design Working Life) =t & &Fo] =3 =2 e
AdZd el TREe] dFEE0]l S4E 5 Jav T2E AAAL a7t wAH ok &, Jhest
H AR % A dFo] rhestn HEzste 57 A8 dAETol shestES 2Askdor St
TEEY TAH 2T74dee TREY FE B FA2E, 23 A8, 28jn F7d 223 A70% HE
e LH3 AR

3) WA= Brtetr] Ha F2EY FAE HerEs AAs, ad e Ragey 2 S45E
S FdEs Wides SEARE BRI

18



2 2
B AT FEAGY EAAEETA2BAATALAL ) ATuA Dol o5 AH AV e

ZuEd

1. YEEETFE (1998), “N&d FZ=EY W24

2. AEFT W= T4 (2004) "AETZRES AAEE a2 uIZAAGEAAL 4 AFEge)”
3. AEuFE (2005), "EAEAE WILA 7lE”

4, FFATr|=dTH(2008), "EAEE EFEFE 2vA IyNEArd 19A BaA”

5. RTRI (1999), " AEF2ETFT BAEE S22 4"

19





