$40% 2 "= L T #M o #k Vol. 40 No.?2
2018 4F 2 A Chinese Journal of Geotechnical Engineering Feb. 2018

DOI: 10.11779/CJGE201802002

1995 FF H AP #st R A ik F un = E IR E K
FURHIE T A STt R

MBS, O, R, BEL, FEAL, & R

CIER TR T 5 TR 2 2R R B s =, kst 100124)

8 OE: 1995 FHARPHE S, KT KH. =5 R SRR 5 DL X (RIBEIE K AR T AN E 7R
iR KT R R B N B, e NIE AT EE VAL R RIR L oE SRS R R B T E i, 5l
BT AT R R DUB R SERE . FESOF B =R, ERCIHE T RKENER. SUEARIET 5
TAE, X RENIEABIAENXEIAT TIRN . RARIENT, R T X T ST RE I ELM, (Bl Tt 1% 8
= ) FFEAN ], BRI AR R A TS Y 5777 B S, AFAE— SR B, e HERTE R — R R Gtk 3k
W RICBONREHMIRFCEAIR M 5% R RS A LS50 55 A 2, [T T Bl S8 K 2Rl il i 3
BITF AW FC AR, g T HRES) . SRt R4 M3 D 3 S5 6 KT 2R 5l R S M PR o BT B, X — R N 53
TR 23 72 5 T % D B T 65 A 70 o IR AR 1 DR ) R T

KHEIR: PORPHLRE: RJFHWVERZERE, RENLEL AR

FE 5SS TU3IIL XEAFRINED: A XEHRS: 1000 - 4548(2018)02 - 0223 - 14

fEEE N B2 - ), F, KIL¥HERFEAER, WLASIW, FENFME TSNS . Email:
duxiuli@bjut.edu.cn.

Review on damage causes and disaster mechanism of Daikai subway station
during 1995 Osaka-Kobe Earthquake

DU Xiu-li, LI Yang, XU Cheng-shun, LU De-chun, XU Zi-gang, JIN Liu
(Key Laboratory of Urban Security and Disaster Engineering, Ministry of Education, Beijing University of Technology, Beijing
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Abstract: During the 1995 Osaka-Kobe Earthquake, different degrees of damages were observed in Daikai, Nagata, Sannomiya,
Kamisawa and Shin-nagata subway station and running tunnels. Among them, the earthquake damages at Daikai subway station
were the most serious. It is the first large-scale underground structure that almost collapsed in the earthquake, which has
aroused people’s concern and attention to the seismic issues of underground structures. A large number of theoretical,
numerical and experimental studies about the earthquake damages on Daikai subway station have been carried out. These have
enhanced the comprehension of the earthquake damage mechanism and the failure mode of underground structures. However,
most researches have not reached a consensus so far regarding the damages of Daikai subway station owing to that their
conclusions are based on different analysis aspects, diverse collections of the relevant information and dissimilar analysis
methods and models. The researches on earthquake damages at Daikai subway station are reviewed. The effect of seismic
motion, site conditions and structural characteristics on the earthquake damages of Daikai subway station are summarized.
Furthermore, further studies on the in-depth analysis of earthquake damages at Daikai subway station and the key seismic issues
of the underground structures are proposed.
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Fig. 1 Damages of stations and running tunnels in Kobe area’
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Fig. 2 Damage conditions of Daikai subway station in longitudinal direction”
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Fig. 3 Sketch of damages to center columns of Daikai subway station at different locations
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Table 1 Material properties of soil layers around Daikai subway
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+E FEm R (gem?®) BIYIRE/(ms ") ERAEL
1 0~1.0 1.9 140 0.333
2 1.0~5.1 1.9 140 0.488
3 51~83 1.9 170 0.493
4  83~I114 1.9 190 0.494
5 11.4~172 1.9 240 0.490
6 17.2~392 2.0 330 0.487
7 >39.2 2.1 500 0.470
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Table 2 Material properties of soil layers around Daikai subway
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Fig. 8 Seismic ground motion records around Daikai subway station
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