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Abstract: On March 11™ 2011, an earthquake with magnitude of M, 9.0 occurred off the Pacific Coast of Tohoku, and
triggered widespread liquefaction in Tohoku and Kanto regions of Japan. Based on the field investigation and data analysis, the
characteristics of liquefaction, liquefaction-induced damages, different failure mechanisms, characteristics of re-liquefaction in
the aftershocks and seismic tsunami hazards are presented. The study also shows that re-liquefaction resistance is greatly
. . ’ .

affected by the intensity of earthquakes, stress history and dissipation of excess pore-water pressure. The damage process due to

the seismic tsunami hazards is divided into three stages, the post-earthquake liquefaction stage, the recovery stage of soil

strength and the flow-sliding failure stage. Finally, the effectiveness of ground improvement methods (sand compaction pile and
| |

sand drain method) in this massive earthquake is summarized for liquefaction mitigation in the future
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Fig. 1 Distribution of liquefaction damage in Tohoku and Kanto
regions of Japan (based on Reference [5] and Reference [6])
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Fig. 2 Sand volcanoes and sand injecting from ground fissure

H AW X 2 eI B ) B g e, PR
DIMEMEAEE, B R A Werb AR R, i
T — AT R L) 75000 m™), T SLisbde K
HEREREL) 60 em! ™o &1 3 25 Ji5 1) deh 1 e o el 42
Yy, IR SR T AR, W JE 2 10~20
em, JRAEATRRIRK.

3 AERRLET R REFES
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Fig. 4 Settlement and tilting of a low-rise building
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Fig. 5 Tilting of a signal post, tilting of a utility pole and differential

settlement of a transformer box near Maihama Station!'¥!
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Table 1 Failure mechanism of seismic tsunami hazards

5 WIRBT B IR
B R I AR, A SLBUK I B A 2 ETF, A R0 ANMrd /L 2
1 e S A B B N, AL RURAL T R s A i RS, PSR R i ese Ak, RN BN
FEREI AL TE 858 4 AL o
i Je R EAAAE IO B I RRES T, IV LUK IS B WE i, s, W
2 1R BT P A2 e BRI (a3 o (EUE LR MR (K 1R B — R P, AR SR 2RI, ARSI
WIEZ IR 58 42t
3 R E R R I B 1 TR LA (KD ALK s 0 OB A AR bR I P K BRI R (AR

[ A I S S/ PN NN 3 Y S Ui 6 8 5 W ki 22 PN S

1 EFE—BARmIBWIF LR ™
Fig. 11 Liquefaction flow slide of a pier in Miyagi Prefecture
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