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Reducing uplift of underground structures using cutoff walls

LIU Hua-bei, SONG Er-xiang
(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The uplift of underground structures in liquefiable soil due to earthquake induced liquefaction may lead to severe damage.
The use of cutoff walls is believed to be an effective approach in diminishing the uplift, but its mechanism is still not clear, and the
design parameters of the cutoff walls also deserve investigation. Effective stress based dynamic finite element method was used in the
efforts to clarify the mechanism as well as the influences of different design parameters of the cutoff walls. It was found that cutoff
walls could reduce the liquefaction-induced uplift of underground structures to considerable amount. After looking into the excess
pore pressure, soil deformation, stress path as well as stress-strain relationship, the effects of the cutoff walls were identified as
reducing the deformation and flow of the liquefiable soil. Although the cutoff walls could decrease the excess pore pressure at small
earthquake excitation; but during large earthquake, the excess pore pressure was larger for the cases with cutoff walls. The reasons
were identified and explained. The important design parameters including the location, embedment length into the non-liquefied soil,
and the lapping length with the underground structure, were investigated. In order to be effective, the cutoff walls must be located as

closely as possible to the underground structure; they also need to be embedded in the non-liquefied soil with sufficient length; and
their stiffness must be higher enough.
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Fig.1 Illustration of cutoff walls
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Fig.2 Finite element mesh

26 HIMPEKRMER

BRI R R 1995 G548 PRI AR TG 7
o8, HURRMIBER T, SRR EN
0.08, 0.15, 0.3 g #10.5 g, {BERFHAIFHEAT,
FrEmIRIEL 30 s (& 3). HUERAEABYIR E B
JEF IR RN .

TR L, BRT ATRA M - Ak3h F A
R DS A B AT B TR, &
B LB R I, P EE 5 BIEFIFE;
T TR, BEHEEN 5 %iEFIEE. (5]
RIS RE, FEFE AT+ B MR
WIARIR K. X TH R G50 RN, A SCHR
AT 5 %RIEGFIBELE .



1052 s 0 h #¥ 2006 4
o EERREBUN, BB, AORBUR
MBI 1 VPR LY, T SRR S

= BRI 1) 9% RN A RE B«
b
B 5

0.4 1 T L ) L —o— ToHTH

0 5 10 15 20 25 30 35
At /s
3 BB

Fig.3 Earthquake excitation
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Fig.4 Uplift of Underground Structures
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