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Experimental study on dynamic characters of unloading silt under long-term
cyclic loading

MENG Fan-li', LOU Zhen-zhen', GE Wei?

(1. College of Civil Engineering, Zhejiang University of Technology, Hangzhou, Zhejiang 310027, China;
2. Ningbo Kaitou Lancheng Investment & Development Group Co., Ltd., Ningbo, Zhejiang 315000, China)

Abstract: Through the dynamic triaxial test of the saturated silt in the unloaded state of Hangzhou metro line 5, the dynamic
characteristics of the lateral unloading saturated silt under long-term cyclic loading are studied, and the influence of unloading stress
path on dynamic characteristics of such soil is summarized. The test results show that the saturated silt has critical dynamic stress
under the lateral unloading, and the critical dynamic stress of the soil which is under the unloading and reloading stress path is the
smallest. When the dynamic load does not reach the critical dynamic stress, the cumulative dynamic strain and cumulative dynamic
pore pressure of the soil appear to be stable. When the dynamic load exceeds the critical dynamic stress, the cumulative dynamic
strain of the soil appears to be a destructive type. However, in the single lateral unloading stress path, the cumulative dynamic pore
pressure development curve of soil samples does not show a steep increase stage. The results show that when the soil sample is under
the lateral unloading and reloading stress path, the increase of excess pore water pressure caused by the reloading process will
produce larger dynamic pore pressure and accumulated dynamic deformation, and reduce the critical dynamic stress of the soil
sample, which is also a risk factor for the settlement and vibration settlement of the soil around the subway tunnel.

Keywords: long-term cyclic loading; lateral unloading; saturated silt; dynamic characteristics
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Table 2 Physical indicators of silt

wkx Tea wrp BMami wm e mies
Wi% Ngeem™) [geem™) 70 e WLI% Wel% U,

Gs
272 0790 3142 2463 6.79

22.0 1.46 1.78

RIS A 6 4, A 12 MRKE. WRIRHEY
A, L 72 MAFE, 939.1 mmx80 mm I E
TEAFE, 45 5 JZFR R R, T2 BN 1.497 glen?’,
FEhERERI S KRR 22%. RFEHIE 72 5 21
S HET B IR, EEHA 1 h JFZEEEAN
TSR B R RFE, MR 58 R R R i B K
GLE
23 REAR

TR0 3% B P b A R e Ak Rl T T 7 IR
LG HZ % BN ) 5 00 31 L P ) 3 — AN AR BT
CanBl 1 o), TEHEGUH 2 R ) #0 e il FE B
FEPZ B 5 HEA T R =@ s i i, Bk



W

A JUNEEE s MG IR 2T S04 20 ) 4R 56 F 7 385

PR TT N [ E0 G — P I i SRS AR 1B AT 1A i
Bt B SR INEIA S BB ST K264 R W FEAEIX
— RN R TR R T Bl Sy SR R AR
A

LAk T

)

MBS

B 1 EGUTZERE T A X
Fig.1 Lateral soil’s influence area under excavation
unloading of foundation pit
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Table 3 Lateral unloading test plan
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Fig.2 Cumulative dynamic strain development curves of
saturated silt when cyclic dynamic stress does not reach the
critical dynamic stress
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Fig.3 Cumulative dynamic strain development curves of
saturated silt when cyclic dynamic stress exceeds critical
dynamic stress
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Table 4 Summary of critical dynamic stress of saturated
silt under different unloading paths
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Fig4 Cumulative dynamic pore pressure development
curves of saturated silt when cyclic dynamic stress fails to
reach the critical dynamic stress
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curve of saturated silt when the lateral unloading cyclic
dynamic stress exceeds the critical dynamic stress
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