454 T2 "= + I B ¥ i Vol.45  Supp.2
2023 4

12 H Chinese Journal of Geotechnical Engineering Dec. 2023

DOI:

(1.

1

10.11779/CJGE2023S20017

ER BN NBETNFEMRBHLNTEFES
ZEMITAMR
TEMY, FEE N, B ORML B RN, K6

rp I RL 22 B PG b A AR B IR 7T e+ TRE R R S seie =, Bl 22 7300005 2. HFERRERRS, dbED 1000495 3. R EFHER AL ES
IRET G 708 K 22U VR - TRE SR I 7T 0, BRI ik 85 1650005 4. PEILRE R AR TR, Hl 20 7300300

B SREMN IR R R AR 5 2 VAT W O FE X AR KR e e R R E . A AN

S IRAGIR N JJ AR R AR TR S 22 e AT N BRI, BT AN RN BE TRl — /KSR S FROGERR #8458, B =BG R
RL7J#4% (TCSP) \ E ML /7% 4% (DCSP) « [BEJEIEIRL I (CCSP) \ WA /7% 1% (ECSP) Al JE
TR FI8 A% (HCSP) 238 74 o 26 = o 1) SR E AR, (RIS IR 3 il 2 52 DA v U6} 45 SR E AT VA o R ST
ZERRW: RENREE 5 PGERN ) #6545 N (F 1) AR R AR & DCSP>ECSP>HCSP>CCSP>TCSP, %5 M A 45
T, S FER R T AR X ARG e AT RSO, E 3 RN DS TR AR . fE-15°CHY, (O IRIEIRN 1%
e S RIEE RN 7 % AR B0 45 SRAE Chen-1HE U PR AY R B8 T 1 B IR

KR BN SRR AR L AR etiTh

FESES: TU43 XHRFRIRAS: A XEHS: 1000-4548(2023)S2-0134-06

EEREN: TIWR(1997— ), 53, WL, FENFGHLJ)% 55X TR T L LAF . B-mail: wangyapeng@nieer.ac.cn.

Deformation characteristics and shakedown behaviors of frozen silty
clay under complex cyclic stress paths

WANG Yapeng' %3, LI Guoyu" %3, CHEN Dun' *, MA Wei'?, ZHANG Xuan*

(1. Northwest Institute of Eco-environment and Resources, CAS, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Da Xing'anling Observation and Research Station of Frozen Ground Engineering and Environment, Northwest
Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Jagdaqi 165000, China; 4. School of Civil Engineering,

Northwest MinZu University, Lanzhou 730030, China)

Abstract: The deformation characteristics and stability behaviors of frozen soil under complex cyclic stress paths play an

important role in the long-term stability of cold region engineering. To analyze the influences of different complex cyclic stress

paths on the deformation characteristics and shakedown behaviors of frozen soil, five cyclic stress paths are designed at the

same level, namely triaxial cyclic stress path (TCSP), directional cyclic stress path (DCSP), circular cyclic stress path (CCSP),

elliptical cyclic stress path (ECSP) and heart-shaped cyclic stress path (HCSP). The axial cumulative plastic strains of the

samples are analyzed, and the results are evaluated by three shakedown evaluation criteria. The axial cumulative plastic strains

under five cyclic stress paths at different temperatures satisfy the following: DCSP>ECSP>HCSP>CCSP>TCSP. The

directional cyclic stress path has the greatest influences on the shakedown behaviors of the soil, and the failure belongs to the

incremental one under the three criteria. At the temperature of —15°C, the results of the HCSP and ECSP tests also belong to the

incremental failure under the evaluation of Chen criterion.
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Table 1 Physical properties of test soil
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Fig. 1 Grain-size distribution curves of test soil
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Fig. 2 Schematic representation of hollow cylinder apparatus for

frozen soil
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Fig. 3 Implementation of complex cyclic stress paths in laboratory
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Fig. 4 Axial cumulative plastic strain versus number of vibrations

under various cyclic stress paths at different temperatures
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