F41E FHIMW
2025 4%

s T [

Chinese Journal of Geotechnical Engineering

2
5

3H Mar.

Vol.47 No.3

2025

DOI: 10.11779/CJGE20230671

83N SMER RS VIR IR 8 E R

B, REE AR, BEE L, AR, KO

(1. T T RS TRV, BV 754 710048; 2. BiEH+i2¢ S TREE AL, B 754 710048)

OB B MERN S TR R RIB SR, RSO A ORI BTG, R ) = 4 N RS DL R B
BTV AR, LA ZFR N S 261 T 26 B e 55 A8 Ak (B4 BY D)0 T B, 38 3o 7 22 Jr bR o = [ 45 s 411 BY
BRI, HER T AN R 3 R B s [ 45 R4 i1 485 2% A4 T 3 (0 Bl B D7) 5 B RS BE AR AR AL B, 0 AT T ARSIl R
73 b A Fs [ 5 R0 35 s 6] 285 2% A1 T 3 2 59 B ) 2 B AR B il 2k, 285 DI OR i 5 2 ) 1E N RIS 35 BR B 73 2 [T
KFR, LU S BT YIRS Bl BT AR A3 I8 Ak 06 3R DA S B BY P58 5 v 1) 1E B RIS F 5Bk J) 2 TN R &R

SR SRR s SR BTG BEYDISRAL; ) R

EEE: TU444; TU398 XEAFRIRES: A XEHRS: 1000-4548(2025)03-0559-10

EERN: A8 b (1991— O, 55, Wit BIFEE, FEMNFE L5 K312 5T . E-mail: shaoshuai@xaut.edu.cne

Dynamic shear failure strength of loess under complex stress
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(1. Institute of Geotechnical Engineering, Xi'an University of Technology, Xi'an 710048, China; 2. Shaanxi Provincial Key Laboratory of

Loess Mechanics and Engineering, Xi 'an 710048, China)

Abstract: The undisturbed loess is significantly vulnerable to structural and dynamic damages. The earthquake-induced
dynamic shear can destroy the original structure of the loess, causing soil particles to rearrange and compact, which
macroscopically appears as seismic deformation. The dynamic torsional shear tests on Xi'an loess under different water contents
and confining pressures are conducted to analyze the axial deformation. The factors such as dynamic shear stress amplitude,
vibration frequency, water content and consolidation pressure are found to influence the seismic subsidence of the loess. An
empirical formula is established to calculate the seismic subsidence deformation of loess, showing that the deformation
increases with dynamic shear stress but at a decreasing rate. The water content and confining pressure are the crucial factors.

The deformation increases with the water content and decreases with the higher confining pressure. The formula can be used to

predict the seismic deformation of loess foundations.
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Table 1 Basic physical properties of losses samples
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Fig. 2 Loading on hollow cylindrical sample and stress states
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Table 2 Dynamic shear stress-strain tests
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Fig. 16 Variation curves of dynamic strain with amplitude under

different b-value
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Fig. 17 Cyclic dynamic shear failure modes of consolidated

samples with different intermediate principal stress ratios
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