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Experimental study on dynamic shear characteristics of loess under
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Abstract: The unsaturated intact loess has remarkable structured properties. Its structure is damaged by wetting and cyclic

shear action, which leads to the development of shear and subsidence deformation of loess under earthquake. Based on the

dynamic torsional shear tests on hollow cylindrical specimens of intact loess under different consolidation pressures, the
dynamic shear-strain relationship from small to large strain, the dynamic shear modulus and the dynamic damping ratio of loess
are tested and analyzed. The relationships between dynamic shear stress and shear strain, dynamic shear modulus and dynamic
damping ratio and the failure strength of loess under gradually increasing cyclic torsion shear action are measured. The

variation rules of dynamic shear modulus of loess under different consolidation pressures and moisture contents are obtained in

the shear strain range of 10 °~102. It is shown that the maximum dynamic shear modulus increases with the initial structural

damping ratio; shear failure plane

0 3

index of loess. An approximate linear relationship among the maximum dynamic shear modulus, the structural index and the
Key words: undisturbed loess; dynamic torsional shear test; dynamic stress-strain relationship; dynamic shear modulus;
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consolidation pressure is established. The damping ratio of loess changing with the dynamic shear strain logarithm under

different consolidation pressure and moisture contents is released. The shear failure characteristics of cylindrical loess samples
under cyclic torsional shear action are constituted by two groups of shear failure planes.

S, MR R B S B R R AR, 3
i X K 2 E S A X . thFis L LMORILBR. SSRESSS T e MR, B R
RIEHELIEN AT, BRI R, & AR, RASE0TEa B Iues.
Mo, T, g NI P RIEG H T H K i
R %R

BT RIG L — RIS HT B ) 2
Sl e b, X R (M=8, 6 W M, oAl

~F
=7, 22 K: M=6, 52 IR) H G 5™ 5 1R K
F, IRk, 1995 FHRAE 5.8 JUtER 2013

FIRE—FE 6.6 ZhE /™4 7 m LR

B E 25 B A R L it o 28 ) A
EEWB: EXRAEAREEST EIHE (11572245
s HEA: 2018 -10-06

*BE/E#H: (E-mail: sjshao@xaut.edu.cn)



ER # b,

S5 PRIMEBIVE AR B RS BT IR RGBT 7T 169

KV G PR ENFIFH BT 7 4, BLAD) 2 R e e 55 1)
YERL S WA R 20 1 7 S92 B AR P T 838 A R A
WEHESEREIE T 6 M Sl L 1 B8 A (1 30 7 22
LAY ¥ 77Kl TR = Ve 2 D N Y VAL i) A
4% o Yoshimine 25 7t 7 ANHEAK 26 S HAIRD 111
By A 7 TR SR BT (R . Sivathayalan 25
WFFE T HTUE . JJARAS 0 = B 7 Fl e e o AL RS AN HE
KPR . Zdravkovic ZEPIF 7T T [ 45 R 1
FIWERE S| I ) SRR . A7 N i I3 (2 10
HHASRIGHT T T R i L i Bh F . AR,
Bl A 25U URET T 3 - R SRR R JE E AR A A
AL, ANTESRAFTRE T L1303 A 8T
BB AT o

N T 7 N e e s T8 U E R B
SRR, ARSCR A O R R S5 O 7 42 JiR
RIE BT TR KER, ASIE] [ 25 B 3 A BT
At

1 THEERYMRRE S E
1.1 HAYIRMRIERSHE
RIS LR TS %2 H B 18— R A, B R
3~8m, JBT Qs b 1% LI FEARYELIE T 545 I
# 1o MIFEACRIUFE RS £, =R TIH] B8
il O R A W B 1 BTR .
=1 BEMERIEMRIER

Table 1 Basic physical properties of loess samples
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Fig. 2 Loading and stress conditions of specimen in dynamic
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Fig. 3 Time-history curves of step-loading
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Fig. 4 Dynamic shear stress-strain curves under different moisture

contents
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Fig. 5 dynamic shear stress-strain curves under different
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Fig. 6 Relationship between dynamic modulus reciprocal and
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Fig. 7 Dynamic shear modulus-dynamic shear strain relationship

curves under different moisture contents
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Fig. 8 Dynamic shear modulus-shear strain curves of loess under
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