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Characteristics of small-strain shear modulus of Zhanjiang clay under
influence of inherent anisotropy
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Abstract: In order to investigate the influence of inherent anisotropy on the small-strain shear modulus of Zhanjiang clay, a
series of resonance column tests are carried out on the specimens with o=0° 22.5°, 45° 67.5°, and 90° under different
confining pressures. The tests results indicate that the ratio of the maximum dynamic shear modulus normalized by the void
ratio function Gmax/F(e) of the specimens with different o to Gmax/F{(e) of the specimen with 90° (i.e., K.) decreases with the
increasing a under the same confining pressure. When the confining pressure is lower than or higher than the yield stress ox, K«
keeps basically constant or obviously decreases with the increasing confining pressure for the specimen with the same a. When
the confining pressure is lower than ox, the increase of the confining pressure hardly affects the influence of the inherent
anisotropy on Gmax. When the confining pressure is higher than ox, the increase of the confining pressure weakens the influence
of inherent anisotropy on Gmax. As the confining pressure increases, Gmax/F(e) of specimens in different directions shows the
law of first increasing and then decreasing, and a turning point occurs when the confining pressure is around ox. Based on the
variation law of Gmax/F(e) of specimens in different directions with confining pressure, a characterization method of evolution
law of Gmax considering the inherent anisotropy is proposed.
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Table 1 Physical and mechanical indexes and particle composition of Zhanjiang clay
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Fig. 1 Schematic diagram of specimens and test apparatus
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Fig. 2 Relationship between shear modulus G and shear strain

y for specimens in different directions



$ T 2

KRTE, S JEAE R 1 R R R IR /N AR BT YR AR AL 21

2.2 FREZEFRMUNRRFYIRERF
LRG58 7] - 4% 9% £ 7] H] Hardin-Drnevich
XU LA RRAL, 40 F 3K

/4
= ) 2
‘ a+by @
Kb a0 b NEZSH. X (2) ATLIEN
1/G=a+by - 3)

X, Ky T o, BRI K
& Gma=l/a, FIF (3) RAGAE 7 FHAFETE & &
N Graxe N T HERFLER ST Gax [R50, 5IAFLER
bE BRI E F(e)=1/(0.3+0.7e*) 4 Gumax HEAT IH—LALBE,
3 AL R — A Gax/F(e) - Bl o, 1 2R
Bt Bl 184 K5 AN TR 7 AR Gnax/ Fle) - o, HIZR35) 23
Je EFHE T BRI, 72 FE 9 400~500 kPa BRI £ o,
FEAIE, B2 BT

—o— a=0°
—o0— =22.5°
—— a=45°
—o— 0=67.5°

g ;
2 el —+— =90
S
oI

45

0 2(‘)() 4(‘)0 6(‘)0 8(‘)0 1(‘)00
[l s o3/kPa
3 FREIFENRHE Gua/ Fle) SBE 03 X F

Fig. 3 Relationship between Gmax /F(e) and confining pressure o3

for specimens in different directions
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Fig. 4 Relationship between K, and confining pressure o3 for
specimens in different directions
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Table 2 Fitting parameters of specimens in different directions

a A/MPa B n ke Ui A R?

0° 39.92489 0.16678 0.54309 0.35092 0.56433 6.42998 0.99251
22.5° 37.89951 0.15999 0.58264 0.35462 0.56426 6.37147 0.99075
45° 33.76328 0.15168 0.54642 0.37740 0.55402 6.38473 0.99432
67.5° 31.15476 0.15761 0.56254 0.42499 0.60889 6.07737 0.99727
90° 29.75422 0.15743 0.56067 0.44448 0.57750 6.05669 0.99835
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