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Abstract: The Zhanjiang clay is akind of sensitive clay with high structural strength, whose failure envel ope has a significant
breakpoint when the confining pressure reaches the structura yield stress. The resonant column tests and CU triaxial tests are
performed on undisturbed and remoulded specimens to investigate the evolution rules of dynamic shear modulus with confining
pressure under small strain, and the characterization method for dynamic shear modulus considering the structural damage
effect is also discussed. The results show that the values of G Of remoulded and undisturbed specimens with the confining
pressure are different: the former can be well described by the formula of Hardin, while the latter increases initially then
decreases; and confining pressure a the the turning points are higher than the yield stress, however, the turning points of the
ratio of shear modulus to shear strength or the normalized shear modulus by the void ratio function with confining pressure are
close to the yield stress. The reason is that the values of Gy Of the structured clay are influenced by both the positive effect of
compressive hardening and the negative effect of structura damage, and the former is predominant when the confining
pressures are less than the yield stress, otherwise it is opposite. Focusing on the deficiencies of the formula of Hardin without
considering the structura damage effect and difficultly extending to the extreme stress level, awidely suitable expression mode
is proposed. Based on the change of static rigidity and microstructure of Zhanjiang clay with consolidation pressure, the
physical mechanism of influence of structural damage on dynamic shear modulus is illustrated, and the rationality of the
proposed formulais confirmed indirectly.
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Fig. 1 Compression curves of Zhanjiang clay

JECIRFE MR A CU REG (R ) — AR it 2k 4 ]
2 R, UlE S5 R /N T 400 kPakf, JRUR ) -
VAR e IS AR AR, BRI ARy 3%~
5%, HPEATHI WA RIRER: alh 45 F s K F) 800
kPa, LAYy - AR SC R RN A A 2 s i EE98 (1 .
D3 = IR P R D 2 Ay e I A A A AR i A
ik, ELAE 45 B AN T S5 S A IS, JsUfR L Ige e

SR TR, A .

F 1 EIF T EAMIE N F M RIERTHES ThiE K
Table 1 Physical and mechanical average indexes and grain-size distribution of Zhanjiang clay
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Fig. 2 Stress-axia strain relation curves of Zhanjiang clay
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Table 2 Shear strength parameters of Zhanjiang clay
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Table 3 Vaues of void ratio e and maximum dynamic shear

modulus G Of Zhanjiang clay under various

consolidation pressures

R SR+ HIE+
kPa  ALBREL i LB i
e Gna/MPa e Gna/MPa
50 141 23.81 — —
100 1.38 29.76 1.05 17.95
200 134 35.97 0.88 31.95
300 1.30 41.67 — —
400 1.24 47.85 0.74 55.55
500 1.16 51.55 — —
600 1.08 54.64 0.67 75.76
700 1.02 53.48 — —
800 0.96 51.55 0.61 92.59
900 0.90 49.75 — —
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Table 4 Fitting parameters of undisturbed and remoul ded clays

PAESH AMPa B n ke n A W BRAE/M Pa R
JECk 28.45 0.1002 0.5517 0.2953  0.5434 4.399 83.84 0.9957
I 12.48 0.1480 1.1010 — — 84.32 0.9997

i, HJEBEN JACP RGO, 28T SR A
83.84 MPa, iXNI|i5 HIHFE N Grax tFRAH 84.32 MPa
FEAH Y,

100
80
o 60
a
=
é —40+
)< o FR+
20+ A HEL
AL
0 1 1 1 1 ]
1 2 3 4 5 6
FE %5 FE J11g (o/kPa)

E 10 It G /FOSEIEIgs XERi%

Fig. 10 Shear modulus G,»/F(€) and confining pressurelgs
relation curves of Zhanjiang clay
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