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Effects of static deviatoric stress on dynamic char acteristics of
Zhanjiang structured clay
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Abstract: Undrained cyclic triaxial tests are conducted on Zhanjiang structured clay under different static deviatoric stresses. The
internal connection among dynamic deformation, dynamic pore pressure, dynamic strength and structure characteristics are studied. It
is shown that the sudden destruction of structured clay under dynamic loads exhibits a feature of brittle failure; and the higher the
static deviatoric stress, the smaller the failure strain. The trend of critical dynamic stress with deviatoric stress first increases and then
decreases, and the critical dynamic stress has a peak value as the deviator stress decreases. There exists a threshold for the influence
of static deviatoric stress on the dynamic characteristics of structured clay. If the static deviatoric stress is below the threshold, the
deformation of the clay is restrained as a result of the improvement of the critical dynamic stress and the dynamic strength by the
compaction effect of the static deviatoric stress. With the increasing of static deviatoric stress, however, the critical dynamic stress
and dynamic strength decrease due to the damage of soil structure. The dynamic pore pressure of structured soil is slower than that of
general soil, thus, and it drops after soil fails. The initial shear stress can increase the dilatancy.
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different dynamic stresses

775 Tl
0.0 0.70 0.80 0.90 0.95 0.98
0.4 0.60 0.80 0.90 1.00
0.7 0.70 0.80 0.85 0.90
1.1 0.60 0.70 0.75 0.80 0.85
1.5 0.40 0.50 0.55 0.60 0.65 0.70

3
Table3 Cyclictriaxial testson structured clay under
different static deviatoric stresses

4 s
0.9 0.0 03 04 05 06 07
31
O-S
3 o,
O-S
1
—o— 06,=30kPa
251 ———-0,=40 kPa
. —8— 0,=50 kPa
20 b —e— 0,=60 kPa
: —— 6,=70kPa
e | —»— 0,=80 kPa
R st Jodth —— 0,=100 kPa
----- 0.=110 kPa
—%— 0,=130 kPa
1.0 —&— 0,=150 kPa
0.5 e
0.0 !
0 200 400 600 800
/min
1
Fig.1 Réationshipsbetween axial strain and
time during consolidation
3.2

0.=150 kPa

—o— 0,=30 kPa
—-——-- 0,=40 kPa
—a— 0,=50 kPa
0,=60 kPa
0,=70 kPa
—— 0,=80 kPa
—+— 0,=100 kPa
————— o,=110 kPa
—x— 0,=130 kPa
—a— 0,=150 kPa

Fig.2 Relationshipsbetween volumetric strain and
time during consolidation

3 o,
3 4 B C o,
Y| AB
BC o,
o, 80kPa o,
o, 150kPa £=2.1%

S

/%

0 20 40 60 80 100 120 140 160
/kPa

Fig.3 Axial strain and volumetric strain of structured clay
under different static deviatoric stresses

4.1

O-d O-cr
4a) 17,=0.7



36 2017
4 n, 00-04-07-1.1—
1.5
O-d O-cr -
4(a) 17,=0.90 6%
3% 4%
0,=150 kPa 0,=
5 60 kPa
2%
6 6 6
5 ) 5 58
- © S
g 4 f ! < 4
3 4 3 3k
N ) 2 ¢
1 1 g
0 g 0 OO 0 1l
0 1000 2000 3000 4000 0 1000 2000 3000 4000
/ / /
(a) 75=0.0 (b) 7,=0.4 (c) 7s=0.7
6
5
o\\" o\\o 4 b
3
2
1
. 0 EEE R .
0 4000 8000 12000 0 2000 4000 6000 8000
2000 6 000 10 000 1000 3000 5000 7000 9000
/ /
(d) ns=1.1 (e) 7s=1.5
4

Fig.4 Relationshipsbetween axial strain and cyclic numbers of structured clay under different static deviatoric stresses
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Fig.5 Failure mode of soil sample
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Fig.8 Relationshipsbetween degradation index and cyclic
numbers under different dynamic stresses
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Fig.7 Regularity of degradation index and cyclic number
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