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Abstract

In order to clarify the effects of cyclic stress ratio and frequency on dynamic strength of soft ma-
rine soil, a series of dynamic triaxial tests are performed. The test results show that: 1) the total
strain decreases along with the increase of the frequency and over-consolidation ratio, but in-
creases along with the increase of the cyclic stress ratio; 2) the softening index decreases along
with the increase of vibration times and cyclic loading, but increases along with the increase of the
frequency; 3) by conducting regression analysis on the softening curve and dynamic strength
curve, we have obtained the softening coefficient on over-consolidation ratio and the empirical
equation of dynamic strength.
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Table 1. Physical-mechanical properties of soft soil

F 1 EHERYIRM g

R p (glem’) WK (%) SRS 1, WS 1, P f8 ()

1.47 29.2 21.5 30.2 21.7

Table 2. Test group condition
=2 MIESAER

TGS PRBNIIH (Hz) B L (NSl
Ql1-1 1 1 0.3
Ql1-2 1 1 0.5
Q1-3 1 1 0.7
Ql-4 1 1 0.9
Ql1-5 1 2 0.3
Ql1-6 1 2 0.5
Q1-7 1 2 0.7
Ql1-8 1 2 0.9
Q1-9 1 4 0.3
Ql-10 1 4 0.5
Ql1-11 1 4 0.7
Ql-12 1 4 0.9
Ql1-13 1 8 0.3
Ql-14 1 8 0.5
Q1-15 1 8 0.7

Ql-16 1 8 0.9
Q2-1 2 1 0.5
Q2-2 3 1 0.5
Q2-3 2 2 0.5
Q2-4 3 2 0.5
Q2-5 2 4 0.5
Q2-6 3 4 0.5
Q3-1 2 8 0.5
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Figure 1. Relationship curves between dynamic strain and
cyclic number at different cyclic stress ratio
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Figure 2. Relationship curves between dynamic strain and
cyclic number at different frequency
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Figure 3. Relationship curves between dynamic strain and
cyclic number at different over consolidation ratio (f=1 Hz,
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Figure 4. Relationship curves between dynamic axial strain
(the 1500 th) and over-consolidation ratio at different cyclic
stress ratio
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Table 3. Parameter a, and a, fitting results

%3- %?ﬁ [ az?t‘lé%%

(ENSMaLE A% (Hz) a, a, R’
0.3 1 1.8334 -0.9971 0.99004
0.5 1 13.746 -1.037 0.91974
0.7 1 19.189 -0.80104 0.97204
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Figure 5. Relationship curves of a; vs. cyclic stress ratio
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Figure 6. Relationship curves of a, vs. cyclic stress ratio
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I WMEEL 4 LRI, S8 a F1 b BMEREIEIARL LG 8 [ 25 LA AN [F) T A8, XS24 a
A b FATECE T, AT BAR R R A 2

(1) RTFHZe ) E a2

a=-0.00114 1 +0.00893, R* =0.99264 (6)
b=-0.116161+0.95645, R* =0.90947 (7

e ERRAKG), AR T IR AR K-8 AL R F T -

Table 4. Parameter a and b fitting results
4. BHa DHEER

$il % (Hz) jE 8] 45 EE TEFRRLFIEE a b R

1 1 0.3 0.00144 0.32036 0.72173
1 1 0.5 0.00773 0.75521 0.94061
1 1 0.7 0.01601 0.86561 0.96806
1 1 0.9 0.02567 1.2716 0.98844
1 2 0.3 0.00046 0.2367 0.44964
1 2 0.5 0.00391 0.7234 0.90483
1 2 0.7 0.00853 0.82551 0.9729
1 2 0.9 0.02237 0.92846 0.94156
1 4 0.3 0.00024 0.19435 0.64068
1 4 0.5 0.00201 0.7047 0.96283
1 4 0.7 0.00759 0.8247 0.96283
1 4 0.9 0.01991 0.85782 0.90287
1 8 0.3 0.00015 0.10971 0.4046
1 8 0.5 0.00106 0.49345 0.8937
1 8 0.7 0.00587 0.69563 0.9341

1 8 0.9 0.00639 0.75581 0.95642
2 1 0.5 0.00676 0.8245 0.9801

3 1 0.5 0.00545 0.7924 0.9823

2 2 0.5 0.00304 0.6943 0.90565
3 2 0.5 0.00284 0.6229 0.59721
2 4 0.5 0.00219 0.68491 0.90965
3 4 0.5 0.00194 0.6613 0.50204
2 8 0.5 0.00084 0.41453 0.9312
3 8 0.5 0.00079 0.40253 0.47831
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Figure 7. Relationship curves between stresses and strains
(the first and nth) under cyclic loading
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Table 5. Parameter 4 and B fitting results
=5 B8 A BUEHER

e 1] £ Ll TR AT EE A B R
1 0.5 0.23313 0.07635 0.98299
1 0.7 0.27927 0.08558 0.99623
1 0.9 0.4627 0.08573 0.99906
2 0.5 0.03243 0.06074 0.9884
2 0.7 0.19324 0.06598 0.99362
2 0.9 0.33738 0.06765 0.99636
4 0.5 0.1043 0.03406 0.99397
4 0.7 0.13434 0.03957 0.99299
4 0.9 0.2149 0.0379 0.99913
8 0.5 0.02806 0.02692 0.98896
8 0.7 0.03073 0.0266 0.99855
8 0.9 0.06705 0.02516 0.99837
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Figure 11. Relationship curves of A vs. cyclic stress ratio
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Table 6. Parameter 4|, 4,, A3, By, B, and B; fitting results
% 6. %?ﬁ Al; AZ’ AS’ Bl’ BZ’ B3 ?uégﬁ%

L 4 L Al A2 A3 Bl B2 B3
1 0.71842 -1.8287 17161 0.01355 0.18235 -0.1135
2 0.34497 —0.9459 1.0416 0.03202 0.07975 —0.04463
4 0.25022 -0.6076 0.6315 -0.01113 0.13525 -0.08975
8 0.1686 —0.4914 0.42062 0.02282 0.0152 -0.014
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Figure 13. Dynamic strength curve under two different strain failure criteria
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Figure 14. Dynamic strength curve at different over consolidation ratio
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Figure 15. Dynamic strength curve at different frequency
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Table 7. Parameter a and b fitting results
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