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Abstract: The structure of natural clay will tend to be damaged under the external load, and its mechanical characteristics will
change, especially under the condition of dynamic load. The mechanical change of Tianjin marine deposited structured soft
soils subjected to cyclic loading is investigated. The resonant column tests and post-cyclic monotonic tests on the soft soils
which experience different cyclic loadings are performed. The resonant column test results show that the degradation rate of
stiffness is from quick to slow with the development of structural damage. The revelation of the strength degradation law is
similar to that of the stiffness degradation law. This degradation law is analyzed from the structural damage view, and the ratio

of stiffness to strength of soft soils under the damage process is discussed. A conclusion is dram that the degradation degree of

Characteristics of stiffness degradation and strength effect of dynamic damage of

stiffness is larger than that of strength.
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Table 1 Basic properties of marine soft clay
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Fig. 1 Triaxial test results of undisturbed soils
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Fig. 2 Triaxial test results of reconstituted soils
B 3 O R S E I AN HEK BUBT R B4 4k
MR DAt JSUIR - R i B e A s 38 T 45 A



238 a5 oE L OB ¥

2013 4F

i it P2 R A W S R 47, BRIV AN [ ) L X 1) B
AN SRR o 1 s /N T S RS2 g I, R i L R
Self, MREIBOR, WEEEMEBUDN: HEKT
W T I, IR TN N RS AR, IR SR A
JEAR A A S A St s (4 70 2 P ot e 1 = - B
Ho

8

AHEK TR B WEE o/kPa

AFEW L

W
=]
L)

(=}

0 50 100 150 200 250 300
[ e o3/kPa
B3 IR 5FE L FHKIE R S48k
Fig. 3 Envelope curves of undrained shear strength between
undisturbed and reconstituted soils
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Fig. 4 Dynamic stress-strain curves
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Fig. 5 Relationship between axial strain and cyclic number
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Fig. 6 Relationship between shear modulus and strain derived
from resonant column tests
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Fig. 7 Degradation law of maximum shear modulus with

accumulated strain
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Fig. 8 Stress-strain relationship of post-cyclic monotonic tests
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Fig. 9 Relationship between undrained peak value and dynamic

accumulated plastic strain
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Fig. 10 Variation law of Gy,,,/S, with accumulated plastic strain

K10 St TARCEAEAR BN T Grax/Su
A . BT AR, GadSu BEE B R
PR AR IR S DL VDN DR R VAR
FER e X U WIBEE B AR TR B T T S5 Bt
IR TR R, A A R ) S il R FEE L i S8 T R P
Ko EX—HHESCHR [14] BEXSAFRPE L, B85
Bt B VAR R B AN HE K 5ik 2 BB 51 BY 1 A8 R AR A A A
A E AL, O RSB TREN TR,
SRR R AR A B (R UL BT 5 AR AL
PEIRIROE TPl fE iR 12



240 P

2013 4F

6 & it

AN SCHE BRI Bt DR AR SRR AR D B 5E0)
%, =RBTUIAR . B A Sesh e el
LU SEARAT 156 I 0 AR sl A 4047 LA SR iR B 2%
NFEEM, FAFHELE 3 Mg,

1) R HA W gk, = F s/
TR R EIN B AN SR R S S A i
FEYE 24 s KT o Al it 2 DA ey s R

OXAEFA ) DB 0iHr Be i AT 3 LR
WA G Je ke, A B AR S5 R B 30N
FEPREL, AE B QTR IR K B S
HIRGE: WD ARG IR 5 B ol S M AR 1
AR TR HLAA F)E— Sk

(3) TR IIHT Gruand Sy HHR L BRI VEN AR [ A4
T, 133 Gruax/ S B R B PE AR IR L)
(RpEFA Ut R I PR e L Pl LK

SE K-

(1] ZEWER, REALRE, TURTHE, &5 Bt By = mam
M K IE R R AT [J]. K FI2E4H, 2000, 10(10): 43 - 47.
(GONG Xiao-nan, XIONG Chuan-xiang, XIANG Ke-xiang,
et al. The formation of clay structure and its influence on
mechanical characteristics of clay[J]. Journal of Hydraulic,
2000, 10(10): 43 - 47. (in Chinese))

(2] VRERIL. SR el T s B R AL, S TR,
1993, 15(3): 21 - 28. (SHEN Zhu-jiang. An elasto-plastic
damage model for cemented clays[J]. Chinese Journal of
Geotechnical Engineering, 1993, 15(3): 21 - 28. (in Chinese))

(3] W&, BRIEW, W, 5 SR K e i
MISEM]. A4 )23 5 TR AR, 2010, 29(7): 1503 - 1512.
(YAO Zhi-hua, CHEN Zheng-han, HUANG Xue-feng, et al.
[J]. Chinese Journal of Rock Mechanics and Engineering,
2010, 29(7): 1503 - 1512. (in Chinese))

[4] 224, SR, St B IR B 5T 0],
KIEBET RS 244), 2011, 42(1): 79 - 82. (LUO Ai-zhong,
SHAO Sheng-jun. Study on structural damage of structural
loess[J]. Journal of Taiyuan University of Technology, 2011,
42(1): 79 - 82. (in Chinese))

[51 5k 55, LA, FRE, 55 fEH AN AR R
L S AR IR 9T [T]. & %%, 2009, 30(6): 1542 -
1548. (ZHANG Yong, KONG Ling-wei, GUO Ai-guo, et al.
Cumulative plastic strain of saturated soft clay under cyclic
loading[J]. Rock and Soil Mechanics, 2009, 30(6): 1542 -
1548. (in Chinese))

(6] 5k 55, fLAH, AHER. PRI 8T AR I shiE
T AR IL[I]. A 1%, 2010, 31(6): 1699 - 1704
(ZHANG Yong, KONG Ling-wei, LI Xiong-wei. Dynamic
backbone curve model of sa turated soft clay under cyclic
loading[J]. Rock and Soil Mechanics, 2010, 31(6): 1699 -
1704. (in Chinese))

[7] ANSAL A, IYISAN R, YOLDOROM H. The cyclic behavior
of soils and effects of geotechnical factors in

microzonation[J].  Soil

Engineering, 2001, 21: 445 - 452.

[8] MOSES G G RAO S N, RAO P N. Undrained strength

Dynamics and  Earthquake

behavior of a cemented marine clay under monotonic and
cyclic loading[J]. Ocean Engineering, 2003, 30: 1765 - 1789.

9] Eillz, Ebele, B 5 & O RS w805 A
KR EEARIRIE[T]. & 0%, 2009, 30(10): 2991 - 2995
(WANG Shu-yun, LU Xiao-bing, ZHAO Jing, WANG Ai-lan.
Post-cyclic  loading undrained strength  degradation
characteristics of silty clay[J]. Rock and Soil Mechanics,
2009, 30(10): 2991 - 2995. (in Chinese))

[10] Fillz, PERERI. JSCRANEE B R 20 i sh B0 i o
BEREW ). i, 2000, 21(1): 20 - 23, 27. (WANG
Shu-yun, Lou Zhi-gang. The degradation of undrained shear
strength of undisturbed and remolded marine clay after cyclic
loading[J]. Rock and Soil Mechanics, 2000, 21(1): 20 - 23,27.
(in Chinese))

(1] SEfgehs, SR, W 55, A5 DRI 8o gk 0
PRI 51705, 2009, 303G T 2): 204 - 207
(JIANG Min-min, CAI Zheng-yin, CAO Pei, et al. Effects of
cyclic loading on mechanical properties of slity clay[J]. Rock
and Soil Mechanics, 2009, 30(S2): 204 - 207. (in Chinese))

(12] BO%RA, 2 Db KRS R f/E R i R R 1ot
FERIBE 590 PEDD). 5 L TRE2ER, 2010, 32(10): 1491
- 1498. (HUANG Mao-song, LI Shuai. Degradation of
stiffness and strength of offshore saturated soft clay under
long-term cyclic loading[J]. Chinese Journal of Geotechnical
Engineering, 2010, 32(10): 1491 - 1498. (in Chinese))

[13] 5 Wi, e, SR D830 805 IR 5 B AT
SRS AN HEACHR VAR S [T]. 2 £ TR AR, 2012,
34(3): 401 - 408. (ZHENG Gang, HUO Hai-feng, LEI
Hua-yang. Undrained strength characteristics of saturated
undisturbed and remolded silty clay after cyclic loading[J].
Chinese Journal of Geotechnical Engineering, 2012, 34(3):
401 - 408. (in Chinese))

[14] W5E L. 23 EM] dbnt: @S 80E Ak, 2011
(XIE Ding-yi. Soil dynamics[M]. Beijing: Higher Education
Press, 2011. (in Chinese))

(RICT M)



