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Residual Deformation Behavior of Deposits
under Cyclic Loading
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(State Key Laboratory of Geomechanics and Geotechnical Engineering ,Institute of Rock and Soil Mechanics ,Chinese

Academy of Sciences ,Wuhan , Hubei 430071 ,China)

Abstract: Residual deformation behaviors of deposits under cyclic loading at different stress levels
and cyclic loading amplitudes are studied by a large-scale dynamic triaxial test. The residual de-
formation of the deposits under different initial conditions is also discussed.Residual strains under
cyclic loading are found to show a linear relationship with Ig(1-+ N ) when N is less than 30.
Shen’s empirical equation is suitable for calculating the residual strain of deposits under cyclic
loading. The initial conditions have a significant effect on the residual strain of deposits.Residual
shear strain is the largest under undrained conditions, medium under drained conditions,and smal-
lest under air dried drainage conditions. When the residual deformation of the deposit under cyclic
loading is calculated using Shen ’s equation, the equation’s parameters should match the actual
engineering conditions.
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Table 1 Characteristics of soil material used in test

I R R/ % R TR
Gs 60~40 mm40~20 mm20~10 mm 10~5mm <5 mm f} o/
1.90 14.23 28.74 26.77 12.32 17.94 47

1.2 KBHRAE

PR T B AR R 1.90 g/cm® , i AR I 85y
52 BEJE 120 mm , F 45 i 1 B 5 2 45, O L b
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Fig.1 The output load under different frequencies
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Fig.2 The correlation coefficients of output load under dif-

ferent frequencies
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Table 2 Residual deformation test scheme of deposits

FRARAE IR N 2 IR CIAAR N IS g
K.=1 0.5.0.9
6.=200 kPa K.=2 0.5.1.2
K.=3 0.9.1.5
K.=1 0.5.0.9
Ty
Dpa=1.90 g/em® 0c=400 kPa K =2 LR
K.=3 K 9915
K.=1 0.5.0.9
6.=600 kPa K.=2 0.5,1.2
K.=3 0.9.1.5
. Kc.=2  fafifkk  0.5.0.9
@pd\ =1.90 g/ecm?® 5.=200 kPa
K.=2 MWHARHK 0.5.0.9
. K.=2 JWTHA 0.9.0.9
pee=2.14 g/cm® 0.=200 kPa
K.=2 f{fHK 0.5.0.9
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Fig.3 The relationship between accumulated strain and vibration number
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Table 3  Fitting data of test curves

[k i WAEZRE MR BMIKE AR
PARINA o Cor S Hra/%
200-0.5 0.587 3 - 0 0.040 9

200-0.9  1.1311 0 0.116 1

K.—1 400-0.5 0.703 6 0 0.055 6
400-0.9  1.434 6 0 0.150 0

600-0.5  0.857 8 0 0.069 7

600-0.9 1.567 4 - 0 0.200 5

200-0.5 0.356 3 0.763 9 0.206 5 0.017 3

200-1.2  1.029 3 1.307 4  0.2065  0.094 9

K _g 10005 0.516 6 0.8939  0.2395  0.0198
400-1.2 1.136 4 1.402 3 0.239 5 0.073 2

600-0.5  0.549 5 0.9574  0.2530  0.024 7

600-1.2  0.814 2 1.426 3 0.2530  0.083 3

200-0.9 0.360 3 1.352 1 0.412 9 0.019 5

200-1.5  0.652 2 1.586 9  0.4129  0.046 5

Ko—s 400-0.9  0.512 4 1.664 1  0.4791  0.025 2
400-1.5  0.855 8 2.0515  0.4791  0.057 8

600-0.9 0.439 0 1.872 4 0.494 0 0.028 5

600-1.5  0.584 7 2.3226  0.4940  0.0638
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Fig.4 The relationship of C,.- ¥4 and C4/S-74 of loose deposits
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Fig.5 The relationship between correlation coefficients and

stress level indexes
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Fig. 6 Accumulated axial strains and accumulated

volumetric strains of loose deposits in different

conditions
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55 H At 3 2 LA 9 2 50 P05 4 3K — B L TR BRYT
R S e 5 DA LU )0 B A 28— il S LS
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F B AR IV AR T, AN BE B BT L e R B I e
EERIFE N . LU, T AN R AR AR 114 5 A 1 AR
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Table 4 Summary data of model prameters

—— BB H (c5=0) o UL 20 1/ V6
c1 Cco Ccy Cs 60~40 mm 40~20 mm 20~10 mm 10~5 mm <5 mm
AR 3.892  0.572  11.991  0.318 A O AR 14.23 28.74 26.77 12.32 17.94
SCHk[7]£=0.1 Hz 1.40 0.979 13.7 1.11 biiap i - 32.82 28.76 21.15 17.27
2.56 1.21 14.97  0.737 A R - - - - 17
Sck[8]” 2.19 0.92 6.93 0.582 UHE A R - - 25
9.00 0.14 9.12  0.372 R 85 R - - - - 21
0.998  0.934  36.014  0.582 F AR 22.4 29.4 21.8 16.4 10.0
CHRC9]" £=0.1 Hz 1.343  1.247 13.852  0.642 HZE R 15.7 19.8 14.1 10.4 40.0
0.861  0.777  16.032  0.931 i U R 22.0 28.6 20.9 13.5 15.0
SCHk[10]£=0.1 Hz  0.69 0.53 6.51 0.71 ES ¥y 16.99 25.48 20.63 19.41 17.50
1 ) cy cs R+ R =5 5~2 mm 2~1mm 1~0.5 mm <0.5
XHk[11]f=0.1 Hz 0.368 1.311  1.183  0.886 20 bk - 16.1 15.8 18.1 50
0.151  0.818  0.686  0.734 LiROE Y 14.0 33.3 22.9 23.8 6.0

* SCHRE8TLLOTLL e IRy B SR X BUHEAT 005, 76 S 45 X HU IR o SCRRECHR #6462 S LA 10 SR 98 X ECT 95 2 51
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