45t 53 w L T B ¥ ik Vol.45 No3
2023 £ 3 A Chinese Journal of Geotechnical Engineering Mar. 2023

DOI: 10.11779/CJGE20211558

Ko B\ G THARY BB - R B AE R R T Y S A 5

wEWw, ZEF, HHFE

RGBT R AR TR S @B e, #1dE 2L 430070)

B F: MR BRI R, RSN ) B AR AT Ko [ S5 RF R AR =Hhile R G0 A FYIaa
X EE L R HEAT T — RN Ko 1451058, BEST 7 D (82 R AR R, UK 7 SRR 1) Ko R BORUBRL AR 2
T SORTOER, AL TR R EUE AR S B ROR FIR Ko AR R - RARR R, SRl TR SR
PR IAI, TR R R S e th AT T b SRR Ko [R5 B 1) I8 - I AR 5% 5% AT ek R R
It 2l ) A AN T (IR0, Ko B/, BUKLARRE 3G R AEAH IR AR A i 45 RN T 26 AE T, SRS R AR AR X s BB/
KooK, FURLARPE B (E Ko IRAS T, B Sl A RN 038 n, SIEsid (Ul LB ag i, D02irka buigis . S
W IR AR A 85 RERCR AR R ) A 2808 ) R RITIZ B R, IZipba BB . e B & B TN 1 — %€ R )
Vi A Ko [ G5 S ERD (Y8 J)-NiAR SR 2R, BT e AR T S MU T Ko [ 45 1A L) B ARG I ) — iR 5% 2R RS«

R B-NAKR, ARSI, Ko 4wkt s R

FESHES: TU43! XHRFRIRAS: A XEHS: 1000-4548(2023)03-0478-08
EZE N KFEWA964— ), T, 1, Bz, HELAES, FEENFEE T TR BRI T/E. E-mail:
zhangjr@whut.edu.cno

Stress-strain model and deformation parameters of Ko-consolidated coral sand

ZHANG Jiru, PENG Weike, ZHENG Yanjun
(School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, China)
Abstract: The stress path followed by soil consolidation in the hydraulic filling site where the coral sand is used as the filling
materials is characterized by Ko-consolidation. In order to investigate the stress-strain behaviors of the Ko-consolidated coral
sand, a series of Ko-consolidation tests in a triaxial cell are carried out for the coral sands with different initial relative densities.
The Ko-values of the coral sands are measured and their particle breakage indexes are evaluated. Based on the generalized
Hooke's law, a nonlinear elastic model in the form of a power function is proposed to describe the stress-strain relationship of
the Ko-consolidated coral sand. The functional expressions for the deformation parameters are presented, and the calculated
results of the model are compared with the test curves. The results show that the stress-strain relationship of the Ko-consolidated
coral sand may be expressed by a power function. With the increase of the axial effective stress, the Ko-value decreases, and the
particle breakage index increases. Under the same axial effective stress, a small initial relative density corresponds to a large
Ko-value and a large particle breakage index. As the increase of the axial effective stress in the Ko-state, the tangent modulus of
the coral sand increases, and the tangent Poisson's ratio decreases. Under the same axial effective stress, the larger the initial
relative density, the larger the tangent modulus, and the smaller the tangent Poisson's ratio. The stress-strain relationship of the
Ko-consolidated coral sand with different initial relative densities within a certain stress range is reasonably predicted by the
power function model. The model and deformation parameters reflect the influence of the stress path of Ko-consolidation on the

stress-strain relationship.
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Table 1 Physical parameters of coral sand
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Fig. 1 Grain-size distribution curves of coral sand
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Fig. 4 Curves of axial effective stress versus axial strain
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Table 2 Test regression values for parameters 4 and B of Eq. (1)

D: A B R?

0.5 718.94 1.281 0.9960

0.6 732.40 1.242 0.9961

0.7 779.94 1.245 0.9969

0.8 870.28 1.261 0.9976

0.9 906.65 1.237 0.9965
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Table 3 Test regression values for parameters K1 and AK of Eq. (2)

D: Ki AK R?

0.5 0.434 0.087 0.9777
0.6 0.426 0.093 0.9739
0.7 0.420 0.097 0.9800
0.8 0.403 0.090 0.9903
0.9 0.383 0.087 0.9589
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Table 4 Formulas for test parameter regression value

RIESH FAETEANX FHRSHL R?
A A=a,+bD, a1=442.33,b1=513.30  0.9284
B B=c, c1=1.253
K K =a,-bD,  @=0.501, b>=0.125 0.9226
AK  AK =c, 2=0.091
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Table 5 Calculated regression values of test parameters

Dx A B K AK
0.5 698.98 1.253 0.439 0.091
0.6 750.31 1.253 0.426 0.091
0.7 801.64 1.253 0.414 0.091
0.8 852.97 1.253 0.401 0.091
0.9 904.30 1.253 0.389 0.091
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