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Experimental study on nonlinear K-G model for turfy soil in the

seasonal frozen zone
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Abstract: Turfy soil in the seasonal frozen area is a special soil containing a large amount of undecomposed fiber
residues formed by the accumulation of plant residues in the swamp environment under the action of oxidation and
decomposition. The turfy soil fiber and its content have an important impact on the strength and deformation
characteristics of turfy soil. At present, the research on the constitutive relationship considering the influence of fiber
content on the strength and deformation characteristics of turfy soil is relatively scarce. The K-G constitutive model is
widely used for nonlinear theoretical and numerical calculation analysis in geotechnical engineering because the model
parameters can be directly connected with the bulk modulus and shear modulus of soil. Taking turfy soil with different
fiber content as the research subject, the stress—strain curve of turfy soil was studied by triaxial shear test, and the
nonlinear K-G model parameters of turfy soil were obtained. The linear function relationship between model
parameters and fiber content was established. It can provide some guidance for actual highway construction.
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Table 1 Main physical indexes of the turfy soil samples

LREE R em AKRW/Y AR TR/ MRS SRR ATBURE

(geecm™) G, w/ % W./ %
1 10~30 357.86 11.02 0.96 1.48 70.12 78.56
2 60~80 356.65 10.15 0.98 1.49 60.14 61.78
3 120~140 331.96 9.93 1.06 1.50 50.30 59.12
4 150~170 306.27 9.83 1.07 1.56 42.12 58.07
5 190~210 292.24 5.46 1.35 1.94 30.71 54.46
6 210~230 257.53 3.56 1.48 2.24 20.95 43.40
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Fig.2 Soil samples
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Table 2 p-g,curve fitting results

Y/ % P—e R’
20.95 P=0.0137¢,*" 0.9565
30.71 P=0.0058¢,*"" 0.9817
42.12 P=0.0024¢,"" 0.9756
50.30 P=0.0048¢,""* 0.9764
60.14 P=0.0059¢,*"" 0.9760
70.12 P=0.0116¢,*"™ 0.9394

#®3 q=n+tmp BEZHEER

Table 3 g=n+mp curve fitting results

HFop i/ % g=n+mp R?
20.95 q—3.54+0.868p 0.9976
30.71 q—4.83+0.935p 0.9977
42.12 ¢=8.34+0.938p 0.9985
50.30 q=—14.56+0.949p 0.9987
60.14 ¢g=—16.18+0.983p 0.9984
70.12 q=17.13+1.015p 0.9982

F4 FEHERERTEEMEK-GEESH
Table 4 Nonlinear K-G model parameters of turfy soil in

the seasonal frozen zone

P AUETIE/ 0

28 20.95 30.71 42.12 50.30 60.14 70.12

K/kPa 21.46 19.96 19.18 18.79 18.27 17.23
a 0.244 0.225 0.206 0.197 0.185 0.132

m 0.868 0.935 0.938 0.949 0.983 1.015
n 3.54 4.83 8.34 1456 16.18 17.13
B -4.51 457 -4.58 -459 -4.62 -4.69
G/MPa 1599 22.09 38.22 66.76 74.76  80.37
ag 3.92 4.28 4.30 4.36 4.54 4.76
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Fig.5 Curve of the parameters of the nonlinear K-G model vs fiber content
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