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Tests study for dynamic residual deformation characteristics of
high polymer cementitious Gobi soil
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Abstract; High polymer cementitious Gobi soil is made by mixing high polymer with Gobi soil in a certain ratio,
which can effectively improve the mechanical properties of Gobi soil. In order to study the dynamic residual
deformation characteristics of high polymer cementitious Gobi soils, the effects of high polymer mass ratio,
surrounding pressure, consolidation ratio and dynamic stress ratio on the residual shear strain and residual body
strain of high polymer cementitious Gobi soils were investigated in this paper using medium-sized dynamic triaxial
tests. The results show that the high polymer cementitious materials can effectively reduce the dynamic residual
deformation of Gobi soil, and the residual shear strain of polymer cementitious Gobi soil after 30 cycles of loading is
15.0% ~18.8% of that of natural Gobi soil, and the residual body strain is 12.1% ~22.2% of that of natural Gobi
soil. The reduction of residual shear strain was 85.0% and 95.2%, and the reduction of residual body strain was
87.9% and 95.5% for 3% and 12% of high polymer mass ratio. The larger the high polymer mass ratio, the larger
the reduction. Projection pursuit regression ( PPR) was used to analyze the influence weights of each influence
factor on the residual deformation, and the influence weights of the dynamic residual shear strain and residual body

strain of the polymer cementitious Gobi soil were obtained as high polymer mass ratio to peritectic dynamic stress
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ratio to consolidation ratio. An exponential function was used to fit the relationship between residual deformation and
vibration times of polymer cementitious Gobi soil, and a modified residual deformation model of high polymer
cementitious Gobi soil was established, which can respond to the effect of high polymer mass ratio.

Key words: high polymer cementitious Gobi soil ; dynamic triaxial test; residual shear strain; residual body strain;

projection pursuit regression; residual deformation model
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Table 1  Basic properties of two component elastic polyurethane

I/ (g/em®) G/ % FTWR/A SCFWR/R SRR/ MPa LIS RGO E/ MPa
1.403 95.5 1.0 45 0.71 528 121
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Table 2 Residual deformation test scheme of high polymer cementitious Gobi soil

RV R,/ % [EZ5H K, % o,/ MPa ZhRE ST CSR
0 1.0.1.5.2.0 0.3.0.6.0.9 0.4.0.8
3 1.0.1.5.2.0 0.3.0.6.0.9 0.4.0.8
6 1.5 0.3.0.6.0.9 0.4.0.8
9 1.5 0.3.0.6 0.4.0.8
12 1.5 0.3.0.6 0.4.0.8
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Fig. 4 Effect of R, on dynamic residual deformation of high polymer cementitious Gobi soil when CSR=0.4
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Table 3 Effect of polymer mass ratio on residual shear strain of high polymer cementitious Gobi soil

BRI v}/ % SRATVIINIAE v W/ NI/ %
CSR 04/MPa
R,=0%  R,=3% R,=6% R,=9% R, =12% R,=3%  R,=6%  R,=9% R, =12%
0.4 0.3 0.338 0.051 0.043 0.038 0.016 85.0 87.4 88.7 95.2
0.6 0.576 0.094 0.069 0.067 0.038 83.6 88.0 88.3 93.4
0.9 0.739 0.129 0.103 — — 82.5 86.0 — —
0.8 0.3 0.555 0.091 0.075 0.060 0.040 83.7 86.5 89.2 92.8
0.6 0.922 0.169 0.118 0.112 0.075 81.6 87.2 87.9 91.9
0.9 1.349 0.254 0.213 — — 81.2 84.2 — —
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Table 4  Effect of polymer mass ratio on residual body strain of polymer cementitious Gobi soil

FRANIRRIAE £30/% BRAVRRAE &30 U8/ INIR /%

CSR 03/MPa
R,=0%  R,=3% R,=6% R,=9% R,=12% R ,=3% R,=6% R ,=9% R, =12%
0.4 0.3 0.279 0.034 0.030 0.023 0.013 87.9 89.1 91.8 95.5
0.6 0.387 0.063 0.050 0.037 0.019 83.6 87.0 90.4 95.1
0.9 0.515 0.115 0.091 — — 7.7 82.3 — —
0.8 0.3 0.311 0.065 0.053 0.038 0.019 79.1 82.8 87.8 93.8
0.6 0.615 0.111 0.075 0.068 0.039 82.0 87.8 89.4 93.7
0.9 0.900 0.182 0.136 — — 79.8 84.8 — —
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Fig.5 Effect of confining pressure oy on dynamic residual deformation of high polymer cementitious Gobi soil
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Fig.6 Effect of K on dynamic residual deformation of high polymer cementitious Gobi soil
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Fig.7 Effect of CSR on dynamic residual deformation of high polymer cementitious Gobi soil
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Table 5 Relative weight coefficient of influence factors on residual deformation

AL 5 R R, B I CSR Bl oy 45 L K,
FRARTY I AE 20 1.000 0.142 0.205 0.040
FRAAANAE &30 1.000 0.148 0.235 0.024
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Fig. 8 Relationship between dynamic residual deformation and vibration frequency of

high polymer cementitious Gobi soil when K is 1.5 fitted by Shen Zhujiang model
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Table 6 Summary table of index m when the residual shear strain 7, is fitted with an exponential function

Ef,?iﬁ%i — 0,=0.3 MPa 0,=0.6 MPa 0,=0.9 MPa .
» CSR=0.4 CSR=0.8 CSR=0.4 CSR=0.8 CSR=0.4 CSR=0.8

0 1.0 0.74 0.66 0.58 0.52 0.42 0.32 0.54

L5 0.97 0.78 0.88 0.66 0.67 0.51 0.75

2.0 1.20 0.94 1.05 0.88 1.06 0.78 0.98

3 1.0 1.23 0.98 0.77 1.13 0.88 1.03 1.00

L5 1.36 1.12 1.28 1.19 1.38 1.23 1.26

2.0 1.59 1.35 1.56 1.24 1.45 1.06 1.38

6 L5 1.69 1.49 1.60 1.39 1.52 1.25 1.49

9 L5 1.83 1.58 1.67 1.43 — — 1.63

12 15 1.96 1.91 1.86 1.79 — — 1.88

RT BRENE ¢ RAEHEBBESHIEH m L2

Table 7 Summary table of index m when the residual body strain &, is fitted with exponential function

Ef;%iﬁ%ﬁ —_— 0,=0.3 MPa 0,=0.6 MPa 0,=0.9 MPa .
» CSR=0.4 CSR=0.8 CSR=0.4 CSR=0.8 CSR=0.4 CSR=0.8

0 1.0 2.29 2.13 2.24 2.08 2.13 1.92 2.13

L5 1.99 2.03 2.08 2.06 2.09 1.90 2.02

2.0 1.92 1.81 2.02 2.00 2.08 2.12 1.99

3 1.0 2.66 2.12 2.45 1.53 2.55 1.96 2.21

L5 2.37 2.18 2.35 2.54 2.32 2.62 2.39

2.0 2.17 2.32 2.25 2.48 2.43 2.54 2.36

15 2.38 2.53 2.50 2.61 2.52 2.68 2.54

L5 2.78 2.73 2.77 2.68 — — 274

12 L5 2.94 2.81 2.93 2.82 — — 2.87
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Fig.9 The ¢, /S;-y, and c,,-y, relationship curves of high polymer cementitious Gobi soil fitted by
Shen Zhujiang residual deformation model under different R conditions
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Fig. 11  Relationship between dynamic residual deformation and vibration frequency of high

polymer cementitious Gobi soil fitted by modified model
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Fig. 12 Test results of modified model used to fit the dynamic residual deformation of high polymer cementitious Gobi soil
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Table 8 Parameters of dynamic residual deformation model of high polymer cementitious Gobi soil

FRY TR L R,/ % ¢/ % ¢, 3 cy/ % cs

3 0.17 0.66 0 3.80 0.97
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