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Correlation of microstructure indices and performance
of sand solidified with polymer material SH
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Abstract: Organic polymer material SH, as an economical and environmentally solidified material, possesses useful properties in
control of desert. Sand with different densities is solidified by SH material of different consistencies with different means of
reinforcement. After being solidified, microstructure of the sand will be changed; and accordingly the mechanical property will
change also. Graphics manipulation has been used to count and analyze the stereoscan photographs of solidified sand. Multivariate
stepwise regression method has been used to calculate the correlation of microstructure indices and the mechanical property, and
analyze and evaluate them. The result shows that there exists good correlation between the mechanical property and microstructure
indices of sand after solidified by SH material. Anisotropy, equivalent diameter, aspect ratio, fill ratio and ratio are the five significant
indices effecting on the mechanical property of sand with SH. It is shown that SH is an ideal polymeric soil consolidator in terms of
microstructure.
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Table 1 Basic physical parameters of sand in Shapotou of Ningxia

A " Y ALK %o UL 2%/ %o

i RIS RH - A ()%

HE Y KA Ji ffA EY Y 0.25~0.1 0.1~0.05 0.05~0.005 <0.005
2.66 2.09 55.8 36.9 25 4.8 74.8 249 0.1 0.2
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Bl 1 SH [EERIHOIL S (X 100)
Fig.1 Microstructure of SH-fixated sand(X 100)
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Fig.2 Microstructure of SH-fixated sand(Xx 1 500)
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Table 2 Summary of performance and microstructure indices of sand solidified with SH

U . LIRS iE e
SH & WAFTHE e a7 -
/L o/ (glerr) TR R P EEEEf ‘(22‘@;%%51 FRSEE SRES W Fepll AL
q/ MPa c/kPa o/ (°) k /(10" cm/s) (4n) (De) (Kei) (Fy) (Afrac)
0 1.54 0.045 0 3427 1.40 0.960 2.848 0.439 0.954 0.302
1.55 2.25 2.63 21.27 1.19 0.959 2.152 0.427 0.966 0.313
20 1.60 2.80 3.81 22.70 1.09 0.958 2.659 0.422 0.950 0.334
1.65 3.36 4.72 23.38 0.96 0.947 2.464 0.413 0.953 0.339
1.55 3.15 4.45 23.18 0.87 0.969 2.639 0.431 0.953 0.315
40 1.60 3.82 6.23 2523 0.72 0.967 2.831 0.418 0.939 0.336
1.65 4.48 7.08 26.49 0.59 0.957 2.612 0.405 0.941 0.342
1.55 3.88 7.04 2627 0.74 0.978 2.617 0.417 0.950 0.358
60 1.60 4.44 7.29 28.74 0.56 0.975 2.767 0.419 0.952 0.379
1.65 4.99 7.58 29.83 0.41 0.971 2.614 0.423 0.954 0.412
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Table 3 Coefficient of correlation analysis of performance
and microstructure indices of sand solidified with SH

- Fert SEE WERE Fedl WL
Ay D, K F; Afrac

PUESRE 07316 07589  -02565 -0.5040  0.7506

FERIy 05519  0.6439  -04952 -0.5633  0.7827

WEEE S 0.5796  0.5526  —03081 -03400 09196

BIBRAM 05356 06074 03480 04798  —0.8065
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Fig.3 Regression and fitting curve of pressive strength and
microstructure indices
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Fig.4 Regression and fitting curve of cohesion and
microstructure indices
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Fig.5 Regression and fitting curve of internal friction
angle and microstructure indices
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