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Table 2  Particle gradation of soil sample %
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R3 LA NI FRFIA
Table 3 Main physical and mechanical performance indexs of soil sample
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Fig.1 Heavy compaction curve of soil sample
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Fig. 2 Large-scale direct shear test
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Fig. 3 Relation curves between shear strength parameters

and water content
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Table 4 Regression results between cohesion and water

content
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Table 5 Regression results between cohesion and

compaction degree
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Table 6 Regression results between internal friction angle

and water content

F IR wl% by b, R
4.8 -1125.836 252.352 0.996
6.8 -664.800 153.393 0.973
8.8 -1249.165 285.775 0.984
10.8 -838.794 192.992 0.993
12.8 -601.671 138.932 0.969
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100 42.538 2.430 1.153 0.986
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Table 7 Regression results between internal friction angle

and compaction degree

K H wl% B, B, R
48 -95.226 | 29.673 0.973
6.8 -129.672 | 37.060 0.979
8.8 -113.023 | 33.269 0.974
10.8 -167.615 | 44.989 0.991
12.8 -239.754 | 60.542 0.983
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Table 8 Verification of prediction models for shear strength parameters

U - PR W ¢
o | e | S| B | x| s | s | i | g |
kPa kPa 2%/kPa %1% ) ) 2/(°) %1%
5 100 37.0 34.9 -2.1 -5.6 41.0 41.9 0.9 2.3
10 95 45.7 46.4 0.7 1.4 38.1 37.7 -0.4 -0.9
15 90 14.9 13.6 -1.3 -8.5 30.5 31.8 1.3 4.4
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Prediction models of shear strength parameters for sandy soil of weathered
granite gneiss

ZHA Xudong, MO Chou, ZHANG Junyi, WU Shuangping
(School of Traffic and Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: [Purposes] The variation law of unsaturated shear strength with water content and compaction
degree was analyzed in sandy soil of weathered granite gneiss. [ Methods] Taking the typical weathered granite
gneiss sandy soil filler from the western Dabie Mountains in Anhui as the research object, non-saturated
samples of this sandy soil in 20 different combinations of water content and compaction degree were prepared
using the static pressure molding method. The influence of current water content and compaction degree on its
shear strength parameters was analyzed through large-scale indoor direct shear tests. The corresponding
comprehensive correlation models were established by regression, and their prediction accuracy was verified.
[Findings] Under the same compaction degree, the cohesion and the internal friction angle of soil samples
have significant unimodal left-skewed Gaussian function correlation and a power function negative correlation
with the water content ratio (ratio of water content to optimum water content) , respectively. Under the same
water content, both of the cohesion and the internal friction angle have significant logarithmic function positive
correlation with the compaction degree. The established comprehensive correlation models of cohesion as well as
internal friction angle with water content and compaction degree are higher in prediction accuracy.
[ Conclusions] The prediction models can be used to predict the pseudo-cohesion strength characteristics for
the compacted sandy soil, providing reference for the strength parameter modeling of similar soil.

Key words: road engineering; sandy soil; direct shear test; shear strength; prediction model; Gaussian

function
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