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Triaxlal test of shear properties of eluvial gravel soil

DONG Hui'?*, CHEN Xi-wen', FU He-lin*, CHEN Cheng', HU Zi-ran'
(1. School of Civil Engineering and Mechanics, Xiangtan University, Xiangtan 411105, Hunan, China;
2. Institute of Rheological Mechanics, Xiangtan University, Xiangtan 411105, Hunan, China;

3. School of Civil Engineering, Central South University, Changsha 410075, Hunan, China)

Abstract: Eluvial gravel soil is a kind of noncontinuous and inhomogeneous material, which is
different from soil and rock mass. Besides, as slope or landslide material of landslide, it is widely
distributed in southwest and northwest of China. Based on instability mechanism of landslide
failure after continuous heavy rainfall, this paper analyzes the changing rules of curves of
principal stress difference-strain, curves of pore water pressure-strain, failure mode, and shear
strength parameters of eluvial gravel soil with different stone contents, moisture contents and
confining pressures. The research results show that, most of curves of principal stress difference-
strain demonstrate the ladder-like distribution and eluvial gravel soil has a strain hardening
phenomenon. Stone content and moisture content are the critical factors for shear properties of
eluvial gravel soil. When the moisture content remains the same, with the increase of stone
content, cohesion decreases and internal friction angle increases; when the stone content remains
the same, with the increase of moisture content, cohesion first increases and then decreases, and

internal friction angle decreases. And shear strength of eluvial gravel soil is the largest under the
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combination of the best stone content and the optimum moisture content, the characteristics of

composite index can be used as a theory judgment for landslide failure after continuous heavy

rainfall. 2 tabs, 8 figs, 15 refs.

Key words: road engineering; eluvial gravel soil; shear properties; triaxial test; stone content;

moisture content
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Tab.1 Test conditions
WEE | & | Bk | BE| SR/ | THE/ | LB oK
Fi'd B/ % | %/ % | /kPal (mm » min~1) [(g « em ™) |3/ % Wi/ %
1| 20 | 11 [100 1 1.907 [18.3] 30
2 | 20 | 11 |200 1 1.926 [18.3] 30
31 20 | 11 |400 1 1.899 [18.3] 30
4| 40 | 11 | 100 1 1,959 [11.7] 30
5 | 40 | 11 | 200 1 1.958 [11.7] 30
6 | 40 | 11 | 400 1 1.960 [11.7] 30
7 | 60 | 11 | 100 1 2.001 |16.7] 30
8 | 60 | 11 | 200 1 1.977 [16.7] 30
9 | 60 | 11 |400 1 1.995 |16.7| 30
10 | 60 7 | 100 1 1.937 |13.3| 30
11 | 60 7 | 200 1 1.905 [13.3] 30
3 . 12 | 60 7 | 400 1 1.924 |13.3| 30
(b) RS .35 13 | 60 9 [ 100 1 1.991 [11.7] 30
1 R - IR 14 | 60 9 | 200 1 1.986 | 11.7| 30
Fig. 1 Photo of eluvial gravel soil 15 60 9 |400 1 2.003 11.7 30
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Fig. 2

Curves of principal stress difference-strain
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Fig. 3 Curves of pore water pressure-strain
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Tab.2 Results of shear strength parameters

R FE S o1/kPa o2 /kPa ¢/kPa (p/(o)
1 457.7 100
2 655. 1 200 117.16 14. 45
3 961. 8 400
4 419.1 100
5 614.6 200 84.42 17.98
6 988.1 400
7 377.2 100
8 554.1 200 41. 87 22.97
9 1048.1 400
10 601.8 100
11 877.9 200 79.71 30. 67
12 1519.2 400
13 556. 1 100
14 869. 3 200 97. 30 26. 45
15 1 346.2 400
16 224.2 100
17 390. 4 200 8. 89 18. 06
18 788.5 400
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Fig. 4 Impact of stone content on shear strength

parameters of eluvial gravel soil
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Fig.5 Impact of moisture content on shear

strength parameters of eluvial gravel soil
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Fig. 6 Mohr's stress circle and shear strength envelope curves
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