View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

34 1 \Vol.34  Supp.1
2015 5 Chinese Journal of Rock Mechanics and Engineering May 2015
12 2 1
(1. 361005 2. 310058)
2
TU 411 A 1000—6915(2015) 1—3484—07

VARIATION OF THE SHEAR STRENGTH OF XIAMEN UNSATURATED
RESIDUAL SOILS WITH WATER CONTENT
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(1. School of Architecture and Civil Engineering Xiamen University Xiamen Fujian 361005 China 2. Research Center of
Coastal and Urban Geotechnical Engineering Zhejiang University Hangzhou Zhejiang 310058  China)

Abstract Shear strength of unsaturated sandy and clay residual soils were conducted by consolidated-drained
shearing method using the conventional strain controlled direct shear apparatus. Results show that the shear
strength of two kinds of residual soils decreases with increase of water content. The initial water content has effect
on both cohesion and frictional angle of sandy clayey soils. The relationships between cohesion frictional angle
and water content of sandy clayey soils are quadratic and power respectively. While the initial water content has
negligible effect on friction angle of clay. The considerable influence of increasing water content on shear strength
of residual clay is decreasing the cohesion. The variation of cohesion with water content can be described by an
exponential relationship. On the basis of variation of shear strength indexes with water content two new strength
formulas of unsaturated sandy clayey and clay were established without suction component and were
demonstrated by further tests. Comparisons of the calculated and measured shear strength show that the accuracy
of the prediction is higher under high vertical stress. Two strength formulas can provide the good estimation of
shear strength of unsaturated residual soils in Xiamen for engineering application.
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Table 1 Basic physical indexes of residual soils
c=c, e 3 I /
2 ®) /% (g-cm ) % %
o=@, +dIn[(S”+1)/2]
2.69 17.8 1.75 321 180 141
S P 2.72 215 1.65 400 198 202
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Table 3 Shear strength parameters of eluvial sandy clay
2 mm 1% IkPa (9
1 2d sc1 115 28.6 35.9
5 sc2 135 56.0 334
27 SC3 15.6 725 313
Sc4 18.2 68.7 30.3
Sc5 21.0 476 29.1
9% SC6 24.1 17.8 27.8
11% 13% 15% 18% 21%
1.63 glem® 18.2% 15.6%
9% 12% 15% 18% 21% 25%
1.53 g/cm® 2
) 18.2%
0
Table 2 Shear strength program of unsaturated residual soils 18.2%
- (200 kPa)
1 2 3 4 5 6" 7
91 115 135 156 182 210 241 3.2
92 102 143 181 213 252 281
3 2 3
9.1% 9.2% 24.1%
28.1% 2 2
02 mm/mln ¢) — 81.08W—0.338 8 (RZ — 0982 5) (7)
50 100 200 300 400 0
kPa
O IREBs
3 35k — Wik
g
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301
1
3 1 25 1 1 I
10 15 20 25
3 15.6% 18.2% wi%
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350r Fig.2 Relationship between ¢ and w of eluvial sandy clay
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Fig.1 Test result of shear strength of eluvial sandy clay with 3 c 0w

different water contents

Fig.3 Relationship between ¢ and w of eluvial sandy clay
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Table 4 Comparisons of measured and predicted shear strength e
300 F —=><w=213%
of unsaturated sandy clayey residual soils ——w=252%
250 —HKw=282%
0, <
% IkPa /kPa /kPa IkPa 1% % 200
108 50 54.4 58.2 38 7.0 150 |
11.4 100 106.9 101.7 5.1 4.8 100k
12.0 200 178.9 177.9 1.0 0.5
50t
1.1 300 252.9 243.0 9.9 3.9
0 1 1 1 1 1 1 1 1 1
12.2 400 309.6 318.1 85 27 0 50 100 150 200 250 300 3350 400 450
13.2 50 78.1 84.9 6.8 8.7 o/kPa
13.3 100 125.8 119.1 6.7 5.3 4
137 200 195.7 187.8 79 4.0 Fig.4 Test result of shear strength of clay with different water
136 300 260.8 2535 7.3 28 contents
13.7 400 310.1 319.7 9.6 31 .
15.2 50 103.1 97.4 5.7 5.6 )
Table 5 Shear strength parameters of unsaturated residual clay
15.3 100 132.5 129.2 3.3 2.5
1% IkPa 19
15.9 200 185.6 192.4 6.8 3.7
c1 10.2 148.2 31.8
15.6 300 274.3 254.8 195 7.1
(o7 14.3 102.8 28.3
16.0 400 305.9 315.9 10.0 3.3
C3 18.1 52.4 26.0
18.6 50 88.9 97.5 8.6 9.7
c4 21.3 231 24.1
18.3 100 134.3 127.8 6.5 4.9
C5 25.2 10.2 23.0
17.9 200 192.7 188.0 4.7 2.4
C6 28.2 5.2 225
18.4 300 238.4 2439 5.5 2.3
17.8 400 301.5 306.6 5.1 17
23.9 50 50.8 44.2 6.6 13.1 4.2
24.4 100 59.8 61.7 1.9 3.2 5
23.9 200 1375 122.8 14.7 10.7 5(@) (b)
24.0 300 158.2 173.3 15.1 9.6
24.2 400 237.9 2217 16.2 6.8

c=663.8¢ 012" )
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6

Table 6 Comparison of measured and predicted shear strength
of unsaturated residual clay

)

1% /kPa /kPa /kPa /kPa 1%
10.5 50 168.7 251.1 82.4 48.8
9.9 100 220.4 298.5 77.8 35.2
10.0 200 281.3 3335 52.2 18.5
10.4 300 3214 355.0 33.6 10.4
10.2 400 399.8 403.8 4.0 1.0
14.0 50 141.7 140.0 1.7 1.2
14.4 100 158.4 151.2 7.1 4.5
145 200 195.4 188.9 6.5 3.3
14.4 300 247.8 230.8 17.0 6.8
14.0 400 336.2 329.3 6.9 2.1
18.5 50 70.0 71.6 1.6 2.3
17.8 100 105.9 98.8 7.1 6.7
17.7 200 157.9 149.7 8.2 5.2
18.3 300 192.4 173.1 19.3 10.0
18.2 400 2479 233.9 14.0 5.7
21.2 50 45.7 51.1 54 11.8
213 100 67.7 70.4 2.7 4.0
215 200 101.1 109.1 8.0 7.9
211 300 179.8 171.2 8.6 4.8
214 400 190.9 189.2 17 0.9
254 50 285 341 5.6 19.6
25.0 100 61.1 55.1 6.0 9.8
25.2 200 90.6 94.3 3.7 4.1
25.4 300 131.4 133.6 2.2 1.7
25.0 400 185.1 1745 10.6 5.7
28.3 50 23.6 28.1 45 19.3
28.1 100 53.7 48.4 53 9.9
28.2 200 85.6 88.0 24 2.8
28.3 300 120.6 127.6 7.0 5.8
28.1 400 177.1 167.8 9.3 5.2
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