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Study on strength bebavior of expansive soil

TAN Luo-rong, KONG Ling-wei
(Key laboratory of Rock and Mechanics, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: The relationships between strength indexes ¢, ¢ and dry density ¥, , degree of saturation s;, water content o, strength and

swelling pressure p of expansive soil are researched. The results show that the relationship between ¢, tang and y, , s,, @ are similar

to that of between swelling pressure p and ¥, s, @; the strength of expansive soil under any state can be represented both by

strength under saturated state and addition strength produced by suction; and the latter can be represented by swelling pressure of soil

in various states.
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Fig.1 The relations Between ¢ and @, y4, S
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Table 1 The experimental data of
compacted expansive soil

KR THE  WRE KD .

5 c/kPa @ /(°) tang

1% /KN-m® S, /% p/kPa

26.49 14.18 76.96 208.4 103.67 1249  0.222
28.53 14.53 87.19 247.5 99.79 1143 0.202
29.26 14.48 88.78 173.4 92.32 1036  0.183
30.82 14.45 93.10 128.8 86.02 9.92 0.175
31.60 14.37 94.36 110.0 79.01 8.42 0.148
33.55 13.90 93.61 62.1 59.96 7.69 0.135
34.80 13.80 95.70 38.1 54.86 6.54 0.115
37.03 13.30 92.60 31.7 47.35 6.29 0.110
41.24 12.54 94.49 18.1 28.38 6.19 0.109
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Table 2 The regression analysis results of correlation

betweenc, ¢ and ®, g S, of Yichang
expansive soil with various behaviors
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Table 3 The regression analysis results of the experimental
data of Guangxi expansive soil

PEAR a b d r s
c=aw’ -b -5.346 1 2455585 1 -0.9763 5.0978
6) 5877414  -6596.421 0.03 -0.9931 2.7587
Inc=aw’ -b -0.1032 -7.6159 1 -0.9945 0.0467
(6) -80.482 5 96.7692  0.03 -0.9979 0.0290
c=ay§-b 28.448 3 331.8675 1 09646 6.2246
(6) 2.0624X10"°  -19.2637 125 09899 3.3464
Inc=ayf -b 0.5494 3.5311 1 09888 0.0664
(6) 9.4226X10°  -0.5819 225 0.9892 0.0653
p=ao’ -b 03233 -18.772 1 1 -0.8451 0.8800
(6) 23615639  -409.6558 0.03 -0.8745 0.7984
p=a(lnew)’ -b -11.846 6 -49.5149 1 -0.8665 0.8218
(6) -748.5 -809.958 1 0.055 -0.8880 0.7569
p=ay§ b 1.707 5 159299 1 08302 09177
©) 5.506X10"° 53885 1625 09334 0.5908
p=a(lnyy)’ -b 22.7436 52.038 4 1 08199 09425
(6) 3.9627X10" 54497 445 09347 0.5853
c=ao’ -b 48325 2339665 1 -0.9689 2.8564
(5) 2.0537X10" 105635 275 -0.9829 2.1286
Inc=aw’ -b 139215 5623163 1 -0.9631 3.1094
(5) 25706 6X10™"° -110.8473 2925 -0.9879 1.8049
c=aS{ -b -1.308 2073887 1 -0.9004 5.024
(5) 4.9412X 10" 1095824 9.5 -0.9689 2.8580
Inc=asSy -b -1.4184 -5.768 2 1 -0.8887 0.0582
(5) -5.403X10%°  -47092 9.5 -0.9644 0.0336
p=ao’ -b -7.444 323653 1 -0.9684 04442
(5) 2.891X10%  -14.7421 1975 09749 0.3966
p=a(lnew)’ -b -21.500 7 -83.133 1 -0.9650 0.4668
(5) -1.3811X10™"°  -14.5454 1975 -0.9748 0.3970
p=aS{ -b -0.2059 -28.656 7 1 -0.9194 0.700 0
(5) 27.5513X10"  -13.1835 9.5 -0.9606 0.4944
p=a(nS.)-b -17.3619 -88.230 1 1 -09109 0.7346
(5) 6.247X10"  -14.0458 2875 -0.9520 0.54438

WA a b d r s
p=aw’—b 72193 2921597 1 09796 5.6233
%) 8.182.4  -9061.2420.0275 -0.9902 3.908 5
Inp=aw’ -b 01655 93331 1 -09935 0.0717
%) 2.4338X10% 74740 1.5 -09937 0.0706
p=ayi-b 37.6484  453.046 1 09941 3.0343
%) 3.727X10° 305381 6.5 09988 1.3512
Inp=ay!-b 0.8523 7.6069 1 09958 0.0578
%) 107.7778 130.5536 0.085 0.9996 0.0186
Cy=an® —b 32092 -141.6874 1 09821 22746
%) -1641.176  -2024.57 0.055 0.9911 1.604 1
InCy =ae’-b  982X10% -67749 1 -0.9958 0.0332
%) 558475  -70.0385 0.05 -0.9992 0.0145
Cr=ayd b 170668 1939195 1 09901 1.6942
%) 7.5776X10° 48697 595 0.9934 13874
InCy =ayy’ b 0.5159 34099 1 09918 0.0467
%) 181.8059  195.587 0.035 0.9982 0.0217
tanp=ao’ -b  45959x10° -04482 1 09311 0.0068
0) 3.86X10"° -03244 515 09482 0.0060
tanp=a(n®)’ -b 01533 08317 1 0.9213 0.0073
0) 8.199X10°  0.3228 1925 0.9485 0.0059
tanp=ayd —b 23584 20917 1 0.8940 0.0084
0) 9.3 9.6448 0.0255 0.9760 0.004 1
tanp=a(lny,)’ -b 03171 05276 1 09001 0.0082
0) 114875 12,0256 0.0725 0.9450 0.006 1
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Fig2 The relations between c, ¢ and p of expansive soil
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Table 4 Regression analysis results of correlation between Ac/c,, Atan¢/tang, and p/ p, of Yichang and Guangxi expansive soils

4 ek a d d >
[V 0.1864 9.23% 107 1 0.9859 0.1052
o pe 0.1152 01319 118 0.986 3 0.1037
APy 1.4126 0.724 1 0.9679 02317
c » 02131 -0.5210 2.8 0.9844 0.1620
R ¢ 0 , ,
Atang b, 1.802X 10° 2.146 X 10° 1 0.8820 0.0326
ang, - o 3.896 3.974 0.025 0.940 5 0.023 5
Mang 0, 0.1013 0.080 8 1 0.9410 0.0234
tang o 6.6012 6.5812 0.225 0.9554 0.020 5
A i, 0.1882 03725 1 0.9439 03222
o p 517998 517289 0.0185 0.992 0 0.1235
Ac 0.9826 -6.148 4X 107 1 0.9919 0.1237
2 ain )Y —b ,
. ¢ o 10215 -3.643 8X 10 0.965 0.9920 0.1228
e Aang _op i, 8.157 4% 1072 7.5414%10> 1 0.961 8 0.113 6
Atng Py
ang, o 0.2332 0.286 2 0.65 0.9676 0.1105
Mang o, 0.397 1 0.166 6 1 0.9424 0.1388
tan g, 7o 0.1612 0.0214 1.90 0.9706 0.099 9

e LR ESR p, =1kPa, % p <1kPaffit, Wik p=1kPa

RS BEBMES B LER

Table 5 The comparison between of prognostic and experimental values of strength of expansive soils

e I R AR TR A T 588 E HE AR S AR %o i 22 S AL T 98 P i 2
RIS KA - — - —
c¢/kPa tanp ¢/ kPa MIXTiIRZE/% tang ARIR 22/ % ¢/ kPa ARIR 22/ % tang ARIR 22/ %
9 208.4 103.7 0.2215 954 -8 0.188 6 -14.9 98.1 -5.4 0.2017 -8.9
8 247.5 99.8 0.2022 999 0 0.202 2 0 102.8 3.0 0.2149 6.3
7 173.4 923 0.1828 90.7 -1.7 0.1753 -4.1 93.1 0.9 0.188 5 3.1
6 128.8 86.0 0.1749 83.0 -3.5 0.156 5 -10.5 85.0 -1.2 0.169 0 -3.4
5 110.0 79.0 0.1480 79.0 0 0.148 0 80.7 2.2 0.1599 8.0
4 62.1 60.0 0.1350 644 7.3 0.124 4 -7.9 64.9 8.2 0.1322 -2.1
3 38.1 549 0.1146 520 -5.3 0.1128 -1.6 51.3 -6.6 0.116 2 1.4
2 31.7 474 0.1102 474 0 0.1102 46.0 -3.0 0.1120 1.6
1 18.1 28.1 0.1085 335 18 0.107 4 -1 294 4.6 0.106 2 -2.1
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