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Strength Property and Feasibility Test of
Transparent Soil to Model Clayey Soil

GONG Quanmei, ZHOU Junhong, ZHOU Shunhua , JI Chang

(Key Laboratory of Road and Traffic Engineering of Ministry of
Education, Tongi University, Shanghai 201804, China)

Abstract: The transparent soil was developed to model clayey
soil, which was composed by amorphous silica powder, white
mineral oil and dodecane mixture (2.5 : 1 by volume). Based
on the consolidated quick direct shear tests of 120 transparent
soil samples with different stress states and normal
consolidated compression tests, the shear strength under
different stress states was given, also the strength and
showed high

The loading-settlement curves,

deformation properties were studied and
similarity to clayey soil.
ultimate bearing capacity, and velocity field displacement field
were obtained by plate loading tests with the same settlement
rates. The feasibility of using transparent soil to model clayey
soil was finally verified by comparing with some known

results.
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Fig.1 Schematic diagram of model test using

transparent soil
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Fig.4 Key steps of transparent soil preparation
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Tab.1 Error of oil content measured with combustion
method
F5  m/g m/g mi/g w/N w/% 7 %
1 7.33 16,43 8.83 506,67 500 1. 33
2 7.52 15,72 8.91 489,93 500 —2.01
3 7.26 16. 36 8.72 523.29 500 4. 66
4 7.38 17. 65 9.11 493. 64 500 —1.27
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Fig.5 Oil content of transparent soil under different

consolidation pressure
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Fig.6 Curve of compressibility behaviour
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Tab.2 Physical mechanical parameters of Shanghai clayey soils'*%

TEAFR +EFS p(g/em®) e aw.1~0.2/MPa™1  Eg 1~0.2/MPa /P EE?[E]‘I?&W(O)
REOREFBFEHL 1,03 1.71~1,8  1.00~1.36  0.300~1. 030 2.20~5.97  8.5~14.2 12, 1~28, 0
RERIBFE L @ 1.64~1,79  1.12~1,67  0.550~1. 650 1.32~3,58  11,5~15.7 8.5~16.9
IR ®,61 1.75~1.90  0.85~1.22  0.280~0.710 3.00~6.77  11.5~20.0  12.7~27.4
2.3 HEEREESHE *3 EFEREE
2.3.1 gﬁgfgﬁ; Tab.3 Consolidated quick direct shear strength
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HATIEES R R R AT AR RETFE ) . 0L L o o
YA Pt RS T T RO BT [ 45 A T — 2 37.5 25.0 15.7 17.7 16.6 17.6
2 3 ARRIR AR T B U 4 1 150 [ g z;g 37(; 5 270.18 273.81 271.10 281.56
16. 3 3 N ow UM 45 R ) 0 9Tk 10 FRRL ). 5o: 0 12.5 13;. 0 15. 6 12. 5 13;. 9
AR 3 BT 2 A R AT 1R 45 8 50,0 250 177 180 183  17.4
VLA AT WENE R e 0 0 0 T o
E. B 7 AhATHIE 4 1k 50. 0 kPa ik W I fE0~ 62.5 62.5 35.7 35.7 34,3 34,9
300. 0 kPa i 7508 - i 7189 [ i i fu.28 18] 725835 75.0 75.0 39.3 39.9 43.2 41.6
100. 0 0 9.2 10. 3 9.3 10. 9
SAT R T ARE £ TR PR A A s R E £ 100. 0 50. 0 30.0 30.0 30. 1 30.5
BB R e AR, W 7 s, LIBTHY B 45 o 2R 100. 0 100. 0 52. 1 55. 9 52.8 55. 2
837 AR - 3 R AT B 97 BT 150.0 0 10. 6 10. 8 10.7 10. 4
20.0 ka H’Jﬁ‘ﬂ/j_:‘)ﬁlﬁﬂ,?]‘%ﬁ‘ﬁ}ﬁ_\ij]ﬁuTE’Jﬁ% 150.0 50,0 33.6 34.8 3.2 376
56 8 A B HEAT UL B - I8 AR + i SRS TR 150.0  100.0 56. 4 59.5 60.5  63.6
0~25. 0 kPa 2 [A] B}, BB EEFS AR AT B N c= 7. 71 150, 0 150, 0 82.0 81.7 79,4 79,7
KPa, o 22, 24°: i HRATE 100, 0~200. 0 kPa 2 200, 0 0 10. 4 11,4 9.9 10, 9
¢ . ’ e : : 200. 0 50. 0 41.0 40, 4 44, 6 44, 4
B B s 38 FE AR AR AT HUCR . c=0. 92 kPa, =27, 98", 200.0  100.0 60. 9 68. 5 67.6  64.0
er%:z 3 %ﬁ%ﬁ@ﬁ%?&ﬁ%ii&ﬁﬁﬁ%iﬂ 200. 0 150.0 85.1 86.2 88.5 94, 6
i o - . 200, 0 200. 0 109, 1 109, 5 1050 104, 9
B+ BB [ PR B A8 bn AR L R B R 7R 0~ 250. 0 250. 0 128. 1 130. 2 135.7  136.7
24.18 kPazZ [a] , N EE¥E MR 7£19. 44°~28. 63° Z ] , 300. 0 300. 0 151. 9 158.6 1612 152.4
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Fig.7 Envelope graph of consolidated quick direct shear
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Fig.13 Deformation in the soil under plate
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