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Visibility and mechanical properties of transparent clay
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Abstract: The transparent soil is a kind of important material for the visualization researches model tests in geotechnical
engineering. It is of great significance to clarify its visibility control factors and physical and mechanical properties. The white
oil No. 15 and n-dodecane are used as the pore liquid, and the amorphous silicon powder is used as the solid phase material. By
comparing the ratio of different pore liquids and the mass ratio of silicon powder, it is found that the visibility is the best when
the ratio of the white oil No. 15 to the n-dodecane is 10:3 (volume ratio) and that of the pore liquid to the amorphous silicon
powder is 1.5:1 (mass ratio). The deformation and strength characteristics of the transparent clay with the best visibility are
tested. The test results show that the transparent clay is a highly compressive soil, and its compression deformation
characteristics are similar to those of Tianjin coastal soft clay, and their differences in compression coefficient and compression
modulus are within 10%. The consolidated quick shear tests show that when the stress level of transparent clay is relatively
lower (<200 kPa), the strength indices can be taken as ¢=11 kPa, p=14°~18°, and when the stress level is relatively higher
(>200 kPa), the strength indices can be taken as ¢=20.28 kPa~22.62 kPa, p=17°.
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Table 1 Schemes of material ratio

15 Em BTk VIV WA RERRT my
Vi/mL Vo/mL T By B omyg m,
272 27 10:1 252 168 150
250 50 10:2 251 168 150
230 70 10:3 250 167 150
214 86 10:4 250 166 150
200 100 10:5 249 166 150
188 112 10:6 249 166 150
230 70 10:3 250 179 140
230 70 10:3 250 157 160
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Fig. 1 Visibility of transparent soil under different values of m,/m,
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Fig. 2 Visibility of transparent soil under different values of V,/V,
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Fig. 3 Relationship between V}/V; and observable minimum font size
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Fig. 4 Grain-size distribution curves of amorphous silica powder
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Table 2 Results of density tests on transparent clay
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Table 3 Comparison of physical properties of transparent clay and Tianjin coastal soft clay

" B TR WRFLBEE R4 REC ER4ETREC R4EECE IR
pl(g-em’™) w/% e a;»/MPa’! C. Eqo0.1.02/MPa C,

AR ICEA R L 1.08 150 1.224 0.879 0.543 2.531 0.0006
R B X A i 8 1 1.757 50.3 1.34 0.81 0.65 2.81 —
S DU 2 AR R B £ 1.731 49.95 1.361 1.02 0.541 2.23 —
7 P IR 5 6 1 — 66.4 1.775 22 0.664 1.261 —
Ariake clays!"! — 87.4 225 3.8 0.98 0.855 —
Kitakyushu clays!™! — 59.4 1.582 1.6 0.548 1.614 —
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Fig. 6 Envelopes of consolidated quick direct shear strength
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