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Abstract: Seepage model experimentis widely utilized in many engineering fields such as geotechnical engineering and oil engi-
neering since it can simulate the seepage process and movement law of fluid in porous media. While in the traditional seepage
model experiment, due to the opacity of model medium, the specific seepage process, diffusion law and occurrence state of fluid
cannot be observed directly. This paper presents the research progress of current visual seepage experiment, including its limi-
tations. And a new technique of seepage experiment based on transparent rock-soil material, combining with optical observation
method, tracer technique and digital imaging processing technology is proposed. In addition, the advantages and disadvantages
between this technology and the traditional visual seepageexperiment are analyzed. Compared with the traditional seepage exper-
iment, this technology can not only achieve the visual observation of the specific seepage process, but also has the advantages of
invlovement of simple devices, easy operation and low cost, which indicates that it is feasible to use of this material to carry out
visual observation of seepage experiment, laying a theoretical foundation for carrying out the visual seepage model experiment
based on transparent rock-soil material.
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Fig.1 Microscopic model for seepage experiment
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Fig.2 Sample of the transparent rock-soil material
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Fig.3 The sketch of sample preparation
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Table 1 Physical and mechanical parameters of different typestransparent rock-soil materials

BRI EREC WL L)) %2 KB 3 KU %4 ROKEER) 55 RE B
Prir R 1.442 1.442 1.458 1.333 1.336

Mo A ZE HE (kN/m?) 9.4~16.0 11.0~14.0 13.4~16.4 10.0 10.0

AR A1 () 19~36 29~42 44~59 — —

Hi % J1 (kPa) 20~44 0 0 — —

FE45 46 5K 1.60~3.00 — 0.34~0.54 0.10~0.15 16.60~20.60
BB R (cm/s) 2.3X1077~2,5X10° 15X107*~7.0X10? 1.3X10 9 ~2.1X107° 7X1072~6X10"%  50X10 ?~16X10"°
HA %5 F (pm?) 0.015~0.160 1~45 24~40 — —
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Fig.5 The seepage experiment device of the transparent rock-soil material
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Fig. 6 Seepage experiment based on transparent rock-soil

material
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