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Permeation process of clay under different stresses
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Abstract: Permeability is one of the important engineering properties of clay. It is characterized by the permeability coefficient,
and its mechanism lies in the permeability process of water in clay. In order to describe the permeation process of clay, the
developed rigid wall consolidation infiltration device is used to carry out clay seepage tests under 9 stress conditions. The water
transfer rate and flow rate at different positions of the clay are quantitatively analyzed by the fluorescence tracing technique.
The results show that the water transfer rate on the same cross section of the sample varies widely, and the distribution is very
uneven. The dominant channel is easy to appear in the seepage process, and the distribution of the dominant channel is random
and irregular. Under the influences of hydraulic seepage consolidation, there are also differences in permeable rate and flow rate
on different cross sections. The parametric value of the soil layer near the water body is the largest and shows a decreasing
trend along the seepage direction. The permeable rate and flow rate of clay both increase with the increase of hydraulic gradient
and decreases with the increase of consolidation pressure, but the hydraulic gradient is more significant than consolidation

pressure in terms of influence degree.
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Table 1 Loading schemes of tests

RIEHMT  [FLEEN plkPa  BIBEKIE pw/kPa [k /It
Tl 100 50 1:05
T2 100 100 1:1.0
T3 100 150 1:15
T4 200 100 1:05
T5 200 200 1:1.0
T6 200 300 1:15
T7 300 150 1:05
T8 300 300 1:1.0
T9 300 450 1:15
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Table 2 Physical parameters of soil

ROk AE X

fﬁ%ﬂ:‘g EE‘EE we/% ;‘;@‘ﬁj’giﬁ Ir

2.68 383 19.3 19.0
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Table 3 Percentages of particle size of clay
RifEie > 1.0~ 0.5~ 025~ 0.075~ <
F/mm 1.0 0.5 0.25  0.075 0.005 0.005
EE/% 00 05 1.9 3.4 67.3 26.9
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Fig. 1 Container of penetration tests
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Fig. 2 Photo of sample and longitudinal cutting method
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Fig. 3 Cutting method and numbering of cross section of soil

sample
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Fig. 4 Photos of extracting fluorescent solution
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Table 4 Physical parameters of soil after consolidation

i R p /(g em’) BRI wi%

s Ll L2 L3 Ll L2 L3
Tl 197 198 198 323 304 298
™ 198 1.99 199 305 301 295
T3 198  1.99 200 289 273 269

T4 2.00 2.01 2.01 26.2 25.9 25.4
T5 2.00 2.01 2.02 26.1 25.6 253
T6 2.01 2.01 2.02 26.0 25.4 25.1
T7 2.01 2.02 2.03 25.5 24.2 23.7
T8 2.02 2.02 2.03 253 23.5 233
T9 2.04 2.05 2.05 24.1 23.1 23.1
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Fig. 5 Distribution of permeable rate of each soil layer
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Fig. 6 Distribution statistics of dominant channel area
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Fig. 7 Variation of average permeable rate with height
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HI& 8 T, JETE A AR N A A ek b

0 10 20 30



760 "+ T OB % M

2022 4E

IKEFAE, SEEAKERNE R L1 B, H
WERT L2 AL3 2 ARRRIE R s EHR b
BEZMRZRRN, FTRELHRIFRKR, SR
KA 2 FLBREE 53 T B s e .
N 53 AT 7K 36 R 25 T 7 o8 W T 6 1) 5 i
£, HiRiE P RS 2 mRIE 9, 10,
1007
90
80
701
2 60¢
’B?rso-
bz
B 40}
301

—=— £, =100 kPa(L1)
—e— R.=200 kPa(L1)
20+ —A— =300 kPa(L1)

10+

50 75 100 125 150 175 200 225 250
KA BB EE
9 L1 EREXRKMKDHEENTK

Fig. 9 Variation of channel rate of soil layer L1 with hydraulic
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Fig. 11 Force diagram of sample seepage in soil
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