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Abstract: A series of experiments are conducted by using the triaxial permeameters to study the influences of the incorporation
ratio of bentonite and the effective consolidation stress on permeability anisotropy, and the corresponding microscopic
mechanisms are investigated. The results show that: (1) When the bentonite is added, the permeability coefficient and
permeability anisotropy of the mixed soil decrease significantly, but with the increasing incorporation ratio of bentonite, the
permeability anisotropy tends to be stable because the effective pore proportion ratio tends to remain constant. (2) With the
increasing effective consolidation stress, the permeability anisotropy of the mixed soil increases. When the effective
consolidation stress increases, both the effective pore area ratio and the effective pore proportion ratio increase, which indicates
that the ratio of vertical to horizontal effective pore areas is increasing. (3) Considering the influences of the incorporation ratio
of bentonite and the effective consolidation stress comprehensively, if intending to quantitatively analyze the impact of these
two factors from the perspective of microscopic analysis, it is recommended to use the effective pore proportion ratio as the
parameter of microstructure.
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Table 1 Test schemes

] [t 45 1K 71 /kPa

B5K95V1 B5K95H1 100
B5K95V2 B5K95H2 200
B5K95V3 B5K95H3 300
B20K80V1 B20K80H1 100
B20K80V2 B20K80H2 200
B20K80V3 B20K80H3 300

KV1 KHI 100
B10K90V1 B10K90H1 100

T VAR B MSIERK, B52SERBNEEBE R by
H RFAKTHEERK, BERBIEREOVKTESE R ks
V HH Z G ETARER B 458 77, 14100 kPa [E455 77, 1K
BEEHE

2 WWERDH
2.1 REBRREGEMEST
ARG R B A M PRAS, IS ASF IR L8\
MRG R L BB RE R WK 2 s
®2 EERAFMLIIREER
Table 2 Atterberg limits of mixed clays

Cikel 28R /% /%
K 30.98 62.15
B5K95 35.16 65.85
B10K90 38.26 69.04
B20K80 42.70 78.98
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Fig. 1 Atterberg limits of mixed clays
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Fig. 2 Drainage volumes of mixed clays (100 kPa)
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Table 3 Test data
ARG [t 45 & 71/kPa k, /(107ecms™) k,/(107ecms™) r=k Ik,
100 10.39 8.35 1.244
B5K95 200 8.01 5.81 1.379
300 6.19 4.41 1.400
100 6.46 5.19 1.245
B20KS80 200 4.17 3.04 1.372
300 2.41 1.73 1.393
K 100 21.19 15.28 1.387
B10K90 100 8.97 7.15 1.255
FRFLB LA LE T, B M5E RIS /N 53 % 1) S LB 25 8 45 2 A7 1AL I 4 s .
1-2 MHCEHM, BRSPS I B 14s -
WA (UBSHETINE) BiE R0 ol
W UG AR e, 4R LB By 5%, 5
RA LRSS RBER T 2 50%, AR HDRE L 31951 e
VB Z R I 4 O\ 1 B 0 T R ST % 130 e BsKos
B, ST TR LB LT . BRI, 5 b
i O s R AL BT 52, M F e IR 1231
i), Wit CERAEL) BEEENNT 50 9 120 - -
KB, R4 L FLBAR R L, BT AR 35 4L /P

#ERBUN TR,

25 114
—a—

/T: 20 —— §
E —— BBS R SELY, H
- iy
S 15+ {13 &
= %
b )
W 10 -
A

5 1 I 1.2

1 1
-5 5 10 15

BB AR%
& 3 TREEFELTIBANET n & (100 kPa)

Fig. 3 Variation of r, of mixed clays with different bentonite
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Table 4 Data of microscopic tests (Resolution: 59.3 pixel/um)
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