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Abstract: The permeability property of coarse grained soils is closely related to material composition, grain size distribution, par
ticle shape, and particle density. Based on the laboratory permeability test, the effects of particle shape, grain size distribution,
and particle density on the permeability property of coarse grained soils w ere studied. Nine orthogonal experiments and tw o par
ticle shape experiments were performed. The results show ed that grain size distribution has the largest impact on permeability
based on the range analysis and variance analysis of the ort hogonal tests, and permeability increases with the increasing of partt
cle sphericity based on the comparative analysis of two particle shape tests. The estimation formula of critical hydraulic gradient
was proposed using the permeability coefficient as a variable based on the analysis of permeability characteristics reflected by the

above tests.
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Fig. 1 Test soil samples
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Fig.2 Gradation curves of test soil samples
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Table 1 Factors and levels
K - Lk
AR 9t T (g o)
1 e JP1 1.90
2 R B0 A Jp2 1.95
3 e JP3 2.00
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2.1 NBENE

RIS AR R A B Sk BB WK 3. h TET
TS, AR WU A K A, 3R S 200 mm x 200 mmx 400
mm . ¥ AAGRKE & F=ER3 C~ 4 CHBA K, 1AM
BERIACKZEAKT 2 em, BIF K KA, (RIERFE EA S
MR PRI SZ M o AR SR« 07 Y25 4 Bl MG 48 DL &
1B 1K, R ER R FR AR R AT PR ED, I SR IR A R AL AR
TS IR M 0 - A v (R LB 7, I B SRR R Gl s
PRAZHHR o R0 A2 R K Sk RV R (s o =X
PR Sk, FRC A% i A B o A s s, AT 60 R AR W) i B
JHCE KK 0 7K Sk, BLARIE 7K AR P9 K T R4 AR
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Table 2 T est scheme of orthogonal tests
TG - Iﬁ% HiE
JEAR P T %

Al 1 1 1

A2 1 2 2

A3 1 3 3

A4 2 1 2

A5 2 2 3 IEATIR S
A6 2 3 1

A7 3 1 3

A8 3 2 1

A9 3 3 2

BIO 1 2 1 AR
Bl1 2 2 1 iR 56
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Fig.3 Test instruments
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Table 3 Test results
B G ke /(102 em* s WEE T/ C A IR BN Ny k! (107 em® $') WSS i o
Al 0.770 10. 6 1.275 0.982 1. 040
A2 23. 650 9.7 1.308 30. 929 0.204
A3 3.770 11.2 1.254 4.727 0.315
A4 62. 000 10.0 1.297 80.414 0. 094
A5 3.740 12. 1 1.224 4.577 0.396
A6 1. 840 12.0 1.227 2.258 0.579
A7 9.110 10.0 1.297 11. 816 0. 102
A8 0. 870 9.8 1.304 1.135 1.225
A9 0. 160 9.8 1.304 0.209 1.923
B10 8. 740 11.2 1.254 10. 958 0.113
B11 6.390 12.1 1.224 7. 820 0.227
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Table 4 Range analysis
S P BERM et
WSOk g TEE s ka/(emt ST AR LR B
Al 1 1 1 1 0.982 K;i 36.64  93.21 437 5.77
A2 ! 2 2 2 30. 929 K 87.25  36.64  111.55  45.00
A3 1 3 3 3 4.727 K3 13.16 719 2112 86.28
A4 2 1 2 3 80.414 K 12,21 31.07 .46 1.92 K= 137.05
~ P= 2 086. 85
AS 2 2 3 1 4.577 Ko 2008 1221 3718 15.00 0= 761334
A6 2 3 ! 2 2.258 K5 4.39 2.40 7.04  28.76
AT 3 1 3 2 11.816 Q; 304262 3360.91 4303.02 3167.33
A8 3 2 1 3 1.135 s? 955.77 1274.07 2216.17 1080.48
A9 3 3 2 1 0.209 s 7.83  28.67  5.58 26.84  ST2= 552649

(WE: K 1 275§ UK 1R 0, Ky oM K 1 MBI, 2 46] SIBZETITR, ST2 R B2 P I
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Table 5 Variance analysis

TiERI BEZEEIIM AmE BirE FMHE F ol S8

JER 955.77 2 477.89 0.88
P 1274.07 2 637.03 1.18
N Fo.»5(2,2)=3
T 2216.17 2 1108.09 2.05
N Fas(2,2)=1
WmZ 1080.48 2 540. 24
M 5526.49 8
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Table 6 Quantification of particle shape

AR IR ky/ (102 em* s71) I 38,

ipe} 0.678 10. 958 0.113
[ipaRaLy 0. 606 7. 820 0.227
ks 0.574 1.135 1.225
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Fig. 4 Permeability property
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