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Tab.1 Orthogonal test schemes

. o MW % . o S
HESS g % Faw || T R % P
1 1(50A) L(HBL1) 1(1.90 g/em®) 6 2 3 1
2 1 2(HB/E2) 2(1.95 g/cm®) 7 3(WE) 1 3
3 1 (ML 3) 3(2.00 g/cm®) 8 3 2 1
4 2 (WEmEERA) 1 2 9 3 3 2
5 2 2 3

2 WP BRI T ik

AGRE R A BB AN R A TR, A R ST 4 200 mmx200 mmx400 mm. 2R H]
WK SAR AN S TR, R ORAIE AR EE A AR AR AN AR P OR SZ IR RN K Sk AN BURR H GRRE R AR S
B 20 mm (7K S MR AK Sk, a5 i A rp 30860 R K Skl ZURUR B A, S0 UR 2R WE G T Y i 9
LR ACHE , T LAV AR 45 i th R 17Kk, i K Sk i S g RS i R

BB TR . (1) BB S (UK CE R s & LT koK D2 5AM A%, B R %E; (2)
4 s 2 A HORHZ I 1 A GBI KRR A1 IT & (3) B ELAF ) 1A 4 3 YR BB
YRR 5 e T SN 5, T S SE iU SR T B e RS2 (4) HIRESE RS , 0 L% BRI A 56 R
FAXSFRAT RIR 22 | [RIPRB B TR ; (5) FTHFBE G K IR, R 7K SIE AN ; (6) RS BUS
M3 kPa FFUE B URIGHN 1 kPa BEHME ; (7) 45 2 min 0% KB FLUFAG RIS BUE , TR #E, HEIR
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F2 EXRBESBERE

Tab.2 Permeability coefficients of orthogonal tests

G5k (emes') T/ C /Mg ko (emes) || WS k/ (emes) T/ C n/mm kg (emesT)
1 1.297 0 9.0 1.320 1.712 0 6 0.017 0 10.5 1.297 0.022 0
2 0.059 0 9.2 1.326 0.078 2 7 0.093 0 11.3 1.250 0.116 3
3 0.005 0 9.3 1.323 0.006 6 8 0.0350 10.8 1.268 0.044 4
4 0.744 0 10.0 1.360 1.011 8 9 0.002 0 10.0 1.360 0.002 7
5 0.077 0 11.0 1.261 0.097 1

3.2 RWERSH

X 2 A TR PR 38 S A 25 T, R R A5 IR Z 6B 8 R ARG i /N B SR, AT 32 R 2 R
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Tab.3 Range analysis
IR K BBERM
T i JEAR A %I B THEEC 255 kyy/ (cm-s™")
1 1 1 1 1 1.712 0
2 1 2 2 2 0.078 2
3 1 3 3 3 0.006 6
4 2 1 2 3 1.011 8
5 2 2 3 1 0.097 1
6 2 3 1 2 0.022 0
7 3 1 3 2 0.116 3
8 3 2 1 3 0.044 4
9 3 3 2 1 0.002 7
K 1.796 9 2.840 1 1.778 5 0.216 5
K, 1.1310 0.2197 1.0928 1.062 9
Ky 0.163 4 0.031 4 0.220 0 1.8119
K, 0.599 0 0.946 7 0.592 8 0.072 2 K=3.0912
K, 0.3770 0.073 2 0.364 3 0.354 3 P=1.0617
K, 0.054 5 0.010 5 0.0733 0.604 0 (0=3.9865
; 1.5115 2.705 2 1.468 5 1.486 5
7 0.449 8 1.643 5 0.406 8 0.424 7
W 2% 0.544 5 0.936 3 0.5195 0.2821 §2=2.924 7

B LK FOR SR LRI A K, JOR AT K, B S? 07 ) SIB 2T A1, S3 MBS T A,

=4 HESW
Tab.4 Variance analysis
T3 2R B2 A ¥ir % FiE F i FHE P
B 0.449 8 2 0.224 8 1.058 9 -
£ 1.643 5 2 0.8217 3.869 4 Fo05(2.2)=3 "
T E 0.406 8 2 0.203 3 0.957 6 Fo10(2.2)=9 -
B 0.424 7 2 0.2123 Foo5(2.2)=19
5yl 2.9247 8
SYRIBERUBAR L T8 = R K, K, R K R 1

XTFRHNE1,2,3 KFEHhZ (K 2).
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Fig.2 Relationships between permeability

coefficient and different factors
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T BE T L S BURE KN, RIS S R B C, R R A8 €, 5 BRI A 5%, iR R 8L ¢, B AE Lk
SURE I A R B R TR SA5) 2R B €, T AE S WSSOI ) 8 HUORE B, BSOS S FH R R 8 €, Ny AR R
BRI AN, 3 FPREC R ARRFAEAEL AN c RBC 1:dyy=1.50 mm,C, =1.44 k,=0.946 7 ecm/s; 4L 2 . d,,
=0.43 mm,C,=1.25,k,=0.073 2 em/s; %L 3:d,,=0.20 mm,C,=1.03,k,=0.010 5 cm/s.
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Experimental studies on influence factors of permeability
coefficients of coarse-grained soil

WANG Jun-jie, LU Xiao-zhi, QIU Zhen-feng, LIANG Yue
( National Engineering Research Center for Inland Waterway Regulation, Key Laboratory of Hydraulic and Waterway
Engineering of Minisiry of Education, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract; The permeability coefficients of coarse-grained soil are closely related to soil types, material
composition, grain composition, particle shapes and density. Based on laboratory tests, the effects of particle
shapes, grain composition and density on the permeability coefficients of the coarse-grained soil have been studied.
In order to analize these influencing factors, nine groups of constant head experiments are designed by use of
orthogonal test approaches. The influences of three factors on the permeability coefficients of the coarse-grained soil
are determined by range analysis and variance analysis. Research results show that the permeability coefficients are
increased with increasing of grain composition characteristic value d,, and increasing of curvature coefficient C,_,

and decreased with increasing of dry density and increasing of sphericity.

Key words: coarse-grained soil ; permeability coefficients; grain composition; dry density; particle shape



