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Abstract: A series of tests are conducted on the permeability characteristics of sandy gravel with high fines content. It is found
that the permeability coefficient of sandy gravel decreases with the increase of the particles less than 5 mm and the relative
density. The change of permeability coefficient with the relative density can be described by the semi-logarithmic formula, and
the change of permeability coefficient with the content of particles less than 5 mm can be described by the power function. By
using the normalization method, the empirical formula is proposed to predict the permeability coefficient of sandy gravel for
overburden in Poyang Lake area. The seepage deformation of sandy gravel with high content of particles less than 5 mm is
characterized by the soil flow failure or transitional failure. With the increase of the content of particles less than 5 mm and the

relative density, the transitional failure turns to the soil flow one.
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Fig. 1 Grading envelopes and testing gradations

AR, BRRL (60~2 mm) &E 51.8%~
69.0%, FHEY (0.5~2mm) & & 13.4%~19.6%,
b (0.25~0.5 mm) & 12.2%~20.5%, #b (0.075~
025 mm) &8 3~7%, 0~0.075 mm 40k & &N
0.3%~1.2%, A¥ILIZRECH 18.9~38.5, HIFEREN
0.13~0.62, NI REK. v UL, HSPHHIE i5Z 00
BRARFEA kiR, Uk (0~5 mm) & & Ps
&, HA RS E R

RGBTSR, N T 5 mm KA & & 5
AR R AR ZE K s AH B TSk di Rl B
AR, BAERTZEAMERIEN, AR T BERE,
DR LR B (1) 82 A 1 S B IR A R RIS 0 1 B S BLiB R
TTEA— RN, BA R0 X R .

1.2 REEE

FET %5 B AR RO RRRL ) B Fe A, DA IR AR
JREE. PR B SRR AT ) SRR RS . AR R
G WER 1, XAFELECASLEER 0.33, 0.55, 0.68,
0.80 SEAHXT % BET e 15 12 1 RE 58 o

HEE 1 ATAL, B P<s S &I, SCHRbEREHR
ANTBE FERN RT3 FEAR /)N, A [R)AH G 2 B B it . 1)
TE WG FEFREET, WPRSEneE
T BEL B REL RSO TR Js P B 28 5 B B o R AR kL, KL
D TR VA1 B X Y = R £ % [ e 1 o w8

F= 1 BANTEREERRAE TZHE

Table 1 Test results of relative density and test densities

DTN = NS &/ N | DU

P o s S, i '
s R T TEE R TR JLERE
‘ FE (grem?) (gemd) Dy (gem?)
0.55 1.96 0.348
gk
2.64 1.81 2.10 0.68 2.00 0.322
P<5=59.4%
0.80 2.03 0.297
0.33 1.94 0.361
T8 2% 0.55 2.01 0.314
2.64 1.85 2.16
P<5=50.8% 0.68 2.05 0.288
0.80 2.09 0.263
0.55 2.07 0.276
iz
Ta 2.64 1.91 2.22 0.68 2.11 0.251
P<s=42.2%

0.80 2.15 0.228
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Ji AN R A E o bRUEIRFE 20 CHF 7535 /5 k LK 2.
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Table 2 Results of permeability coefficient
GE MY py/ K ko Kpes

LEdi EE (gem?d)  (cms)) ko ss k sy 40,
0.55 1.96 9.81X103  1.000 1
Aak2T i
0.68 2.00 6.11X103  0.623 1
P-5=59.4% ]
0.80 2.03 3.77X103% 0.384 1
0.33 1.94 2.11X102% 1.808 —

1.17X102  1.000 1.188
7.48X103  0.642 1.224

Tk 055 2.01
P-5=50.8% 0.68 2.05

0.80 2.09 446X10° 0.382 1.183
0.55 2.07 1.41X102  1.000 1.436

Tk ]
0.68 2.11 8.77X103  0.622 1.435

P<s=42.2% _
0.80 2.15 5.05X103  0.359 1.341
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Table 3 Permeability coefficients of sandy gravel of a high dam

P-s/ Py ki
2 e R o D: (g‘c:nj) (cm-s 1)
k2T 37 0.90 2.28 2.50x10*
T 52k 25 0.90 2.27 6.01x1073
Tk 17 0.90 2.22 7.73x102
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Table 4 Strength indexes of sandy gravel

INFSmm  AEXT BIERH BIERH AR
R e E B THEAE/ TG E/ R
P<s 1% Dx (cm-s'h) (cm-s'h) °
59.4 0.55 9.81X103 9.81X107 0.0
59.4 0.68 6.37X103 6.11X1073 4.2
59.4 0.80 3.73X103 3.77X103 -1.0
50.8 0.33 2.11X102 2.11X10?2 0.2
50.8 0.55 1.15X10?2 1.17X102 -1.8
50.8 0.68 7.43X10°3 7.48% 103 -0.7
50.8 0.80 436X107 4.46%103 -2.3
42.2 0.55 1.38X10?2 1.41X102 2.4
42.2 0.68 8.93X103 8.77X103 1.8
42.2 0.80 5.23X103 5.05X103 3.5
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Table 5 Strength indexes of sandy gravel

A AR Pqy/ BT 787N R
etk W (grem?)  WEFE R 7R
0.55 1.96 0.45 1.09 i
sk ‘E
0.68 2.00 1.15  1.31 mt
P<5=59.4% ‘
0.80 2.03 137  1.53 mt
0.33 1.94 021 093 o
T 52k 0.55 2.01 0.54 1.25 o
Ps=50.8%  0.68 2.05 0.69 1.46 o
0.80 2.09 .52 1.67 mt
0.55 2.07 0.61 1.38 o
Tk .
0.68 2.11 077 1.58 o
P<s=42.2% )
0.80 2.15 1.63  1.79 mt
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Fig. 9 Relationship between seepage velocity and head gradient
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