$42% M "= L T #M o #k Vol. 42 No.8
2020 4F 8 H Chinese Journal of Geotechnical Engineering Aug. 2020

DOI: 10.11779/CJGE202008024

ETREHENENTSERRE N AN AT

QER ARE RSECLE RV K 4

(1. PR L IR TR G Wi S Sie s, VL B 210024 2. W KSHILAR A T LRAEAR TR0, LI Mal 210024)

8 FE. MRS N T ARG TR, HBRRE LRI TR e, BiE R0 EE B
TR A S, HrP R S M B R R K . ORI LR I8 R B, BT A RS
BRI R, RS 7 R R R I AT o B R, WAL 55 R R, B T HER
e HI 2R IR 720 REBAI A, FHHIUE H e TR S IE R0 BOR IIE BT A & . R, SRAES:
SR 7 R AT LA AT b 5 B A SR ARGl 2 BT R T AR S 1B 1 R0 A & T A Al KRL
12 B AR L FRRL L

KB MR L R BERE: i &R

FESES: TU43 XEAFRINED: A XEHRS: 1000 - 4548(2020)08 - 1571 - 06

EEEN: BAHIE1988— ), 5, LML, FTENFLAWBR TN T/E. E-mail: bmdyt@hhu.edu.cn.

Empirical formula for permeability coefficient of coarse grained soil based on
gradation equation and its verification

1,2 1,2 1,2 1,2 1,2
BAO Meng-die”“, ZHU Jun-gao~“, WU Er-lu”“, WANG Long ", CHEN Ge"
(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210024, China;

2. Jiangsu Research Center for Geotechnical Engineering Technology, Hohai University, Nanjing 210024, China)

Abstract: The coarse-grained soil is widely used in earth-rock dams and road projects. Its seepage characteristics are related to
the stability and safety of the projects. The permeability coefficient is the basic parameter of seepage characteristics, and the
gradation is the key factor affecting seepage. In order to study the effect of gradation on the permeability coefficient of the
coarse-grained soil, based on the results of permeability tests in the existing literatures, a continuous gradation equation is used
to describe the gradation of quantitatively graded coarse-grained soil, the relationship between the gradation and the
permeability coefficient is studied, and an empirical formula for the permeability coefficient considering the area of gradation
curve is established, and other literatures are used to study the relationship between the gradation and the permeability
coefficient. The results show that the gradation curve of graded continuous coarse-grained soil can be quantitatively described
by the continuous gradation equation, and the empirical formula for the permeability coefficient based on gradation area can be
applied to the coarse-grained soil with different maximum particle sizes and gradations.
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Table 1 Basic physical parameters of soil-rock mixture
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Fig. 1 Fitting and test gradation curves with different Ps contents
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Table 2 Gradation parameters and test permeability coefficients

WA EE KW SH BERY
1% m b k/(cm-s ™)
10 1.296 0.958 0.0014
20 1.136 0.915 0.0032
30 1.020 0.850 0.0081
40 0.880 0.715 0.0194
50 0.828 0.546 0.0494
60 0.841 0.403 0.1114
70 0.780 0.001 0.2844
80 1.370 0.520 0.6966
90 3.152 0.895 1.6028
100 7.225 0.993 3.5377
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Table 3 Areas of gradation curve with different gravel contents and

fitting values of permeability coefficients

A= 0 25 T A S ‘7’2@%%&@%@
/% /(cm's ")
10 1.074 0.0116
20 0.990 0.0175
30 0.906 0.056
40 0.815 0.0427
50 0.705 0.0788
60 0.608 0.1411
70 0.501 0.2944
80 0.415 0.6113
90 0.333 1.6398
100 0.294 3.5321
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Fig. 3 Measured and predicted values of permeability coefficient

with area of gradation curve in Literature 2
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