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Effect of fines content on permeability coefficient of sand and its
correlation with state parameters

KONG Ling-wei, LI Xin-ming, TIAN Hu-nan
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: The permeability test of sand with different contents of fines is performed by conventional permeameter, the effect of fines
content on permeability coefficient of sand and its correlation with various characterized state parameters are discussed, in which the
concept of inter-particle state parameter is employed. It is found that the permeability coefficient of silty sand decreases with the fines
content increasing, when the fines content is less than 5%, the effect is very small, while in the range of 5%-10%, the permeability
coefficient decreases with increase of fines content sharply, and tends to a relatively stable value under the condition of fines content
more than the 25%. Base on the fitting analysis by five types of various characterized state parameters, it is shown that the present
common empirical models can not predict the permeability coefficient of sand with different fines content simply and effectively.
However the state parameter of void ratio of inter-fines can reflect the effect of fines content on the permeability coefficient of sand
better; and its relation of void ratio of inter-fines and permeability coefficient is presented linear correlation in the semi-logarithm
coordinates, it is indicated that the void ratio of inter-fines state parameter is suitable for describing the effect of fines content on the
permeability coefficient of sand.
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Fig.1 Gradation curve of test sand
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Tablel Physical properties of test sand

IR Rk ERERES LS
D50/mm d[o/mm Cu Cc
0.135 0.018 1.9 0.87
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Table 2 Physical properties of silty sand with
different fines content

AkiEE FLBRLL AR CPERE MR RE ARSI RH

1% e E Gs D50/mm CC Cu
0 0.941 2.68 0.170 0.97 1.8
5 0.944 2.68 0.160 0.99 2.1
10 0.946 2.69 0.160 1.01 2.3
15 0.949 2.69 0.150 1.83 4.6
20 0.952 2.69 0.140 2.07 59
25 0.953 2.70 0.130 2.13 7.1
40 0.958 2.70 0.110 0.72 7.7
100 0.974 2.72 0.027 3.08 13.5
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Fig.3 Gradation curves of silty sand with
different fines content
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Table 3 Hydraulic conductivity of silty sand with
different fines content

R E Y% FRBIERI kr/(cm/s)  20°CIBIEREL kyo /(cm/s)
0 3.88x107 4.42x107
5 3.46x107 3.94x107
10 3.36%10°° 3.82x10°°
15 2.13x107° 2.42x107°
20 1.70x107° 1.93x107°
25 1.19x107° 1.35x107°
40 1.12x107° 1.27x107°
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Fig.5 Fitting curves between FF'C and
hydraulic conductivity
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Table 4 Comparison between measured values and predictive results of hydraulic conductivity using
different state parameters for silty sand with different fines content
. BIE R (cm/s)
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FWER  emmwm RN ReEW AUswEon g Omer A% AT Hasen A5
0 4.42x107* 4.42x107* 4.42x107* 4.42x107* 4.43x107* 6.64x107* 1.37x107 7.74x107°
5 3.94x107 2.55x107 438x107* 3.94x107 439x107* 3.76x10™* 6.81x10° 1.17x107 7.21x10°
10 3.82x10° 1.74x107° 1.79x10°7° 3.84x107° 1.79x107° 5.15%107° 5.45%107° 1.01x107 5.63%107°
15 2.42x107° 1.74x107° 1.75x107° 1.75x10° 1.74x107° 2.66x107° 1.58x10° 221x10° 1.34x107°
20 1.93x10° 1.74x107° 1.75%x107° 1.74x10°7° 1.74x107° 1.91x107° 9.75x10°° 1.32x107 7.77x10™*
25 1.35x10° 1.74x107° 1.75%x107° 1.74x10°7° 1.74x107° 1.57x107° 6.57x10°° 9.61x10™ 5.02x107
40 1.27x10° 1.74x107° 1.75x107° 1.74x107° 1.74x107° 1.16x107° 3.92x10°° 2.65x107 3.04x107
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