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Test apparatus and method for field measurement of surface permeability

WU Meng-xi*, CHENG Peng-da’, FAN Fu-ping’, LI Xiao-bin

(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China; 2. PowerChina Guiyang Engineering Corporation
Limited, Guiyang 550081, China)
Abstract: The permeability coefficient of the field surface is the essential parameter for analyzing both the slope stability and
the small watershed rainfall yield. A new method and device is described for field measurement of the surface permeability
coefficient. The device combines the advantages of a direct rainfall infiltration test and a two-ring infiltration test device to
achieve a saturation surface with zero water pressure infiltration measurement of a slope. The permeability of surface soil can
be obtained directly by proposed method. Infiltration tests on a mountainous basin are carried out, and the soil permeability and
suction are obtained.
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Table 2 Test water contents and estimated values
0 8cm
34 mm 38 mm 0, 0,
1m /h 6.6, /cm L 6,-6,
T1 3.23 0.135 0.373 0.238 55 7.0 0.259
T2 371 0.165 0.355 0.190 50 5.0 0.204
T3 2.14 0.123 0.375 0.252 65 9.0 0.282
0 -0 T4 562 0.074 0.327 0.253 15 2.2 0.299
° ° 9 T5 230 0.175 0.355 0.180 26 2.3 0.180
T6 1.22 0.067 0.259 0.192 40 3.7 0.188
0, -0, TDR
95 - (90
TDR
W W,

TDR



188

W, (2)

6(2) = o, ®)
WS
5 2
Q= Aj: [1-w,(z)/w,]0,dz (6)
0, 6
HS rS IOS
g =1-52u %
P9
g
- 5
05L
0.25 L
101 =T

—o— T2
—=— T3
—v— T4

—o—T5

on

—»— T6

0 5000 10000 15000 20000 25000
s
5 —_
Fig. 5 Infiltration - time curve inside the inner ring
3.2
6 v—1/z
3 5 Q—t
6.8 cm
0.3 cm 3

2016
1x10-5p
3x 106 | E,DJ’D/D/E'
= v=7.19x 1054486 x 107 (1/ )
Ta 6x10°5 o-o—o—o—2
E v=575x 106+1.18x 1077 (1/2 )
T 4x10°6t
2x105F ooy
oT2
0 1 2 3 4 5
=/ (m )
(a) TI&T2
3x 1051
~ 2x10-5} oeee®
w = e )
g -
= x10-st v=1.35 x 1073 1.91x 107 (1/z )
o T3
AT6
0 2 4 6
L/ (m)
(b) T3&T6
5% 10°5
4% 10-5F felve v ieory
- v=3.97x 10+9.98x 10° (1/z )
T, 3x 10701
&
‘;’ 9% 10-6|- v=1.40x 10-6+2.21x 103 (1/2 )
Pt
1x106F A4
v TS5
1 1 J
0 5 10 15
L (m)
(e) TA&TS
6 v—1/z

Fig. 6 Linear regression of v-1/z data
3
Table 3 Saturated hydraulic conductivities, suctions and

corresponding depth ranges

ksx10®/(m-s™Y) ha/cm fem
T1 7.19 6.8 >25.9
T2 5.75 2.1 >25.0
T3 18.8 4.7 >32.5
T4 1.40 1.6 >8.2
T5 3.97 0.3 >13.6
T6 13.5 1.4 >20.5
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