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The Soil-Water Characteristic Curve for Residual Soils
Formed from Shale

Chia-Cheng Fan" Chuan-Lung Huang

ABSTRACT This research aims to examine the Soil-Water Characteristic Curve (SWCC) for
residual soils formed from shale formation, and the relevance of the SWCC and the degree of weath-
ering are discussed. The FX model (Fredlund and Xing, 1994) is used to describe the Soil-Water
Characteristic Curve of the residual soil, and the parameters (a, m, n) in the FX model are
back-calculated. A pressure plate apparatus is used to obtain the SWCC for the residual soils at vari-
ous depths. In addition, the soil particle distribution curve is drawn for the residual soil. The degree of
weathering affects the SWCC of the residual soil. Water may dissipate more readily in the pore at low
suctions for the soil with a higher percentage of coarse particles. a parameters, n parameters, and m
parameters, used in the FX model, for the residual soil formed from shale are 7~9 kPa, 1~1.27, and
0.385~0.42, respectively. The relationship between the characteristics of the soil particle distribution
curve and the physical properties and parameters (a, m, n) of the FX model is established in this pa-
per. The parameter “a” in the FX model decreases with increasing initial void ratio of the soil. Pa-
rameter “m” increases with the effective size Djo. Air-entry values decrease with the effective size
Djo. The parameter “n” in the FX model increases with the slope gradient at the middle portion of the
soil particle distribution curve.

Key Words : Residual soils, soil-water characteristic curve, soil particle distribution curve, pressure

plate test.
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Table 1 Physical properties of the soil at various

depths of the middle sampling location

Depth 15cm  50cm 100cm 150cm 200cm 250cm 300cm

Dgo (mm) 3 273 22 22 23 1.8 21
Dso(mm) 08 072 048 045 041 034 04
Djo(mm) 0.172 0.114 0.09 0.058 0.05 0.046 0.048

HEad C, 1744 2395 2444 3793 46 39.13 4375
G Cs 124 167 116 159 146 14 159

’ELB%EA‘%E Y 26 19.12 13.19 1251 1795 11.14 19.52

. mm)7o

AN,

(Ef%?g Y 632 7.63 885 12.57 1462 15.05 1432
. mm 0

LEE G 269 268 268 270 267 267 268

TR LL 29 30 31 32 32 35 36
YAMIRE PL 20 20 21 21 21 20 24
VAMEFES PI 9 10 10 11 11 13 12
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Fig.3 Soil particle distribution curves at various
depths of the middle sampling location
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Fig.6 The soil-water characteristic curves at various depths of the middle sampling location
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Fig.7 The soil-water characteristic curves at
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cation based on the curve fitting of the FX
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Table 2 The FX model parameters at various depths of the middle sampling location

Depth 15cm 50cm 100cm 150cm 200cm 250cm 300cm
a (kPa) 7.0 7.2 7.3 7.9 8.2 8.4 8.6
n 1.15 1.02 1.12 1.05 1.2 1.2 1.27
m 0.41 0.41 0.415 0.405 0.405 0.39 0.385
R IE (kPa) 3 32 32 33 3.6 3.73 4
* 3 g}’f;;—i'ﬁ'z o S E T B e g X RS
Table 3 The FX model parameters at various depths of the upper sampling location
Depth 15cm 50cm 100cm 150cm 200cm 250cm 300cm
a (kPa) 7.0 7.3 7.3 8 8.8 8.3 9
n 1.15 1.05 1.1 1.15 1.12 1.18 1.25
m 0.41 0.415 0.42 0.417 0.396 0.405 0.395
HERIJI{E (kPa) 3.25 3.28 3.28 3.5 4.0 3.75 4.32
F4 FEFRSIETLFE R B FXER SR
Table 4 The FX model parameters at various depths of the lower sampling location
Depth 15cm 50cm 100cm 150cm 200cm 250cm 300cm
a (kPa) 7.0 7.2 7.8 7.8 8.2 8.5 9.1
n 1.02 1.05 1.17 1.2 1.05 1.12 1.2
m 0.41 0.409 0.402 0.39 0.4 0.4 0.385
HERIII{E (kPa) 3 3 3.28 3.28 3.5 3.75 4
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