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The tests of soil-water characteristical curve and permeability coefficient
prediction of the wetting-drying cycles for unsaturated loess
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Abstract; This paper use 5Bar volumetric pressure plate extractor carry on the dry-wet cycle test of matric
suction and volumetric water content for the Gansu Dongxiang undisturbed malan loess. Meanwhile,
respectively using Gardner, Fredlund, Xing and Van Genuchten soil-water characteristical curve (SWCC)
equation to fit the experimental date, obtain its SWCC equation, analysis of different models of the suitability
of the soil samples. According to the soil-water characteristical curve (SWCC) equation, using Gardner and
Van Genuchten model to predict its unsaturated permeability coefficient, analysis of different models,
hygroscopic and dehumidifying of the differences between two processes. Finally, recommendations for
different conditions to take a different penetration models.
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Table 1

suction and water content for the Gansu Dongxiang loess

The hygroscopic and dehumidifying process of matric

Jit 24 i W i
BRIy /kPa RBUSOKE SEFRW kP RBLE KA

0 0.52 200 0.19
1 0.52 100 0.22
5 0. 50 50 0.24
10 0.49 25 0.31
25 0.39 10 0. 42
50 0.27 5 0.45
100 0.21
200 0.19
400 0.18
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Table 2 Unsaturated soil-water characteristical

curve of three classical model
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Table 3 The fitting parameters of Gansu Dongxiang loess dry

Fredlund and ¢ =
Xing!®! (1994)

density of 1.28g / cm® dehumidifying soil-water

characteristic curve

. UGS
0, 0, a n m resnorm
Gardner 0.18 0.517 0.032 2.04 1.48e - 004
Van Genuehten  0.18 0.514 0.043 2.54 0.20 2.24e-005
Fredlund and Xing 0.18 0.519 46.444 1.73 4.34 1.67e¢-004
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Table 4 The fitting parameters of Gansu Dongxiang loess
dry density of 1. 28g / cm® hygroscopic

soil-water characteristic curve

- UE S
6, 0, o n m resnorm
Gardner 0.19 0.475 0.047 1.73 1.48e - 004
Van Genuehten  0.187 0.462 0.065 2.32 0.22 2.6e-005
Fredlund and Xing 0.18 0.491 45.51 1.05 5.17 5.3e-004
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Fig.1 The dehumidifying curve of Gansu Dongxiang
loess dry density of 1. 28g / cm’®
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Fig.2 The hygroscopic curve of Gansu Dongxiang

loess dry density of 1.28g / cm’
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Fig.3 The Van Genuehten model of unsaturated loess

hygroscopic and dehumidifying process lag

AR R - HAT B B B M AR IR S R
ik AR A R — I T X6 R AN () B 5 K R T L (] — T T i

VB BN R A K R K . R R — T bk
HA BRI 25 A3 AT RN S 3 5 R e S
U9 25 BRAS B 1R K B B K /N 2 B HE UK 45 kK RE
BE55 TR A AE I K s R v /N 2 B P B B K L g K
iR S % 0 A IR 1 B 0 A v K R T R
AR 5 — 7 T b AE /B e R e, FL B K TE
BRI E RS A, S BT R — %
TR A B K ek /N T BT 1 S K 23 BN R TR
DA HAF T O 2 e

3 FEEFMELEERETN

THE N 1.28 g/cm’ WHIBBE RN 2.5 -6
m/s ARYE SWCC iR 55 M 4301, 42 B 5% H i 28 50 15
W Gardner F R MG B VG B AR FI9B 1 &
BT . X VG BERL A AT T T ) AR R K
HWA T 588 ZREOCHR A Gardner £ 84317 T
SRS 5B ERBN LR,

[3] ks
Gardner ™' (1958) k() = p
1 +ay

Van Genuehten'’’ (1980) # H! T G5 114 s
[ =Cap)" [T+ Cap)"] "]’
)= [1+ Cap)']"”

K () HET 100 ¢ B3R B S HMEE R
B LU AE
3.1 FEEEW ) AR AN E R

MIE 4 5 ] LA

(1) A A+ % 3 R BCIEH /N, H BE & 5L
W 1 9 A Ak 25 5 AR % K, M 1kPa F] 100kPa 22 Jj 35

10000 £% .
IE—5+
1IE—6
EIE-7
b
W&
%W 1E—8
b\
1E—9 —— Gardner i #2185 R 5
- - - Gardnerlf iR 5% A ¥
1E—10 . l
10 100
F R F1/kPa

B4 FTEEL2ETERRANESEZRY(Gardner 2
Fig.4 The dry density of 1. 28 loess matric suction and

permeability coefficient ( Gardner model)
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Fig.5 The dry density of 1. 28 loess matric suction and
permeability coefficient ( VG model)
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