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Abstract: Hydraulic properties of unsaturated soils play an important role in the studies on unsaturated soils. Because the
traditional testing method takes a long time, a dynamic multi-step outflow method for fast determination of hydraulic
characteristics of unsaturated soils is proposed. The method is based on the thermodynamic mixture of theoretical models
proposed by Wei & Dewoolkar to derive saturation evolution equations to describe the non-equilibrium unsaturated soil by
conducting two dynamic multi-step flow experiments on silt and silt clay samples. The dynamic evolution equations for
saturation are soved according to the test results, and when the samples are in equilibrium state, the soil water characteristic
curve and permeability function are obtained. This method does not solve the initial boundary values, just needs test data of
dynamic multi-step outflow to solve the evolution equations for saturation, and thus hydraulic parameters of the samples are
obtained. Compared with other methods, this method is more simple and effective.
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Fig. 1 Flow chart of dynamic multi-step process

2 R ERFAIESE
2.1 REgE

X HRH A
EEE 2 B,
£ &N
P o

MW RG22 i ahiksh . HoR
GZARFFEEREIER RS KT
MERS B RERRE L EH )

1- EEEﬁ’i—JHi 2- R, 3-FEHENE, 4 EE, 5-HHE,
6-RESEMY AR, TR AR, 8-BUKMR, - FRF, 10-BERERS

2 BEMNR RS TEE
Fig. 2 Sketch map of combined testing system

2.2 REPER

oG, Hla e, BCEB LR 2 mm i, R4E
LAz aa i Rl AN ) e N 3 54 e Y SO S W SR )
TR E 24 h A HISFRER AN A, R R 1l
AR rh e FH 1) B AR AT il L A A

e, AR U AR e FY A b
FEGRE L E 0 B A b, DU ) R A b 2 iR
JE IS KA R B R, PRSI HK B S

Py, 55, HET Bl 2 R AR LK R E IR 5 1799
PR SIER.

e, 1% NIRRT AL LK. 181, W4,

SPARERIINGE 1 W e Ap,, BELAE B Z] (Ll

ﬁﬁﬁ&ﬁtﬁ%&&*)&ﬁﬁﬂ%%“2%Wﬁ
EMCWﬁﬁMW/ﬁﬁwunﬁWﬁﬁim,
HELZ. MR LabVIEW $E RA4E WA,
SR N AV 7 B v 7K B B B ) AR 4 i 28

3 IR

XHCRF TR B AR R R R A iR
Z AN L AT A .
3.1 MERAHENSRIAELER

XA HARFE T 2 2075 2 20 I 8l i 5 it in (1) W 77 3
9 35, HihnrI S BiFE N 20 kPa—30 kPa—40 kPa—60
kPa—90 kPa—130 kPa—170 kPa—210 kPa—290 kPa,
Ik i 29 5 do 3Eid LabVIEW %8 %48 4 7] LA
FIGRE R /K FE B I R PR A4 i 2R AR ) 5 n s [)
I RN, WK 3 Fim. MEFFRTULEH, WREEE
F R 720 T i K =R BP RSN T
— R IPRAS, FLAT I H K AR R, T E A
BT %

- 1300
— Wik E
----- vil
w 1200 5
iz
X% R
S 2
] =S
100
. . . . . . 0
0 20 40 60 80 100 120 140

At [A)/h

& 3 # LRI itk B R E R AIBERE 1L X &

Fig. 3 Variation of overflow water and matric suction in silt tests
with time
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Fig. 4 Comparison between measured SWCC of equilibrium silt

and results of multi-step outflow tests
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Fig. 5 Comparison between hydraulic conductivity in silt
multi-step outflow tests and VGM model results
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Fig. 8 Comparison betwen hydraulic conductivity in silty clay
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