30 1 2010 9
Vol.30 Supplement No. 1 Advances in Science and Technology of Water Resources Sep. 2010
1 2
100044 2. 610031
3
P642.11%6 A 1006-7647 2010 S1-0161-05
SWCC soil-water characteristic
curve /
1
1.1
Kawai !
1.2
Sharma >
Vanapalli ~ *
Ng ¢
40 kPa 80 kPa Vanapalli
3
1983 — E-mail 06115339 @bhjtu. edu. cn

2010 30 S1

Tel 025-83786335

E-mail jz@hhu.edu.cn hitp //kkb. hhw. edu. cn - 161 -



1.3

Kawai !
5
68
1.4
Vanapalli
1.5
Vanapalli 3
kPa
2
SWCC
2.1
a. Laplace
Laplace
20 cosl
Pec = Pg— P1 = r
Pe Pe P1
0 r
Philip  °
o
1
162 - 2010 30 S1

2costl do s do
9s/9T], = r JdT = ¢ dT
S pg - Pl T
w
Philip s P D
10
2
b.
Mitchell !
c. Kelvin Fredlund 12
Kelvin
10000
B U
SUTTM, 1/p, 100
s kPa R
8.31432)/mol K T M,
18.016 kg/kmol p, kg/m’
RH w,/ Uy
uy 22%)
3
3
1
d. 13
Fredlund 12
Uy U,
1 _
Uy Uy
c
2.2

Tel 025-83786335 E-mail jz@hhu. edu. cn

hitp //kkb . hhu. edu. cn



18

Gardner ™ Chahal "'®  Haridasan " Hopmans
Nimmo ° Constantz® She ' Bachmanmn % 2
2
20 ~ 80°C
2
o
Philip  ° Arifin %
Calcigel
50% Calcigel
Chahal "' 80°C 3
Hopmans '8 20C
80C
Nimmo " Grant %2
80°C
Grant ®  Philip ° 20C
Jacinto ¥ van Genuchten »
Philip  °
o
w = w, |+ S o1-a -2 4
Grant P
500 Poo
23 R
r
s p
She 2 Van Genuchten ®  Grant > VX80
20 ~ 100°C
o 0
Bachmann % Romero
3
Liu % 2
van Genuchten »
s os
S, ar m n ar
b
Romero 7 Boom ar = 1'( (;11:'1;71177}) | a
ap a; by T,
20°C In 1+¢/¢,
80°C Romero Cs Cs =1- In 1+ 1000000/ ¢,
¢ o

2010 30 S Tel 025-83786335 E-mail z@hhu.edu.cn hitp //kkb. hhu. edu.cn  + 163 -



1

31

SWCC
Romero 10 Villar
32-33 35 Tang 34
KAWAI K KATO S KARUBE D. The model of water

retention curve considering effects of void ratio C //Rahardjo

164 - 2010 30 S1

10

11

12

13

14

15

16

17

18

19

Tel 025-83786335 E-mail jz@hhu. edu. cn

H . Unsaturated Soils for Aisa. Rotterdam Balkema 2000
329-334.

SHARMA R S. Mechanical behavior of unsaturated highly
expansive clays D . London University of Oxford 1998.
VANAPALLI SK FREDLUND D G PUFAHL D E. Influence
of soil structure and stress history on the soil-water
characteristics of a compacted till J . Géotechnique 2001 51

6 573-576.

NG CW W PANG Y W. Influence of stress state on soil-water
characteristics and slope stability J . Journal of Geotechnical

and Geoenvironmental Engineering 2000 126 2 157-166.

I 2002 3 8-11.
SUN De-an SHENG D C XU Y F. Collapse behaviour of
unsaturated compacted soil with different initial densities J .
Canadian Geotechnical Journal 2007 44 6 673-686.
c//
25
2008 211-215.

C//
2008 230-239.

PHILIP J] R De VRIES D A. Moisture movement in porous
materials under temperature gradients
American Geophysical Union 1957 38 2 222-232.
ROMERO E GENS A LLORET A. Temperature effects on
the hydraulic behaviour of an unsaturated clay J
Geotechnical and Geological Engineering 2001 19 311-
322.

MITCHELL J K SOGA K. Fundamentals of soil behavior

M . New York John Wiley 1993.

FREDLUND D G RAHARDJO H. Soil mechanics for
unsaturated soils M . New York John Wiley 1993.
J.

J . Transactions-

2003 25 55-57.
GARDNER R. Relation of temperature to moisture tension of
soil J . Soil Science 1955 79 4 257-265.

CHAHAL R S. Effect of temperature and trapped air on the
energy status of water in porous media J . Soil Science
1964 98 2 107-112.

CHAHAL R S. Effect of temperature and trapped air on matric
suction J . Soil Science 1965 100 4 262-266.
HARIDASAN M JENSEN R D. Effect of temperature on
pressure head-water content relationship and conductivity of
two soils J . Soil Science Society of America Journal 1972
36 703-708.

HOPMANS ] W DANE ] H. Temperature dependence of
soilwater retention curves J . Soil Science Society of America
Journal 1986 50 562-567.

NIMMO J R MILLER E E. The temperature dependence of

isothermal moisture vs potential characteristics of soils J .

hitp //kkb . hhu. edu. cn



20

21

22

23

24

25

26

27

28

Soil Science Society of America Journal 1986 50 1105-1113.
CONSTANTZ J. Comparison of isothermal and isobaric water
retention paths in nonswelling porous materials J . Water
Resources Research 1991 27 12 3165-3170.

SHE HY SLEEP B E. The effect of temperature on capillary
pressure—saturation  relationships ~ for  air-water  and
perchloroethylene-water  systems ] . Water Resources
Research 1998 34 10 2587-2597.

BACHMANN J HORTON R GRANT S A et al.
Temperature dependence of water retention curves for wettable
and water-repellent soils J . Soil Science Society of America
Journal 2002 66 44-52.

GRANT S A SALEHZADEH A. Calculation of temperature
effects on wetting coefficients of porous solids and their
capillary pressure functions J . Water Resources Research
1996 32 2 261-270.

GRANT S A. Extension of temperature effects model for
capillary pressure saturation relations J . Water Resources
Research 2003 39 1 1003.

Van GENUCHTEN M T. A closed-form equation for predicting
the hydraulic conductivity of unsaturated soils J . Soil
Science Society of America Journal 1980 44 892-898.

LIU HH DANE J H. Reconciliation between measured and
theoretical temperature effects on soil water retention curves

J . Soil Science Society of America Journal 1993 57 1202-
1207.

ROMERO E VAUNAT J. Retention curve of deformable
clays C //Tarantino M. Experimental Evidence and
Theoretical Approaches in Unsaturated Soils  Rotterdam
Balkema 2000 91-106.

ARIFINY F AGUSSS SCHANZ T. Temperature effects on

suction characteristic curve of bentonite-sand mixtures C //

Miller GA ZC Houston S L. Fredlund D G. Proceedings of
4th International Conference on Unsaturated Soils. Carefree
Arizona USA 2006 1314-1325.

29 JACINTO A C VILLAR M V ROBERTO G E et al.
Adaptation of Van Genuchten expression to the effects of
temperature and density for compacted bentonites J . Applied
Clay Science 2009 42 575-582.

30 ROMERO E GENS A LLORET A. Temperature effects on
the hydraulic behaviour of an unsaturated clay J
Geotechnical and Geological Engineering 2001 19 311-332.

31

- J. 2008 29 1
1-5.

32 VILLAR MV LLORET A. Influence of temperature on the
hydro-mechanical behaviour of a compacted bentonite J .
Applied Clay Science 2004 26 337-350.

33 VILLARM V MARTIN P L LLORET A. Determination of
water retention curves of two bentonites at high temperature

C //TARANTINO A ROMETO E CUI Y J. Advanced
experimental unsaturated soil mechanics. London A. A.
Balkema Publishers 2005 77-82.

34 TANG A M CUI Y J. Controlling suction by the vapour
equilibrium technique at different temperatures and its
application in determining the water retention properties of MX
-80 clay J . Canadian Geotechnical Journal 2005 42 287-
296.

35 VILLAR M V GOMEZ-ESPINA R. Retention curves of two
bentonites at high temperature C //Experimental Unsaturated
Soil Mechanics ~ Springer Proceedings in Physics 2007
112 267-274.

2009-04-28

131

2010 30 S1  Tel 025-83786335

I 1
Il

1 . M.
1988.
2
M. 1997 97-99 102-103
153-155.
3
R . 2008.
2010-06-08

E-mail jz@hhu.edu.cn hitp //kkb. hhw. edu. cn - 165 -





