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"ODi=|t j=iD= QDQ}O '|OwQw
xv}y@ C@ w]Q =@ xOW xDN=U |xvwtv QO |HwQN w |OwQw u=} QH |@O hqDN= �
u; p}rO xm 'CU= QDtm |oOWQD w |oOWlWN OvwQ CLD |=yxvwtv x@ C@Uv
QO GQi w prN w lQD O=H}= w xv}y@ C@ w]Q =@ xvwtv |r=N |=[i uOw@ Q)B ,=@} QkD

"CU= |oOWQD w |oOWlWN Ov}=Qi QF=

=yCWwv=B
1. Permeability Coe�cient
2. Net Normal Stress
3. Matric Suction
4. Fredlund
5. Talebolelm
6. Gallage
7. Al-Shayea
8. Dong
9. Cai
10. Goh
11. Zahng & Fredlund
12. Wen
13. Nguyen

�References� `@=vt
1. Pourhosseini, R., Mossavi, M. and Nassiri, N. \In
u-

ence of temperature on desiccation cracking of clay soil",
Amirkabir J. Civil Eng, 49(3), pp. 161-164 (2017).

2. Holtz, R.D. and Kovacs, W.D. \An introduction to
geotechnical engineering", Prentice-Hall, Upper Saddle
River, NJ, USA (1981).

3. Fredlund, D.G. and Rahardjo, H. \Soil mechanics for
unsaturated soils", John Wiley & Sons, New York, NY,
USA (1993).

4. Mirzaii, A. and Yasrobi, S.S. \E�ect of net stress on
hydraulic conductivity of unsaturated soils", Transport
in Porous Media, 95(3), pp. 497-505 (2012).

5. Fredlund, D.G., Xing, A. and Huang, S. \Predicting
the permeability function for unsaturated soils using the

soil-water characteristic curve", Canadian Geotechnical
Journal, 31(4). pp. 533-546 (1994).

6. Mirzaii, A., Yasrobi, S.S. and Khalili, N. \Experimental
investigation of hydraulic conductivity in unsaturated
compressible soils", in Proceedings of the 2nd European
Conference on Unsaturated Soils, pp. 205-212, Napoli,
Italy (June, 2012).

7. Fredlund, D.G. \Unsaturated soil mechanics in engineer-
ing practise", Journal of Geotechnical and Geoenviron-
mental Engineering, 132(3). pp. 286-321 (2006).

8. Gallage, C., Kodikara, J. and Uchimura, T. \Labora-
tory measurement of hydraulic conductivity functions of
two unsaturated sandy soils during drying and wetting
processes", Soils and Foundations, 53(3), pp. 417-430
(2013).

9. Adelian Bahanmiri, G., Yasrobi, S. and Mirzaei, A.
\Evaluation of the e�ects of hydraulic and mechanical
parameters on the water co�cient permeability of clayey
sand with a novel permeameter for unsaturated soils",
Sharif Civil Engineering Journal, 2-28(4), pp. 15-24 (In
Persian) (1391/2013).

10. Lu, H., Li, J., Wang, W. and et al. \Cracking and wa-
ter seepage of Xiashu loess used as land�ll cover under
wetting-drying cycles", Environmental Earth Sciences,
74(11), pp. 7441-7450 (2015).

11. Bakti, L.A.A., Kirchhof, G. and Som H.B. \E�ect of
wetting and drying on structural regeneration of puddled
soil", Soil Solutions for a Changing World, Proc. 19th
World Congr, Soil Science (2010).

12. Goh, S.G., Rahardjo, H. and Leong, E.C. \Shear
strength of unsaturated soils under multiple drying-
wetting cycles", Journal of Geotechnical and Geoenvi-
ronmental Engineering, 140(2), p. 06013001 (2014).

123



u=Q=
mty

wQw
BO=@k

u}o
v/

"""Q
Ou

OW
QDw

lW
Nx

NQJ
QF=|

UQQ
@

13. Talebolelm, A. \Investigation of mechanical character-
istics on core dam materials in reservoir 
uctuations
and frequently changes in core degree of saturation (case
study: Doosty Dam)", Ph.D Thesis, Ferdowsi University

14. Al-Shayea, N.A. \The combined e�ect of clay and mois-
ture content on the remolded unsaturated soils", Engi-
neering Geology, 62(4), pp. 319-342 (2001).

15. Dong, Y., Wu, Y., Yin, J. and et al. \Investigation of soil
shear-strength parameters and prediction of the collapse
of gully walls in the black soil region of northeastern
China", Physical Geography, 32(2). pp. 161-178 (2011).

16. Cai, G., Zhou, A. and Sheng, D. \Permeability func-
tion for unsaturated soils with di�erent initial densities",
Canadian Geotechnical Journal, 51(12), pp. 1456-1467
(2014).

17. Goh, S.G., Rahardjo, H. and Leong, E.C. \Modi�cation
of triaxial apparatus for permeability measurement of
unsaturated soils", Soils and Foundations, 55(1). pp. 63-
73 (2015).

18. Zahng, F. and Fredlund, D.C. \Examination of the es-
timation of relative permeability for unsaturated soils",
Canadian Geotechnical Journal, 52(12), pp. 2077-2087
(2015).

19. Nazari, S., Hassanlourad, M., Chavoshi, E. and et al.
\Experimental investigation of unsaturated silt-sand soil

permeability", Advances in Civil Engineering, pp. 1-12
(2018).

20. Wen, T., Shao, L. and Guo, X. \Permeability function for
unsaturated soil", European Journal of Environmental
and Civil Engineering, 25(1), pp. 1-13 (2021).

21. Nguyen, B.T., Ishikawa, T., Zhu, Y. and et al. \New
simpli�ed transient method for determining the coe�-
cient of permeability of unsaturated soil", Engineering
Geology, 300, p. 106564 (2022).

22. ASTM D422-63, \Standard test method for particle-size
analysis of soils", West Conshohocken (1998).

23. ASTM D698-12, \Standard test methods for laboratory
compaction characteristics of soil using standard e�ort",
West Conshohocken (2012).

24. ASTM D4318, \Standard test methods for liquid limit,
plastic limit, and plasticity index of soils", West Con-
shohocken (2005).

25. ASTM D854, \Standard test methods for speci�c gravity
of soil solids by water pycnometer", West Conshohocken
(2000).

26. ASTM D2850-03, \Standard test method for unconsoli-
dated - undrained triaxial compression test on cohesive
soils" (2017).

124

of Mashhad (In Persian) (1397/2019) (2019).




