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D6-�5�<E NaCl MgCl2 

M Lss�M  Lss�M �

L�M  L���M � M���M �

L L���M � M�L�M �

� �
V8'��:� *�����+�����"��

��,��=)!B0����F�G@/��*;������S,�%����,�<��!�S,����,�<����)�7�<&���C��*����������

?�;�H�<@��I�5%-�9�����3��=(�0�[���j3����������1��5���'�(�U�V-��.�\,�9-�t%8&A��,���

���,���� �5��N��

• �h�����%���!�?�;����5%-�9���[�!����(�[ �*-�!���+�=,�����.�5&A��T%
�%CoA�

7�<&��5��,�=)���?�;�*-�!��+�3D6-���). 
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• ���� U��A� �,�9/%�� '�(� '�%-�,�� � � ��� �9��4� ���2� 5%-�9��� 3�� � U��A� =,�� � ��

����9(��5�.7�<&�����5%-�9����9��4����2����5���'�(��9����[ �U��A���D6-���). 

7�<&�� ���� 5�<E� ��� D6-� ��)L�� 5�<E� ��� 5JK-� 7���-L�M����-5%-�9��� U��A� 37�

=%��=)���5���'����[�/-���A. 

• �-�6-� ��,W0X�Y-�� 5&A� �)�%CoA�5��� �9��,� =,����� D6-� 7�<&�� .�5%��_� =,����

)�=,�����h����[�%A��5���'�(�*T%
!��%)�5,��. 

• *��=,�����[ �*4��/��3?�;�H�<@�����5%-�9���[��%��=,�����������,�.�!�D6-�]�-

E�[��%�<7�<&��5���?�;�*4��/���!�����D6-���)�C^��5��.��

��

V��+�� �
1.  Daniel, D.E. Geotechnical Practice for Waste Disposal, Chapman and 

Hall, New York (1993). 

2. Mesri, G. and Olson, R.E. 'Mechanisms Controlling the Permeability of 

Clays', Clays and Clay Minerals, 19, (1971) 151-158. 

3. Young, N.,R., Mohamed, A.M.O. and Warkentin, B.P. Principles of 

Contaminant Transport in Soils, New York (1992). 

4. Gleason, M., Daniel, D.E. and Eydholt, G.R. 'Calcium and Sodium 

Bentonite for Hydraulic Containment Applications', J. of Geotech. and 

Geoenv. Eng. ASCE, 123:5, (1997) 438-445. 

5. Stern, R.,T. and Shackelford, C.D. 'Permeation of Sand-Processed Clay 

Mixtures with Calcium Chloride Solutions', J. of  Geotech. and Geoenv. 

Eng. ASCE, 124:3, (1998)  231-241. 

Archive of SID

www.SID.ir

www.SID.ir
www.SID.ir


��������	
����������������������������������������� ���!"#$$�����������������������������������������������SI 

6. Alawaji, H.A. 'Swell and Compressibility Characteristics of Sand-

Bentonite Mixtures Inundated with Liquids', Applied Clay Sci., 15, 

(1999)  411-430. 

7. Shackelford, C.D., Benson, C.H., Katsumi, T., Edil, T.B. and Lin, L. 

'Evaluation of the Hydraulic Conductivity of GCLs Permeated with Non-

standard Liquids', Geotex. Geomembr., 18:2-4, (2000) 133-161. 

8. Jo, H.Y, Katsumi, T., Benson, C.H. and Edil, T.B. 'Hydraulic Conduct-

ivity and Swelling of Nonprehyrated GCLs Permeated with Single-

species Salt Solutions', J. of Geotech. and Geoenv. Eng. ASCE, 127:7, 

(2001) 557-567. 

9. Shan, H-Y, and Lai, Y.J. 'Effect of Hydrating Liquid on the Hydraulic 

Properties of Geosynthetic Clay Liners', Geotext. Geomembr. , 20:1, 

(2002) 19-38. 

10. Schmitz, R.M. and van Paassen, L.A. 'The Decay of the Liquid Limit of 

Clays with Increasing Salt Concentration', Dutch association of Eng. 

Geology, Delft, Ingeokring Newsletter, 9:1, (2003)10-14. 

11. Ohtsubo, M., Kumar, M.,A., and Li, L. 'Effect of Salt Solutions on the 

Permeability of the Mixtures of Soil and Bentonite', 5
th

 ICEG Env. 

Geotech, Thomas Telford (2006). 

12. Singh S., and Prasad, A. 'Effects of Chemicals on Compacted Clay 

Liner', The electronic journal of geotechnical engineering (EJGE), 12, 

Bund. D (2007). 

Archive of SID

www.SID.ir

www.SID.ir
www.SID.ir


m�s�����������������������������������������������������������������	 
������	��������	����������������	������  

13. Roberts, A.A. and Shimaoka, T. 'Analytical Study on the Suitability of 

Using Bentonite Coated Gravel as a Landfill Liner Material', Waste 

Mng., 28, (2008)  2635-2644. 

14. Studds, P.G., Stewart, D.I. and Cousen, T.W. ‘The Effect of Salt 

Solutions on the Properties on Bentonite-Sand Mixtures’, Clay Minerals, 

33, (1998) 651-660. 

15. Warkentin, B.P. 'Interpretation of the Upper Plastic Limit of Clays', 

Nature, 190, (1961) 287-288. 

16. Mishra, A.K., Ohtsubo, M., Li, L. and Higashi, T. 'Effect of Salt 

Concentrations on the Permeability and Compressibility of Soil-

Bentonite Mixtures', J. Fac. Agr., 50:2, (2005) 837-849. 

17. Quigley, R.M. and Thompson, C.D. The Fabric of Anisotropically 

Consolidated Sensitive Marine Clay', Can. Geotech. J., 3:2, (1996) 61-73. 

18. Olson, R.E. and Daniel, D.E. 'Measurement of Hydraulic Conductivity 

of Fine Grained Soils', In Permeability and Groundwater Contaminant 

Transport. American Society for Testing and Materials, Special Technical 

Publication STP 746, (1981) 18-60. 

19. Pandian, N.S., Nagaraj, T.S. and Narasimha Raju, P.S.R. 'Permeability 

and Compressibility Behaviour of Bentonite-Sand/Soil Mixes', Geotech. 

Testing J., 18:1, (1995) 86-93. 

20. Dixon, D.A., Gray, M.N., Thomas, A.W., 'A study of the Compaction 

Properties of Potential Clay-Sand Buffer Mixtures for Use in Nuclear 

Fuel Waste Disposal', Eng. Geology 21, (1985) 247-255. 

Archive of SID

www.SID.ir

www.SID.ir
www.SID.ir


��������	
����������������������������������������� ���!"#$$�����������������������������������������������S� 

21. Ruhl, J.L., and Daniel, D.E. 'Geosynthetic Clay Liners Permeated with 

Chemical Solutions and Leachate', J. of Geotech. And Geoenv. Eng. 

ASCE, 123:4, (1997) 369-381. 

22. Bolt, G.H. 'Physico-Chemical Analysis of the Compressibility of Pure 

Clays', Geotechnique, 6:1, (1956) 86-93. 

  

Archive of SID

www.SID.ir

www.SID.ir
www.SID.ir

