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VQDUo =Q ?=oQ w V}=UQi OvwQ w xUwQB xm OQm |aU Q=@ u}rw= |=Q@ 1972 p=U QO
=@ "O}=tv `=O@= V}=UQi OaDUt |=yl =N |}=U=vW |=Q@ =Q pwy u}B uwtR; w OyO
w |v=Uv= s}_a `}=Hi ?@U =yOU ?} QND 'OU CWB ?; s}_a sHL x@ xHwD
u=D}D OU ?} QND '|rN=O V}=UQi R= |W=v CqmWt R= xvwtv l} "OwW|t |r=t
QyW |r=y= R= |O=OaD Q}t w nQt ?@U w ?} QND 1976 p=U QO OU u}= "CU=
QqO OQ=}r}t 1 OwOL QO |r=t C=Q=UN RwQ@ w OU CUOu}}=B QO wy=O}; nQw@UmQ
|v=w=Qi C}ty= 'u; QO QF-wt pt=wa w xO}OB u}= CN=vW w |UQQ@ p}rO u}ty x@ "OW

"OQ=O
xO=iDU= '|m =N |=yOU QO |rN=O V}=UQi R= |Q}owrH QO QF-wt OQ=wt R=

pw�Ut xOvU} wv �
"1392 4 1 VQ}PB '1392 3 22 x}LqY= '1391 10 5 Ci=} QO %M} Q=D



"""u
}wv|

}=}t}
W|

=yxO
vvmC

}@FD
Q}F- =D

|U
QQ@

"C=vwirwUwvo}r =@ xOWKqY= l =N C}@FD sR}v=mt "1 pmW

"|D}v}rw�=m Q=OTQ |xU=t |Ov@xv=O Q=Owtv "2 pmW
"xv}y@ C@w]Q OYQO w xv}W}@ XwYNt uRw |xYqN "2 pwOH

!optm �dmax l =N ẁv
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1. internal erosion
2. Lignosulfonate
3. national occupational health and safety commission
4. Lignosulfonate treated soil
5. X ray di�raction
6. Lignosulfonate Polymer chain
7. Hydraulic shear stress
8. coe�cient of soil erosion

�References� `@=vt
1. Torres, R.L. \Geotechnical engineering group of bareau

of reclamation, denver, colorado", Considerations for De-
tection of Internal Erosion in Embankment Dams, ASCE,
Biennial Geotechnical Seminar Conference (2008).

2. Foster, M.A., Fell, R. and Spannagle, M. \The statis-
tics of embankment dam failures an accidents", Canadian
Geotechnical Journal, 37(5), pp. 1000-1024 (2000).

3. Balasubramaniam, A.S., Bergado, D.T., Buensuceso, B.R.
and Yang, W.C. \Strength and deformation characteris-
tics of lime-treated soft clays", Geotechnical Engineering,
20(1), pp. 49-65 (1989).

4. Rollings, R.S. and Burkes, M.P. \Sulfate attack on
cement-stabilized sand", Journal of Geotechnical and
Geoevnironmental Engineering, 125(5), pp. 364-372
(1999).

5. Chen, R., Drnevich, V.P. and Daita, R.K. \Short-
term electrical conductivity and strength development of
lime kiln dust modi�ed soils", Journal Of Geotechnical
And Geoenvironmental Engineering, 135(4), pp. 590-594
(2009).

6. Nalbantoglu, Z. and Tuncer, E.R. \Compressibility and
hydraulic conductivity of a chemically treated expansive
clay", Canadian Geotechnical Journal, 38(1), pp. 154-160
(2001).

7. Indraratna, B., Mahamud, M.A.A. and Vinod, J.S. \Sta-
bilization of an erodible soil using chemical admixtures",
International Conference on Geotechnical Engineering,
pp. 45-54 (2010).

8. Fell, R., Wan, C., Cyganiewicz J. and Foster M. \Time
for development of internal erosion and piping in embank-
ment dams", Journal of Geotechnical and Geoenviron-
mental Engineering, ASCE, 129(4), pp. 307-314 (2003).

9. Farrar, J.A., Torres, R.L. and Erdogan, Z. \Bureau of
reclamation erosion testing for evaluation of piping and
internal erosion of dams", Geotechnics of Soil Erosion,
Geo-Denver, New Peaks in Geotechnics, pp. 1-10 (2007).

78


