234367

msneadTuAufuFuasallSagUsrasdndnmie 1 IdR d sz And msdurin 1dd
aiidoens miﬂ’mquﬂmmwiumsfiﬂﬁ%"la%uﬁumﬁ’ammmﬁmmiff{uuazwﬁ'wm‘lums
vasaiananndeimuadmsunuuasaduiali1d Taomssmuagamiafivnnzealu
msfenthe Taoinsandeidudss@nimsduinld ssdumdanulunsuasa sy
msuada  anuansalumsimimnin uazminﬂﬁwmﬁmﬁaqmsﬁumm‘?;u aulumn
azfusenmoumilovelsamalnodsdmngifiudmhms FalimdudszanimsSudn1d
N mi3iuiisagusraslumsiulysiidnlsz@ni msuinldvesdunswhimsoudls
Wiquaaduduauidldlaomsmmudronuinlud  Tasmuedhwouwagueauiai
munzmylumsfeaiwesdumnthmnodwauuuInlud  sautsfniniledofitinade
f!iuﬂuﬁﬁiumﬂﬂm?"uﬁu%mmﬁuﬁﬂ%’uﬂzaﬂa&mwﬁaﬂdn‘lm:uzun ninmsnaneyTavld
otraumnohmaotiwaudiolsdounnInludhnfinudesas 3 Tasiin wud ms
vasaRuRiTiR sz edeuaz 7.5 Sedesaz 14.5 °1ﬁ'ﬁ?hmhmfm1‘i'ﬂuﬁqqaﬂ'h 18 Alai
dudegmnaduas sz lWIduAufdasaitmdnlsydnimeFuinddhng  1x10°
wasAeInd immdsunsadougant 586 fua’ uariimminadaidulfinasiniioaz
4 Tasaunsadmuaiiuiwenwaguaunidvesdunswtunswuilwauwu Inluadmsuly
fhundesiolumsmugumsteaisfuduiuiuunsa’ld inl¥ansaldanusulunsuasa
Enhauanmsldiasmuquasendisdinuaseduiall  mslsziunununiai
minzauvessui s zuzen Taviinisandninavesiginsmsidlonuazuds uazdndwa
mmmsu.ﬁnul%{uu“laﬂauﬁ?wi'aQtuﬁuﬁ'ﬁv'6wzuﬁ’u="Bnuﬂﬁ'ﬁ1‘?‘;Hﬁumwﬂumwuﬂmﬂumu
Inluddiudagiudy wud (1) msitlonuazuded hifiwarh Idmdunlsy@ninrsduinldvos
aunshmswuadwauwuIinludgdamsndoualas ) msuanldonleeounim
duszAndmsauindldvesiumnnhms ol Inludimdy  uinsiidauiinom
sudaseuiidudauhi dAamsuanadonlosou  sxdauld@umsotunsondlewa
anInludansaspudss@ntamlunsihdusudnld ¢) Spsnsnviflunuazudsiauiy
msuan/douTessuszihlfitamsn/ounlasmuauidvesuu Inludldndmniuiging

a o Y1 o4 v oo w s Y s ¥
ﬂ'l‘j!‘ljﬂﬂllﬁzll‘}‘l\iﬂﬂ'lﬂiﬂﬂ !ﬂ.l')"!u"lﬂHTﬁHN'ﬂﬂ'ﬂﬂ.}ui'ﬂuluﬂl.!'ﬁQ'leﬂﬂT]uﬁ]ﬂ%u%a{hlﬂﬂauu']ﬂ

f ¥ P ) ¥
@ o duduiuFugadolseaninmms ldmuluszozomld  msulasulannnudu
5/ d{ et T ar o ar ]
awggma Tasmwizlulszmsmvadouduiiiggmasdudanu arsflesduilymdinds Tae
¥ 1] Ed @
s ldFuduiudFuuedaiinaduddinihnoumsdaléan  wiemssenuuuszuuduiu

= da v a & o Wud o £
Wiﬂqullﬂu'ﬁ?mfﬁlﬂiT:ﬁﬁﬂ“‘u‘l'}ﬂﬂ‘“uﬁuq



234367

Hydraulic conductivity is a primary factor governing the performance of liner systems. The
required hydraulic conductivity of compacted soil liner can be obtained from moisture content and
degree of compaction energy different from general earthworks. The acceptable quality of soil liner
can be specified with hydraulic conductivity, compaction energy, compaction moisture content,
shear strength and potential soil shrinkage. Soil in the north-eastern part of Thailand is generally
defined as silty sand, which typically provides high hydraulic conductivity. The purpose of this study
is to improve the hydraulic conductivity of natural sandy soil with sodium bentonite. The optimum
mixing conditions and compaction of the mixture, which is applicable as a waste containment
barrier, are proposed. The longterm ability of the soil to maintain its low hydraulic conductivity is

also considered.

A mixture of silty sand with 3% of sodium bentonite was used in the study. It was found
that the required hydraulic conductivity of 1x 10” m/s could be achieved when the soil mixtures was
compacted with the moisture content ranging from 7.5 % to 14.5 % and the dry unit weight of
greater than 18 KN/m’. For the condition tested, the soil mixture provided safe bearing capacity and
minimum shrinké.ge potential. The optimum field compaction condition can be presented graphically

as an Acceptable Zone in terms of compaction moisture content and dry unit weight of soil.

The longterm performance of the soil mixture was assessed taking into account the wet-dry
cycle effect and ion exchange. It was found that wet-dry cycle has no effect on the hydraulic
conductivity of the soil mixture. It was also found that ion exchange is capéble of increasing the
hydraulic conductivity of the soil mixture. Saturation of the soil mixture before exposing to
solutions, which tends to induce ion exchange reaction, enhances the ability of the soil mixture to
maintain low hydraulic conductivity. However, the effect of ion exchange on soil mixture is
enhanced by wet-dry cycles. The properties of soil mixture eventually change even when exposed to
low concentration of ion exchangeable solutions. Soil mixture, particularly in cover system, is
vulnerable to deterioration in the longterm if it is not protected from wet-dry cycles and cation
exchange reactions. Therefore, the soil mixture should be prehydrated or protected with

geomembrane.





