WHE X ORFS oY AN PNy WU 7Y ¥
o] W2 A W FE BY 24
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ABSTRACT

This study proposed optimum lime contents for clayey soils consisting of representative clay minerals, Kaolinite and
Na—-Bentonite, according to optimum lime content method (ASTM C 977-22) by means of ground improvement method
of clayey soils. As geotechnical properties, the variations of atterberg limits and unconfined compressive strength were analyzed
and Ca—ion and micro—structure along elapsed time were observed for lime—added clayey specimens. The test results show
that optimum lime content method provides an appropriate methodology for ground improvement of clayey soils and the
variation of Ca’" might be a good index to predict the rate of ground improvement for clayey soils with lime addition.
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Table 1. Geotechnical properties of samples
Sample . .
ltem Clay Kaolinite Na—bentonite
W, (%) 28.0 18,50 -
LL(%) 48 4 57.0 320.0
PL(%) 252 32.0 470
Gs 2.7 - -
pH 6.11 7.16 10,23

% In case of Na—Bentonite, the compaction test was not able to be
performed due to the adhesion of specimen to a rod,

Table 2. Chemical properties of Kaolinite and Na—bentonite

Clay mineral n ]
Chemical Kaolinite Na—bentonite
Sio, 73.20 58.8
Al03 16,20 14.8
Fex0s 0.95 2.85
Ca0 Not Detected 2.94
MgO 152 209
NazO 173 3.66
K0 464 079
Others 1.76 1317

Table 3. Chemical components of quicklime

Ca0(%) Si0, MgO CO, Others®
9.2 20 18 - 4

Quicklime

% Loss of ignition
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Table 4. Lime requirements of stabilization for each sample

Sample Lime requirement for pH=12.4 (%)
Clay 3.0
Kaolinite 3.0
Na—bentonite 50

Table 5. Symbols of each sample in laboratory test

Clay Kaolinte Na—bentonite

Lime Lime Lime

addition | Symbol | addition | Symbol | addition | Symbol
(%) (%) (%)
0.0 CLO.0 0.0 KLO.0 0.0 MLO.0
0.5 CLO.5 0.5 KLO.5 2.0 ML2.0
3.0 CL3.0 3.0 KL3.0 50 ML5.0
6.0 CL6.0 6.0 KL6.0 8.0 ML8.0
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Fig. 1. Atterberg limits variations of each sample by lime
addition
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Table 6. Unconfined compressive strength of clay with lime

addition
ltem {qu=qu anoaw) yq00(4)
QU cr0.0 1day
Sample
1 7 28
CL0.0 0.0 1.0 22.5
CLO.5 127 392 539
CL3.0 18.6 814 125.5
CL6.0 78 471 157

Table 7. Unconfined compressive strength of kaolinite with

lime addition
[tem qu=qu g 0ian) X100(%)
QU K10.0 1day
Sample
1 7 28
KLO.0 0.0 250 476
KLO.5 12 31.0 548
KL3.0 12 66.7 102.4
KL6.0 36 31.0 548

Table 8. Unconfined compressive strength of Na—bentonite
with lime addition

ltem qu=qu sy 1an) X100(%)
QU M10.01day
Sample
1 7 28
MLO.0 0.0 38 532
ML2.0 51.9 2291 3051
ML5.0 582 306.2 438.0
ML8.0 586 330.4 4950
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Fig. 2. qu variations along elapsed time
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Table 9. Variations of Ca®* concentration with elapsed time

and lime addition (unit :cmol/kg)

Sample

Time(day) CLO.O CL3.0

1 3.164 61.65

7 3.164 17.43

28 3.164 0.712
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