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1 INTRODUCT I ON

This paper is concerned with the effects of lime stabilization on
the strength parameters of soft Bangkok clay. Fully drained and
undrained triaxial compression tests were carried out +to study the
effects of lime stabilization on the angle of internal friction (#) and
cohesion (c). Quicklime was used as stabilizing agent. 8Six series of
consolidated undrained (CIU) triaxial tests were carried out on lime
stabilized samples with lime contents of 2.5, 5, 7.5, 10, 12.5 and 15%
at 1 month curing period. The pre-shear consolidation pressures were
5, 10, 15, 20, 40 and 60 t/m®. Additionally, three series of tests
were carried out on samples with 5, 7.5 and 10X lime contents only at 2
months curing period. The pre-shear consolidation pressures were the
same as in the series of tests with one month curing period. Fully
drained triaxial compression tests (CID) were carried out on samples
with 6, 7.5 and 10% lime contents and with the same pre~shear consoli-
dation pressures used in the undrained tests. These tests were carried
out at curing periods of 1 and 2 months. The procedure suggested by
Duncan et. al (1980) was adopted in the determination of the effective
strength parameters, as shown in Fig. 1. The strength parameters for
the base clay were found to be # = 24.4° and ¢ = 0.

2 RESULTS AND D USSIONS

The undrained effective strength parameters for lime stabilized
samples are summarized in Table 1. A lime content of 2.5% caused mar-
ginal increases in ¢ to 1 t/m® and # to 27.8°, and can be considered to
be ineffective. After one month curing, lime contents of 5 to 15%
resulted in relatively similar increases in strength parameters, with @
= 33° to 36°, and ¢ of about 2.2 t/m®. Comparing the strength parame-
ters for one and two months curing periods, it is seen that the angle
of friction increased slightly to almost the same value (# = 36.2°) for
lime contents of 6, 7.5 and 10%X. On the other hand, a very large
increase in the cohesion occurred from the first to the second month,
from 2.3 to 8.2 t/m®* and 2.3 to 9.0 t/m? for lime contents of 7.5 and
10%, respectively; for 6% lime content, a moderate increase in cohesion
from 2.3 to 4.1 t/m* occurred.

Calculated strength parameters from CID tests are summarized in
Table 2. After 1 month curing, the cohesion increased to about 3 to 4
t/m?, while the angle of friction increased to between 30 to 32°; the
increases are apparently independent of lime content. After 2 months,
the values of # were not much higher that at 1 month, except for speci-
mens with 10% lime content for which # increased from 32.1 to 35.3°.
As in the CIU tests, the significant increase in 8 occurred within the
first month of curing. On the other hand, very large increases in
cohesion were found from the first to the second month: from 2.9 to 7.5
t/m®2, 3.9 to 8.4 t/m?, and 4.3 to 13.8 t/m?*, for 5, 7.5 and 10% lime
contents, respectively. A lime content of 10%¥ brought about the lar-
gest increases in both the angle of internal friction and the cohesion.

It has been shown (Buensuceso et. al, 1991) that the strength
development of lime stabilized soft Bangkok clays can be considered to
consist of three phases. Phase I is a period of slow, gradual strength
increase; this phase corresponds to an initial period when the cementa-

1074



T ARPLFATFR N E S CER 3 F 9 A)

tion effects are not yet mechani-
cally felt even if chemical reac-

tions are taking place. The 30 T T T T
strength development significantly é = Sin" (Ton §)
increases in phase 1II, mainly ¢ = &/Cos¢

because the bridging between the
soil particles is already effi-
cient. Meanwhile, phase III is
characterized by the slowdown of
strength development. This concep-
tual model of strength development
is useful in explaining the ob-

served effects of lime stabiliza- ° ° éicy * * ”
tion on the strength parameters as e
follows. The results of both CIU
and CID triaxial tests have shown
that lime stabilization resulted in
increases in both the angle of
friction and the cohesion. How-
ever, the significant increase in #

Fig. 1 Estimation of strength parameters

was observed to take place within Table 1 Strength parameters from CIU tests
the first month of curing, while
t h e e f f ec t S on t h e co h esion Y’e re Curing Lime Strenath Parameters | Mohr—Coulomb Parameters
more pronounced after the first Time Content ¢ o I c
N (%) (degrees) {tYm3) (degrees) {t/m?) .
month of curing. ‘The gradual 5% o 1112 o8 0
increase in strength in phase I may s 28.7 1.90 332 2.27
be considered to be the result of 1 month :j zg :gg :3 232
n . s X B .3 2.30
the changes in the .frlct1onal 25 205 1% %61 535
nature of the stabilized clay 15 30.0 1.06 35.3 2.27
(shown by the increase in #). In 5 06 | 33 63 419
. . 2 monthe 7.5 30.5 6.66 36.1 8.24
phase 11, the large increase in the 0 305 727 6.1 9.00
strength after the formation of =) untreated | (<) ) 244 o

effective bridging of the cemented
clay structure is manifested by the

sharp increase in cohesion.
Table 2 Strength parameters from CID tests

3 CONCLU SION Curing Lime g Mohr—Caulomb Pai
Time Content ' o ] [
The strength development of 08 | ldeorecs) | () | (degrees) | {t/m?)
lime treated clays may be consi- © ot ; :2 :z zi 280
- s * mont . ! R ), .
dered to consist of an initial L
N . . 10 28.0 3.57 321 4.27
period of gradual increase in s P 208 750
strength.which is the result of the 2 months 75 269 724 305 a.40
changes in the frictional nature of 10 0.0 11.25 5.3 13.78
the stabilized clay. Thereafter, a () untreated | (=) ) 24.4 °

large increase in the strength
occurs after the formation of
effective bridging of the cemented
clay structure, which is manifested
by the sharp increase in cohesion.
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