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Basic Experiments on Consolidation Characteristics
of Clay-Quicklime System

Naozo FukupA, Norihiko MIURA, Yoshiji SUDOH
and Masahiro Koga

Abstract

This paper reports experimental results on the consolidation characteristics of clay-quicklime system
concerned with the quicklime pile method and the multiple strip-sandwich method, a new method for

embankment construction with cohesive soils.

Consolidation tests on quicklime specimens were performed to investigate the expansive characteris-
tics of them during water supplying. Several kinds of triaxial compression tests were also carried out
on clay-quicklime system in drained and undrained conditions.

From these experiments useful informations were obtained concerning with the consolidation mech-

anism of clay-quicklime system.
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Table 1 Hydration of quicklime
CaO + H,0 —— Ca(OH),+

65.5 kJ/mol
Molar weight 56 18 74
Specific gravity 32 1.0 2.24
Weight ratio 1.0 0.32 1.32
Volume ratio 1.0 1.1 2.0
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Table 2 Mechanism of improvement method by clay-quicklime system

Improvement method

Mechanism of improvement

Test condition

Clay——m 1.
Quicklime pile Expoziloni:é fWGter Total volume: constant
uicklime > .
method pile ] 7% Water moves only in the

(Horizontal section)

~~Boundary condition

system : undrain

ep=0

Quicklime layer

(all over) / — T
; i ; =const. Vertical pressure G
Multiple quicklime- YA T TSR Nl .constant "
layer method v I Q *::—i:\[xponsmn ,
: Water moves only in the
/ A *‘L_,\woter system: undrain

(Vertical section)

Quicklime layer

Expansion of embankment

Multiple sandwich
method

(all over) S

vertical pressure Oy
:constant

Water moves out from the

system: drain

Filter fobrlc B 7 Water Bound d
. . | owtes oundary condition
Multiple strip Quicklimeﬁl %‘r ,l PR Adrained through cev,en# O and
sandwich method Strip-sandwich —~ bes < filter) Oy # constant
layer A v"'t >Expansion v

(Vertical sectlon, front view)

Water moves out from the
system : dra
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Fig.1 Test specimen of clay-quicklime system.
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Fig.2 Compressive and expansive characteristics
of quicklime in oedometer test.
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Fig.3 Measured vertical expansion amount of
quicklime due to water supplying.
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Table 3 Comparison of physical properties of slaked lime

Vertical Water Dry Degree of
pressure content weight W.—W, saturation _H, V.
Do w W, w, S, H, v,
(kgf/cm?) (%) (ef) (%)
0.0 73.08 71.10 0.342 99.9 1.988 2.014
0.5 55.38 71.66 0.352 94.5 1.758 1.625
1.0 50.59 71.68 0.352 92.4 1.555 1.394
2.0 31.31 72.15 0.361 101.6 1.298 0.861
3.0 36.94 71.45 0.348 99.0 1.395 1.033
4.0 28.49 71.60 0.351 98.1 1.258 0.806
5.0 29.68 71.60 0.351 98.6 1.275 0.833
6.4 24.50 72.49 0.367 96.6 1.210 0.711
12.8 19.77 71.55 0.350 96.8 1.111 0.566

Quicklime (initial condition):
G,,=3.2, Height H,=1.5cm, Void V,=25.85 cm?
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Fig.4 Consolidation characteristics of clay-quick-
lime system.
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Fig.5 Change of pore pressure in clay with elapsed
time.
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Fig.6 Changes of pore pressure, axial pressure and
volume of expelled water from specimen.
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Fig.7 Changes of water content of clay during
triaxial consolidation test.
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