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1. INTRODUCTION

In road construction, crushed rock js major material
used as base or subbage course due to their good
engineering properties, When Compacted, it hag high
strength and bearing capacity for vehicles tq move
on. Due to fack of crushed rock in some area, it s
therefore suitable 1o improve an insitu soil and use
as substitution of crushed rock.

Lateritic goj] i a product of weath

COmpositions g

POssesses pood cfy

n
aracteristics anq
Subbase ang base c

materia|g,

ha§ S0me deﬁciency in itg Property

ks Se it, APPropriate g0 impmvelmznt

o eec}ed. Chemicy] Stabilizatiop i one of
most.pll'actlcal Method Improye undesj

CharaClEI‘.lSIICS of soi], mong thy, iy

cemer'lt IS the mog effectiye a se'Stablhzers

markedly change its engineering properties such as
strength, durability, and volume stability, :
Nontananandh and Kamon indicated that sl
properties, moisture content, type and amount of
stabilizer, and technics of stabilization are factors
which influence degree of soil stabilization (11,02}
Appropriate amount of water is required to obta}ﬂ
Mmaximum dry density and in the same time to obtain
desirable strength dye to reactions. Differences "S’
mixing periods, mixing speed, and curing condnmr}t
including Pre-treatment and post-treatment can resu
in variationg in strength, :
Significant Jogs in sgtrcngth of stabilized SO.IIS Wma:
found when there Wwas an interruption during 4
mixing  period (Marshall, [3]). Accgrdlﬂgi ’
Sivapullaiah et 5] [4], delay in compaction ‘: dry
Period of 7. days.. could Jead. to decrease L:eng :
density, increage in OMC, and decrease in i e il
Based on the study on lime Stabllm';,vong‘
dispersive soil, Nontananandh and Kawi action
Paiboon [5] g0 indicated that con;Is’ early
Performed soon afier mixing could eﬂh““;ar e
hydration and thus contributes to a re

ility, &
ueneth development, favorable permeability
dlll'all:nility,
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, EXPERIMENTAL PROCEDURE

2) Materials

The lateritic soil used. in this ipvestigation was
ampled from Kangkoi, Saraburi Province, The
Upon Visual
i containing

natural water content is about 7.19,

inspection, the soil has a red-brown colos
natural round-shapel clods. _Furlher data on physical
properties of the soil are given in Table |, The soi]
can be classified as silty sand (SM) or A-2-4(0),
according to the unified soil classification system
and AASHTO classification system respectively,
When compacted with modified compaction energy
and at its optimum water content, the soil obtained 3
strength of 4 kg/em®. Properties of the lateritic soi]
used in this study fall within a range of those found

in Thailand as reported by Merrison [6], as shown in
Table 1.

Table I~ Properties of lateritic soil in Thailand and
that used in this study

MIN. | INTHIS |

SOIL PROPERTIES MAX.
; : VALUE | STUDY VALUE
0 26 66
19 97
16 51
A-2-4 A-T7-6
0 10
2,64 3.20
2.04 232
13.4
this study is
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Fig2 Flow chart of the experimental program 2
(Effect of delay time to compaction)

In order to determine an optimum cement content,
specimens were prepared by mixing the soil with
cement. Mix proportion were 0% (for untreated
soil), 4%, 5%, 6% and 7% by air-dried weight.
Consequently, the initial water contents were set to
be in the range of the predetermined OMC + ;%;
i.e., at OMC, OMC+1% and OMC+2% for wet side,
OMC-1% and OMC-2% for dry sidc:‘.r B i
tion of specimens was performe usin
I;P:;Ic)!a?f diametmP 2 inches and heighr of 4 inches.
Compactive energy applied was equivalent to that 3of
modified Proctor compaction (56,050 Il.)s-ﬂ[/ﬂ.).
After molding, the specimens were sc:cxlcd ugdht y :n
plastic bags to prevent loss‘of mcnstun_:l ue (:
surface evaporation. The specimens of soi -f:cmc:]
ix were cured for 7 days before testing to
:11:;51:“ their unconfined compressive strengths

condition, the specimens were
L unsoakm:h test soon after demolding,



i 2 hours
while, they were submergedd!r! Wartlif'.flcfﬁ)rwest i
- festi aked condition.
before testing for soaked con L
proportion that allows the cement-$ .175 kg/cmz -
obtain 7-days strength greater than 7. L
: : ined as an optimum
desirable and determi - an ‘
content and thus will be used .mr further Studg/m o
Study on the effect of delay time to compactior :
yrmed using similar procedures as mennonf:.l
X1 501
above. Specimens Were prepared by mixing thet :gd
with the predetermined optimum cement co.mcnd .
various moisture contents and then subjected [

‘ iXi : hours
compaction after mixing for 1, 2, and 3

performe

respectively.
3. RESULT AND DISCUSSION
a) Compaction Characteristics

There is no difference between the maximum dry
density (MDD) and the optimum moisture content
(OMC) when the soils were compacted with
different size of molds. However, it seems that mold
having smaller size gave a flatter compaction curve.
MDD and OMC were 2.042 tons/m’ and 9.4%, and
2.015 tons/m™ and 9.5 %, for standard compaction
and compaction using $2”x 4”, respectively.

C_‘orppaction curves for lateritic soil cement also had
similar relationship to those of untreated soils. The

MDD was 2.010 tons/ m® with a corre i
OMC 0f 9.4 %, Lo

b) Unconfined Compressive Strength

g:cr unsoaked specimens, strength has a trend 1o
5 fease as moisture contents increase, while peak
ain (&) has an OPposite trend. As shown in Figure

: : content js g¢
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Fig4  Unconfined compressive strength and peak
strength of cement — stabilized soils and
compacted natural soils

¢) Strength- Cement Content Relationship

Strength increases with an increase of cemer!
content. Figure 5 shows a linear relationsh?
between UCS of unsoaked samples and ceme™
content. For the same cement content, SamP®
having lower water contents had higher strent™®
than those having higher water content. 6
For soaked specimens, as illustrated in FIg"
there is loss in strength due to soaking for ,.mxf:ﬁ
beyond OMC. In addition, significant f@"iﬂiw

srength could be found for specimens MXC,

SUain at peak of pyyore: tress Water content or is obvious that '
. es on side. dt is obvious i§
g:;ml;ns- Re ultsteril:cﬁc (tm fhem s for a) :un: was little effect dg:yto soaking when mt;:;id f;:l:ﬁ'
€ than thoge of at strength C, resulting in hi trengths

s \iftas A 5 were ; g in higher s
Obvious that, e Straing 4 tﬁ;lﬂ However, i is ;g_eﬁlmens. . OMCZ
R
result in a relatively highe! tio"

those of OMC 4+ 2%. For soaking <"
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e) Strength — Delay time to compaction

Figure

9 shows relationship between unsoaked

strengths (4% of cement and various moisture

contents) an 10
when compacted within one hour,

cases,

strengths were
the strengths ha _
time (0 compaction Increase
unsoaked
recommended  streng
compaction was delaye
found that reduction on
ronounced when compacte
than when compacted

OMC.

4

d delay time to compaction. For all
unsoaked
higher than 17.5 kg/em’. However,
d trends to decrease linearly as delay
. Obviously, the

were lower than the
th for road subbase when
d for 3 hours. It was also

strength was more
d on dry side of OMC
at OMC or on wet side of

strengths
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When the stabilized soils were soaked before Fesu'ng,
significant loss in strength due to delay time to
Id be observed, as clearly shown 1n

action cou cl 1
Ig?gmufe 10. Only the cement-stabilized soils that
compacted at OMC and within one hour after
mixing could gain desirable strength. Soaked

strengths of the other mixtures markedly decreased
with delay time to compaction. However, the
resultant strengths were able to sustain stresses

higher than 7.0 kg/cmz.
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Fig9 Effect of delayed time to compaction on
strength of lateritic soil — cement (4%
cement content) for unsoaked condition
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|e]ayolltihad B it most favorable strength with S]lght]y losg in

Ore Iharr]:e b gt th when soaked.

nger . O strrlzﬂg in compaction leads to decrease iy, Strength
Ing Aitip, De ﬂYe ffect is more pronounced s delay time

ndicatesm ; .Thfr:eases. Unsoaked o AL bty

aterg, ta IITcher than 17.5 kg/er” when compacteq oy OMC +
hours 1118 h;% within a period of one hour Or When compacteg
belWee afte, 2 OMC + 1% within a period of tWo  hoyrg,

mprow:,lnlhe étompressive strength for t}}:e soaked specimens vy
evenlu;l:In; higher than 17.5 kg/fem™ when compacted ar gy +

1% and within 20 minutes, or compacted at or close
0 OMC within one.hour. Delay in Compaction may
caliia decreasc_ in strength, however, the soj]
cement could gain in strength greater thap 7.0
kg,/cmz when it is compacted at OM(C * 2% within 3
hours. h :

It is believed that loss in strength is due
moisture content, decreasing
destroying of the developed hardening structures, It
is therefore recommended that Compaction of
cement-stabilized lateritic soil should be done as
carly as possible and should not pe longer than 3
hours, depending on the initial mixing moisture
content and required strength. The unconfined

_ to loss of
i dry dcnsity and

ionships compressive strengths of the stabilized lateritic soils
and obtained in this study showed promise for use as
ition base and subbase courses for road.
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