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ABSTRACT

This research studied the possibility of using Palm Oil Fuel Ash (POFA) and Portland cement Type 1 to
improve the quality of lateritic soil from the Ban Khuan Chong, Namom district, Songkhla province for road
construction. The soil was improved by incorporating cement at proportions of 2%, 3%, 4%, and 5% by weight,
and by incorporating a mixture of POFA with particle sizes less than 45 microns at proportions of 5%, 10%, and
15% by weight, along with 5% cement. The preliminary and engineering properties of the soil were tested, including
chemical composition analysis (XRF) and microstructure analysis using a scanning electron microscope (SEM).
The study found that the main components of the laterite soil improved with POFA and cement were Si02, A1203,
Fe203, CaO and K20. The soil improved with cement achieved a maximum compressive strength of 24.8 ksc at
5% cement content over a curing period of 28 days. The soil improved with POFA and cement showed an increase
in optimum moisture content (OMC) from 9.7% to 11.2%, resulting in a decrease in maximum dry density (MDD)
from 1.970 to 1.861 g/cm3. The soil also achieved the maximum compressive strength of 31.1 ksc at a 5% cement
mixed with 5% POFA over a curing period of 28 days. The compressive strength decreased with an increase in the
amount of POFA. The soil samples improved with cement at all proportions and the soil samples improved with
5% cement and 5% POFA over a curing period of 7 days met the subbase layer requirements for soil-cement subbase
according to the Department of Highways standards for road construction. over a curing period of 7 days met the
subbase layer requirements for soil-cement subbase according to the Department of Highways standards for road

construction.

Key words: Namom lateritic soil, palm oil fuel ash, Portland cement type 1, road construction, compressive

strength, scanning electron microscope
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Figure 1 Ban Khuan Chong, Namom lateritic soil source
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Figure 3 POFA after grinded
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Figure 4 Lateritic soil improved with cement

curing in closed plastic bag

Figure 5 Lateritic soil improved with cement and

POFA curing in closed plastic bag

Figure 6 UCS testing of Lateritic soil improved

with cement
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Table 1 Ratio Between Lateritic Soil, Portland Cement Type 1 and POFA

Portland Cement

Ratio No. Lateritic Soil (LS) POFA (P) Symbol
Type 1 (C)

1 100 0 0 LS100
2 98 2 0 LS98C2
3 97 3 0 LS97C3
4 96 4 0 LS96C4
5 95 5 0 LS95C5
6 90 5 5 LS90C5P5
7 85 5 10 LS85C5P10
8 80 5 15 LS80C5P15

5% a 4
HNaN13IvaaZIVIIUNA

1. HAMINATOUAMANVAVDIAUGNT
NHANINATRUAUANITAALGNTIIIN
UNEIAUTIIUAIUD (Table 2) nandldifiuliia
NAALHAUNINY 33.1%, AMNAANAITANNIND
22.2% way MFTinaraAnnIfY 10.9% Far
mmcﬁi’ﬁﬂﬁg’mmﬁyumwmﬂmmwma DH-S

2 A 2
205/2532 (DOH, 1989) Naviua A5 u1n1ury

gegaogh 1.970 g/em’ A1AIIWATUNIUNTITAN
1 1 Y 1 o’c!' 2’1 alcsl " Aa
N3RUMINY 63.1% ganiunaainas 139 Tafu
1 ] 1 " W T s
60% g lajnn A1 CBR i 8.1% Tiirnmain
o Py ' o v w 1 [l
mrua 13 25% nazamimassalae lurunsy
" @ [N I o {
N 4.8 kse TAwnaaintvua 130 7 ksc naz
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Yszin A-2-4 Taosuuna1e75Msves AASHTO

o a ] <3
Taganyuzaugnslaaz@eaunuaz a1

I AUNINY 9.7% UALAINNNHUMUULT UEUELE
Table 2 Properties of Lateritic Soil
Property Result Sieve No. % Passed
Liquid Limit (%) 33.1 27 100
Plastic Limit (%) 22.2 17 100
Plastic Index (%) 10.9 3/4” 91.8
OMC (%) 9.7 3/8” 69.7
MDD (g/cm’) 1.969 4 50
Abrasion (%) 63.1 10 46.4
C.B.R. (Soaked) (%) 8.1 40 41.0
UCS (ksc) 4.8 200 33.1
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Si0, 887 59.96% dauid 1 duiTuiUT i
Si0,, ALO, 11ag Fe,0, agjﬁ 63.80%, 1.43% LA
1.64% aud1ey sauiu'ld 66.86% 1ieifou iy
YagUow Tyaudaeen uuInTgIu ASTM C618-
19 (ASTM, 2019) 3n0dlunaia N Taglinasnved

Si0,, ALO, tag Fe,0, 11NN 50%

Table 3 Chemical composition of Lateritic Soil, POFA and Improved Lateritic Soil

Concentration (%)

Chemical Composition

POFA LS100 LS95C5 LS90C5P5
Si0O, 63.795 59.961 58.188 55.768
Al O, 1.430 22.921 20.552 19.467
Fe,O, 1.635 8.807 8.218 8.205
CaO 5.955 0.020 3.364 5.082
K,0 4.499 1.994 1.937 2.138
TiO, 0.168 0.956 1.040 0.908
MgO 2.792 0.208 0.300 0.527
P,O; 3.170 0.238 0.190 0.358
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Table 4 Optimum Moisture Content and Maximum Dry Density of Lateritic soil and Improved Lateritic soil

Ratio OMC (%) MDD (g/cm3)
LS100 9.7 1.969
LS95C5 9.5 1.975
LS90C5P5 8.4 1.992
LS85C5P10 10.1 1.926
LS80C5P15 11.2 1.861

Optimum Moisture Content (%)
=)

11.2

LS100 LS95C5

LS90C5P5

LS85C5P10 LS80C5P15

Figure 7 Optimum Moisture Content (OMC) of Lateritic soil and Improved Lateritic soil
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Figure 8 Maximum Dry Density (MDD) of Lateritic soil and Improved Lateritic soil
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1ae 28 IUMNAIRUIFUNU aaaaclu (Figure 9)
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Table 5 Unconfined Compressive Strength of Improved Lateritic soil

UCS (ksc)
Ratio
0 days cured 7 days cured 28 days cured
LS100 4.8 - -
LS98C2 - 7.7 8.0
LS97C3 - 12.2 13.8
LS96C4 - 12.6 159
LS95Cs5 - 17.5 24.8
LS90C5P5 - 7.1 31.1
LS85C5P10 - 6.9 19.2
LS80C5P15 - 6.7 11.7
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Figure 9 Unconfined Compressive Strength of Lateritic soil improved with Cement
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Figure 10 Unconfined Compressive Strength of Lateritic soil improved with Cement and POFA
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A)
Figure 12 28 days cured LS95C5 (A) and LS90CS5P5 (B) at the magnification of 10,000x
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