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ABSTRACT

A scarcity of standard roadway materials is still an on-going problem for roadway construction
in Thailand. This requires the extra time and expenditure in the case of such standard materials far from
a construction site. This paper presents an alternative stabilization method using Portland cement and
FGD gypsum, a by-product from the electrical production of a coal-fired power plant to improve the
sub-standard lateritic soil for being as a subbase material. In this study, the mixtures of a sub-standard
lateritic soil with varying cement contents of 1%, 2%, and 3% and FGD gypsum at 1%, 3%, and 5% by
dry mass of such sub-standard lateritic soil were investigated through a series of laboratory-based
experimental tests. The unconfined compressive strength (UCS) tests at 3, 7 and 28 curing days of each
mix proportions under its optimum moisture content condition were performed for all sub-standard
lateritic soil-cement-FGD gypsum mixtures. For a given cement content, the mixtures that exhibited
maximum UCS values were then selected to a new set of testing on C.B.R laboratory test, Swelling,
Scanning Electron Microscope (SEM) and Energy Dispersive Spectroscopy (EDS). Based on the test
results of this study, it was found that the mixture of 2% of Portland cement with 5% of FGD gypsum
showed the maximum UCS of 41 ksc, along with the CBR value of 107%. This is 3.3 and 1.7 times
higher than those of the sub-standard lateritic soil respectively. For the SEM and EDS examinations, a
set of needle-liked structures were noticed in the soil matrix. The chemical components showed mainly
Ca, Al and S which indicated the presence of Ettringite, resulting to a higher compressive strength after
stabilization. The results of this study showed that the performance of the stabilized lateritic soil is
superior to that of the conventional road base. Overall results indicated that stabilized lateritic soil could
be improved performance by using Portland cement and FGD Gypsum when it was used as a subbase
material in Thailand.
Keywords: Improvement, Portland Cement, FGD Gypsum
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o naden | WA | o4 W omc UCSs Swelling | EDS
(%)* (ksc.) | Unsoak |Soak | (%) (A1061)
1 Soil 0 0 0 9.96 943 40 17 0.31 1
2 | C1GO0-3 1 0 3 11.20 9.56
3 | CIGI1-3 1 1 3 11.42 18.54 3.31 1
4 | C1G3-3 1 3 3 11.60 15.54
5 | C1GS-3 1 5 3 11.80 11.29
6 | C2G0-3 2 0 3 11.14 20.16
7 | C2G1-3 2 1 3 11.44 21.01
8 | C2G3-3 2 3 3 11.51 2421
9 | C2G5-3 2 5 3 11.60 28.26 2.81 1
10 | C3GO0-3 3 0 3 11.32 24.82
11| C3Gl1-3 3 1 3 11.47 26.04
12 | C3G3-3 3 3 3 12.17 30.36 1.88 1
13 | C3G5-3 3 5 3 12.19 18.88
14 | C1GO0-7 1 0 7 11.20 14.18
15| C1G1-7 1 1 7 11.42 19.54 3.73 1
16 | C1G3-7 1 3 7 11.60 17.46
17 | C1G5-7 1 5 7 11.80 15.63
18 | C2GO0-7 2 0 7 11.14 20.74
19 | C2G1-7 2 1 7 11.44 24.47
20 | C2G3-7 2 3 7 11.51 28.30
21 | C2G5-7 2 5 7 11.60 28.54 5.49 1
22 | C3G0-7 3 0 7 11.32 26.65
23 | C3G1-7 3 1 7 11.47 28.52
24 | C3G3-7 3 3 7 12.17 31.97 3.78 1
25| C3G5-7 3 5 7 12.19 31.95
26 | C1G0-28 1 0 28 11.20 17.94
27 | C1G1-28 1 1 28 11.42 23.16 50 25 3.92 1
28 | C1G3-28 1 3 28 11.60 21.27
29 | C1G5-28 1 5 28 11.80 20.42
30 | C2G0-28 2 0 28 11.14 29.92
31 | C2G1-28 2 1 28 11.44 30.01
321 C2G3-28 2 3 28 11.51 37.67
33 |1 C2G5-28 2 5 28 11.60 41.17 107 33 8.03 1
34 | C3G0-28 3 0 28 11.32 30.17
35| C3G1-28 3 1 28 11.47 31.73
36 | C3G3-28 3 3 28 12.17 37.12 78 31 8.79 1
37 | C3G5-28 3 5 28 12.19 34.92
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