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Sarawut Kowkrua 2008: Improvement of Lateritic Soil by Calcium Carbonate Waste.
Master of Engineering (Civil Engineering), Major Field: Civil Engineering, Department of Civil

Engineering. Thesis Advisor: Associate Professor Prateep Duangduen, M.Eng. 131 pages.

The research attempted to study the improvement of engineering propertics of lateritic soil
stabilized with calcium carbonate waste for using in road embankment construction. The study involved
the effects of grain size distribution, quantity of calcium carbonate waste and curing times. Lateritic soil
sample from borrow pit in Ratchaburi province were sieved to obtain different grain size distributions and
then prepared by controlling specified grain size distribution. Soil samples were prepared and grouped
into B and D graded soil according to subbase standard specification of Highway Department of Thailand.
Lateritic soil were mixed with calcium carbonate waste at the proportion of 2, 4, 6, 8 and 10% by dry
weight of soil. Then, the specimens were tested to find out plasticity index, modified proctor compaction
test, california bearing ratio and coefficient of permeability after compacted and curing for 3, 7, 14 and 28
days. the specimens were tested to find out unconfined compressive strength, modulus of elasticity and

strain at failure after compacted and curing for 3, 7, 14, 28 and 90 days.

Experimental results showed that when the quantity of calcium carbonate waste increased, the
plasticity index and the maximum dry density appeared to decrease, while the optimum moisture content
increased. The appropriate quantity of calcium carbonate waste used in the mixture which gave the
maximum value of Unsoaked and Soaked CBR value were 4% by dry weight of soil. Unsoaked and
Soaked CBR values were increased with increasing curing time. Swelling results were decreased by 0.01-
0.05%, coefficient of permeability with calcium carbonate waste after compaction, were decreased by 3
and 295 times for B and D graded. At 28 days of curing time, coefficient of permeability with calcium
carbonate waste were decreased by 6 times for B grade and D grade were increased by 18 times. The
proportion quantity of calcium carbonate waste gave the highest UCS results were 4% by dry weight of
soil. UCS results were increased with increasing curing time, modulus of elasticity results were increased

same as UCS results and strain at failure were decreased.

Calcium carbonate waste can be used to stabilize the lateritic soil if mixing with the appropriate

portion.
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7 Sio, Fe,0, ALO,  9a31EIUVDY
UANUN
% % % SiO,/R,0,
Sandy soil 47.0 30.1 12.7 3.2
Basaltic country rock 23.6 39.9 21.8 0.9
Parent materrial of mix original 313 40.0 17.7 1.4
Unknown parent material 37.9 40.1 11.9 2.1

131 Pendleton and Sharasuvana (1946)
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AaANIA AgIgA
i RFURZUAT LB 200 0.00 66.0
NOALKA, (%) 18 97
nAANAEan, (%) NP 51
MINUNAUAINTZUY AASHTO A-1-a A-7-6
Artingu 0 10
AMUD NI NN 2.59 3.20
ANuiuuRagega (eud/anin) 118.00 144.50
mméguﬁmmuﬂuuﬁ’qu@, (%) 7.00 13.40
California Bearing Ratio, (%) 7.00 60.00
MIVINAD, (%) 0.10 55.00
MANNANNI0 Ing3 Los Angeles Abrasion (%) 20 60

31 Morrison (1965)
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a <3 (% ]
3. Hvwranazauitnismivmadiavesidg Taoiuazunswuuae nazdoall

vinalavianiaauntivua
4. Liquid Limit l31fu 25 %
5. AUHWAEAN (Plasticity Index) Taithu 6 %

6. A1 CBR laitoand1 80 AMsuABA 95 %v0eANUHUMUUIEIGIER

o [
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[ Y o ]
SagdmSunun1g arudetivuaveansuniavalauralszina’lne (2532)
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‘U‘Iﬂﬂ“ﬁ’t‘N@]&Lﬂﬁx‘l ﬁT‘r‘iﬁﬂ‘ﬁﬁhuﬂZ!!ﬂiﬂ

Grade A Grade B Grade C Grade D
2" (50.0 w1 100 100 - -
1" (25.0 u3.) - - 100 100
3/8 " (9.5 u.) 30-65 40-75 50-85 60-100
No.10 (2.00 u31.) 15-40 20-45 20-50 40-70
No.40 (0.425 131.) 8-20 15-30 15-30 25-45
No0.200 (0.075 131.) 2-8 5-20 5-12 5-20

fx: psunanauvlszmea’lne (2532)
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Grade A Grade B Grade C Grade D Grade E

2" (50.0 w3.) 100 100 - - -
1" (25.0 1) - - 100 100 100
38" (9.5 1) 30-65 40-75 50-85 60-100 -
No.10 (2.00 3431.) 15-40 20-45 20-50 40-70 40-100
No.40 (0.425 3131.) 8-20 15-30 15-30 25-45 20-50
N0.200 (0.075 3431.) 2-8 5-20 5-12 5-20 6-20

A psunavataialszmalne (2532)
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3191 5 mauvnuasvineeymad i Iagiunalulszmelne

mum%’mmunia ﬁumd‘f:’uﬁ 1 ﬁumd‘f:’uﬁ 2
TR TIRIUAZINTS (%) VTR TIRIUAZINTa (%)
2" 100 - 100 -
1" 90-100 - 90-100 -
1" - 100 - 100
3/4" 50-85 90-100 50-100 90-100
No.4 30-55 35-55 25-45 35-55
No.30 10-25 10-30 10-25 10-30
N0.200 2-9 2-9 2-12 2-12

An: Vallerga and Rananand (1969)
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Coefficient of Permeability (cm./sec.)

nguau Sty anuduiildmadou mduszang
(Grade) MFUOMIAMADNI%) O05kse.  10kse. 20kse.  ANUFMURAD

0 439E-06 7.65E-06 1.61E-05 9.39E-06

2 6.60E-06  6.19E-06  1.22E-05 8.34E-06

. 4 5.15E-06  4.80E-06  8.53E-06 6.16E-06

6 321E-06 5.03E-06 7.90E-06 5.38E-06

8 1.49E-06 2.58E-06  5.94E-06 3.34E-06

10 2.49E-06 3.62E-06  3.45E-06 3.19E-06

0 3.00E-06 3.57E-06  3.55E-06 3.37E-06

2 9.65E-07 9.06E-07 2.15E-06 1.34E-06

. 4 748E-07 1.05E-06 8.27E-07 8.75E-07

6 4.61E-07 6.62E-07 9.07E-07 6.77E-07

8 - 7.22E-08  1.37E-07 1.05E-07

10 - 8.58E-09  1.43E-08 1.14E-08
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Modulus of Elasticity (E)
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