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Umaporn Patipanpoomsakul 2010: Improvement of Lateritic Soil using Bottom ash,
Lime Powder and Sodium Hydroxide Solution. Master of Engineering (Civil
Engineering), Major Field: Civil Engineering, Department of Civil Engineering. Thesis

Advisor: Associate Professor Prateep Duangduan, M.Eng. 110 pages.

This research attempted to study the improvement of lateritic soil by bottom ash, lime
powder and sodium hydroxide solution. The improved soil is expected to use for road
embankment construction. The study focuses on the effects of parameters such as curing times
and quantity of bottom ash and lime powder on engineering properties of the improved lateritic
soil. The ratios by weight of bottom ash and lime powder 1:9, 3:7, 5:5, 7:3 and 9:1 were mixed
with 5 molars sodium hydroxide for use as the stabilizers. The proportions between the
stabilizers and soil included 10, 20, 30, 40 and 50 percents by dry weight of the soil. This study
aimed to improve the soil for use as B and D graded soils according to the standard and

specification of the Department of Highways, Thailand (DOH)

Experimental results show that the proportions 3:7 and 9:1 were achieve for maximum
strength and for use as subbase for road, respectively. Plasticity index of the improved lateritic
soils decrease to 4-6%. Maximum dry density and optimum moisture content of the improved
soils increase at the same proportion of the stabilizers and curing time soaked and unsoaked
CBR. of the improved lateritic soils increase. The coefficient of permeability of the improved
lateritic soils with B and D gradation test were decrease about 77 times and 33 times,

respectively.

Therefore, the stabilizers at the proportions 3:7 and 9:1 can be used to improve the
lateritic soil grade B and D. Result of the California Bearing Ratio (CBR) of the improved soil
quality for use as subbase and base for road according to the standard and specification of the

Department of Highways, Thailand (DOH).

Student’s signature Thesis Advisor’s signature
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2 Sio, Fe,0, ALO 8131 IUVDY
WANUN
% % % Si0,/ AlO,
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 31.3 40.0 17.7 1.4
Unknown parent material 37.9 40.1 11.9 2.1
‘ﬁ?ﬂ: Pendleton and Sharasuvana (1946)
M1 2 AuauianmaIenssuvesaugnsluilszmalng
AaANLA mMAa AgIga
N fiuazin s 200 0.00 66.0
NOALKA, (%) 18 97
noANAEan, (%) NP 51
MINUNAUAIMNTZUY AASHTO A-l-a A-7-6
ABUNGY 0 10
AMUD NI NN 2.59 3.20
ANuiuuRagega (Youa/au i) 118.00 144.50
mm%uﬁmmmiuuﬁ’qqqtm, (%) 7.00 13.40
California Bearing Ratio, (%) 7.00 60.00
MIVINA, (%) 0.10 55.00
ANNNEANY501A87F Los Angeles Abrasion (%) 20 60

301: Morrison (1965)
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s s & A s ' a sl A
2. Lﬂﬁ)‘il%u@lﬂl@ﬂh’)ﬁﬂN1uﬁ$uﬂi\imﬂi 200 lllllﬂu 2/3 ﬂlﬂﬁlﬂ@il%u@]ﬂ]@ﬂu’mﬂﬂWn
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ATLNIILVDT 40

a < (% 1
3. Hvwranazmuisnismiviadiavesiae TaoHuazunIwWUUAN Hazdoall

vinalavnanilimuiidimun
4. Liquid Limit 131w 25 %
5. aytiwa1a@n (Plasticity Index) 1utAU 6 %
6. 1 CBR Tioendt 80 fimsuasa 95 %usannuviuiuniagaga

Y
SaadmSuiun1e audoiruaveansunavaluralsemealne (2532)  uiia

Q

| Y {
ponmily 4 105 ATUNITLLINUINVHIADUYNIA ﬂ\ii“@Wﬁ%Tﬁ 3
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3190 3 MILANUIIVIABYMAT TV T NUNN

Y

TinfiduazIns
YUIAYDIALLUNT
Grade A Grade B Grade C Grade D
2" (50.0 w1 100 100 S -
1" (25.0 uw.) - - 100 100
38" (9.5 1) 30-65 40-75 50-85 60-100
No.10 (2.00 W3.) 15-40 20-45 20-50 40-70
No.40 (0.425 Ww.) 8-20 15-30 15-30 25-45
N0.200 (0.075 131.) 2-8 5-20 5-12 5-20

A3 Asumanaluvalszmealne (2532)

Y
nsunranuvslszmalng (2532) Iddmuaquauiavesiagdimsusosiiuni

[

E4
=1
JU
J 3 (A = 1 a
1. Lﬂ@ﬁl%uﬂﬂ?ﬂﬁ'mﬁﬂﬂiﬁ] hliJLﬂu 60 %

A < [ T
2. TvwenagamIsmsmvnaiiavesiag laoiuazunswuuae tazdoadivung

Tavuanilamuntivua
3 Liquid Limit latAu 35 %
4. fstiwanadn (Plasticity Index) WA 11 %

=W

5. i1 CBR lifosnii 25-30 %
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THTNNEUAZINT

YUIAFDIALLUNT
Grade A Grade B Grade C Grade D Grade E
2" (50.0 Yu.) 100 100 3 - -
1"(25.04%.) 3 - 100 100 100
3/8" (9.5 W) 30-65 40-75 50-85 60-100 -
No.10 (2.00 J.) 15-40 20-45 20-50 40-70 40-100
No.40 (0.425 wu.) 8-20 15-30 15-30 25-45 20-50
No0.200 (0.075 wu.) 2-8 5-20 5-12 5-20 6-20

A3: psumavaltaialszmalne (2532)
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M319i 5 maunuasvineeymad i iagiunlulszmealne
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Y ]
NUNWFURA 2

Y Y

A o A
WUNWNYUN 1

VUIAFDIALLUNT
dinfiruazingg (%) infiruazinTg (%)
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

fn: Vallerga and Rananand (1969)
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