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Abstract

This research studies the strength and durability of lateritic soil mixed with fly ash geopolymer.
The following parameters, i.e. the ratio of lateritic soil (LS) to fly ash (FA) at 3 : 1; the ratio of sodium
silicate (Na,SiO,) to sodium hydroxide (NaOH) at 80 : 20, 70 : 30, and 50 : 50; the concentration of NaOH of
at 1, 3 and 5 Molar (M); and curing time of 7, 14, 28, 60, and 90 days were investigated in this studly.
The compaction test, the unconfined compressive strength (UCS), the flexural strength (FS), and the
wet-dry cycles of LS mixed with FA geopolymer were evaluated. The test results showed that Na,SiO, :
NaOH ratio and the concentration of NaOH had an effect on dry unit weight, UCS, and FS. The maximum
dry unit weight and the optimum liquid alkaline content of the sample were 19.01 kN/m” and 18%
respectively. The maximum UCS and FS of the sample of Na,SiO, : NaOH at the ratio of 80 : 20 and the
concentration of NaOH of 5 Molar at 28 days curing were 6.55 and 2.70 MPa respectively. This maximum
UCS was higher than the standard of non-bearing interlocking block at 2.62 times. The amount of NaOH
had an effect on UCS, water absorption and weight loss of the sample. The higher NaOH content could

leached silica when sample was heated, causing more dense matrix structure.

Keywords: Laterite Soil, Fly Ash, Unconfined Compressive Strength, Wet-dry Cycles, Geopolymer

Please cite this article as: R. Prommapong, C. Suksiripattanapong, S. Tiyasangthong, and W. Tabyang, “Strength and
durability of lateritic soil mixed with fly ash geopolymer as a non-bearing interlocking block,” The Journal of KMUTNB,
vol. 31, no. 4, pp. 675-684, Oct.—Dec. 2021 (in Thai).
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£ 10 A i B R2-0.9994
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20 T T
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18 A 1
NaOH 5 M —-A— 80:20
16 —-e— 70:30 4
—a— 5(;5()/“
—~ 14 - s
1S3 -,
S 12 A
8 P s
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~
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s -
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5 | (A=
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Number of cycles, N

JUN 11 anuduiusseninansgadetmindeantie
Wenaduuian 1-12 sou

'
= o

Fohliieguinnisuanini uazdawaliiieganeds
ihldundu ogdlsiinu Amgadinivesiegne
$nsdu Na,SI0, : NaOH iy 50 50 firntiasiian
Fafleszmrinedosas 0.10-9.00 esnnuUTnaemsazan
Tuifeulansenladiiunannsavsdanildd Weldsu
anufeurtilsimednafinnubudeferiudiuiu 120
way [21]

UM 11 wamsmnudiiussevindfesagmsgayde
thutinseswauseuanmeonaduusis wuh megapde

JUN 12 anuduiussening qu w-d/qu 28 wawns

goydemrinvesiuanimaunaeeleneines

dwindiefistiumusasaau Na,Si0,: NaOH wagsuau
soudenaduuialiinifistu Sns1dau Na,Si0, : NaOH
Wiy 50 : 50 Siennsgaydetimiindniian Tneauide
rinuanes Hoy uazansg [6] lliSnadnuasnsedu
Na,SiO,: NaOH winfiu 50: 50 4ae 0: 100 Inenhansnseiu
fananukauiuleaianneunInilelAa Lavid1aes
fi%ovaz 20 udnhluneasuanuamuluanizden
AFULIR NaUINg 180518 Na,SIO,: NaOH wihriu 0: 100
gusanumuseanzilenaduniialanninensaiu
Na,SiO, : NaOH iiifu 50: 50 iilesainansazaslandey
lensonlesidusinannniuannsavsdanilandiolasy
awdeu Feinlidednadauduiefoafudiuty
agUld USSR I1du NaOH Tigstuasdanadis
Ussavsnmaruvunmusioannzdenaduuiiingy
;;;U*i?i 12 LaAIANUEURUS TEWINNMAIOALNULAEN
Auuseulunaduuisiemdadaunuienfieguy
283U (quw-d/qu 28) LLﬁBﬂWS@@Laﬂﬁﬂﬁﬁﬂ'ﬂ (Weight Loss,
WL) vesfugnwnauitaseIlanediuainuil Ay
duiusaenananunsauszanalaannilsndulnaludiea

Fauandluaunisd (1) ds (3)

ol Gy 25 = 0.0009(WL)*-0.0191(WL)*+0.0406(WL)
+ 1.0315 d15U Na,SiO, : NaOH=80: 20 (1)
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e/ Gy 25 = 0.0001(WL)-0.0095(WL)” + 0.0679(WL)
+0.9949 & 93U Na,SiO, : NaOH=70: 30 (2)

Qo w0 26 = -0.002(WL)-0.005(WLY*+0.1967(WL)
+0.9994 & 93U Na,SiO, : NaOH=50: 50 (3)

TneAn R’ (Coefficient of Determination) 11U
0.8968, 0.9967 uar 0.9994 &13U Na,SiO, : NaOH
LWiNAU 80: 20, 70: 30 wag 50: 50 ANAIAU

4. a3y

1. hethwinuisgeanvesihegnmuiisadiy
Na,SiO, : NaOH iinfiu 80: 20 uagAnaiutuas NaOH
wiru 5 Tuan$ Tuwauedl OLC voshetnairUszanm
Jouay 18 %aqﬁmﬁﬂé‘mgﬂ%’a dwiunndnsnaiu
Na,SiO, : NaOH Uazm1uiiutuvad NaOH

2. st Na,SI0, wazennditiuges NaOH
PreaMaawnUAL LarMdinverugnimay
Waseilonediues

3. fdsdnuaridsinggnuesinaenmuisnindu
Na,SiO, : NaOH infiu 80: 20 uagAnaiutiuas NaOH
wiriu 5 Tuand flenguu 28 Fu Feilewiniu 6.55 way
2.70 wngdhama audiy WeiSeuifisuindsadu
wanudguiendszanuialisudminwudh didd
V94D HANGINTUNUINUIATIFINUTEUN 2.62 191

4. dwudhwnuseulenaduuriaviiiu 12 seu
Samdunaniiliiidesiuinueiinsgiufesnsdu
Na,SIO, : NaOH iy 50 : 50 Gslianrdsdaindu
4.07 MPa

5. U3 NaOH fifindudswalunisgasane
nagaduni uazdosazmagaudsthminuesiiog

5. inAnssuUsznd
NpilAsuNsatvayuanlasIM sy
wazuddeiitegnamnssd (wie.) lagdriinaunasyu
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