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Abstract : Local soils are often chosen due to their widespread availability and low cost. However, these soils typically have
poor durability, which can lead to significant limitations in their use for construction. To address this issue, various soil
stabilization techniques have been developed and used over the years. This study investigates the viability of employing the
mineral  polymerization  (MIP)  technique  to  stabilize  black  soils,  intending  to  enhance  their  suitability  for  construction
applications.  This  technique  involves  the  microstructural  transformation  of  certain  clay  minerals  into  solid  and  stable
compounds exhibiting characteristics similar to hydroxy sodalite, feldspathoid, or zeolite. This transformation occurs through
the action of an alkaline reactant at atmospheric pressure and low temperature. The soil sample was characterized using grain
size distribution, Atterberg limit test, organic content test, and pH-value tests. The unconfined compressive strength of the soil
specimens,  prepared with varying percentages of  sodium hydroxide as an additive and sand as a filler  by weight,  was
determined at the optimum moisture content. The unconfined compressive strength of the specimens was tested under three
different conditions: dry, wet, and cycling. The maximum unconfined compressive strengths were 77.568 kg/cm², 38.85 kg/cm²,
and 56.3 kg/cm² for the dry, wet, and cycling specimens, respectively, while the unconfined compressive strength of the
untreated soil was 7.38 kg/cm². The minimum unconfined compressive strength of the wet and cycling specimens was greater
than that of the untreated soil. Based on these findings, it can be concluded that these soils can be effectively used as
construction material after treatment with sodium hydroxide.
Keywords : soil stabilization technique, soft soil treatment, sodium hydroxide, unconfined compressive strength
Conference Title : ICSMGE 2025 : International Conference on Soil Mechanics and Geotechnical Engineering
Conference Location : New York, United States
Conference Dates : February 15-16, 2025

World Academy of Science, Engineering and Technology
International Journal of Geotechnical and Geological Engineering

Vol:19, No:02, 2025

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 G
eo

te
ch

ni
ca

l a
nd

 G
eo

lo
gi

ca
l E

ng
in

ee
rin

g 
Vo

l:1
9,

 N
o:

02
, 2

02
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
83

46
7.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 19(02) 2025 1

https://publications.waset.org/abstracts/183467.pdf

