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ABSTRAK

“PENERAPAN MICROBIALLY INDUCED CALCITE PRECIPITATION
PADA TANAH EKSPANSIF SERTA PENGARUHNYA TERHADAP NILAI
KUAT GESER TANAH”

Oleh : Aditiya Affandi (21.21.054). Pembimbing I : Ir. Eding Iskak Imananto, MT.
Pembimbing II : Eri Andrian Yudianto, ST., MT. Program Studi Teknik Sipil S1,
Fakultas Teknik Sipil dan Perencanaan, Institut Teknologi Nasional Malang.

Tanah lempung ekspansif memiliki sifat mengembang dan menyusut yang
tinggi akibat perubahan kadar air, sehingga berpotensi menurunkan stabilitas
konstruksi. Salah satu upaya perbaikan tanah yang sedang dikembangkan adalah
Microbially Induced Calcite Precipitation (MICP) dengan memanfaatkan bakteri
Bacillus subtilis. Metode ini mampu menghasilkan endapan kalsit melalui proses
biologis sehingga dapat meningkatkan sifat fisik dan mekanis tanah. Penelitian ini
bertujuan untuk mengevaluasi pengaruh variasi kadar campuran bakteri serta lama
pemeraman terhadap sifat fisik dan kuat geser tanah lempung ekspansif.

Pengujian dilakukan di laboratorium dengan variasi campuran bakteri
sebesar 3%, 6%, 9%, dan 12% dari berat tanah kering, serta masa pemeraman 3, 7,
14, dan 28 hari. Pengujian sifat fisik meliputi berat jenis, analisis hidrometer, batas
cair (LL), batas plastis (PL), dan indeks plastisitas (PI). Sementara itu, sifat mekanis
dianalisis melalui uji Direct Shear, Triaxial Compression (UU), dan Unconfined
Compressive Strength (UCS). Data yang diperoleh kemudian dianalisis untuk
menentukan hubungan antara kandungan bakteri, masa pemeraman, dan perubahan
sifat tanah.

Hasil penelitian menunjukkan bahwa penambahan Bacillus subtilis melalui
metode MICP mampu menurunkan nilai indeks plastisitas tanah, serta
meningkatkan parameter kuat geser seperti kohesi dan sudut geser dalam.
Peningkatan tertinggi dicapai pada kadar bakteri 9% dengan masa pemeraman 28
hari. Hal ini membuktikan bahwa MICP efektif sebagai metode perbaikan tanah
lempung ekspansif, khususnya dalam meningkatkan kekuatan geser dan
mengurangi potensi kembang-susut tanah, sehingga berpotensi diaplikasikan pada
konstruksi di wilayah dengan permasalahan tanah serupa.

Kata Kunci : Bacillus subtilis, Microbially Induced Calcite Precipitation, Tanah
lempung ekspansif
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ABSTRACT

"APPLICATION OF MICROBIALLY INDUCED CALCITE
PRECIPITATION ON EXPANSIVE SOIL AND ITS EFFECT ON SHEAR
STRENGTH"

By: Aditiya Affandi (21.21.054). Advisor I : Ir. Eding Iskak Imananto, MT. Advisor
II : Eri Andrian Yudianto, ST., MT. Undergraduate Program in Civil Engineering,
Faculty of Civil Engineering and Planning, Institut Teknologi Nasional Malang.

Expansive clay soil exhibits significant swelling and shrinkage behavior due
to water content variations, which may reduce construction stability. One of the soil
improvement methods currently being developed is Microbially Induced Calcite
Precipitation (MICP) utilizing Bacillus subtilis. This method promotes calcite
precipitation through biological processes, thereby enhancing the physical and
mechanical properties of soil. This research aims to evaluate the effect of bacterial
content variation and curing time on the physical and shear strength properties of
expansive clay soil.

Laboratory testing was conducted using bacterial content variations of 3%,
6%, 9%, and 12% of the dry soil weight, with curing periods of 3, 7, 14, and 28
days. Physical property tests included specific gravity, hydrometer analysis, liquid
limit (LL), plastic limit (PL), and plasticity index (PI). Meanwhile, mechanical
properties were analyzed through Direct Shear, Unconsolidated Undrained (UU)
Triaxial Compression, and Unconfined Compressive Strength (UCS) tests. The
obtained data were analyzed to determine the relationship between bacterial
content, curing duration, and changes in soil properties.

The results showed that the addition of Bacillus subtilis through the MICP
method reduced the plasticity index and improved shear strength parameters such
as cohesion and internal friction angle. The highest improvement was achieved at
9% bacterial content with a 28-day curing period. These findings demonstrate that
MICP is effective as a soil improvement method for expansive clay, particularly in
enhancing shear strength and reducing swell-shrink potential, making it promising
for application in construction projects on problematic soils.

Keywords : Bacillus subtilis, Expansive Clay Soil, Microbially Induced Calcite
Precipitation
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