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ABSTRAK

Kajian Stabilisasi Tanah Lempung dengan Penambahan Abu Daun Bambu

dan Bakteri Bacillus subtilis Sebagai Upava Peningkatan Karakteristik

Tanah

Oleh : Wilona Deva K.P.S. (20.21.010). Pembimbing I : Ir. Eding Iskak Imananto,
MT. Pembimbing II : En Andrian Yudianto, ST., MT. Program Studi Teknik Sipil
S1, Fakultas Teknik Sipil dan Perencanaan, Institut Teknologi Nasional Malang.

Tanah lempung memiliki karakteristik plastisitas tinggi, daya dukung
rendah, serta sifat kembang-susut yang dipengaruhi oleh perubahan kadar air,
schingga sering menimbulkan permasalahan pada konstruksi sipil. Upaya stabilisas:
tanah umumnya menggunakan bahan kimia konvensional yang berdampak kurang
ramah lingkungan. Oleh karena 1tu, penelitian tnt mengkaj alternatif stabilisas:
tanah lempung berbasis material alami dan biologis melalui kombinasi abu daun
bambu dan bakter1 Bacillus subtilis dengan metode Microbially induced Calcite
Precipitation (MICP) sebagai upaya peningkatan karakteristik fisik dan mekanik
tanah.

Penelitian im1 dilakukan secara eksperimental di laboratorium dengan variasi
penambahan abu daun bambu sebesar 0%, 6%, dan 9% dari berat tanah kering, serta
penambahan bakter1 Bacillus subtilis sebesar 6%. Seluruh sampel dilakukan
pemeraman selama 3, 7, 14, dan 28 hari. Pengujian sifat fisik meliputi kadar air,
berat jenis, batas cair (LL), batas plastis (PL), dan indeks plastisitas (PI). Sementara
itu, sifat mekanik tanah dianalisis melalui uj1 Direct Shear, Triaxial Compression
(UU), dan Unconfined Compressive Strength (UCS). Data hasil pengujan dianalisis
untuk mengevaluasi pengaruh variasi campuran dan waktu pemeraman terhadap

perubahan karakteristik tanah lempung.

Hasil penelitian menunjukkan bahwa kombinasi abu daun bambu dan
baktenn Bacillus subtiflis mampu menurunkan nilai indeks plastisitas serta
meningkatkan parameter kuat geser tanah lempung secara signifikan. Peningkatan
karakteristik tanah paling optimal diperoleh pada penambahan abu daun bambu
sebesar 9% dengan masa pemeraman 14 han, khususnya pada nilai tegangan geser
dan kohesi. Temuan in1 menunjukkan bahwa metode stabilisast kombinasi kimia-
biologis berbasis abu daun bambu dan Bacillus subtilis berpotensi menjadi alternatif
perbaikan tanah lempung yang efektif, ramah lingkungan, dan aplikatif pada
konstruksi d1 wilayah dengan permasalahan tanah lempung.

Kata Kunci: Tanah lempung, abu daun bambu, Bacillus subtilis, MICP, stabilisasi
tanah



ABSTRACT

A Study on Clay Soil Stabilization with the Addition of Bamboo Leaf Ash
and Bacillus subftilis Bacteria to Enhance Soil Characteristics

By: Wilona Deva K.P.S. (20.21.010). Advisor I : Ir. Eding Iskak Imananto, MT.
Advisor II : Er1 Andrian Yudianto, ST., MT. Undergraduate Program in Civil
Engineering, Faculty of Civil Engineering and Planning, Institut Teknologi
Nasional Malang.

Clay soil 1s characterized by high plasticity, low bearing capacity, and
significant swell-shrink behavior caused by changes in moisture content, which
often leads to problems in civil engineering structures. Conventional soil
stabilization methods generally rely on chemical additives that are less
environmentally friendly. Therefore, this study investigates an alternative soil
stabilization approach using a combination of bamboo leaf ash and Bacillus subtilis
bacteria through the Microbially Induced Calcite Precipitation (MICP) method to
improve the physical and mechanical properties of clay soil.

This experimental research was conducted 1n a laboratory with bamboo leaf
ash contents of 0%, 6%, and 9% by dry so1l weight, combined with a fixed Bacillus
subtilis content of 6%. All samples were cured for 3, 7, 14, and 28 days. Physical
properties were evaluated through water content, specific gravity, liquid limit (LL),
plastic limit (PL), and plasticity index (PI) tests. Mechanical properties were
analyzed wusing Direct Shear, Unconsolidated Undrained (UU) Traxial
Compression, and Unconfined Compressive Strength (UCS) tests. The test results
were analyzed to determine the effects of mixture variations and curing periods on
clay soil characteristics.

The results indicate that the combination of bamboo leat ash and Bacillus
subtilis significantly reduced the plasticity index and enhanced the shear strength
parameters of the clay soil. The most optimal improvement was achieved with a
bamboo leaf ash content of 9% and a curing period of 14 days, particularly in terms
of shear stress and cohesion values. These findings demonstrate that the chemical—
biological stabilization method using bamboo leat ash and Bacillus subtilis has
strong potential as an effective, environmentally friendly, and practical solution for
improving problematic clay soils in construction applications.

Keywords : Clay soil, bamboo leaf ash, Bacillus subtilis, MICP, soil stabilization
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