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ABSTRAK

“PENGARUH PENAMBAHAN ABU SEKAM PADI DAN BAKTERI
BACILLUS SUBTILIS UNTUK MENINGKATKAN PARAMETER TANAH

LEMPUNG BERPASIR (SANDY LOAM) TERHADAP NILAI KUAT
GESER TANAH”

Oleh Elga Vyolinza (19.21.155). Pembimbing 1: Ir. Eding Iskak Imananto, MT.
Pembimbing 2: Eri Andrian Yudianto, S.T., M.T. Program Studi Teknik Sipil S1. Fakultas
Teknik Sipil dan Perencanaan, Institut Teknologi Nasional Malang.

Bacillus subtilis melalui proses Microbially Induced Calcite Precipitation (MICP)
terhadap perbaikan sifat tanah lempung dari Desa Gading Kembar, Kecamatan Jabung,
Kabupaten Malang. Tanah lempung dikenal berdaya dukung rendah dan memiliki sifat
kembang susut besar, sehingga kurang ideal sebagai dasar konstruksi. Eksperimen
dilakukan di Laboratorium Mekanika Tanah ITN Malang dengan variasi ASP 5%, 10%,
15%, dan 20%, bakteri MICP 6%, serta masa pemeraman 3, 7, 14, dan 28 hari. Pengujian
meliputi batas Atterberg, Direct Shear Test, dan Unconfined Compression Strength
(UCS). Hasilnya, penambahan ASP menurunkan batas cair dan indeks plastisitas hingga
43,10% pada variasi 20% dengan pemeraman 28 hari, serta meningkatkan berat jenis,
batas plastis, dan batas susut. Bakteri Bacillus subtilis menghasilkan kristal kalsium
karbonat (CaCOs) yang menyemen butiran tanah, sehingga kekuatan geser meningkat
seiring lamanya pemeraman. Kombinasi ASP dan MICP memberikan peningkatan jauh
lebih besar dibanding penggunaan salah satunya, dengan tegangan geser maksimum 1,189
kg/cm? (naik 223,10% dari kontrol) pada MICP 6% + ASP 10% dengan pemeraman 14
hari. Kondisi optimum dicapai pada ASP 10%, MICP 6%, dan pemeraman 14-28 hari.
Dengan demikian, kombinasi 1ni efektif dan ramah lingkungan sebagai metode stabilisasi
tanah lempung untuk konstruksi.

Kata Kunci: tanah lempung, abu sekam padi, Bacillus subtilis, MICP, kuat geser,
stabilisasi tanah
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ABSTRACT

“THE EFFECT OF RICE HUSK ASH AND BACILLUS SUBTILIS
BACTERIA ADDITION ON IMPROVING CLAY SOIL PARAMETERS

TOWARD SOIL SHEAR STRENGTH VALUE”

By Elga Vyolinza (19.21.155). Supervisor I: Ir. Eding Iskak Imananto, M.T. Supervisor
II: Eri Andrian Yudianto, S.T., M.T. Undergraduate Civil Engineering Study Program.
Faculty of Civil Engineering and Planning. National Institute of Technology Malang.
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This study analyzes the effect of adding rice husk ash (RHA) and Bacillus subtilis bacteria
through the Microbially Induced Calcite Precipitation (MICP) process on improving the
properties of clay soil from Gading Kembar Village, Jabung District, Malang Regency.
Clay soil is known for its low bearing capacity and high swell-shrink behavior, making it
unsuitable as a construction foundation. The experiments were conducted at the Soil
Mechanics Laboratory of ITN Malang, using RHA variations of 5%, 10%, 15%, and 20%,
6% MICP bacteria, and curing periods of 3, 7, 14, and 28 days. Tests included Atterberg
limits, Direct Shear Test, and Unconfined Compression Strength (UCS). The results show
that adding RHA reduced the liquid limit and plasticity index by up to 43.10% at the 20%
variation with 28 days of curing, while also increasing specific gravity, plastic limit, and
shrinkage limit. Bacillus subtilis produced calcium carbonate (CaCO:s) crystals that cement
soil particles together, so shear strength increased with longer curing time. The
combination of RHA and MICP yielded far greater improvement than either material alone,
with a maximum shear stress of 1.189 kg/cm? (a 223.10% increase over the control) at 6%
MICP + 10% RHA with 14 days of curing. Optimum conditions were achieved at 10%
RHA, 6% MICP, and 14-28 days of curing. Therefore, this combination is an effective and
environmentally friendly method for stabilizing clay soil in construction applications.

Keywords: clay soil, rice husk ash, Bacillus subtilis, MICP, shear strength, soil
stabilization
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