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ABSTRAK

STUDI PENELITIAN MICROBIALLY INDUCE CALCITE
PRECIPITATION PADA TANAH LEMPUNG BERLANAU SERTA
PENGARUHNYA TERHADAP NILAI KUAT GESER TANAH

Wildan Bayu Saputra

Dosen Pembimbing
Ir. Eding Iskak Imananto, MT.
Eri Andrian Yudianto, ST., MT.

Penelitian ini didasari oleh masalah rendahnya kekuatan geser tanah
lempung berlanau yang memengaruhi kestabilan konstruksi. Rumusan masalah
yang diangkat adalah bagaimana penerapan Microbially Induced Calcite
Precipitation (MICP) dengan variaasi campuran tertentu dapat memengaruhi sifat
fisik dan mekanik tanah tersebut. Tujuan penelitian ini adalah untuk menganalisis
dampak variasi persentase campuran dan lama pemeraman terhadap peningkatan
nilai kuat geser, kohesi, dan indeks plastisitas tanah.

Metode penelitian mencakup pengambilan sampel tanah, pencampuran
dengan variasi dosis MICP sebesar 4%, 6%, 8%, dan 10%, serta waktu pemeraman
selama 3, 7, 14, dan 28 hari. Pengujian yang dilakukan meliputi Plasticity Index
(PI), Direct Shear Test, Triaxial Compression Test, dan Unconfined Compressive
Strength (UCS). Analisis data dilakukan dengan ANOVA Two-Way with
Replications, dan dasar teori mengacu pada mekanika tanah serta konsep
biokonsolidasi melalui presipitasi kalsit oleh bakteri.

Hasil penelitian menunjukkan bahwa MICP dapat secara signifikan
meningkatkan sifat mekanik tanah, dengan nilai optimal pada variasi campuran 6%-
8% dan waktu pemeraman 28 hari. Nilai UCS meningkat hingga 0,720 kgf/cm?,
sementara nilai Direct Shear mencapai 0,946 kgf/cm?, dan kohesi pada Triaxial
Compression mencapai 0,860 kgf/cm?. Penurunan kekuatan terjadi pada dosis 10%
akibat kejenuhan bahan atau distribusi yang tidak merata. Kesimpulannya,
penerapan MICP efektif dalam meningkatkan stabilitas tanah lempung berlanau,
namun diperlukan pengaturan yang tepat untuk komposisi dan waktu pemeraman.

Kata Kunci: Microbially Induced Calcite Precipitation, Tanah Lempung Berlanau,
Kuat Geser, Kohesi, dan Unconfined Compressive Strength.
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ABSTRACT

STUDI PENELITIAN MICROBIALLY INDUCE CALCITE
PRECIPITATION PADA TANAH LEMPUNG BERLANAU SERTA
PENGARUHNYA TERHADAP NILAI KUAT GESER TANAH

Wildan Bayu Saputra

Dosen Pembimbing
Ir. Eding Iskak Imananto, MT.
Eri Andrian Yudianto, ST., MT.

This research is based on the problem of low shear strength of silty clay soil,
which affects construction stability. The research problem addressed is how the
application of Microbially Induced Calcite Precipitation (MICP) with certain
mixture variations can influence the physical and mechanical properties of the soil.
The objective of this study is to analyze the effect of different mixture percentages
and curing periods on the improvement of shear strength, cohesion, and plasticity
index of the soil.

The research method includes soil sampling, mixing with varying MICP
doses of 4%, 6%, 8%, and 10%, as well as curing times of 3, 7, 14, and 28 days.
The tests conducted include Plasticity Index (PI), Direct Shear Test, Triaxial
Compression Test, and Unconfined Compressive Strength (UCS). Data analysis
was performed using Two-Way ANOVA with Replications, and the theoretical
foundation refers to soil mechanics as well as the concept of bioconsolidation
through calcite precipitation by bacteria.

The results indicate that MICP can significantly improve the mechanical
properties of the soil, with optimal values found at mixture variations of 6%—8%
and a curing period of 28 days. UCS values increased up to 0.720 kgf/cm?, Direct
Shear values reached 0.946 kgf/cm?, and cohesion in the Triaxial Compression test
reached 0.860 kgf/cm?. A decrease in strength occurred at the 10% dose due to
material saturation or uneven distribution. In conclusion, the application of MICP
is effective in enhancing the stability of silty clay soil, though proper adjustment of
mixture composition and curing time is required.

Keywords: Microbially Induced Calcite Precipitation, Silty Clay Soil, Shear
Strength, Cohesion, and Unconfined Compressive Strength.
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