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ABSTRAK

Perkembangan pembangunan di Kabupaten Sidoarjo pasca bencana Lumpur
Lapindo menyebabkan meningkatnya kebutuhan lahan pada wilayah pengembangan
baru, termasuk Kecamatan Wonoayu. Namun, tanah di lokasi penelitian tergolong
tanah lempung dengan plastisitas tinggi dan daya dukung rendah sehingga
memerlukan perbaikan sebelum digunakan sebagai tanah dasar konstruksi.

Penelitian ini bertujuan menganalisis pengaruh penambahan serbuk cangkang
bekicot dan bakteri Bacillus subtilis terhadap sifat fisis dan mekanis tanah lempung
lunak di Desa Ploso Kecamatan Wonoayu Kabupaten Sidoarjo.Penelitian dilakukan
secara eksperimental dengan variasi serbuk cangkang bekicot 5%, 10%, dan 15%,
bakteri Bacillus subtilis 6%, serta waktu pemeraman 0, 7, dan 14 hari.

Hasil penelitian menunjukkan bahwa penambahan serbuk cangkang bekicot dan
bakteri Bacillus subtilis mampu memperbaiki sifat fisis dan mekanis tanah lempung.
Variasi optimum diperoleh pada campuran serbuk cangkang bekicot 15% dan bakteri
Bacillus subtilis 6% dengan pemeraman 7 hari, yang menghasilkan kadar air sebesar
15,73%, Specific Gravity sebesar 2,639, Liquid Limit sebesar 18,40%, Plasticity Index
sebesar 5,68%, Shrinkage Limit sebesar 14,67%, berat isi kering maksimum (yd max)
sebesar 1,536 gr/cm?, dan nilai UCS sebesar 0,53108 kg/cm? Berdasarkan hasil
penelitian, menggunakan serbuk cangkang bekicot dan bakteri Bacillus subtilis efektif
dalam meningkatkan kualitas tanah lempung di Kecamatan Wonoayu, Sidoarjo.

Kata Kunci: Bacillus subtilis, biogrouting, serbuk cangkang bekicot, stabilisasi
tanah, tanah lempung, UCS.
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ABSTRACT

The rapid development of construction in Sidoarjo Regency following the
Lapindo mudflow disaster has led to increased land requirements in new development
areas, including Wonoayu District. However, the soil at the study site is classified as
clay with high plasticity and low bearing capacity, requiring improvement before
being used as a construction base.

This study aims to analyze the effect of adding snail shell powder and Bacillus
subtilis bacteria on the physical and mechanical properties of soft clay soil in Ploso
Village, Wonoayu District, Sidoarjo Regency.

The research was conducted experimentally with variations of snail shell powder
of 5%, 10%, and 15%, Bacillus subtilis bacteria of 6%, and curing time of 0, 7, and
14 days. The results showed that the addition of snail shell powder and Bacillus
subtilis bacteria was able to improve the physical and mechanical properties of clay
soil. The optimum variation was obtained in a mixture of 15% snail shell powder and
6% Bacillus subtilis bacteria with curing for 7 days, which resulted in a water content
of 15.73%, Specific Gravity of 2.639, Liquid Limit of 18.40%, Plasticity Index of
5.68%, Shrinkage Limit of 14.67%, maximum dry unit weight (yd max) of 1.536
gr/em?® and UCS value of 0.53108 kg/cm?® Based on the research results, using snail
shell powder and Bacillus subtilis bacteria is effective in improving the quality of clay
soil in Wonoayu District, Sidoarjo.

Keywords: Bacillus subtilis, biogrouting, clay soil, snail shell powder, soil
stabilization, UCS.
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DAFTAR SIMBOL

PI = Indeks plastisitas (%)
CF = Persentase fraksi lempung, berdiameter kurang dari 0,002 (%)
Wce = Kadar air dalam persen
Wi = Berat cawan (gram)
W2 = Berat cawan + tanah basah (gram)
W3 = Berat cawan + tanah kering (gram)
Ft = Koreksi temperatur Dari Tabel
Fz = Zero correction,
Fm = Koreksi miniscus
A = Harga yang diperoleh dari tabel Berdasarkan pembacaan suhu dan nilai Gs
D = Diameter butir-butir tanah)
Ww = Berat air (gr)
Ws = Berat tanah kering oven (gr)
ml = Berat tanah basah dalam percobaan (g)
m2 = Berat tanah kering oven (g)
vl = Volume tanah basah dalam cawan (gr)
v2 = Volume tanah kering oven (gr)
W = Berat jenis air
1t = Berat volume tanah (gr/cm3)
Wsc = Berat tanah + Cawan gelas kaca (gr)
Mc = Berat cawan gelas kaca (gr)
Y = Volume tanah (gr) = ZX-=H™
MRLm = Berat air raksa luber + Mangkok (gr)
Mm = Berat Mangkok Luber (gr)
p = Massa Jenis Air raksa (13,6 g/cm3 )
Gs = Berat spesifik Butiran, gr/cm’
a = Berat Piknometer, gr
= Berat Piknometer + aquades, gr
c = Berat Piknometer + Sampel tanah, gr
d = Berat Piknometer + aquades + Sampel Tanah, gr
T1 = Temperatur awal ° C
T2 = Temperatur setelah 24 jam ° C
ymi = Berat volume tanah lembab (tiap sample) (gr/cm3)
Ws = Berat tanah biasa (gr)
Vv = Volume Cetakan (0,25 ©.D2.H) (cm3)
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ydi = Berat volume tanah kering (tiap sample) (gr/cm3)
ymi = Berat volume tanah lembab (tiap sample) (gr)
wce = Kadar Air (tiap sample) (cm3)
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