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Abstract 

In addition to having very low soil bearing capacity, clay soil also shows plasticity and cohesion 
properties and has high shrinkage and expansion. Water content greatly affects clay soil. At high water 
content, clay soil will expand due to the air pores in the soil being completely filled with water and at low 
or dry water content it will shrink and the soil will become cracked. 

This study aims to determine the characteristics of the physical properties of Bukit Jimbaran soil 
before and after stabilization with sea water, limestone, slaked lime, rice husk ash, type I cement and 
gypsum waste and to analyze how much the Plasticity Index value of Bukit Jimbaran soil decreases after 
being stabilized with sea water, limestone, slaked lime, rice husk ash, type I cement and gypsum waste. 

The results of the research and data analysis showed that the Bukit Jimbaran soil before 
stabilization was fine-grained soil with moderate to poor gradation and had a Liquid Limit (LL) value of 
82.7% with a Plasticity Index (PI) of 48.41% according to USCS which is Fine-Grained Clay with High 
Plasticity. After the addition of sea water, limestone, quicklime, rice husk ash, type I cement and gypsum 
waste to the clay soil as a whole can change the physical properties of the soil (index properties), such as 
then there is an increase in soil Specific Gravity (Gs), overall the higher the addition of additional material 
percentage variations will increase the changes in soil consistency properties (atterberg limits) of Bukit 
Jimbaran clay soil, namely a decrease in the liquid limit value (LL), as well as a decrease in the Plasticity 
Index (PI) value and soil consistency limit test [Atterberg Limit (LL, PL, SL)], that the greater the addition 
of additional material percentage variations, the plasticity index (PI) value will decrease, this means that 
the addition of Limestone, Quicklime, Rice Husk Ash and Type I Cement to the soil will be able to reduce 
plastic properties and shrinkage and expansion with data on Plasticity Index Decrease The largest decrease 
in the plasticity index value is in the stabilization of Bukit Jimbaran-Badung clay soil against Gypsum 
Waste 18.72% which was originally clay soil without Gypsum Waste stabilization with a Plasticity Index 
(PI) of 48.41%, there was a decrease of 29.69%, (from the initial plasticity index). And the second in the 
stabilization of Bukit Jimbaran-Badung clay soil against additional material of Kapur Padam Cement of 
18.92% there was a decrease of 29.49% (from the initial plasticity index) and the third with the addition of 
Type I Cement material with a Plasticity Index (PI) of 26.52%, there was a decrease of 45.22% (from the 
initial plasticity index), then the fourth in the stabilization of Bukit Jimbaran-Badung clay soil against 
additional material of Sea Water with a Plasticity Index (PI) of 26.52% or a decrease of 21.89%, (from the 
initial plasticity index) the fifth stabilization of Bukit Jimbaran-Badung clay soil against additional material 
of Limestone with a Plasticity Index (PI) of 32.51% or a decrease of 15.90% from the initial plasticity index 
and the last is with the addition of Ash Rice Husk material Plasticity Index (PI) 35.25%. According to the 
research results, the most effective materials in reducing the plasticity index are slaked lime and gypsum 
waste. 
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Abstrak 

Tanah lempung selain memiliki daya dukung tanah yang sangat rendah, juga menunjukkan sifat 
plastisitas dan kohesi serta mempunyai kembang susut yang tinggi. Kadar air sangat berpengaruh pada 
tanah lempung. Pada kadar air tinggi tanah lempung akan mengembang akibat pori-pori udara dalam tanah 
terisi penuh oleh air dan pada kadar air rendah atau kering akan menyusut dan tanah akan menjadi retak-
retak. 

Penelitian ini bertujuan untuk dapat mengetahui karakteristik sifat-sifat fisik tanah Bukit Jimbaran 
sebelum dan sesudah distabilisasi dengan air laut, limestone, kapur padam, abu sekam, semen type I dan 
limbah gypsum serta dapat menganalisis seberapa besar penurunan nilai Indeks Plastisitas tanah Bukit 
Jimbaran setelah distabilisasi dengan air laut,  limestone, kapur padam, abu sekam, semen type I dan limbah 
gypsum. 

Hasil penelitian dan analisa data didapatkan bahwa tanah Bukit Jimbaran sebelum distabilisasi 
merupakan tanah berbutir halus dengan gradasi sedang sampai buruk dan memiliki nilai Batas Cair (LL) 
sebesar 82,7% dengan Indeks Plastistas (PI) 48,41% menurut USCS merupakan Tanah Lempung Berbutir 
Halus dengan Plastisitas Tinggi. Setelah penambahan air laut, limestone, kapur padam, abu sekam, semen 
type I dan limbah gypsum pada tanah lempung secara keseluruhan dapat merubah sifat-sifat fisis tanah 
(index properties), seperti kemudian terjadi peningkatan Berat Jenis tanah (Gs), secara keseluruhan semakin 
tinggi penambahan variasi prosentase material tambahan akan memperbesar perubahan sifat-sifat 
konsistensi tanah (batas-batas atterberg) tanah lempung Bukit Jimbaran, yaitu menurunnya nilai batas cair 
(LL), serta menurunnya nilai Indeks Plastisitas (PI) dan uji batas-batas konsistensi tanah [Atterberg Limit 
(LL, PL, SL)], bahwa semakin besar penambahan variasi prosentase material tambahan maka nilai indeks 
plastisitas (PI) akan menurun, ini berarti dengan penambahan Limestone, Kapur Padam, Abu Sekam dan 
Semen Tipe I pada tanah tersebut akan dapat mengurangi sifat plastis dan kembang susut dengan data 
Penurunan Indeks Plastisitas Penurunan nilai indeks plastisitas yang terbesar adalah pada stabilisasi tanah 
lempung Bukit Jimbaran-Badung terhadap Limbah Gypsum 18,72%  yang awalnya tanah lempung tanpa 
stabilisasi Limbah Gypsum dengan Indeks Plastisitas (PI) 48,41%, terjadi penurunan 29,69%, (dari indeks 
plastisitas awal). Dan yang kedua pada stabilisasi tanah lempung Bukit Jimbaran-Badung terhadap material 
tambahan Kapur Padam Semen sebesar 18,92% terjadi penurunan sebesar 29,49 % (dari indeks plastisitas 
awal) dan yang ketiga dengan penambahan material Semen Tipe I dengan Indeks Plastisitas (PI) 26,52%, 
terjadi penurunan sebesar 45,22% (dari indeks plastisitas awal), kemudian yang keempat pada stabilisasi 
tanah lempung Bukit Jimbaran-Badung terhadap material tambahan Air Laut  dengan Indeks Plastisitas (PI) 
26,52 % atau terjadi penurunan sebesar 21,89%, (dari indeks plastisitas awal)  yang kelima stabilisasi tanah 
lempung Bukit Jimbaran-Badung terhadap material tambahan Limestone dengan Indeks Plastisitas (PI) 
32,51% atau terjadi penurunan sebesar 15,90% dari indeks plastisitas awal dan yang terakhir adalah dengan 
penambahan material Abu Sekam Indeks Plastisitas (PI) 35,25 %. 2. Menurut hasil penelitian, material yang 
paling efektif dalam mereduksi Indeks plastisitas adalah kapur padam dan limbah gypsum 
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