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ANALISIS STABILITAS DAN PENURUNAN TIMBUNAN JALAN DI ATAS  

TANAH LUNAK DENGAN PENAMBAHAN BAMBOO CHIPS  DAN FLY 

ASH BERBASIS FINITE ELEMENT METHOD  

Oleh :   

Vio Aditya Pratama Wijaya  

22035010005 Abstrak  

Tanah lunak memiliki karakteristik daya dukung rendah, kuat geser kecil, dan 

kompresibilitas tinggi sehingga berpotensi menyebabkan penurunan serta 

ketidakstabilan timbunan jalan. Penelitian ini bertujuan menganalisis pengaruh 

stabilisasi menggunakan Fly Ash dan Bamboo Chips terhadap nilai Safety Factor (SF) 

dan settlement timbunan jalan pada tanah lunak menggunakan metode elemen hingga 

dengan bantuan program PLAXIS 2D. Variasi yang dianalisis meliputi tanah asli, Fly 

Ash 15%, Fly Ash 15% + Bamboo Chips 25%, Fly Ash 15% + Bamboo Chips 30%, 

dan Fly Ash 15% + Bamboo Chips 35%.  Hasil analisis menunjukkan bahwa tanah asli 

memiliki nilai SF sebesar 1,443 sehingga belum memenuhi syarat keamanan minimum 

SF > 1,5 dengan settlement sebesar 9,74 mm/tahun. Setelah dilakukan stabilisasi, 

seluruh variasi mengalami peningkatan nilai SF dan penurunan settlement. Variasi Fly 

Ash 15% + Bamboo Chips 25% menghasilkan kondisi paling optimal dengan nilai SF 

sebesar 1,584 dan settlement sebesar 5,40 mm/tahun. Penambahan Bamboo Chips 

hingga 30% dan 35% menunjukkan peningkatan settlement kembali sehingga 

mengurangi efektivitas stabilisasi. Berdasarkan hasil tersebut, penggunaan Fly Ash 

dan Bamboo Chips terbukti mampu meningkatkan stabilitas dan mengurangi 

penurunan timbunan pada tanah lunak.  

Kata kunci: Tanah lunak, Fly Ash, Bamboo Chips, Safety Factor, Settlement, PLAXIS 

2D, Metode Elemen Hingga.   
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STABILITY  AND SETTLEMENT ANALYSIS OF ROAD EMBANKMENTS  

ON SOFT SOIL REINFORCED WITH BAMBOO CHIPS AND STABILIZED 

USING FLY ASH BASED ON THE FINITE ELEMENT METHOD.  

Oleh :   

Vio Aditya Pratama Wijaya  

22035010005 Abstrak  

Soft soil has characteristics such as low bearing capacity, low shear strength, and high 

compressibility, which can cause settlement and instability of road embankments. This 

study aims to analyze the effect of stabilization using Fly Ash and Bamboo Chips on 

the Safety Factor (SF) and settlement of road embankments on soft soil using the Finite 

Element Method with PLAXIS 2D software. The analyzed variations consisted of 

untreated soil, 15% Fly Ash, 15% Fly Ash + 25% Bamboo Chips, 15% Fly Ash + 30% 

Bamboo Chips, and 15% Fly Ash + 35% Bamboo Chips. The analysis results showed 

that the untreated soil had a Safety Factor value of 1.443, which did not meet the 

minimum safety requirement of SF > 1.5, with a settlement value of 9.74 mm/year. After 

stabilization, all variations showed an increase in Safety Factor and a decrease in 

settlement. The variation of 15% Fly Ash + 25% Bamboo Chips produced the most 

optimal condition with an SF value of 1.584 and settlement of 5.40 mm/year. Increasing 

the Bamboo Chips content to 30% and 35% caused settlement to increase again, 

reducing the effectiveness of stabilization. Therefore, the use of Fly Ash and Bamboo 

Chips proved effective in improving stability and reducing settlement of embankments 

on soft soil.   

Keywords: soft soil, Fly Ash, Bamboo Chips, Safety Factor, settlement, PLAXIS 2D, 

Finite Element Method.  
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