
 



 



 



 



 

i 

 

OPTIMALISASI SIFAT FISIS DAN MEKANIS TANAH LUNAK DENGAN 

PENAMBAHAN BAMBOO CHIPS DAN FLY ASH 

 

Oleh: 

Karina Jelita Putri 

22035010026 

 

ABSTRAK 

 

Tanah lunak merupakan permasalahan utama dalam bidang geoteknik karena memiliki 

daya dukung rendah, kompresibilitas tinggi, serta waktu konsolidasi yang lama, sehingga 

berpotensi menyebabkan penurunan dan kegagalan struktur. Kondisi ini memerlukan 

upaya perbaikan tanah untuk meningkatkan sifat mekanis dan karakteristik tanah lunak 

sebelum dimanfaatkan sebagai tanah dasar konstruksi. Salah satu alternatif bahan 

stabilisasi yang digunakan adalah bamboo chips dan fly ash. Bamboo chips berfungsi 

sebagai material penguat yang mampu meningkatkan kekuatan tanah melalui efek 

perkuatan dan fly ash merupakan limbah PLTU memiliki sifat pozzolan sehingga dapat 

meningkatkan kekuatan dan stabilitas tanah. Penelitian ini bertujuan untuk mengkaji 

pengaruh kombinasi bamboo chips dan fly ash terhadap optimalisasi sifat mekanis dan 

karakteristik tanah lunak dengan variasi kadar 25%, 30%, dan 35%, serta fly ash tipe C 

dengan kadar 15%. Tanah lunak terklasifikasikan sebagai OH berdasarkan USCS, yang 

sampelnya diambil dari area UPN “Veteran” Jawa Timur menggunakan metode hand bor. 

Pengujian mekanis meliputi CBR, Kuat Tekan Bebas (UCS), dan Triaxial UU. Hasil 

pengujian menunjukkan bahwa penambahan fly ash 15% meningkatkan nilai CBR dari 

4,83% menjadi 8,93% dan UCS dari 0,301 kg/cm² menjadi 3,768 kg/cm². Kombinasi 

bamboo chips 25% dan fly ash 15% merupakan variasi optimum, menghasilkan nilai CBR 

tertinggi sebesar 14,67%, UCS sebesar 4,085 kg/cm², dan nilai Cu triaxial UU sebesar 

172,667 kPa pada tekanan sel tertinggi. Penambahan bamboo chips di atas kadar 25% 

menunjukkan tren penurunan kekuatan akibat berkurangnya efektivitas ikatan sementasi 

fly ash. Peningkatan sifat mekanis ini terjadi melalui efek sinergis antara reaksi pozzolan 
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fly ash dan peran bamboo chips sebagai elemen perkuatan fisik yang meningkatkan 

interlocking antar partikel tanah. 

 

Kata Kunci: Tanah Lunak, Stabilitas Tanah, Bamboo Chips, Fly Ash, Sifat Mekanis 

Tanah 
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ABSTRACT 

 

Soft soil presents a major challenge in geotechnical engineering due to its inherently low 

bearing capacity, high compressibility, and prolonged consolidation time, which can lead 

to excessive settlement and structural failure. Ground improvement is therefore necessary 

to enhance the mechanical properties and characteristics of soft soil prior to its use as a 

construction subgrade. This study employs bamboo chips and fly ash as stabilizing agents, 

where bamboo chips serve as a reinforcing material capable of improving soil strength 

through a fiber reinforcement effect, while fly ash — a byproduct of coal-fired power 

plants — possesses pozzolanic properties that contribute to increased soil strength and 

stability. This study aims to investigate the effect of bamboo chips and fly ash 

combinations on the optimization of mechanical properties and characteristics of soft soil, 

with bamboo chips content varying at 25%, 30%, and 35%, and Type C fly ash fixed at 

15%. The soft soil samples, classified as OH according to the Unified Soil Classification 

System (USCS), were obtained from the campus area of UPN "Veteran" East Java using 

a hand auger method. Mechanical testing included the California Bearing Ratio (CBR), 

Unconfined Compressive Strength (UCS), and Unconsolidated-Undrained (UU) Triaxial 

tests. The results indicate that the addition of 15% fly ash alone increased the CBR value 

from 4,83% to 8,93% and the UCS from 0,301 kg/cm² to 3,768 kg/cm². The combination 

of 25% bamboo chips and 15% fly ash was identified as the optimum variation, yielding 

the highest CBR of 14,67%, UCS of 4,085 kg/cm², and an undrained shear strength (Cu) 

of 172,667 kPa at the highest confining pressure. Bamboo chips content exceeding 25% 

exhibited a declining strength trend, attributed to the reduced effectiveness of fly ash 

cementation bonding. The overall improvement in mechanical properties is attributed to 
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the synergistic effect between the pozzolanic reaction of fly ash and the role of bamboo 

chips as physical reinforcement elements that enhance interparticle interlocking.  

 

Keywords: Soft Soil, Soil Stabilization, Bamboo Chips, Fly Ash, Soil Mechanical 

Properties 
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