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ABSTRAK 

 
PENGARUH TEBAL TANAH LUNAK  

PADA PERGESERAN LATERAL PONDASI TIANG  

AKIBAT PROSES PEMANCANGAN TIANG BARU 

 

Bastian Rigal Perdana  
rigalbastian@gmail.com 

Abstrak : Penggunaan fondasi tiang pancang dengan metode diesel hammer kerap 

menjadi solusi pada konstruksi di atas tanah lunak karena biaya yang relatif 

ekonomis dan kualitas yang terjamin. Namun, proses pemancangan dapat 

menimbulkan getaran dan pergerakan tanah lateral yang berpotensi merusak 

struktur eksisting di sekitarnya. Penelitian ini bertujuan untuk menganalisis 

kecepatan getaran tanah, perilaku deformasi tiang eksisting akibat pemancangan 

tiang baru, serta pengaruh tebal lapisan tanah lunak terhadap besarnya deformasi. 

Studi dilakukan pada proyek Jalan Tol Junction Palembang, khususnya di Ramp-5 

dan Ramp-8, dengan kondisi tanah dominan lempung lunak hingga kedalaman 6-

18 meter. Metode analisis menggunakan pemodelan Plaxis 2D axisymmetric 

berbasis Dynamic Driving Pile, didukung data lapangan, hasil uji laboratorium, 

data kalendring, dan pengamatan deformasi di lapangan. Hasil analisis 

menunjukkan bahwa kecepatan getaran berbanding lurus dengan nilai N-SPT, 

namun tidak selalu berbanding lurus dengan kerusakan struktur. Penambahan 

deformasi lateral pada tiang eksisting dipengaruhi signifikan oleh tebal tanah lunak; 

pada persentase >41% dari panjang tiang eksisting, deformasi total terjadi pada 

lapisan tanah lunak, sedangkan pada persentase <41%, pengaruhnya sekitar 46% 

dari total deformasi. Temuan ini memberikan rekomendasi teknis bahwa pada 

konstruksi dengan jarak tiang baru dan eksisting ≤5 meter, pekerjaan pemancangan 

sebaiknya diatur tahapannya untuk meminimalkan risiko deformasi. 

Kata Kunci : Deformasi Lateral, Pemancangan Tiang, Tanah Lunak 
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ABSTRACT 

 
THE EFFECT OF SOFT SOIL THICKNESS  

ON LATERAL DEFORMATION OF PILE FOUNDATION  

DUE TO NEW PILE DRIVING PROCESS  

 

Bastian Rigal Perdana 
rigalbastian@gmail.com 

Abstrak : The use of pile foundations installed with a diesel hammer is often 

chosen for construction on soft soils due to its relatively low cost and reliable 

quality. However, the piling process can generate vibrations and lateral soil 

movements that may potentially damage nearby existing structures. This study aims 

to analyze ground vibration velocity, the deformation behavior of existing piles due 

to new pile driving, and the influence of soft soil thickness on deformation 

magnitude. The research was conducted on the Junction Palembang Toll Road 

project, particularly at Ramp-5 and Ramp-8, where the subsoil predominantly 

consists of soft clay layers up to 6-18 meters deep. The analysis employed Plaxis 

2D axisymmetric modeling based on the Dynamic Driving Pile method, supported 

by borehole data, laboratory test results, pile driving records, and field deformation 

observations. The results indicate that vibration velocity is directly proportional to 

the N-SPT value, but not always directly proportional to structural damage. Lateral 

deformation of existing piles is significantly influenced by soft soil thickness; when 

the proportion exceeds 41% of the pile length, total deformation occurs within the 

soft soil layer, whereas at less than 41%, the influence is approximately 46% of the 

total deformation. These findings provide technical recommendations that for 

construction with a distance between new and existing piles of ≤5 meters, the piling 

sequence should be planned to minimize deformation risk. 

Key Word : Lateral Deformation, Pile Driving, Soft Soil 
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