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ANALISIS DAMPAK PENGEBORAN BORED PILE TERHADAP KESTABILAN 

PONDASI TIANG EKSISTING 

(STUDI KASUS: PEMBANGUNAN JALAN TOL KOTA X) 

Angga Rati1 

 

 

ABSTRAK 

 

Pembangunan di kawasan perkotaan menyebabkan pekerjaan pondasi sering dilakukan 

berdekatan dengan struktur eksisting. Pada lokasi penelitian, pondasi bored pile dibangun 

dengan jarak sekitar ± 2 m dari struktur eksisting. Aktivitas pengeboran menghasilkan 

getaran yang berpotensi memicu pergerakan, keruntuhan dan penyusutan tanah hingga 

kerusakan struktural. Kondisi tanah di lokasi penelitian yang didominasi lempung lunak 

hingga kedalaman sekitar 30 – 35 m dengan nilai N-SPT berkisar antara 1 – 12 dapat 

meningkatkan potensi terjadinya kerusakan. Penelitian ini bertujuan menganalisis 

pengaruh getaran akibat proses pengeboran pondasi bored pile terhadap kondisi tanah dan 

respons pondasi eksisting menggunakan pemodelan numerik 3D dengan metode elemen 

hingga. Analisis dilakukan dengan mengamati parameter kecepatan getaran dan percepatan 

partikel, deformasi tanah, tekanan air pori berlebih, defleksi, serta gaya aksial, gaya geser, 

dan momen pada pondasi eksisting. Hasil penelitian menunjukkan bahwa semakin dekat 

titik pengamatan dengan sumber pembebanan, deformasi tanah dan tekanan air pori 

berlebih semakin besar, dengan nilai deformasi terbesar terjadi di dekat lubang pengeboran 

dengan nilai perubahan sebesar 5, 81 × 10−4 m dan tekanan air pori berlebih mencapai 

59,59 kN/m². Pada pondasi eksisting, getaran yang dihasilkan sebesar 8,732 mm/s, dan 

tidak melebihi batas getaran yang diperbolehkan untuk bangunan Kelas 4, yaitu 10 - 40 

mm/s, sehingga tidak menyebabkan kerusakan struktural maupun nonstruktural. Proses 

pengeboran menyebabkan perubahan defleksi akibat arah pembebanan dinamis yang 

berlawanan, namun nilai defleksi pada seluruh titik pengamatan masih berada dalam batas 

yang diperbolehkan dan tidak melebihi 12 mm. 

 

 

Kata kunci: pondasi bored pile, getaran pengeboran, pemodelan numerik, deformasi tanah, 

pondasi eksisting. 
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ANALYSIS OF THE EFFECTS OF BORED PILE DRILLING ON THE STABILITY OF 

EXISTING PILE FOUNDATIONS 

(CASE STUDY: X CITY TOLL ROAD CONSTRUCTION) 

Angga Rati1 

 

 

ABSTRACK 

 

Foundation construction in urban areas is often carried out in close proximity to existing 

structures. At the research site, a bored pile foundation was constructed approximately 2 

m from an existing structure. Drilling activities generate vibrations that may trigger ground 

movement, collapse, settlement, and structural damage. The soil conditions at the research 

site, which are dominated by soft clay to a depth of approximately 30 - 35 m with N-SPT 

values ranging from 1 to 12, increase the potential for damage. This study aims to analyse 

the effects of vibrations generated by the bored pile drilling process on soil conditions and 

the response of the existing foundation using 3D numerical modelling with the finite 

element method. The analysis was conducted by evaluating parameters including vibration 

velocity and particle acceleration, soil deformation, excess pore water pressure, deflection, 

as well as axial force, shear force, and bending moment in the existing foundation. The 

results show that the closer the observation point is to the load source, the greater the soil 

deformation and excess pore water pressure, with the largest deformation occurring near 

the borehole and excess pore water pressure reaching a maximum of 59.59 kN/m². At the 

existing foundation, the vibration reached 8.732 mm/s, which did not exceed the 

permissible vibration limit for Class 4 buildings, namely 10 - 40 mm/s, and therefore did 

not cause structural or non-structural damage. The drilling process caused changes in 

deflection due to the opposing direction of dynamic loading; however, the deflection values 

at all observation points remained within the permissible limit and did not exceed 12 mm. 

 

 

Keywords: bored pile foundation, drilling vibration, numerical modeling, soil deformation, 

existing foundation. 
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