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ABSTRAK
PERENCANAAN PONDASI TIANG PANCANG BERDASARKAN DATA
SPT PADA ABUTMENT JEMBATAN DI TOL CIPULARANG KM 71
Oleh: Rany Christina Ningrum ( 1921091). Pembimbing I : Ir. Eding Iskak Imananto,MT.

Pembimbing II : Dr. Yosimson P.Manaha.ST.,MT. Program Studi Teknil Sipil S-1, Fakultas
Teknik Sipil dan perecanaan, Institu Teknologi Nasional Malang.

Perencanaan fondasi tiang pancang pada abutment jembatan di Tol Cipularang KM
71 memerlukan analisis yang cermat terhadap daya dukung tanah serta stabilitas
struktur. Studi ini menggunakan data hasil investigasi tanah melalui Standard
Penetration Test (SPT), hasil uji laboratorium tanah, dan gambar kerja sebagai dasar
perencanaan.Analisis pembebanan dilakukan menggunakan perangkat lunak Robot
Structural Analysis Professional 2022 untuk menentukan gaya aksial, gaya geser,
dan gaya momen yang bekerja pada struktur. Data ini kemudian digunakan untuk
menganalisis kapasitas daya dukung tiang tunggal dan kelompok sesuai dengan SNI
2833:2016 tentang perencanaan jembatan terhadap beban gempa. Selain itu,
perhitungan penurunan fondasi dilakukan untuk memastikan bahwa nilai
penurunan masih dalam batas aman.Stabilitas abutment dievaluasi berdasarkan
faktor keamanan terhadap geseran dan penggulingan, dengan nilai minimum 1,5
sesuai dengan rekomendasi Bowles (1997) dan Hardiyatmo C.H. (2017). Tekanan
tanah lateral akibat timbunan di belakang abutment juga diperhitungkan untuk
menjaga kestabilan struktur.Hasil penelitian menunjukkan bahwa perhitungan
beban yang bekerja pada abutment memastikan distribusi gaya yang optimal,
sehingga stabilitas struktur jembatan tetap terjaga. Faktor keamanan terhadap
tekanan tanah aktif dan vertikal sesuai dengan standar perencanaan, termasuk
pengaruh beban gempa dan angin. Dengan demikian, desain abutment yang
diusulkan memenuhi kriteria keamanan dan kelayakan teknis untuk digunakan
dalam jangka panjang.

Kata kunci: Tiang pancang, abutment jembatan, daya dukung tanah, Standard
Penetration Test (SPT), stabilitas struktur.
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ABSTRACT

PILE FOUNDATION DESIGN BASED ON SPT DATA ON
BRIDGE ABUTMENT ON CIPULARANG TOLL ROAD KM 71
By: Rany Christina Ningrum (1921091). Supervisor I: Ir. Eding Iskak Imananto, MT,

supgryisor II: Dr. Yosimson P Manaha ST., MT. Civil Engineering Study Program S-1, Faculty
of Civil Engineering and Planning, National Institute of Technology Malang.

The planning of pile foundations on bridge abutments on the Cipularang KM 71 Toll
Road requires careful analysis of the soil bearing capacity and structural stability. This
study uses soil investigation data through the Standard Penetration Test (SPT), soil
laboratory test results, and working drawings as the basis for planning. Load analysis
was carried out using Robot Structural Analysis Professional 2022 software to
determine the axial force, shear force, and moment force acting on the structure. This
datais then used to analyze the bearing capacity of single and group piles in accordance
with SNI 2833:2016 concerning bridge planning against earthquake loads. In addition,
foundation settlement calculations are carried out to ensure that the settlement value is
still within safe limits. Abutment stability is evaluated based on the safety factor
against shear and overturning, with a minimum value of 1.5 according to the
recommendations of Bowles (1997) and Hardiyatmo C.H. (2017). Lateral earth
pressure due to embankment behind the abutment is also calculated to maintain the
stability of the structure. The results of the study indicate that the calculation of the
load acting on the abutment ensures optimal force distribution, so that the stability of
the bridge structure is maintained. The safety factor against active and vertical earth
pressure is in accordance with the planning standards, including the effects of
earthquake and wind loads. Thus, the proposed abutment design meets the safety

criteria and technical feasibility for long-term use.

Keywords: Pile, bridge abutment, soil bearing capacity, Standard Penetration Test
(SPT), structural stability.
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