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ABSTRAK 

Fondasi tiang pancang pada struktur slab on pile memiliki peranan penting 

dalam menjamin stabilitas dan kinerja struktur, terutama pada kondisi tanah yang 

bervariasi. Pada Proyek Pembangunan Jalan Tol Ruas Akses Bandara Dhoho Kediri, 

hasil pengujian Pile Driving Analyzer (PDA) menunjukkan bahwa kapasitas daya 

dukung beberapa tiang pancang eksisting belum memenuhi beban rencana, sehingga 

diperlukan evaluasi dan redesain fondasi. Penelitian ini bertujuan untuk mengevaluasi 

kapasitas fondasi eksisting serta menentukan alternatif desain fondasi tiang pancang 

yang paling optimal ditinjau dari aspek teknis dan ekonomis. Redesain dilakukan 

dengan membandingkan beberapa alternatif diameter tiang pancang, yaitu 0,5 m;0,6 

m; 0,8 m, untuk memperoleh desain fondasi yang aman, efektif, dan efisien. 

Perhitungan daya dukung aksial tiang tunggal dilakukan dengan metode Nakazawa 

dan Reese and Wright. Analisis beban aksial pada tiang dilakukan menggunakan 

SAP2000, sedangkan analisis penurunan, differential settlement, deformasi lateral, dan 

momen lentur dilakukan menggunakan PLAXIS 2D. Hasil penelitian menunjukkan 

bahwa seluruh variasi redesain memenuhi persyaratan daya dukung, penurunan, 

deformasi lateral, dan momen lentur. Berdasarkan perbandingan aspek teknis dan 

ekonomis, tiang pancang dengan diameter 0,8 m, kedalaman 15,5 m, dan konfigurasi 

5 tiang dipilih sebagai alternatif desain yang paling optimal. Variasi ini menghasilkan 

kapasitas daya dukung izin sebesar 200,38 ton berdasarkan metode Nakazawa dan 

193,86 ton berdasarkan metode Reese and Wright, yang keduanya lebih besar 

dibandingkan beban aksial maksimum tiang (Pmax) sebesar 180,42 ton, sehingga 

mampu memenuhi beban yang bekerja pada tiang dengan tingkat keamanan yang lebih 

tinggi. Selain itu, hasil analisis menunjukkan nilai deformasi lateral sebesar 21,72 mm 

dan penurunan tiang sebesar 31,74 mm, yang masih berada dalam batas izin yang 

dipersyaratkan. Hasil analisis momen lentur juga menunjukkan nilai sebesar 184,2 

kN·m yang masih berada di bawah batas crack moment tiang pancang sebesar 245,2 

kN·m, sehingga tiang dinyatakan aman terhadap potensi retak akibat gaya lentur. 

Pemilihan redesain ketiga juga mempertimbangkan aspek pelaksanaan di lapangan. 

Kedalaman tiang sebesar 15,5 m dinilai lebih realistis dan aman untuk proses 

pemancangan. Dengan demikian, penggunaan tiang pancang diameter 0,8 m dinilai 

mampu memberikan keseimbangan terbaik antara kapasitas daya dukung, keamanan 

struktur, dan kemudahan pelaksanaan di lapangan 

Kata Kunci: Daya Dukung, Slab On Pile, Tiang Pancang, Penurunan, SAP2000,  

PLAXIS 2D 
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ABSTRACT 

Pile foundations in slab-on-pile structures play an important role in ensuring 

structural stability and performance, particularly under variable soil conditions. In 

the Dhoho Kediri Airport Access Toll Road Construction Project, results from the Pile 

Driving Analyzer (PDA) test indicated that the bearing capacity of several existing 

piles did not satisfy the design loads, necessitating an evaluation and redesign of the 

foundation system. This study aims to evaluate the capacity of the existing foundation 

and determine the most optimal pile foundation design alternative from both technical 

and economic perspectives. The redesign was carried out by comparing several pile 

diameter alternatives, namely 0.5 m, 0.6 m, and 0.8 m, in order to obtain a foundation 

design that is safe, effective, and efficient. The analysis was conducted using 

subsurface investigation data obtained from the Standard Penetration Test (SPT), 

which were corrected to obtain the corrected N-SPT values (design N-values). The 

axial bearing capacity of a single pile was calculated using the Nakazawa method. 

Axial loads acting on the piles were analyzed using SAP2000, while settlement, 

differential settlement, lateral deformation, and bending moment analyses were 

performed using PLAXIS 2D. The results show that all redesign alternatives satisfied 

the requirements for bearing capacity, settlement, lateral deformation, and bending 

moment. Based on the comparison of technical and economic aspects, the pile 

foundation with a diameter of 0.8 m, a depth of 15.5 m, and a configuration of 5 piles 

was selected as the most optimal design alternative. This variation produced an 

allowable bearing capacity of 200.38 tons based on the Nakazawa method and 193.86 

tons based on the Reese and Wright method, both of which are greater than the 

maximum axial load acting on the pile (Pmax) of 180.42 tons, indicating that the pile 

is capable of supporting the applied load with a higher level of safety. In addition, the 

analysis results showed a lateral deformation value of 21.72 mm and a pile settlement 

of 31.74 mm, both of which remain within the allowable limits. The bending moment 

analysis also produced a value of 184.2 kN·m, which is still below the pile crack 

moment limit of 245.2 kN·m, indicating that the pile is safe against potential cracking 

due to bending forces. The selection of the third redesign also considered field 

implementation aspects. A pile depth of 15.5 m was considered more realistic and safer 

for the pile driving process. Therefore, the use of 0.8 m diameter piles is considered to 

provide the best balance between bearing capacity, structural safety, and ease of 

construction implementation in the field. 

Keywords: Bearing Capacity, Slab On Pile, Pile Foundation, Settlement, SAP2000,  

PLAXIS 2D 
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