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ABSTRAK 

 

Kereta api merupakan salah satu moda transportasi darat yang memiliki peran 

yang penting dalam pengangkutan massal. Sebagai salah satu moda transportasi darat, 

kereta api, digunakan untuk mengangkut berbagai jenis barang dan penumpang. Dalam 

pengangkutan barang kereta api membutuhkan alat angkut berupa gerbong yang 

disesuaikan dengan jenis muatan, fungsi angkut, dan kapasitas barang yang akan 

diangkut. Salah satu contoh pengangkutan barang yang cukup penting adalah 

pengangkutan bahan bakar cair. Gerbong pengangkut bahan bakar cair memiliki wadah 

muatan berupa tangki sehingga disebut gerbong tangki. Gerbong tangki dituntut untuk 

dapat melaksanakan fungsinya secara optimal. Guna memenuhi fungsinya gerbong 

tangki harus dirancang sesuai dengan standar perancangan dan analisa yang baik. 

Gerbong tangki dirancang mengacu pada standar JIS E 7101-1989 Tank Car dan JIS E 

7102-1989 Design Methods for Tank of Tank Car serta Peraturan Menteri Perhubungan 

Nomor : KM 43. Tahun 2010 Tentang Standar Spesifikasi Teknis Gerbong. Gerbong 

tangki dianalisa kekuatannya menggunakan metode elemen hingga (MEH). Beban yang 

bekerja pada struktur, disimulasikan mendekati pembebanan yang sebenarnya. Beban 

utama yang dikenakan adalah beban muatan berupa tekanan hidrostatik. Hasil analisa 

menggunakan perangkat lunak MEH, menunjukkan bahwa struktur gerbong masih 

aman dalam segi tegangan, defleksi maupun kelelahan (fatigue).  

Kata kunci: metode elemen hingga, gerbong tangki, fatigue 
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ABSTRACT 

 

The train is one of the modes of land transport that has an important role in the 

transport of bulk. As one of the modes of land transportation, railway is used to 

transport various types of goods and passengers. In rail freight transportation needs the 

transport tools  likes carriages that are tailored to the type of load, transport function, 

and capacity of goods to be transported. One example of important transporting goods 

is the transport of liquid fuels. The carriages transporting liquid fuels have the 

container cargo in the form of tank, so that it is called tank car. Tank car are required 

to carry out its functions optimally. In order to fulfill its function, tank car must be 

designed in accordance with design standards and good analysis. Tank car design refer 

to the standard JIS E 7101-1989 Tank Car and JIS E 7102-1989 Design Methods For 

Thank of Thank Car and the Minister of Transportation No. KM 43.  Year 2010  about 

Standard Technical Specification Carriage. Tank car strength analysis use finite 

element method (FEM). The burden on the structure is simulated approach to the actual 

burden. The main burden is imposed in the form of hydrostatic pressure payload. The 

results of the analysis using FEM software, show that the structure of the wagon still 

save in terms of stress, deflections, and fatigue. 

 

Keywords: finite element method, tank car, fatigue 
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NOMENKLATUR 

 

Simbol Keterangan Satuan 

 Tegangan normal [N/m
2
] 

a Tegangan aksial [N/m
2
] 

m Tegangan meridional [N/m
2
] 

 Tegangan geser [N/m
2
] 

A Luas area [m
2
] 

D Diameter  [m] 

F Gaya  [N] 

L Panjang  [m] 

N Jumlah siklus [-] 

P Tekanan  [Pa] 

r Jari-jari [m] 

R Resulta gaya [N] 

SF
 

Faktor keamanan (safety factor) [-] 

Sut Ultimate stress [N/m
2
] 

Sy
 

Yield stess [N/m
2
] 

t Tebal plat [m] 

V Volume  [m
3
] 

W 

Wg 

Wk 

Wl 

Ws 

Ww 

Berat (wight) 

Tahanan gerbong 

Tahanan lengkung 

Tahanan lokomotif 

Tahanan percepatan 

Tahanan rolling 

[N] 

[kg] 

[kg] 

[kg] 

[kg] 

[kg] 



 

1 
 

 


