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RESPONS DINAMIK PELAT LANTAI DI ATAS PONDASI PASTERNAK 

AKIBAT BEBAN LEDAKAN SETEMPAT BERBENTUK  

SEGITIGA 

Nindya Ratih Kusuma Dewi1 

 

ABSTRAK 

Serangan teroris yang sering terjadi berupa beban ledakan berdampak pada 

kekuatan struktur bangunan karena beban ledakan jarang diperhitungkan pada 

perencanaan struktur bangunan. Defleksi dinamik kemudian diperhitungkan agar 

struktur tidak mengalami kerusakan. Penelitian ini bertujuan untuk mengetahui 

respons dinamik pelat lantai akibat beban ledakan setempat berbentuk segitiga 

berupa defleksi dinamik maksimum maupun gaya-gaya dalam akibat variasi 

ketebalan pelat, rasio redaman dan posisi beban ledakan di atas pondasi Pasternak. 

Pelat dimodelkan sebagai pelat orthotropik berdimensi 5 m x 7 m dengan 

perletakan semi rigid pada arah x dan perletakan jepit pada arah y, variasi ketebalan 

sebesar 12 cm dan 14 cm, variasi rasio redaman sebesar 0%, 5%, 10% dan variasi 

posisi sebesar 0,125a; 0,25a; 0,375a dan 0,5a. Metode yang digunakan untuk 

mencari ragam getar dari pelat yaitu Modified Bolotin Method. Solusi dinamik pelat 

diperoleh melalui integrasi Duhamel serta penyelesaian numerik dilakukan dengan 

bantuan program Mathematica. Hasil numerik respons dinamik pelat lantai 

dipengaruhi oleh besarnya variasi ketebalan, variasi redaman dan variasi posisi 

beban ledakan. 

 

Kata kunci:  Beban ledakan, Modified Bolotin Method, Integrasi Duhamel, 

Defleksi dinamik. 
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DYNAMICS RESPONSE OF PLATES ON PASTERNAK FOUNDATION 

SUBJECTED TO A LOCALIZED TRIANGULAR BLAST LOADING  

Nindya Ratih Kusuma Dewi2 

 

ABSTRACT 

The blast loading caused by a terrorist attack will give impact on the building 

structures. Unfortunately, the blast loading is rarely included by the structural 

engineers in the design of building structures. Therefore, the dynamics deflection 

caused by the blast loading need to be studied to keep the building safe. This 

research discusses about dynamics response of plates on Pasternak foundation 

subjected to a localized triangular blast loading. The behavior of an orthotropic 

plate subjected to a localized blast load is investigated in detail with the variation 

of plate thickness, damping ratio and position of a blast loading. The orthotropic 

plate has a dimension of 5m x 7m with semi rigid boundary conditions along x-

edges and fixed support along y-edges, with the variations of plate’s thickness 12 

cm and 14 cm, the variations of damping ratio 0%, 5% and 10%, and the variations 

of position 0,125a; 0,25a; 0,375a and 0,5a from the x-axes. The natural frequencies 

of the orthotropic plate were solved using the Modified Bolotin Method. The 

dynamics solution of the system are solved using the Duhamel integration method. 

To solve the dynamic response numerically, in this research the Mathematica 

program is used. The numerical result of the dynamic response of the plate in this 

research showed that are affected by the variation of the thickness, the damping 

and the position of the blast loading. 

 

Keywords: Blast loading, Modified Bolotin Method, Duhamel Integration, 

Dynamics deflection. 
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