APLIKASI METODE SMOOTHED PARTICLE HYDRODYNAMICS UNTUK PEMODELAN GAYA
TSUNAMI PADA BANGUNAN BERPORI
PUTRA ANGGITA, Prof. Ir. Radianta Triatmadja, Ph.D; Prof. Ir. Nur Yuwono, Dip.HE., Ph.D.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Bandara, K. M. K., & Dias, W. P. S. (2012). Tsunami wave loading on buildings: A
simplified approach. Journal of the National Science Foundation of Sri Lanka,
40(3), 211. https://doi.org/10.4038/jnsfsr.v40i3.4695

Barreiro, A., Crespo, A. J. C., Dominguez, J. M., & GoOmez-Gesteira, M. (2013).
Smoothed particle hydrodynamics for coastal engineering problems. Computers &
Structures, 120, 96-106. https://doi.org/10.1016/j.compstruc.2013.02.010

Batchelor, G. K. (1974). Transport properties of two-phase materials with random
structure.  Annual Review of Fluid Mechanics, 6(1), 227-255.
https://doi.org/10.1146/annurev.fl.06.010174.001303

Carden, L.P., Yu, G., Chock, G., & Robertson, I. (2016). Tsunami-Resilient Building
Designs for Hawaii and Other High Hazard Regions. Proceedings, Structural
Engineers Association of California Convention, Kaanapali, Maui, Hawaii

Chanson, H. (2005). Applications of the Saint-Venant equations and method of
characteristics to the dam break wave problem. Dept. of Civil Engineering, Univ.
of Queensland.

Chicone, C. (2017). An invitation to applied mathematics differential equations,
modeling, and computation. Elsevier.

Crespo, A. J. C., Dominguez, J. M., Rogers, B. D., Gomez-Gesteira, M., Longshaw, S.,
Canelas, R., Vacondio, R., Barreiro, A., & Garcia-Feal, O. (2015). DualSPHysics:
Open-source parallel CFD solver based on Smoothed Particle Hydrodynamics
(SPH). Computer Physics Communications, 187, 204-216.
https://doi.org/10.1016/j.cpc.2014.10.004

Crespo, A.J.C. (2008). Application of the Smoothed Particle Hydrodynamics model
SPHysics to free-surface hydrodynamics. PhD Thesis, Universidade de Vigo.

Dames & Moore. (1980). Design and Construction Standards for Residential
Construction in Tsunami Prone Areas in Hawaii. (Prepared for the Federal
Emergency Management Agency)

Dean, R. G., & Dalrymple, R. A. (1984). Water wave mechanics for engineers and
scientists. World Scientific.

Dominguez, J. M., Fourtakas, G., Altomare, C., Canelas, R. B., Tafuni, A., Garcia-Feal,
0., Martinez-Estévez, 1., Mokos, A., Vacondio, R., Crespo, A. J., Rogers, B. D.,
Stansby, P. K., & GoOmez-Gesteira, M. (2021). DualSPHysics: From Fluid
Dynamics to multiphysics problems. Computational Particle Mechanics, 9(5),
867-895. https://doi.org/10.1007/s40571-021-00404-2

45



APLIKASI METODE SMOOTHED PARTICLE HYDRODYNAMICS UNTUK PEMODELAN GAYA
TSUNAMI PADA BANGUNAN BERPORI
PUTRA ANGGITA, Prof. Ir. Radianta Triatmadja, Ph.D; Prof. Ir. Nur Yuwono, Dip.HE., Ph.D.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

FEMA 55. (2000). Coastal Construction Manual, Federal Emergency Management
Agency, Washington, D.C., USA.

Gingold, R. A., & Monaghan, J. J. (1977). Smoothed particle hydrodynamics: theory and
application to non-spherical stars. Monthly notices of the royal astronomical
society, 181(3), 375-389.

Hasanpour, A., Istrati, D., & Buckle, I. (2021). Coupled SPH-FEM modeling of
Tsunami-borne large debris flow and impact on coastal structures. Journal of
Marine Science and Engineering, 9(10), 1068.
https://doi.org/10.3390/jmse9101068

Jiffry, H., Pilakoutas, K., & Garcia, R. (2015). Structural Assessment of Low-rise
Reinforced Concrete Frames under Tsunami Loads. Journal of Civil and
Environmental Engineering, 9, 171-176.

Liu, G. R., & Liu, M. B. (2003). Smoothed particle hydrodynamics: A meshfree particle
method. World Scientific.

Lucy, L. B. (1977). A numerical approach to the testing of the fission hypothesis. The
Astronomical Journal, 82, 1013. https://doi.org/10.1086/112164

Lukkunaprasit, P., Chinnarasri, C., Ruangrassamee, A., Weesakul, S., & Thanasisathit,
N. (2008). Experimental investigation of tsunami wave forces on buildings with
openings. Solutions to Coastal Disasters 2008.
https://doi.org/10.1061/40978(313)8

Monaghan, J. J. (1989). On the problem of penetration in particle methods. Journal of
Computational Physics, 82(1), 1-15. https://doi.org/10.1016/0021-9991(89)90032-
6.

Monaghan, J. J. (1992). Smoothed particle hydrodynamics. Annual Review of Astronomy
and Astrophysics, 30(2), 543-574.
https://doi.org/10.1146/annurev.aa.30.090192.002551

Monaghan, J. J. (1994). Simulating free surface flows with SPH. Journal of
Computational Physics, 110(2), 399-406. https://doi.org/10.1006/jcph.1994.1034

Monaghan, J. J., & Lattanzio, J. C. (1984). A refined particle method for astrophysical
problems. Inst. fiir Astrophysik.

Mdiller, M., Charypar, D. & Gross, M. (2003). Particle-Based Fluid Simulation for

Interactive Applications. ACM SIGGRAPH/Eurographics Symposium on
Computer Animation, 154-159

46



APLIKASI METODE SMOOTHED PARTICLE HYDRODYNAMICS UNTUK PEMODELAN GAYA
TSUNAMI PADA BANGUNAN BERPORI
PUTRA ANGGITA, Prof. Ir. Radianta Triatmadja, Ph.D; Prof. Ir. Nur Yuwono, Dip.HE., Ph.D.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
Nistor, I., Palermo, D., Cornett, A., & Al-Faesly, T. (2010). Experimental and Numerical
Modeling of Tsunami Loading on Structures. The 32nd International Conference

on Coastal Engineering, ASCE (pp. 1-14). Shanghai, China.

Nouri, Y., Nistor, 1., Palermo, D., & Cornett, A. (2009). Structural analysis for tsunami-
induced force and  debris impact. Coastal  Structures  2007.
https://doi.org/10.1142/9789814282024 0062

Petschek, A. G., & Libersky, L. D. (1993). Cylindrical smoothed particle hydrodynamics.
Journal of Computational Physics, 109(2), 76-83.
https://doi.org/10.1006/jcph.1993.1200

Pringgana, G. (2016). Improving resilience of coastal structures subject to tsunami-like
waves. PhD Thesis, The Univeristy of Manchester.

Saatcioglu, M., Ghobarah, A., & Nistor, I. (2006). Performance of structures affected by
the 2004 sumatra tsunami in Thailand and Indonesia. The Indian Ocean Tsunami,
297-321. https://doi.org/10.1201/9780203964439.pt4

Streeter, V. L. & Wylie, E. B. (1975). Fluids Mechanics, 6th edition. McGraw-Hill, USA.

Triatmadja, R., & Nurhasanah, A. (2012). Tsunami force on buildings with openings and
protection. Journal of Earthquake and Tsunami, 06(04), 1250024.
https://doi.org/10.1142/s1793431112500248

U.S. Government Publishing Office. (2019). In FEMA contracting: Reviewing lessons
learned from past disasters to improve preparedness: Joint hearing before the
Subcommittee on Emergency Preparedness, response, and recovery and the
Subcommittee on Oversight, Management, and accountability, House of
Representatives, one hundred sixteenth Congress, first session, May 9, 2019.
Washington.

Verlet, L. (1967). Computer "experiments" on classical fluids. I. Thermodynamical
properties of Lennard-Jones molecules. Physical Review, 159(1), 98-103.
https://doi.org/10.1103/physrev.159.98

Wendland, H. (1995). Piecewise polynomial, positive definite and compactly supported
radial functions of minimal degree. Advances in Computational Mathematics, 4(1),
389-396. https://doi.org/10.1007/bf02123482

Xie, P., & Chu, V. H. (2019). The forces of tsunami waves on a vertical wall and on a

structure  of  finite  width. Coastal Engineering, 149, 65-80.
https://doi.org/10.1016/j.coastaleng.2019.03.013

47



	HALAMAN JUDUL
	LEMBAR PENGESAHAN
	LEMBAR PERNYATAAN
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR LAMPIRAN
	INTISARI
	ABSTRACT
	BAB I PENDAHULUAN
	1.1 Latar Belakang
	1.2 Rumusan Masalah
	1.3 Tujuan Penelitian
	1.4 Batasan Penelitian
	1.5 Manfaat Penelitian
	1.6 Keaslian Penelitian

	BAB II TINJAUAN PUSTAKA
	2.1 Metode Smoothed Particle Hydrodynamics (SPH)
	2.2 DualSPHsyics
	2.2.1 Boundary condition

	2.3 Aplikasi SPH pada Praktik Rekayasa Pantai (Barriero dkk, 2013)
	2.4 Gaya Tsunami pada Bangunan (Bandara dan Dias, 2012)
	2.5 Gaya Tsunami pada Dinding Vertikal dengan Lebar Berhingga (Xie dan Chu,2019)
	2.6 Gaya Tsunami pada Bangunan Berpori (Triatmadja dan Nurhasanah, 2012)

	BAB III LANDASAN TEORI
	3.1 Teori SPH
	3.1.4 Boundary condition
	3.1.3 Persamaan pembentuk aliran
	3.1.2 Fungsi kernel
	3.1.1 Interpolasi integral

	3.2 Gaya-gaya Tsunami
	3.3 Gaya Surge Tsunami pada Dinding Vertikal
	3.4 Persamaan Gaya pada SPH

	BAB IV METODE PENELITIAN
	4.1 Bagan Alir Penelitian
	4.2 Prosedur Penelitian
	4.3 Data Penelitian

	BAB VANALISIS DAN HASIL PEMBAHASAN
	5.1 Hasil Simulasi SP
	5.1.1 Variasi ukuran partikel
	5.1.2 Variasi nilai parameter viskositas artifisial
	5.1.3 Variasi interval output komputasi


	BAB VI KESIMPULAN DAN SARAN
	6.1 Kesimpulan
	6.2 Saran

	DAFTAR PUSTAKA
	LAMPIRAN

