
https://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by/4.0/
























Magazine of Civil Engineering, 92(8), 2019 

Dushimimana, A., Niyonsenga, A.A., Decadjevi, G.J., Kathumbi, L.K. 

19. Mohammadzadeh, A., Valley, G. Solving Nonlinear Governing Equations of Motion Using Matlab and Simulink in First Dynamics 
Course. American Society for Engineering Education. 2006. 11(2). Pp. 15. 

20. Lukashevich, A.A. Modelling of contact interaction of structures with the base under dynamic loading. Magazine of Civil Engineering. 
2019. 89(5). Pp. 167–178. DOI: 10.18720/MCE.89.14. 

21. Vatin, N.I., Ivanov, A.Y., Rutman, Y.L., Chernogorskiy, S.A., Shvetsov, K. V. Earthquake engineering optimization of structures by 
economic criterion. Magazine of Civil Engineering. 2017. 76(8). Pp. 67–83. DOI: 10.18720/MCE.76.7. 

22. Bayramukov, S.H., Dolaeva, Z.N. Dynamic programming in optimization of comprehensive housing stock modernization. Magazine 
of Civil Engineering. 2017. 76(8). Pp. 3–19. DOI: 10.18720/MCE.76.1. 

23. Jian, F., Xiaohong, L., Yanping, Z. Optimum design of lead-rubber bearing system with uncertainty parameters. Structural Engineering 
and Mechanics. 2015. 56(6). Pp. 959–982. DOI: 10.12989/sem.2015.56.6.959. 

24. Shoaei, P., Tahmasebi, H., Mehdi, S. Seismic reliability-based design of inelastic base-isolated structures with lead-rubber bearing 
systems. Soil Dynamics and Earthquake Engineering. 2018. 115(June).Pp.589–605. DOI: 10.1016/j.soildyn.2018.09.033. 

25. Han, J., Kyu, M., Choi, I. Experimental study on seismic behavior of lead-rubber bearing considering bi-directional horizontal input 
motions. Engineering Structures. 2019. 198(August). Pp. 109529. DOI: 10.1016/j.engstruct.2019.109529. 

26. Yamamoto, Y., Yoshimura, C. Long-Period Ground Motion Simulation of Tokai-Tonankai-Nankai Coupled Earthquake Based on 
Large-Scale 3D FEM. 15th World Conference on Earthquake Engineering (15WCEE)Lisboa, 2012. Pp. 10. 

27. Cheng, X., Jing, W., Li, D. Dynamic response of concrete tanks under far-field, long-period earthquakes. Proceedings of the Institution 
of Civil Engineers - Structures and Buildings. 2019. Pp. 1–14. DOI: 10.1680/jstbu.18.00024. 

28. Hu, R.P., Xu, Y.L. SHM-Based Seismic Performance Assessment of High-Rise Buildings under Long-Period Ground Motion. Journal 
of Structural Engineering. 2019. 145(6). Pp. 04019038. DOI: 10.1061/(asce)st.1943-541x.0002323. 

29. Bai, Y., Guan, S., Lin, X., Mou, B. Seismic collapse analysis of high-rise reinforced concrete frames under long-period ground motions. 
Structural Design of Tall and Special Buildings. 2019. 28(1). DOI: 10.1002/tal.1566. 

30. Rao, P.B., Jangid, R.S. Experimental Study of Base-Isolated Structures. Journal of Earthquake Technology. 2001. 38(1). Pp. 1–15. 
31. Tolani, S., Sharma, A. Effectiveness of Base Isolation Technique and Influence of Isolator Characteristics on Response of a Base 

Isolated Building [Online]. American Journal of Engineering Research (AJER). 2016. (5). Pp. 198–209. URL: www.ajer.org (date of 
application: 25.10.2019). 

32. Friedland, B. Control System Design: An Introduction to State Space Methods. Dover Publications. New York, 1986. 506 p. 
33. Butcher, J.C. Numerical Methods for Ordinary Differential Equations. 2nd ed. John Wiley and Sons Ltd, 2003. 484 p. 
34. Kang, M.C., Sang-Won, C., Hyung-Jo, J., In-Won, L. Semi-active fuzzy control for seismic response reduction using 

magnetorheological dampers. Earthquake Engineering and Structural dynamics. 2002. 33. Pp. 723–736. DOI: 10.1002/eqe.372. 
35. Nassim, D., Abdelhafid, O., Mahdi, A., Djedoui, N., Ounis, A., Abdeddaim, M. Active Vibration Control for Base-Isolated Structures 

Using a PID Controller Against Earthquakes. International Journal of Engineering Research in Africa. 2016. 26. Pp. 99–110. DOI: 
10.4028/www.scientific.net/JERA.26.99. 

36. Dushimimana, A., Gunday, F.. Operational Modal Analysis of Aluminum Model Structures using Earthquake Simulator. International 
Conference on Innovative Engineering Application (CIEA2018), 2018. Pp. 10. 

37. Peter, S., Darina, H. State-Space Model of a Mechanical System in MATLAB/Simulink. Engineering Structures. 2012. 48. Pp. 629–
635. DOI: 10.1016/j.proeng.2012.09.563. 

38. Kasimzade, A.A., Tuhta, S., Gencay, A. Spherical foundation structural seismic isolation system: development of the new type 
earthquake resistant structures. 6th international conference on theoretical and applied mechanics (TAM15)Salerno,Italy, 2015. 

39. Kasimzade, A.A., Tuhta, S. Stochastic Parametric System Identification Approach for Validation of Finite Element Models : Industrial. 
2012. (June 2011). Pp. 41–61. 

40. Kalfas, K.N., Mitoulis, S.A., Katakalos, K. Numerical study on the response of steel-laminated elastomeric bearings subjected to 
variable axial loads and development of local tensile stresses. Engineering Structures. 2017. 134. Pp. 346–357. DOI: 
10.1016/j.engstruct.2016.12.015. 

41. University of California. Pacific Earthquake Engineering Research Center (PEER) NGA: Ground Motion Database. 2013 [Online]. 
URL: https://peer.berkeley.edu/peer-strong-ground-motion-databases (date of application: 20.06.2018). 

42. Colombo, A., Negro, P. A damage index of generalised applicability. Engineering Structures. 2012. 27. Pp. 1164–1174. DOI: 
10.1016/j.engstruct.2005.02.014. 

43. EN 1337-3: 2005. Structural bearings – Part 3: elastomeric bearings. Brussels: European Committee for Standardization. 2005. 
44. Kumar, M., Whittaker, A.S., Constantinou, M.C. An advanced numerical model of elastomeric seismic isolation bearings. Earthquake 

Engineering & Structural Dynamics. 2014 [Online]. DOI: 10.1002/eqe.2431. URL: wileyonlinelibrary.com 
45. Choun, Y., Park, J., Choi, I. Effects of Mechanical Property Variability in Lead Rubber Bearings on The Response Of Seismic. Nuclear 

Engineering and Technology. 2014. 46(5). Pp. 605–618. DOI: 10.5516/NET.09.2014.718. 
46. BS EN 15129: 2009. Anti-seismic devices. BSI British Standards. 2010. 
47. American Association of State Highway and Transportation Officials, AASHTO. Guide Specifications for Seismic Isolation Design. 4th 

ed.Washington, DC, 2014. 
48. Japan Road Association, JRA. Bearing support design for highway bridges. Tokyo, Japan, 2011. 

Contacts: 

Aloys Dushimimana, +905366560436; chenkodu432@gmail.com 
Aude Amandine Niyonsenga, +8617858530159; anaudy92@gmail.com 
Gildas Jesuskpedji Decadjevi, +905458418576; gildasdeca@gmail.com 
Lilies Kathami Kathumbi, +254780699845; lilieskath@gmail.com 

 
 

© Dushimimana, A., Niyonsenga, A.A., Decadjevi, G.J., Kathumbi, L.K., 2019 

154


	Effects of model-based design and loading  on responses of base-isolated structures
	1. Introduction
	2. Methods
	2.1.  Defining Governing Equations
	2.2.  RK4M Technique
	2.3. SMD Technique
	2.4. Numerical case study

	3. Results and Discussions
	3.1. Differences Between RK4M and SMD for the Resulting Responses of Structure
	3.2. Differences in TI for RK4M and SMD Methods
	3.3. Effect of Earthquake Nature on the Resulting Responses

	4. Conclusion




