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The retrieval and storage of information from historical earthquake 

records are very important for the study of seismic activity and the pre-

vention of the danger that earthquakes represent in areas with intense 

seismic activity. This is possible due to modern techniques and methods 

of processing, converting old data into digital data and storing them on 

online databases. This paper presents some important web-based data-

base that provides tools for searching, selecting and downloading 

ground motion data. 
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1. Introduction 

Earthquakes occur when is a relative shift along fractures in the crust of the 

Earth and consisting of vibrations on a large surface around the epicenter of the 

earthquake that is propagated in the form of waves through the rocks. The conse-

quences of earthquakes are varied: damage and demolition of buildings, economic 

losses, thousands of people injured and even deaths. In Romania are some regions 

which present a high risk because of the seismic activity [1]-[3]. Over time, several 

solutions have been developed to reduce the effect of ground motion [4]-[6]. A 

popular solution is an insertion between the ground and the protected structure of 

devices based on elastomeric elements [7]-[10] for sliding bearings [11]-[14]. 

The historical view related to earthquakes is an important concern for seismic 

risk evaluation. The knowledge about the evolution of earthquakes over a long time 

period is very important and the original recordings of seismograms are kept in 

most observatories around the world. Due to the availability of historical        

earthquake records the earthquake databases can be expanded over the decades.  

For our future research, we need digital signals from web-based databases that 

are showing different earthquake movements, which will be used as an input for 

dynamic simulation with SolidWorks software.  

The aim of this paper is to present some important web-based databases that 

provide tools for searching, selecting and downloading ground motion data. 
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2. Online earthquake databases 

2.1. PEER Ground Motion Database 

The web-based PEER Ground Motion Database (Pacific Earthquake           

Engineering Research Center) contains many archives of seismograms and tools 

that allow the user to search, select and download ground motion data from        

historical earthquakes [15]. The web-based database is accessible on the website: 

https://ngawest2.berkeley.edu.  

 

Figure 1. PEER Ground Motion Database Home Page 

After we registered online at the PEER database, we were able to search and 

download the data that we needed (Figure 2).  

 

Figure 2. Kobe Earthquake, Japan,1994 (https://ngawest2.berkeley.edu. ) 
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2.2. Center for Engineering Strong-Motion Data (CESMD) 

The USGS  (U.S. Geological Survey) and CGS (California Geological 

Survey) have developed the CESMD (Center for Engineering Strong Motion Data) 

as a unified database to provide earthquake strong-motion data for engineering 

applications [16]. The CESMD database is accessible on the website: 

https://www.strongmotioncenter.org. 

 

Figure 3. CESMD Database Home Page 

In the CSMD database, the earthquake records are searchable in many ways, 

depending on the user's interests. The search parameters can be a combination of 

earthquakes name, station, and record parameters. 

 

Figure 4. El Centro Earthquake,1940 (https://www.strongmotioncenter.org) 
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2.3. Strong-Motion Seismograph Networks K-NET and KiK-net 

Kyoshin network (K-NET) and Kiban Kyoshin network (KiK-net) are two 

Japanese strong-motion seismograph databases, which consists of more than 1700 

observation stations that uniformly cover the entire country. K-NET and KiK-net 

are operated by the NIED (National Research Institute for Earth Science and 

Disaster Resilience). The strong-motion data recorded by both networks are 

immediately transmitted to the NIED and the data is widely available to the public 

through the internet from this website: http://www.kyoshin.bosai.go.jp [17]. 

 

Figure 5. K-NET and KiK-net Database 

In the K-NET and KiK-net database, the earthquake records are searchable 

based on several parameters (Figure 5) and allow the user's to download the strong-

motion data (Figure 6). 

 

Figure 6. Strong-motion data, Japan, 2019 (http://www.kyoshin.bosai.go.jp) 
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3. Conclusion  

The old earthquake recordings are very important from the scientific point of 

view. The paper presents some important web-based database that provides tools 

for searching, selecting and downloading ground motion data.  

The earthquake databases presented in this paper will allow us to re-analyze 

the past and the present earthquakes and to use digital data as input for dynamic 

simulations, made for base-isolated structures, with the help of SolidWorks     

software. 

References 

[1] Aldea A., Neagu C., Udrea A., Site response assessment using ambient 

vibrations and borehole-seismic records, 15
th

 World Conference on 

Earthquake Engineering 2012, Lisbon, Portugal, 24-28 Sept., 2012, pp. 6086-

6096.  

[2] Berg G., Bolt B., Sozen M., Rojahn Ch., Earthquake in Romania, March 4, 

1977, An Engineering Report, National Research Council and Earthquake 

Engineering Research Institute, National Academy Press, Washington, D.C., 

1980, p. 39. 

[3] Fattal G., Simiu E., Culver Ch., Observation on the behavior of buildings in 

the Romanian earthquake of March 4, 1977, NBS Special Publication 490, 

U.S. Dept of Commerce, 1977, p. 160. 

[4] Skinner R.I., Robinson W.H., McVerry G.H., An introduction to seismic 

isolation, John Wiley and Sons, London, 1993. 

[5] Gillich G.R., Amariei D., Iancu V., Jurcau C., Aspects behavior of bridges 

which use different vibration isolating systems, 10
th
 WSEAS International 

Conference on Automation & Information (ICAI’09), Prague, Mar. 23-25, 

2009, pp. 140-145. 

[6] Wilde K., Garboni P., Fujino Y., Base isolation system with shape memory 

alloy device for elevated highway bridges, Engineering Structures, 22(3), 

2000, pp. 222-229. 

[7] Iancu V., Vasile O., Gillich G.R., Modelling and characterization of hybrid 

rubber-based earthquake isolation systems, Materiale Plastice, 49(4), 2012, 

pp. 237-241. 

[8] Kelly J.M., Konstantinidis D., Mechanics of rubber bearings for seismic and 

vibration isolation, Wiley, 2011. 

[9] Iancu V., Gillich G.R., Iavornic C.M., Gillich N., Some models of elastomeric 

seismic isolation devices, Applied Mechanics and Materials, 430, 2013, pp. 

356-361. 



 124 

[10] Gillich G.R., Gillich N., Chioncel C.P., Cziple F., Legal aspects concerning 

the evaluation of pollution effects due to vibrations in urban areas, Journal of 

Environmental Protection and Ecology, 9(2), 2008, pp. 465-473. 

[11] Minda A.A., Gillich G.R., Iavornic C.M., Minda P.F., Analytical and finite 

element study for friction pendulum with parameterized sliding surfaces, 

Proceedings of the World Congress on Engineering, 3, 2012, pp. 4-6. 

[12] Constantinou M.C., Behavior of the double concave Friction Pendulum 

bearing, Earthquake engineering and Structural dynamics, 35(11), 2006, pp. 

1403-1424. 

[13] Mălin T.C., Nedelcu D., Gillich G.R., Petrica A., Padurean I., Comparison of 

the performance of friction pendulums with uniform and variable radii, 

Vibroengineering Procedia, 23, 2019, pp. 81-86. 

[14] Gillich G.R., Nedelcu D., Mălin T.C., Iancu V., Hamat C.O., Gillich N., The 

effect of the friction coefficient and the pendulum radius on the behavior of 

structures isolated with simple friction pendulums, Romanian Journal of 

Acoustics and Vibration, 15(2), 2018, pp. 130-135. 

[15] https://ngawest2.berkeley.edu, (downloaded at October 30, 2019). 

[16] https://www.strongmotioncenter.org, (downloaded at October 30, 2019). 

[17] http://www.kyoshin.bosai.go.jp, (downloaded at October 30, 2019). 

Addresses: 

• Phd. Student Tatian-Cristian Mălin, “Eftimie Murgu” University of 

Reşiţa, Piaţa Traian Vuia, nr. 1-4, 320085, Reşiţa, 

cristian.malin@student.uem.ro  

• Prof. Dr. Eng. Gilbert-Rainer Gillich, “Eftimie Murgu” University of 

Reşiţa, Piaţa Traian Vuia, nr. 1-4, 320085, Reşiţa, gr.gillich@uem.ro  

• Prof. Dr. Eng. Dorian Nedelcu, “Eftimie Murgu” University of Reşiţa, 

Piaţa Traian Vuia, nr. 1-4, 320085, Reşiţa, d.nedelcu@uem.ro  

 


