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 According to the Disaster and Emergency Management Presidency (AFAD), two medium-
sized earthquakes with a moment magnitude of 5.6 occurred on 25 and 28 March 2004. After 
these earthquakes, damage occurred in the local settlement areas, especially in buildings 
that did not receive engineering service, and 10 people lost their lives. Due to the loss of life 
and property, many different researchers investigated this earthquake in detail from 
different scientific perspectives. It is aimed that the strong ground motion records are 
examined within the framework of the Turkish Building Earthquake Code (TBEC-2018) in this 
study. The response spectra have been interpreted according to TBEC-2018 regulation by 
using Tercan-Erzincan acceleration records from AFAD strong ground motion stations with 
this motivation. The results show that the values revealed in the 25-28 March 2004 
earthquakes are incomparably lower than the predicted values according to TBEC-2018. 
These values, which are quite below what was predicted by both TBEC-2018 and the old 
earthquake regulations, confirm that the damages after the Aşkale earthquakes are related 
to the building features that have not received engineering service. 

1.Introduction 

The Disaster and Emergency Management Presidency (AFAD) [1] 
reported that two earthquakes (Mw 5.6) occurred on 25 and 28 March 
2004 (Figures 1 and 2) at Kandilli-Aşkale (Erzurum). After these 
earthquakes, 10 people lost their lives, around 3,000 workplaces, 
houses and barns were destroyed; 50 people were injured; nearly 
1.000 animals perished [2]. According to the Swiss Seismological 
Service (ETHZ) focal mechanism result [3], the fault kinematic solution 
of both earthquakes indicates a left-lateral strike-slip mechanism. 
The effective duration of the March 25 and 28, 2004 earthquake were 
calculated as 10 seconds (Figure 3), and 20 seconds (Figure 4); 
respectively. 13 years after, another event with a magnitude of Mw 4.7 
occurred on 11 May 2017 [4,5].  

Examination of strong ground motion records in earthquake 
engineering is very important in revealing the earthquake-soil-
structure relationship. Each earthquake has its own fingerprints on 
different soils. When the acceleration records of the past earthquakes 
are examined, it may be possible to understand the behavior of the 
earthquakes of similar character in the future. For this reason, special 
attention is paid to the analysis of strong ground motion records in 
all earthquake regulations. 

In this study, spectral analyzes were applied using the earthquake 
records of 25 and 28 March 2004 Aşkale-Erzurum earthquakes (Mw 
5.6) at the Tercan-Erzincan accelerometer station and these strong 
ground motion records were examined based on the Turkish Building 
Earthquake Code (TBEC-2018).  

2. Data 

In this study, acceleration records of Aşkale earthquakes were 
downloaded from AFAD Turkey Acceleration Database and Analysis 
System (TADAS) [6] website. The soil class of the Tercan-Erzincan 

station used is ZD according to TBEC-2018, using the average shear-
wave velocity in the top 30 m (Vs30) [6]. Through the interactive web 
application of Turkey earthquake hazard maps [7], design spectra in 
accordance with TBEC-2018 regulation standards were provided in 
conditions where the probability of exceeding the spectral 
magnitudes of the accelerometer station's coordinates is 10% in 50 
years and the corresponding recurrence period is 475 years. 
 

 

Figure 1. Acceleration-velocity-displacement values of the vertical 
component of 25 March 2004 Aşkale earthquake 
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Figure 2. Acceleration-velocity-displacement values of the vertical 
component of 28 March 2004 Aşkale earthquake 

 

Figure 3. Uniform duration of 25 March 2004 Aşkale earthquake 

 

 

Figure 4. Uniform duration of 28 March 2004 Aşkale earthquake 

 

Figure 5. Response acceleration of 25 March 2004 Aşkale earthquake 

 

Figure 6. Response acceleration of 28 March 2004 Aşkale earthquake 

 

Figure 7. Fourier and Power amplitude of 25 March 2004 Aşkale 
earthquake 

 

Figure 8. Fourier and Power amplitude of 28 March 2004 Aşkale 
earthquake 

 
 

3. Results 

The calculated accelerations at the Tercan-Erzincan station, which is 
approximately 50 km away from the earthquake epicenter, are quite 
low for 25 and 28 March 2004 Aşkale-Erzurum earthquakes (Mw 5.6). 
The response acceleration characteristics of the vertical component 
of the March 25 and March 28 2004 earthquakes are quite close. In 
these two earthquakes, it can be observed that the active peaks are 
dominant at 0.25 and 0.60 sec. (Figures 5 and 6). Similarly, effective 
frequencies can be monitored on the Fourier and Power amplitude 
results (Figures 7 and 8). 

 

It has been seen that the values at Tercan-Erzincan station, 50 km 
away from the Aşkale earthquake epicenters, and the earthquake 
spectra calculated for both vertical and horizontal components are 
very low compared to the standards set in the TBEC-2018 regulation 
(Figure 9-12). It is not expected if a structure that has received 
engineering service should be damaged during these earthquakes 
considering both the TBEC-2018 regulation and the standards in the 
old regulations. In this perspective, considering the characteristics 
and quality of the buildings damaged after the Aşkale earthquakes, it 
is clear that structures should be designed within the framework of 
current regulations in order to avoid damage from the next medium 
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and large-scale earthquakes. Structures that are not designed in 
accordance with earthquake regulations in these areas should be 
rebuild within the framework of urban transformation using TBEC-
2018 regulation. 

 

 

Figure 9. Response spectra of 25 March 2004 Aşkale earthquake 
vertical component 

 

 

Figure 10. Response spectra of 25 March 2004 Aşkale earthquake 
horizontal components 

 

Figure 11. Response spectra of 28 March 2004 Aşkale earthquake 
vertical component 

 

 

Figure 12. Response spectra of 28 March 2004 Aşkale earthquake 
horizontal components 
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