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Abstract 
It was mentioned in Turkey Building Earthquake Regulation, which was 
published in 2018 and entered into force on 1 January 2019, that many 
changes have been made in many articles of (TDY 2007) for the buildings 
to be constructed in earthquake zones. One of these articles is the change of 
building importance coefficient according to purpose of the building use. 
Building importance coefficient is, a coefficient which is determined at 
designing stage according to the use of building aftern an earthquake load. 
According to the new regulation, School and education buildings and 
facilities, dormitories and dining halls, military barracks, prisons and 
classes of museums and so on, they have been changed as compulsory 
buildings after the earthquake. Within the scope of the study, ideal 
education building was analyzed in the program according to tdy 2007 and 
tbdy 2018 and the resulting data were compared. 
 

 

Bir Eğitim Binasının TDY 2007 ve TBDY 2018’e Göre Analizi 
 

Anahtar Kelimeler;  
Analiz, 
Bina önem katsayısı, 
Eğitim binası 

Özet 

2018 yılında yayımlanan ve 1 Ocak 2019 tarihinde yürürlüğe giren Türkiye 
Bina Deprem Yönetmeliğinde (TBDY 2018) Deprem Bölgelerinde 
Yapılacak Binalar Hakkında Yönetmelik (TDY 2007)’e göre birçok alanda 
değişiklikler yapılmıştır. Bu alanlardan bir tanesi de binanın kullanım 
amacına göre belirlenen bina önem katsayısının değişmesidir. Bina önem 
katsayısı; tasarım aşamasındaki bir yapıda oluşan deprem yükünün 
depremden sonra kullanılma durumuna göre belirlenen katsayıdır. Okul ve 
eğitim bina ve tesisleri, yurt ve yatakhaneler, askeri kışlalar, cezaevleri vb. 
ve müzelerin kullanım sınıfları yeni yönetmeliğe göre depremden sonra 
kullanılması zorunlu binalar olarak değiştirilmiştir. Yapılan çalışma 
kapsamında; programda bulunan örnek eğitim binasının TDY2007 ve 
TBDY2018’e göre analizi yapılmış  ve çıkan veriler karşılaştırılmıştır. 
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1 INTRODUCTION 

 
Approximately 92% of our country's territory, 95% of the population, almost all of the 
industrial centers are located in the active earthquake zone (Taşan, 2012). Therefore, all 
structures must be constructed against earthquake (Öztürk 2005); (Nemrutlu and Sarı, 2018); 
(Tunc ve Tanfener, 2016). In 2018, a new earthquake regulation (TEC 2018) was published 
and the old earthquake regulation (TEC 2007) was repealed. With the new earthquake 
regulation that came into force in 2019, studies where two regulations were compared with 
each other started to be published (Haj Ahmet, 2018); (Ulutaş, 2018). One of the changes in 
the new regulation is the building importance factor, which is determined according to the 
purpose of use of the building. Educational buildings, dormitories, military barracks, prisons 
etc. usage classes have been changed to buildings that must be used after the earthquake 
according to the new regulation. The building importance coefficient of these structures has 
increased from "I" = 1.4 to "I" = 1.5.  
 
In this study; A sample education building was analysed with the protastructure program. The 
building importance coefficient, which changed according to the new regulation, was 
analysed according to TEC 2007 and TEC 2018 and the data released were compared. 
 
 
2 BUILDING INFORMATION 

Number of Floors = 7 

Rigid basement = 1 

Concrete Class             = C30/37(Foundation)/ C5/45 (other stories) 

Rebar Class                  = B420C 

 

Table 1. Building Parameters 

Floor Height 
(cm) 

Elevation 
(cm) 

Coefficient of Live 
Load 

6 350.00 2450.00 0.30 
5 350.00 2100.00 0.30 
4 350.00 1750.00 0.30 
3 350.00 1400.00 0.30 
2 350.00 1050.00 0.30 
1 350.00 700.00 0.30 
 Basement 350.00 350.00 0.30 
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Figure 1. 3D model of example building 

 
The sample building shown in Figure 1 measures 56 * 24 * 24.5 m and consists of a 
basement and six floors. 
 
 
2. SEISMIC PARAMETERS 
 
Analyze Type                              = Static Analyze 
Degrees of Freedom                  = X, Y and Rotation 
Rigid zones in the junction          = Will be reduced by 25% 
Earthquake Code       = TEC 2007 / TEC2018 
Earthquake Zone                  = 1. Zone  
Effective ground 
 acceleration(Ao)                 = 0.40 (TDTH, 2020). 
Structural system type                 = 1.4/1.5 
Structural system                      = Buildings where seismic effects are met by reinforced 
concrete frames     with high ductility level transmitting momentum and bond 
beam       (hollow) reinforced concrete curtains with high ductility level 
 
S.S. behavior coefficient, (R)   = 6.66 
Ductility Level                           = High 
Building Purpose    = School 
Eccentricity, (%)    = 5.0 
Soil Class                     =Z2/ZB 
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3. ANALYSIS CHECKS 
 

Table 2. Comparison of analysis results according to two codes 
 

 
TEC2007 

 
TEC2018 

No (B2) Soft Story Irregularity No Soft Story Irregularity √ 

(A1) Torsional irregularity control 
 
 ηC : Δmax  / Δort 
A1 irregularity in 1 direction (0.00 degrees with X-
Axis) 
It was detected in the 2 direction (90.00 degrees with 
X-Axis) irregularity in A1. 
  Max. Torsional Irregularity Coefficient = 1.640 ≤ 
2.0 
The building was re-analyzed by applying Additional 
Eccentricities. √ 

(A1) BURULMA DÜZENSİZLİĞİ KONTROLU: 
ηC : Δmax  / Δort 
No A1 torsional irregularity in 1 direction (0.00 
degrees with X-Axis) 
In the direction of 2 (90.00 degrees with X-axis), 
there is a torsional irregularity in the structure. Max. 
Torsional Irregularity Coefficient = 1.668 ≤ 2.0 
Earthquake Design Class: DTS = 1a 
Building Height Class: BYS=5 ≥ BYS=4 (Hn = 21.00 
m) (TBDY 2018 - Article 4.6.2.2) The building was 
re-analyzed by applying Additional Eccentricities. 

 
 
-------------------------------------------------- 

BUILDING BASE AND BUILDING HEIGHT 
CONTROL:  

Tp,all  / Tp,up  = 1.0000 ≤ 1.1√  
STRUCTURAL SYSTEM CONTROL: 
1 direction (0.00 degrees with X-Axis) 
αS = Vp / Vt = (E +) = 0.67 ≤ 0.75 / (E-) = 0.67 ≤ 
0.75 
Structural System can be accepted as Shearwall + 
Frame. √ 
2 direction (90.00 degree with X-Axis) 
αS = Vp / Vt = (E +) = 0.83> 0.75 / (E-) = 0.83> 0.75 
Structural System Behavior Coefficient: R = 10 - 4 
αS = 6.66 was used. 
Relative floor shifts control: 
Relative Floor Shifts provide Limit Values in 1 and 2 
directions.        OK.√ 

STRUCTURAL SYSTEM CONTROL: 
1 direction (0.00 degrees with X-Axis) 
αM = MDev / Mo = 0.53 <0.75 
Structural System: It can be accepted as A15. √ 
R = 7.00 and D = 2.50 will be used in the calculation 
of the design results. 
2 direction (90.00 degree with X-Axis) 
αM = MDev / Mo = 0.71 <0.75 
Building Carrier System: It can be accepted as A15. √ 
In the calculation of the design results: R = 7.00 and 
D =2.50 will be used 
Relative floor shifts control: 
Relative Floor Shifts provide Limit Values in 1 and 2 
directions.         OK.√ 
 

 
533/5000 
EARTHQUAKE STATUS BUILDING TILTING 
CONTROL: 
Earthquake effects F1 and F2 were calculated using R 
= 6.664. 
ACTIVE EFFECTS: Total Ma1 (kN.m): 293135.95 
Ma2 (kN.m): 341575.12 
EFFECTS AGAINST TIPPING (Negative 
Earthquake Direction): Mp1 (kN.m): 3.295E + 06 
Mp2 (kN.m): 1.412E + 06 
EFFECTS AGAINST TIPPING (Positive Earthquake 
Direction): Mp1 (kN.m): 3.857E + 06 
Mp2 (kN.m): 1.653E + 06 
Roll Over Control: Direction 1 ... Mp1 / Ma1 = 
3.295E + 06 / 293135.95 = 11.2404 ≥ 2.0      OK. √ 
Tip Over Control: Direction 2 ... Mp2 / Ma2 = 1.412E 
+ 06 / 341575.12 = 4.1342 ≥ 2.0      OK. √ 
 
 

 
EARTHQUAKE STATUS BUILDING TILTING 
CONTROL: 
Earthquake effects F1 and F2 were calculated using R 
= 7.00. 
ACTIVE EFFECTS: Total Ma1 (kN.m): 113493.53 
Ma2 (kN.m): 148 347.26 
EFFECTS AGAINST TIPPING (Negative 
Earthquake Direction): Mp1 (kN.m): 3.295E + 06 
Mp2 (kN.m): 1.412E + 06 
EFFECTS AGAINST TIPPING (Positive Earthquake 
Direction): Mp1 (kN.m): 3.857E + 06 
Mp2 (kN.m): 1.653E + 06 
Roll Over Control: Direction 1 ... Mp1 / Ma1 = 
3.295E + 06 / 113493.53 = 29.0323 ≥ 2.0      OK. √ 
Tip Over Control: Direction 2 ... Mp2 / Ma2 = 
1.412E + 06 / 148347.26 = 9.5191 ≥ 2.0       OK. √ 

The protastructure outputs of the analysis results are given in figure 2 and 3. 
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Figure 2; Analysis results according to TEC2007 (ProtaStructure, 2020). 
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Figure 3; Analysis results according to TEC2018 (ProtaStructure, 2020) 
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4. CONCLUSION 

In this study, a sample education building was analyzed under the same conditions according 
to TEC2007 and TEC2018 and the results were compared. The results of the analysis showed 
that the numerical data have changed somewhat. No significant difference was observed in 
the general situation of the building. Some period difference in the earthquake report results 
draw attention. The reason for the period difference is that in TEC2007 only the horizontal 
spectrum is created for one earthquake. In the new regulation, both horizontal and vertical 
spectra are created for repetition periods of 2475 years, 475 years, 72 years and 43 years. In 
the new regulation, the fixed displacement plateau and the TL (transition period to the fixed 
displacement zone) determining this plateau are included in the spectrum. In TEC2018, this 
period is considered as 6s. Thus, displacement request does not increase uncontrolled. In 
addition, in the new earthquake regulation, the results are more sensitive since the earthquake 
parameters that affect the account are taken on the coordinate, that is, a more realistic 
calculation approach. 
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