
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/356108511

Merkezi Çelik Çaprazların Bir Çelik Yapı Üzerinde İncelenmesi / Examination

of Concentrically Steel Braces on a Steel Structure

Conference Paper · November 2021

CITATIONS

0
READS

27

2 authors:

Some of the authors of this publication are also working on these related projects:

Optimal design of civil engineering structures by aid of contemporary metaheuristic algorithms View project

Sadrettin Sancıoğlu

Karatay Univeristy

11 PUBLICATIONS   0 CITATIONS   

SEE PROFILE

Serdar Carbas

Karamanoglu Mehmetbey Üniversitesi

94 PUBLICATIONS   817 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Sadrettin Sancıoğlu on 10 November 2021.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/356108511_Merkezi_Celik_Caprazlarin_Bir_Celik_Yapi_Uzerinde_Incelenmesi_Examination_of_Concentrically_Steel_Braces_on_a_Steel_Structure?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/356108511_Merkezi_Celik_Caprazlarin_Bir_Celik_Yapi_Uzerinde_Incelenmesi_Examination_of_Concentrically_Steel_Braces_on_a_Steel_Structure?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Optimal-design-of-civil-engineering-structures-by-aid-of-contemporary-metaheuristic-algorithms?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sadrettin-Sancioglu?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sadrettin-Sancioglu?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Karatay_Univeristy?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sadrettin-Sancioglu?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Serdar-Carbas?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Serdar-Carbas?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Karamanoglu-Mehmetbey-Ueniversitesi?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Serdar-Carbas?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sadrettin-Sancioglu?enrichId=rgreq-5333802a45558cf1b23824b87771702d-XXX&enrichSource=Y292ZXJQYWdlOzM1NjEwODUxMTtBUzoxMDg4NjYxNDM3MzI5NDIxQDE2MzY1Njg1MjE4ODk%3D&el=1_x_10&_esc=publicationCoverPdf


1st International Conference on Applied Engineering 
and Natural Sciences

https://www.icaens.com/ November 1-3, 2021, Konya, Turkey

557

1* 1,2

1 / , KTO Karatay si, 
ORCID ID 0000-0002-6095-2164

2 / , si, 
ORCID ID 0000-0002-3612-0640

*(sadrettin.sancioglu@karatay.edu.tr)

-
- -

-1-3 ve TS EN 1991-1-

durumu incelenmi

Anahtar Kelimeler - -2018

Examination of Concentrically Steel Braces on a Steel Structure

Abstract Moment-resisting frame systems and concentrically braced frame systems are widely used in 
steel structures. The sizes of the structural elements are determined in accordance with the practice code of 
specifications in terms of the structural behavior of the structure under vertical and horizontal loads. In this 
study, a five story, wide-span with a 54x22 meter base area and symmetrical steel structure is examined by 
satisfying the regulations of both Design, Calculation and Constructional Principles of Steel Structures-
2018 (DCCPSS-2018) and Turkey Building Earthquake Code-2018 (TBEC-2018). The columns and beams 
in the investigated structure are sized using SAP2000 software. In the design, snow and wind loads are 
implemented based on TS EN 1991-1-3 and TS 1991-1-4 standards. Different types of concentrically braces 
are located symmetrically in the reference structure owning a moment-resisting frame system. Depending 
on the behavior of the braces under loads affecting the structure, the change in the amount of steel used in 
the structure and the drifts of the structure are examined. In addition, static pushover analysis is carried out 
in accordance with the sidesways of moment-resisting frame systems and concentrically braced frame 
systems, and the structural performances are compared with each other.

Keywords Steel structures, Concentrically steel brace, Earthquake effect, Pushover analysis, TBEC-2018, DCCPSS-2018
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Tablo 2. Deprem Parametreleri 

Deprem Yer  
 

 

DD-2 ZC 

SS S1 
PGA 
[g] 

 PGV 
[cm/sn] 

1,616 0,422 0,670 53,036 
TA 

(sn) 
TB 

(sn) 
TL 

(sn) 
SDS SD1 

0,065 0,326 6 1,939 0,633 

 
-

uygun olarak TBDY-
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-2018 4.4.4.2 
-

 
 

K1 : 1.4G 
K2 : 1.2G+1.6Q+0.5Qr 
K3 : 1.2G+1.6Q+0.5S 
K4 : 1.2G+1.6Qr+1.0Q 
K5 : 1.2G+1.6Qr+0.8Wx 
K6 : 1.2G+1.6Qr+0.8Wy 
K7 : 1.2G+1.6S+1.0Q 
K8 : 1.2G+1.6S+0.8Wx 
K9 : 1.2G+1.6S+0.8Wy 
K10 : 1.2G+1.0Q+0.5Qr+1.6Wx 
K11 : 1.2G+1.0Q+0.5S+1.6Wx 
K12 : 1.2G+1.0Q+0.5Qr+1.6Wy 
K13 : 1.2G+1.0Q+0.5S+1.6Wy 
K14 : 1.2G+1.0Q+0.2S+1.0Ex 
K15 : 1.2G+1.0Q+0.2S+1.0Ey 
K16 : 0.9G+1.6Wx 
K17 : 0.9G+1.6Wy 
K18 : 0.9G+1.0Ex 
K19 : 0.9G+1.0Ey [14] 
K20 : 1.2G+1.0Q+0.2S+1.0Ex+0.3Ey 
K21 : 1.2G+1.0Q+0.2S+0.3Ex+1.0Ey [13] 
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(e)  

 

 
(e)  

 
 

lemanlar 

tir. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Tablo 3.  

M
od

el
le

r 

K
at

 

h 
(m) 

K
ol

on
 K

es
it

i  

T
al

i 
K

es
it

i 

K
es

it
i k 

 
(k

N
) 

1.
 M

od
el

 

1 4 HEB450 IPE500 IPE270 - 1050 

2 3,5 HEB400 IPE500 IPE270 - 992 

3 3,5 HEB400 IPE450 IPE270 - 936 

4 3,5 HEB300 IPE450 IPE270 - 881 

5 3,5 HEB280 IPE500 IPE270 - 917 

2.
 M

od
el

 

1 4 HEB500 IPE500 IPE270 HEB200 1159 

2 3,5 HEB320 IPE500 IPE270 HEB200 1032 

3 3,5 HEB260 IPE500 IPE270 HEB200 983 

4 3,5 HEB200 IPE500 IPE270 HEB200 992 

5 3,5 HEB160 IPE500 IPE270 HEB180 908 

3.
 M

od
el

 

1 4 HEB500 IPE450 IPE270 HEB180 1080 

2 3,5 HEB340 IPE450 IPE270 HEB200 966 

3 3,5 HEB260 IPE450 IPE270 HEB200 906 

4 3,5 HEB200 IPE500 IPE270 HEB200 934 

5 3,5 HEB160 IPE500 IPE270 HEB200 880 

4.
 M

od
el

 

1 4 HEB500 IPE450 IPE270 HEB220 1103 

2 3,5 HEB300 IPE450 IPE270 HEB200 941 

3 3,5 HEB240 IPE450 IPE270 HEB200 892 

4 3,5 HEB200 IPE500 IPE270 HEB200 934 

5 3,5 HEB160 IPE500 IPE270 HEB200 890 

5.
 M

od
el

 

1 4 HEB550 IPE450 IPE270 HEB220 1096 

2 3,5 HEB360 IPE450 IPE270 HEB220 972 

3 3,5 HEB280 IPE450 IPE270 HEB220 916 

4 3,5 HEB200 IPE500 IPE270 HEB200 904 

5 3,5 HEB160 IPE500 IPE270 HEB180 869 

 
TBDY-

-

 -3 

DD-

-
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TBDY-
 

 

                 (2) 

 
in 

-x ve -
 

 

Tablo 4. 
(-  

M
od

el
le

r 

K
at

 

h 
(m) 

 
(m) 

 
(m)   

1.
 M

od
el

 

1 4 0,0082 0,0082 0,0492 0,00384719 

2 3,5 0,0185 0,0103 0,0618 0,0055228 

3 3,5 0,0286 0,0101 0,0606 0,00541556 

4 3,5 0,0395 0,0109 0,0654 0,00584452 

5 3,5 0,0464 0,0069 0,0414 0,00369974 

2.
 M

od
el

 

1 4 0,0027 0,0027 0,0162 0,0012668 

2 3,5 0,0061 0,0034 0,0204 0,00182312 

3 3,5 0,01 0,0039 0,0234 0,00209122 

4 3,5 0,0141 0,0041 0,0246 0,00219847 

5 3,5 0,0181 0,004 0,024 0,00214485 

3.
 M

od
el

 

1 4 0,0037 0,0037 0,0222 0,00173382 

2 3,5 0,008 0,0043 0,0258 0,00230283 

3 3,5 0,0127 0,0047 0,0282 0,00251705 

4 3,5 0,0176 0,0049 0,0294 0,00262416 

5 3,5 0,022 0,0044 0,0264 0,00235639 

4.
 M

od
el

 

1 4 0,0029 0,0029 0,0174 0,00136064 

2 3,5 0,0065 0,0036 0,0216 0,00193036 

3 3,5 0,0106 0,0041 0,0246 0,00219847 

4 3,5 0,0144 0,0038 0,0228 0,0020376 

5 3,5 0,0177 0,0033 0,0198 0,0017695 

5.
 M

od
el

 

1 4 0,0035 0,0035 0,021 0,00164218 

2 3,5 0,0079 0,0044 0,0264 0,00235938 

3 3,5 0,0127 0,0048 0,0288 0,00257387 

4 3,5 0,0178 0,0051 0,0306 0,00273474 

5 3,5 0,0224 0,0046 0,0276 0,00246663 

 
 
 
 
 

 
 
 
 
 
 

Tablo 5. 
(-  

M
od

el
le

r 

K
at

 

h 
(m) 

 
(m) 

 
(m)   

1.
 M

od
el

 

1 4 0,0117 0,0117 0,0702 0,005489289 

2 3,5 0,0266 0,0149 0,0894 0,007989295 

3 3,5 0,0409 0,0143 0,0858 0,007667578 

4 3,5 0,0548 0,0139 0,0834 0,007453101 

5 3,5 0,0637 0,0089 0,0534 0,004772129 
2.

 M
od

el
 

1 4 0,004 0,004 0,024 0,00187674 

2 3,5 0,0093 0,0053 0,0318 0,002841921 

3 3,5 0,0157 0,0064 0,0384 0,003431753 

4 3,5 0,0228 0,0071 0,0426 0,003807101 

5 3,5 0,0298 0,007 0,042 0,00375348 

3.
 M

od
el

 

1 4 0,0055 0,0055 0,033 0,0025773 

2 3,5 0,0122 0,0067 0,0402 0,003588137 

3 3,5 0,0198 0,0076 0,0456 0,004070126 

4 3,5 0,028 0,0082 0,0492 0,004391451 

5 3,5 0,0357 0,0077 0,0462 0,00412368 

4.
 M

od
el

 

1 4 0,0042 0,0042 0,0252 0,001970577 

2 3,5 0,01 0,0058 0,0348 0,003110026 

3 3,5 0,0167 0,0067 0,0402 0,003592617 

4 3,5 0,0235 0,0068 0,0408 0,003646238 

5 3,5 0,0295 0,006 0,036 0,003217269 

5.
 M

od
el

 

1 4 0,0047 0,0047 0,0282 0,002205219 

2 3,5 0,011 0,0063 0,0378 0,003378208 

3 3,5 0,0178 0,0068 0,0408 0,003646319 

4 3,5 0,0254 0,0076 0,0456 0,004075298 

5 3,5 0,0325 0,0071 0,0426 0,003807186 

 

E.   

TBDY-
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. 

 Analizde ikinci mertebe 

 Statik itme analizinden 
taban kesme kuvveti ve 

 Statik it

 

Tablo 6. -  

Modeller -x) 
(m) 

Taban Kesme 
Kuvveti (-x) 

(kN) 

Performans 
Hedefi 

1 0,0467 2558 KH 

2 0,0181 4613 KH 

3 0,022 4119 KH 

4 0,0177 4411 KH 

5 0,0224 4106 KH 

Tablo 7. -  

Modeller -y) 
(m) 

Taban Kesme 
Kuvveti (-y) 

(kN) 

Performans 
Hedefi 

1 0,0658 3435 KH 

2 0,0298 3777 KH 

3 0,0362 3435 KH 

4 0,0295 3654 KH 

5 0,0328 3435 KH 

 

III. BULGULAR 

 ) 
, 1,3,4 modellerin 
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i 

de 
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t  
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-
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T5=0,90501 saniyedir.  
 

aban 
kesme kuvveti  -

buna istinaden 
 2. ve 4. modellerin 

taban kesme kuvveti fazla iken -

-
kesme kuvvetleri  

-

modeldeki taban kesme kuvveti -
kesme kuvveti

-
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-
kesme kuvvetleri  
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