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O ABSTRACT 0O

Bolted beam-to-column joints are an essential element in the performance of steel
structures under exceptional loading conditions such as explosions and vehicle collisions
due to the risk of a progressive collapse. The research presented in this paper processes the
dynamic behavior of steel bolted flush end plate beam-to-column joints during progressive
collapse. to achieve this goal, a dynamic analytical study was performed using a
mechanical model created using the ABAQUS finite element program. Parametric study
was performed using numerical model to investigate the effect of column load release time
on the dynamic response of the studied model. the dynamic response of the joint was
studied under the influence of the sudden loss of the column. This response was defined as
the relationship between the initial vertical load in the column and the maximum dynamic
vertical transition resulting from the release of this load. Based on the dynamic and static
response obtained, the values of dynamic increase factors were calculated based on the
strength of the studied joint and compared with the values calculated according to the data
of the American code (DOD). in the end, a simplified relationship was established that
allows the determination of Dynamic Increased Factors (DIFs) of the studied connection in
the stage cable action.

Keywords: Progressive collapse, column loss, Beam-to—column joints, Catenary action,
Dynamic increased factor.
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[21-23] asee= 3o cBlagll o il Jaa mllad g AT Eilagl 8 3daadU)

agandl ladl) a8l a0 s gl bl Adaiay) -4

o Aggs dadias el Ba) dgee— Hla Aliasll ALISH ASpalnall dlaaul) Aul syl 2 ol
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AU, =0T ) ageadd Apan g (g Salie) 3 (3-3) B A leal) Lliags 1 il e ol . bV
alad) Saalipal) dlglod) i 1-4
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JFEP —12 235l Sualil) Julatl il
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550 n —-Dr’ini =40 kN
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450 Ay —peini=
a0 [. HLENRE RNy POy |
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s N b, max dc ,permanent dc ,max Ll (st(;c) (s-(la-c) Pc Jini
o gl (KN) (mm) (mm) (kN)
e -53.5 5.7 11 0.1 | 0.0136 | 0.136 20
ol -136.2 15 24.1 0.1 | 0.0188 | 0.188 40
ol -219.2 39 46.3 0.1 | 0.0229 | 0.229 60
ol -259.6 79 82.2 0.1 | 0.0246 | 0.246 70

ol 160.3 192 1934 | 0.1 | 0.0255 | 0.255 75
ol 533.8 246 2508 | 0.1 | 0.0263 | 0.263 80
ol 566.8 348 353.7 | 0.1 | 0.0294 | 0.294 100
ol 565.9 370 3753 | 0.1 | 0.0301 | 0.301 105
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A (8 ke Ayl 3l Ny ¢ dgeall S JELAN JEN) TG oanen 5enl
Jaill As e ol Bleall (t=15eC) ol (S dsaall J@LE JE) gl ang ¥ 4 (11) JS8 jeka
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0.4556C ooy ¥ sl ey A (sseail) aiad alud apes IS0 35eell AL JEY) ol (t > 1€C)
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A ALl A sand) i 85 Qi) Apalinal) et Cilyiaie (ge A IS o ) U 5)LaY) s
Oe Ay IS sy Wgaall o3 iy g @) o aaeY) Sl SN JEN)y P gl
ssilly Sl akiel)  Saliall LAl Jlmy) el 8 Ay sl AKuliall Llaiu) cliaie
Jsend it Jlimi- pen ) JalS A0 Alaiul) cliaie Jid Loy ¢ Blall 3 4l 48 gal) ) sadl)

Al 5 A€l Y sen Cnl (gaall) Aaaall ) G A3l (2) sl (il . S

aliny g Ailie cgan Ciall (g guall] Agasad) iliill cpu A4 : (2) Joaad)

ey : O a1 Lo el
Tpabe Yl Ayl sl | g1, 005,00 ki) Ll Jay) s

KN) Sl & Rad MM) 3 peall

(KN) sl (Rad) (mm) o
567.8 | 561 | 0161 | 0.6 375 3734 105 | 192

s JEY) Gt e Apalinall CVpenl) (e Bgale S8 ST 4Kl cNsaall o (13) JSa) ek
ASaalipal Logliall 8 adgie g LSy Al 5 A€l CVpen cind Ay)liie dghysal) 50l of (2) Jsaal)
b g paall Aliagll ASpeliall dasliall caaly Cum (2 Jpaal) ASabndl daglid) e Lale JSi jral
A e glia (e %55

IS8 Al clinidl i el (8 Al gl Al Blaiu¥) Glisie o (14) JSal ek
CYpen it L 4di sa Alagll ghsd 33 ae Al 8 dyenall (el sk o ) el 3as couliia
Alaglly el ol oulad IS8 Gl el 3 Al gl ol ¥ iliia 3y Al 4l
Jagee Jaaaill IG5 e Jiiual)

G ad skl VAL JEy) byl ae il Blall 8 daelall dyysad) a5l of Lead (14) S0 G
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pala Alagll Sled) () Yseas Jiladl (8 3alal) Apsaall 3l ok Cua el b JUSU Jad sl 3 i
JSall o an AdUan ) Lo slial) e djlie Jasale JS5 Aliasll A0 dleal) daudl Gt & QSN Jad
Ol ol pe A3)le Apaal B sa Auelial) Adaal) Aaad) st 3 JASH Jad 56 o el (13)
St dleal) dad)

"Dynamic increased factors (DIFs)” Sl axduail) cdlalea 3-4

oalall L) Jiaill 8 LealasinY Sl sl cBlabee Ay cadial 3 Gl (e aaall gy
el aticatl) Jalea £ Spalinal) asiiill Elelea o (phaat llin sle JS5 L[25, 24] axill HLeVL
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Jal e BdadD Aglasy) el Jadid Caypail) 13 aens 5 285 (15 JSall) P =Py sllaes dlgen s
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:(3) A0kl aladinly 481K LSl
Py = ®
DIF,

5 DIFp (Ssaliall sl Salaa 5% (0 aldas ol e 5 3sead Jlad ol gyl ot 4 Cagaall (0
) aey asd) Land) Ll & Levie (K1, .[21] (DIF, =DIR, =2) 2 glista, (Milas DIFU
2 oo Saalnall aimill COlalee o (alids of (Sasd Aipe e dsanll

e Akl Jal e JEyl ey sl e Aalill Sualial) sl cDleles Gy [26] Tsai cald) o6
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alae rty Laiy L) deglas 2y oo 1 Jiss ) 2 e (DIFP) 58l e 3l Spaliall sl
as Al cila (e Alhad) dlgeal) Aoj) ae 00 ) 2 e (DIFU) JEY1 e L8610 Sl apioal)

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279
65



Tishreen University Journal. Eng. Sciences Series € 2020 (1) aaall (42) alaall Zauaighl aslall . 0580 daals Al

dal (e (4) DL ) (DIFP) Ssebiall asiaill Joles alasiuly [6] DOD2013 apanaill
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DIF, =1.08+ 210 (@)

0 ra
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6
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O oS - psaall ALY pUatl) gaind die Ghsall Aglys all) sl &gy il e i 6,6, Cua
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5 [26] Tsai sl of 2w .[26] Tsai gl g B 138y Liadl deglas 2bo)) pe 1 a2 e
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1.6 \ el
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sl et
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