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Seismic Evaluation of Steel Frames with Dual Linked-Column-
Frame under Successive Earthquakes

Abstract

Since successive shocks oecur with short time interval, damage will accumulate in the
structures. Recently, linked column frame system (LCF) as a new dual lateral-resisting system,
has been introduced.in‘order to manage and reduce the structural damage. In this paper, 4 steel
frames equipped by dual LCF and shear/flexure link beams were designed and implemented in
Opensees. After nonlinear static and dynamic analysis for single and consecutive earthquakes,
parameters such as displacements of the roof and stories, base shear and Park-Ang damage
index were investigated: The results showed that successive earthquakes cause more seismic
damage to structures than single ones and the frames with the shear link beams have better
performance.

Keywords: Dual Linked-Column-Frame system, Seismic sequence phenomenon, Nonlinear
dynamic analysis, Structural fuse, Damage index.
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5.42435 2.43501 0.657228 sy abl #
4.76001 2.20023 0.59176 (e ail #
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[¥ -] asdllas ol ) soliiul 5,50 slocslKalis Slasie (0) Jsos

o;los Y &b EPA PGA pLSwey
1 Chalfant 7/20/1986 0.2451 0.2382 CDMG 54428 Zack Brothers Ranch
Valley3 7/21/1986 0.4854 0.4246 CDMG 54428 Zack Brothers Ranch

5 Coalinga 7/22/1983 0.0993 0.1539 CDMG 46617 Coalinga-14th & Elm (Old CHP)
7/25/1983 0.3513 | 0.5813 CDMG 46617 Coalinga-14th & Elm (Old CHP)
5/27/1980 0.1722 0.2178 USC 37 USC McGee Creek Inn

3 Mammoth4
5/31/1980 0.2767 0.3689 USC 37 USC McGee Creek Inn

4 Mammoths 5/25/1980 0.2726 0.3289 CDMG 54214 Long Valley Dam (Upr L Abut)
5/27/1980 0.4287 0.6293 CDMG 54214 Long Valley Dam (Upr L Abut)

5 Mammoth6 5/26/1980 0.1117 0.0926 CDMG 54214 Long Valley Dam (Upr L Abut)
5/27/1980 0.4287 0.6293 CDMG 54214 Long Valley Dam (Upr L Abut)

6 Chalfant 7/20/1986 0.088 0.1105 CDMG 54171 Bishop - LADWP South St

Valley9 7/21/1986 0.2197 0.2058 CDMG 54171 Bishop - LADWP South St

; Livermore 1/24/1980 0.086 0.1066 CDMG 57187 San Ramon - Eastman Kodak
1/27/1980 0.2119 0.1917 CDMG 57187 San Ramon. - Eastman Kodak

8 Mammothl 5/25/1980 0.2387 0.2818 CDMG 54301 Mammoth'Lakes H. S.
5/25/1980 0.4091 0.4143 CDMG 54301 Mammoth Lakes H. S.

9 Mammoth7 5/25/1980 0.1563 0.1669 CDMG 54099 Conv?ct Creek
5/25/1980 0.2618 0.4156 CDMG 54099<Convict Creek

10 Mammotho 5/25/1980 0.1563 0.1669 CDMG 54099 Convict Creek
5/27/1980 0.2207 0.3169 CDMG54099 Convict Creek

1 Mammoth10 5/25/1980 0.2041 0.2172 CDMG 54099 Conv?ct Creek
5/25/1980 0.2618 0.4156 CDMG 54099 Convict Creek

1 Mammoth12 5/25/1980 0.2041 0.2172 CDMG 54099 Conv?ct Creek
5/27/1980 0.2207 0.3169 CDMG 54099 Convict Creek

13 Mammothis 5/26/1980 0.0912 0.1234 CDMG 54099 Conv?ct Creek
5/27/1980 0.2207 0.3169 CDMG 54099 Convict Creek

14 Mammothl7 5/25/1980 0.2635 0.3403 CDMG54214 Long Valley Dam (Upr L Abut)
5/25/1980 0.2726 | 0.3289 CDMG 54214 Long Valley Dam (Upr L Abut)

15 Mammoth20 5/25/1980 0.2635 | 0.3403 CDMG 54214 Long Valley Dam (Upr L Abut)
5/27/1980 0.4287 0.6293 CDMG 54214 Long Valley Dam (Upr L Abut)

16 Mammoth2. 5/25/1980 0.0884 | 0.1369 CDMG 54214 Long Valley Dam (Upr L Abut)
5/25/1980 0.2726 0.3289 CDMG 54214 Long Valley Dam (Upr L Abut)
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