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ABSTRACT

The linked column frame (LCF) as a seismic resistant system with the
ductile behavior using shear fuse will reduce the damage to other
members of the structure at different hazard levels. In this paper, the
seismic behavior of the LCF systems designed by Shoeibi and
Malakoutian procedures has been evaluated. In order to improve the
seismic performance of the designed samples, a new and optimal system
with the pattern of the double linked columns has been proposed. For this
purpose, a 3-story model of SAC buildings with two linked beam bays and
four- moment frame bays has been designed by the procedures. The
studied models include: 1-The model designed by Malakoutian procedure
(MaM), 2- The model designed by Shoeibi procedure (ShM) and 3- The
LCF with double-linked column pattern (DLCF). Models have been
evaluated using incremental dynamic analyses according to FEMAPG695
instructions in OPENSEES. The results show that the model designed by
Shoeibi procedure (ShM) has “50%” and 14% more capacity than the
model designed by Malakoutian procedure and the DLCF model
respectively. Also the average link beam capacity in the ShM model is
“50%” higher than the MaM model. Finally the results show that
compared to the MaM model the new pattern of the linked column in the
DLCF model has considerably increased the structure’s capacity, the link
beam capacity in energy absorption and base shear capacity by an
average of 23%.
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Total Link Rotation

Step Cycles Angle, Yiotal (rad)
1 6 0.00375
2 6 0.005
3 6 0.0075
4 6 0.01

5 4 0.015
6 4 0.02

7 2 0.03

8 1 0.04

9 1 0.05
10 1 0.07
11 1 0.09
12 1 0.11
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story Link Column Beam Column
1 W24x62 W14x257 W16x40 W14x257
2 W24x103 W14x257 W16x40 W14x257
W16x100 W14x257 W16x40 W14x257
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e gy dy >l yb Linked Column Moment Frame
story Link Column Beam Column
1 W24x103 W14x398 W10x68 W14x145
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3 W16x100 W14x342 W10x45 W14x132
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Weight Weight Weight
e Link (kg) Column(kg) Beam(kg) Wrow (kg)
MaM 2502 31836 5724 40062
ShM 2741 32836 8593 44171
b Joo 2 50 (B pao sYed o yo-0 Jgux
WLink /WTotal WCulumn /WTutal WBeam /WTotal WTotal (kg)

MaM %6.20 %79.50 %14.30 40062
ShM %6.20 %74.30 %19.50 44171
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Recording Station

IDNo PGA M Year Name Earthquake Name Owner
1 0.52 6.7 1994 Northridge BeverlyHills-Mulhol USC
2 048 6.7 1994 Northridge Canyon Country-WLC USC
3 0.51 7.4 1990 Manjil, Iran Abbar BHRC
4 024 73 1992 Landers Yermo Fire Station CDMG
5 036 7.5 1999 Kocaeli, Turkey Duzce ERD
6 022 7.5 1999 Kocaeli, Turkey Arcelik KOERI
7 024 69 1995 Kobe, Japan Shin-Osaka CUE
8 045 6.5 1987 Superstition Hills Poe Road (temp) USGS
9 036 6.5 1987 Superstition Hills El Centro Imp. Co. CDMG
10 0.82 7.1 1999 Duzce, Turkey Bolu ERD
11 051 7.6 1999 Chi-Chi, Taiwan TCU045 CWB
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