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AL sy S0 s b esl DB s sl tblie o N Ui
Linked Column System Linked Column System
Frame Story  Column Story Link  Mid story Link Frame  Story  Column Story Link  Mid Story Link
2-Story 3-Story 3 W14*159 W18*86 W18*119
1LC) 2 W14*132 W18*60 W18*86 (1LC) 2 W14*233 W18*130 W18*130
1 W14*176 W18*97 W18*97 1 W14*342 W18*143 W18*143
4-Story 5-Story 5 W14*132 W18*50 W18*86
(2LC) 4 W14*132 W18*40 W18*71 (2LC) 4 W14*233 W18*106 W18*106
3 W14*176 W18*97 W18*97 3 W14*311 W18*119 W18*119
2 W14*193 W18*97 W18*97 2 W14*342 W18*130 W18*130
1 W14*257 W18*106 W18*106 1 W14*370 W18*130 W18*130
6-Story 7-Story 7 W14*132 W18*50 W18*71
(2LC) 6 W14*159 W18*71 W18*86 (3LC) 6 W14*233 W18*97 W18*97
5 W14*311 W18*119 W18*119 5 W14*311 W18*106 W18*106
4 W14*398 W18*119 W18*119 4 W14*370 W18*106 W18*106
3 W14*426 W18*130 W18*130 3 W14*398 W18*119 W18*119
2 W14*426 W18*130 W18*130 2 W14*398 W18*119 W18*119
1 W14*500 W18*143 W18*143 1 W14*455 W18*119 W18*119
8-Story 9-Story 9 W14*132 W18*50 W18*86
3LC) 8 W14*132 W18*50 W18*71 (3LC) 8 W14*283 W18*106 W18*106
7 W14*257 W18*97 W18*97 7 W14*398 W18*119 W18*119
6 W14*342 W18*106 W18*106 6 W14*455 W18*119 W18*119
5 W14*426 W18*119 W18*119 5 W14*500 W18*130 W18*130
4 W14*455 W18*119 W18*119 4 W14*500 W18*130 W18*130
3 W14*455 W18*130 W18*130 3 W14*550 W18*143 W18*143
2 W14*500 W18*130 W18*130 2 W14*550 W18*143 W18*143
1 W14*550 W18*130 W18*130 1 W14*655 W18*143 W18*143

Table. 1. Section list of linked column with simple frame system models
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Fig. 6. Comparison elastic response graphs of Structural steel frame systems researched
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Fig. 7. Base shear — Displacement curves of 2, 4, 6 and 8-story models
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2 336 331 261 1.25 143 1.34 441 495 461 7.09 898 7.18
3 330 3.52 2.63 1.29 144 159 446 531 435 719 9.76 8.55
4 297 331 269 1.28 142 1.53 393 485 4.24 642 895 842
5 334 349 274 1.20 145 1.59 415 518 447 6.75 9.78 891
6 335 332 278 1.26 140 1.49 435 478 4.23 711 894 848
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9 293 271 293 116 149 141 348 411 4.21 575 7.78 847
Average 3.18 3.15 2.77 1.23 143 1.50 4.06 4.64 436 6.61 8.65 8.46
Code 3.00 3.00 2.67 2.00 2.70 3.00 5.00 5,50 5.50 6.00 8.00 8.00

Table. 2. Seismic parameters of researched models
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Records Name Station Name Year Magnitude PGA
Chi Chi TCU55 Taiwan 1999 7.62 0.2131
Christchurch Christchurch N 2011 6.20 0.3637
Chuetsu oki Kawanishi 1J 2007 6.80 0.3567
Darfield LINC Nz 2010 7.00 0.3876
Dinar Dinar Turkey 1995 6.40 0.3263
Duzce Duzce Turkey 1999 7.14 0.5151
Imperial Valley County Center 1979 6.53 0.2121
Kocaeli Yarimca 1999 7.51 0.3218
Loma Prieta Capitola 1989 6.93 0.4386
Managua ESSO 1972 6.24 0.3718
Montenegro Ulcinj HO 1979 7.10 0.2927
Northridge Canoga Park 1994 6.69 0.3918
Parkfield Fault Zone 15 2004 6.00 0.2275
Superstition Hills Parachute TS 1987 6.54 0.3843

Table. 3. Used ground motion Records data

c) 4-Story LCS Model
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d) 8-Story LCS Model
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Fig. 10. Maximum interstory drift in 2, 4, 6 and 8 story models of LCS system
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Fig. 12. Plastic Hinge Spreading before the collapse
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ABSTRACT

In this research, seismic response of linked column with simple frame system is evaluated as a new
structural system. Linked column with simple frame (LCS) is a new idea of a structural steel frame system
that has a suitable seismic performance against the earthquake. Achieving to the fast and simple repair of
buildings with replacing some members after the earthquake is purpose of designing this system. In this
research, elastic behavior of the new structural system is compare with the other common structural steel
frame systems in the same conditions, and special linked column with simple frame system (LCS) response,
compare with special concentrically braced frame system (CBF) and special moment resisting frame system
(MRF) in 1 to 9 story models. The results of the model analysis are presented as graphs of base shear, steel
weight, uplift force, period of time, maximum story drift and maximum lateral displacement (roof
displacement) of 1 to 9 story models of researched structural steel frame systems. Based on these results, the
elastic response of LCS is similar to other structural systems and its design is possible using linear analysis
methods.

Then, inelastic capacity and seismic performance parameters of linked column with simple frame system
is evaluated by the use of pushover curves of models. This result discloses that behavior factor of 8 (R,=8),
overstrength factor of 2.7 (Qo=2.7) and deflection amplification factor of 5.5 (C¢=5.5) is appropriate for this
system. Eventually, the capacity of structural stability and collapse mechanism of LCS models has been
evaluated by using nonlinear dynamic time history analysis under the 14 ground motion records that scaled
to the base design earthquake. The coming results are indicated base on maximum interstory drift for LCS
models. Based on these results, mean value of maximum interstory drift for all LCS models is below 2
percent and this system has the capability of structural stability against the earthquake records. The plastic
hinges spreading and beginning (collapse mechanism) in nonlinear analysis shows that LCS system has the
capability of creation design targets.

After evaluation of linked column with simple frame system with different types of structural analysis,
the seismic performance of this system is acceptable as a new structural steel frame system. This system is
so appropriate for 1 to 6 story buildings or buildings with maximum height of 20 meters. Also, this system
has the capability of realizing its main feature, which is achieving a fast repairable building right after the
earthquake with replacing some members, as if the building will have the capability of resisting earthquake
after the fast simple repairing. Thus, linked column with simple frame (LCS) in a primary evaluation of
seismic response is presented as a new structural steel frame system. Naturally this system needed to more
research in all necessary fields.

The results of this study and comparison can display the proper views and assumptions from behavior of
the all steel structural systems that have been investigated. Also, the results show can expect an appropriate
nonlinear behavior from structures when following provisions code in designing models with using a linear
analysis.
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