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ABSTRACT

The computational complexity of performance based seismic design
methods makes most engineers prioritize the use of simpler force-based
methods. Having a practical relationship between force and performance
methods can solve this challenge. The hybrid force/displacement method
has the advantages of the design method based on the performance and
computational ease of force design methods. In this research, frames with
3, 6,9, 12, 15 and 20 story with 3 bays with a width of 5 meters have been
considered. The length of the link beam is defined as another parameter
affecting the response, 1, 1.75 and 2.50 meters. The studied models have
been developed by designing the method of load and resistance factor
design method, for 3 performance levels of immediate occupancy, life
safety and collapse prevention, as well as the first occurrence of the
plastic joint. The final models are analyzed under 20 pulse-type near-fault
records using time history analysis. Finally, using the genetic algorithm,
the corresponding experimental relationships are presented to determine
the behavior factor, local and global ductility. The proposed relationships
are influenced by geometric characteristics such as the number of stories,
the stiffness ratio of the columns, the slenderness of the braces, the length
of the beam and the ductility levels. The results of the hybrid
force/displacement seismic design of structures outside the range of the
defined database, in comparison with the force methods, show the
accuracy of this method in estimating the seismic needs of divergent
bracing frames.
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', Performance Baced Design (PBD)

2 . Direct Displacement Based Design (DDBD)
3 . Equal Displacement Based Design (EDBD)
4. Force-Based Design (FBD)

5. Hybrid Force/Displacement Design (HFD)
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¢ Rupture Directivity
7. Fling Effect
8 . Load and Resistance Factor Design
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Record Earthquake Year Station PGA® Mw? R® T
No. Name Name (9) (km)  (sec)
1 Imperial Valley-06 1979 EC County Center FF 0.179721 6.53 731 4515
2 Imperial Valley-06 1979 El Centro Array #7 0.462394 6.53 056 4.228

3 Imperial Valley-06 1979 El Centro Array #8 0.467966 6.53 3.86 5.39
4 Imperial Valley-06 1979 El Centro Differential Array 0.417229 6.53 5.09 5.859
5 Morgan Hill 1984 Coyote Lake Dam (SW Abut) 0.813971 6.19 0.53  0.952
6 Loma Prieta 1989 LGPC 0.943935 6.93 3.88 4396
7 Landers 1992 Lucerne 0.704174 7.28 219 5103
8 Landers 1992 Yermo Fire Station 0.235782 728 23.62 7.504
9 Northridge-01 1994 Jensen Filter Plant 0.517814 6.69 543 3528
10 Northridge-01 1994 Newhall - Fire Sta 0.723597 6.69 592 1.036
11 Northridge-01 1994 Rinaldi Receiving Sta 0.869806 6.69 6.50 1.232
12 Northridge-01 1994 Sylmar - Converter Sta 0.594294 6.69 535 3479
13 Northridge-01 1994 Sylmar - Converter Sta East 0.828472 6.69 519  3.528
14 Northridge-01 1994 Sylmar - Olive View Med FF 0.732606 6.69 530 3.108
15 Kobe, Japan 1995 KIMA 0.854262 6.90 096  0.952
16 Kobe, Japan 1995 Takarazuka 0.645232 6.90 027 1.428
17 Kocaeli, Turkey 1999 Gebze 0.241333 751 1092 5.789
18 Chi-Chi, Taiwan 1999 TCUO049 0.286217 7.62 3.78 11.655
19 Chi-Chi, Taiwan 1999 TCUO053 0.224488 7.62 597 12.845
20 Chi-Chi, Taiwan 1999 TCU068 0.564477 7.62 0.32 12.166

a) Peak ground acceleration. b) Moment magnitude. c) Closest distance from the recording site to the ruptured area. d) Pulse Period.
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12 Fitness Function
13 Genetic Algorithm (GA)
14 Fitness function
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pl 0.561349689
p2 1.3968

p3 0.378876627
p4 -0.566266172
p5 0.145324743
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p7 -0.130890499

st =1+ Pg.(tfye —DP.N P AP T Pz £Pis

p8 0.618125832
p9 1.1471

P10 -0.652882691
pll -1.119130588
p12 0.045307763
p13 0.550529974
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