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Seismic Analysis of Mid Rise Steel Moment Resisting Frames with

Relative Stiffness of Connections and Beams
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ABSTRACT : This study was conducted to investigate the seismic behavior of steel member resisting frames considering the
relative stiffness of the connection and beams. Six-story steel moment frames were designed to study the seismic behavior.
The connections were classified into Double Web-Angle connections (DWAs), Top- and Seat-angles with double Web-angles
(TWSs), FEMA-Test Summary No. 28, Specimen ID: UCSD-6 (SAC), and Fully Restrained (FR). The rotational stiffness
of the semi-rigid connections was estimated using the Three-Parameter Power Model adopted by Chen and Kishi. The
relative stiffness, which is the ratio of the rotational stiffness of the connections to the stiffness of the beams, was used.
Push-over, repeated loading, and time history analysis were performed for all the frames. The seismic behavior of each
frame was analyzed with the story drift, plastic hinge rotation, and hysteretic energy distribution.
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Geology

EQ1| A |SOOE|6.3|0.35|33.45|0.55|24.46|Stiff Soil

EQ2| B I\;e6\g— 6.410.60 |56.89|0.68| 5.50 |Alluvium

EQ3| C EW | 7.410.21 | 25.27|1.12|24.78 | Alluvium
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B: Northridge, Jan. 17, 1994
C: Miyagi, June 12, 1987
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Type | Ay | p | p=2 | p=3 | p=4 | p=5 | p=6

DWA | 160 | 0.012 | 0.021 | 0.031 - - -

TSW | 140 | 0.009 | 0.016 | 0.024 | 0.032 | - -

SAC | 120 | 0.002 | 0.008 | 0.014 | 0.021 | 0.028 | 0.032

FR | 110 | 0.002 | 0.009 | 0.013 | 0.019 | 0.025 | 0.031
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Iype| D T S P D T S P
W S A R W S A R
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6 [0.63]0.72]0.75]0.68]0.83| 0.89 |0.93|0.83
5 10641076 |0.81(0.74]0.85| 0.93 | 1.00 | 0.90
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F 10. Northridge EQ ZZH49 (%)
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