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/] ABSTRACT /

In current seismic design code, steel moment frames are classified into ordinary, intermediate, and special moment frames. In the case of
special moment frames which have large R-factor, economic design is possible by reducing the design lateral force. However, there is
difficulty for practical application due to constraints such as strong column-weak beam requirement. This study evaluated if steel
intermediate moment frame could maintain enough seismic capacity when the R-factor is increased from 4.5 to 6. As for the analytical
models, steel moment frames of 3 and 5 stories were categorized into four performance groups according to seismic design category.
Seismic performances of the frames were evaluated through the procedure based on FEMA P695. FEMA P695 utilizes nonlinear static
analysis(pushover analysis) and nonlinear dynamic analysis(incremental dynamic analysis, IDA). In order to reflect the characteristics of
Korean steel moment frames on the analytical model, the beam-column connection was modeled as weak panel zone where the collapse
of panel zone was indirectly considered by checking its ultimate rotational angle after an analysis is done. The analysis result showed that
the performance criteria required by FEMA P695 was satisfied when R-factor increased in all the soil conditions except S,..
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Table 1. R-factors for steel moment frames in KBC

KBC2005 KBC2009
Ordinary MF 3.5
Ductile MF 6 Intermediate MF 4.5
Special MF 8
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Fig. 1. Plan of analytical models
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Table 2. Performance groups of analytical models and modeling parameters
PG | sDC Sps Spi STORY R T 7 C Vias/ W Sur
3 6 0.74 1.05 0.103 0.255 0.928
1 Do 0.653 0.458
5 6 1.06 1.29 0.072 0.214 0.648
3 6 0.80 1.22 0.042 0.195 0.375
2 C:nax Dmin 0.5 0.20
5 6 1.14 1.60 0.029 0.130 0.263
3 6 0.86 1.28 0.027 0.183 0.244
3 B . Giin 0.33 0.14
5 6 1.23 1.69 0.019 0.110 0.171
3 6 0.90 1.18 0.013 0.189 0.117
4 B 0.17 0.07
5 6 1.29 1.70 0.010 0.100 0.081
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Fig. 2. Elevation of analytical models
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Fig. 4. Panel zone modeling (Gupta and Krawinkler[14])
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Table 3. Determination of V ,, and §,
PG SDC | STORY Vinax 5,
; ) 3 PZ failure PZ failure
e 5 Ultimate Point PZ failure
Cian 3 PZ failure PZ failure
2 Din 5 Ultimate Point PZ failure
B, 3 PZ failure PZ failure
3 min 5 Ultimate Point PZ failure
4 B 3 PZ failure PZ failure
5 Ultimate Point 80% of Ultimate Point

Table 4. Results of pushover analysis

Pushover Results
PG SDC STORY

? s
3 2.48 2.83

1 Dmax
5 2.97 2.87
C 3 4.65 2.71

2 max
Drin 5 4.50 2.94
B 3 6.77 2.66

3 max
Gain 5 5.78 4.28
3 14.84 3.00

4 Bmin
5 10.04 4.10
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Table 5. Results of seismic performance evaluation

Collapse Margin Ratio Collapse Probability
PG SDC STORY —
Ser Surr CMR SSF ACMR 8 ACMRyyy, | ACMR, g, P/F
1 5 3 1.058 0.928 1.140 1.204 1.37 0.657 1.74 - F
5 0.762 0.648 1175 1.252 1.47 0.660 1.74 - F
mean 0.910 0.788 1.158 1.228 1.42 0.658 - 2.33 F
G 3 0.752 0.375 2.006 1.080 2.17 0.650 173 - P
2 Din 5 0.645 0.263 2.452 1.155 2.83 0.664 1.75 - P
mean 0.700 0.319 2.219 1.118 2.50 0.657 - 2.32 P
B,.. 3 0.717 0.244 2.939 1.110 3.26 0.647 173 - P
’ Ghin 5 0.494 0.171 2.890 1.213 3.51 0.675 1.76 - P
mean 0.606 0.208 2.915 1.162 3.39 0.661 - 2.34 P
. 5 3 0.418 0.117 3.570 1.130 4.03 0.675 1.76 - P
m 5 0.258 0.081 3.184 1.221 3.89 0.675 1.76 - P
mean 0.338 0.099 3.377 1.176 3.96 0.675 - 2.38 P
Bof| o] & Wi7tA] v 54 34 4=3s}= Zlo|th. 6H** of $A HA Ratio, ACMR)E APttt AP E BA B8] /3557 Faaet &
ARlakg 24 U5sgeoioF b, FEMA P695[9]+= 1252] 5279} Y 7| Table 5] Lt $ict.
VA Fo| w2l 24| YE ZH(Scaling Factor)& Al53ka Qi) Fig. 7.
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7] $JoIN BaeIfmlE 1) Folof Fick oA 4

(ACMR)2}. 3tk FEMA P695[9] o]l 250] 914
AHER A Al5(Spectral Shape Factor, SSF) & 11]/\]’6}1 Qlom, ol=
ol g3l Al(8)o] thydsle] BA Hajo]-GH|(Adjusted Collapse Margin

42

ACMR= SSFx CMR (8)
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