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Investigation of Performance Based Plastic Design Method

of Steel Moment Frames with RBS Connections
M.S. Abdolmohammadi, K. Shakeri

ABSTRACT

Earthquakes in recent years showed that design of structures using force method is not a reliable method for
design of structures against earthquake. Performance Based plastic Design is developed as a modern way in
seismic design of structures in order to refine the seismic performance of stable buildings faced to earthquake. In
this way use the balance of internal and external work to calculate the base shear. Also, this method provides a
new distribution of internal force that nonlinear effect of higher mods can be considered in the design of
structures. Select the target displacement and remove the undesirable mechanisms at the beginning of the design
process is another advantage of this method compared to the force method. This paper assesses the force and
performance based plastic design method for Special Moment Resisting Frames whit RBS connection. By this
point, four buildings with 4, 8, 12, 20 stories of Special Moment Resisting Frames Based on Iran Building
Regulations, and for the second time attempted to apply plastic design based on Performance based Design
method. Performance based Design Method was applied and Pushover Analysis on The Original Building
carried out. Performance and yielding mechanism of the buildings showed that both types of limit states satisfied
the Life Safety level, although under severe earthquake record satisfied Immediate Serviceability level.
Performance Based Design under stronger excitations reached for target point mechanism, but in the Force
Bas%d dDesign Method was observed that Performance Based Design is as beneficial as Force Based Design
Method.

KEYWORDS
Performance based plastic design, Special moment resisting frame, Nonlinear behavior, Pushover analysis
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DRIFT o 2.50E-03 S.00E-03 7.50E-03 1.00E-02 1.25E-02 1.50E-02 1.75E-02 2.00E-02 2.25E-02 2.50E-02 2.75E-02 3.00E-02 3.25E-02 3.50E-02 3.75E-0

Secant Period 1.00E+00  1.08E+00  1.14E+00 1.18E+00 1.23E+00 1.28E+00 1.29E+00 1.31E+00  1.36E+00  1.43E+00 1.50E+00 1.57E+00  1.85E+00
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2.50E+05
225E+05
2.00E+05
1.75E+05
1.50E+05
1.25E+05
1.00E+05
7 50E+D4
5.00E+04

2508404 \
"

o
DRFT 0 250E-03 5.00E-03 7.50E-03 1.00E-02 1.25E-02 1.50E-02 1.75E-02 2.00E-02 2.25E-02 2.50E-02 2.75E-02 3.00E-02 3.25E-0

Secant Period 1.45E+00 1.51E+00 1.66E+00 1.84E+00 Z.ME+D0 ZATED0 2.31E+00 2.45E+00 2.63E+00 2.80E+00 2.96E+00

e (Al

2.20E+05
2.00E+05
1.80E+05
1.80E+05
1.40E+05
1.20E+05
1.00E+05
8.D0E+04
6.00E+04
4.00E+04

2.00E+04 1

] . 5 =
DRIFT o 2.50E-03 5.00E-03 7.50E-03 1.00E-02 1.25E-02 1.50E-02 1.75E-02 2.00E-02 2.25E-02 2.50E-02 2.75E-0Z 3.00E-02 3.Z5E-02

Secant Period 2 30E+00 2.55E+00 2 8TE+00 3.08E+00 3 20E+00 3.31E+00 3 40E+00 3.53E+00 3 B6E+00 3.80E+00 3 94E+00
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1.25E+05

1.13E+05

1.00E+05

8.75E+04

7.50E+04

5.25E+04

5.00E+04

3.75E+04

2.50E+04

1.25E+04

'\ﬂ——_\“\_\_\_\—;

]

DRIFT 0 2.50E-03

1.45E+00

5.00E-03 1.25E-02
1.51E+00 2.01E+00

7.50E-03
1.66E+00

1.00E-02
1.84E+00

1.50E-02
2ATE-00

1.75E-02

Secant Period 2300

w3 (A
5.00E+04
S.50E+04
5.D0E+04
4.S0E+04
4.00E+04
3.50E+04
3.00E+04
2.50E+04
2 00E+04
1.50E+04
1.00E+04

5.00E+03

0

2.00E-02
2.46E+00

2.25E-02
2863E+00

2.50E-02
2.B0E+00

2.TSE-02
2.56E+00

3.00E-02 3.25E-0

DRIFT o 2.50E-03 5.00E-03 7.50E-03 1.00E-02 1.25E-02

3.20E+00

1.50E-02 1.75E-02

Secant Period 2.30E+00 2.59E+00 2.87E+00 3.06E+00 331E+00

3 Sk (o

3.40E+00

2.00E-0Z
3.53E+00

2.25E-

02

3.86E+00

2.50E-02 2.7SE-0Z 3.00E-02

3.25E-02

3.80E+00 3.94E-00
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4.25E-01

4.00E-01

3.75E-01

3.50E-01

3.25E-01

3.00E-01

2.75E-M1

2.50E-01

2.25E-01

2.00E-01

1.75E-01 - Y,
1.50E-01
1.28E-01
1.00E-01
7.50E-02
S5.00E-02

2.50E-02

0
DRIFT 0 2.50E-03 5.00E-03 7.50E-03 1.00E-02 1.25E-02 1.50E-02 1.75E-02 2.00E-02 2.25E-02 2.50E-02 275E-0z

Secant Period 2.02E+00 2.ME+00 2.25E+00 2.58E+00 2.86E+00 312E+00 3.36E+00 3.58E+00 3.62E+00 4.07E+00

o (A

2.75E+05
2 50E+05
2.256+05
2.00E+05
1 7EE+0E
1.50E+08
125405
1.00E+05

7.50E+04

5.00E+04 I

2 SDE+04 /
1 '—H_\ﬁ___‘

o -
DRIFT o 2. 50E-03 5.00E-03 7.50E-03 1.00E-02 1.25E-02 1.50E-02 1.75E-02 2.00E-02 2 25E-02 2.50E-02 2 75E-02 3.00E-02

Secant Period 3.19E+00 3 43E+00 3.84E+00 4 13E+00 4.36E+00 4 B5SE+00 4 98E+00 5 2TE+00 5.56E+00 5.84E+00 6.12E+00
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2.00E-01

1.80E-01

1.60E-01

1.40E-01

1.20E-01

1.00E-01

2.00E-02

6.00E-02

4.00E-02

2 00E-02

0

—

DRFT 0 2.50E-03 5.00E-03 7.50E-03
Secant Period 2 02E+00 2 1E+00 2 25E+00

6.00E+04

5.50E+04

5.00E+04

4.50E+04

4.00E+04

3.50E+04

3.00E+04

2.50E+04

2.00E+04

1.50E+04

1.00E+04 "

5.00E+03

0

'&\_\_ﬁ\_\_ﬁ\_\_ﬁ‘_*—u—

1.25E-02 1.50E-02 1.75E-02 2.00E-02 2.25E-02 2.50E-02 2.75E-0z
2.88E+D0 3.12E+00 3.38E+00 3.58E+00 3.82E+00 4.0TE+00

o (A

o

DRIFT 0 2.50E-03 5.00E-03 7.50E-03
Secant Period 3.19E+00 3.48E+00 3.84E+00

1.25E-02 1.50E-02 1.75E-02 2.00E-02 2.25E-02 2.50E-02 2.75E-02 3.00E-02
4.36E+00 4.85E+00 4.96E+00 5.27E+00 5.56E+00 5.84E+00 B.12E+00
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275E405
2.50E+05
2.25E+05
2.00E+05 ',—/_,’,_/«
1.75E+05
1.50E+05
1.25E+05
1.00E+05
T.50E+04
5.00E+04

2 50E+04

1}
DRFT 0 2.50E-03 5.00E-03 7.50E-03 1.00E-02 1.25E-02 1.50E-02 1.75E-02 2.00E-02 2.25E-02 2.50E-02 2.75E-02

Secant Period 2.80E+00 2.81E+00 3.05E+00 3.42E+00 3.77E+00 4.09E+00 4.39E+00 46TE+00 4.93E+00 5.18E+00

e (Al

2.50E+05
2.25E+05
2.00E+05
1.75E+05
1.50E+05
1.25E+05
1.00E+05
7.50E+04
5.00E+04

]

2 50E+D4

o - -
DRFT 0 2.50E-03 5.00E-03 7.50E-03 1.00E-02 1.25E-02 1.50E-02 1.75E-02 2.00E-02 2.256-02 2.50E-02

Secant Period 4 38E+00 4 §3E+00 5.57E+00 5.14E+00 B.97E+00 7.83E+00 8.73E+00 9 B7E+00 1.06E+01
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2.20E405
2.00E+05 ’//_/_/_/_/_/_,_/—"
1.80E+05
1.60E+05
1.40E+05
1.20E+05
1.00E+05
8.00E+04
6.00E+D4
4.00E+04

2.00E+D4

"—*——an—ﬁ\___\__
0
DRFT 0 2.50E-03 5.00E-03 7.50E-03 1.00E-02 1.25E-02 1.50E-02 1.75E-02 2.00E-02 2.25E-02 2.50E-02 2.75E-0z
Secant Period 2.30E+00 2.81E+00 3.05E+00 3.42E+00 3.77E+00 4.09E+00 4.39E+00 45TE+00 4.93E+00 5.18E+00

s (A
5.00E+04
S.50E+04
5.00E+04
4.S0E+04
4 DOE+04
3.50E+04
3.00E+04
2.50E+04
2.00E+04
1.50E+04

1.00E+04

5.00E+03 \‘
’\,7
0

DRIFT 0 2.50E-03 5.00E-03 7.50E-03 1.00E-02 1.25E-02 1.50E-02 1.75E-02 2.00E-02 225E-02 2.50E-02
Secant Period 4.39E+00 4.93E+00 5.57E+00 5.14E+00 6.97E+00 7.83E+00 8.73E+00 9.67E+00 1.06E+01
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