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Performance Levels of Tall and Irregular RC Structures, before and after Reinforcing by
Steel Bracing, under Nonlinear Static and Dynamic Analysis

H. Jarrahi A. Keramati

Abstract A building may need retrofitting, based on change of occupancy, change in design codes or
deficiencies in design or performance. One method used early years for seismic retrofitting of reinforced
concrete frame is by using steel bracing. In this article, first, the formation of plastic hingesand
performance levels provided by RC structures are determined by nonlinear static and dynamic analysis;
then, these structures reinforced by steel bracing and re-evaluate for performance levels and contrast
with first condition. Structures are selected of two different plans in 10- and 15-story. Moreover, the
structures of this study, in addition to being tall, are selected irregular in plans to evaluate the effects of
the irregularity in results, too. Results show that using steel bracing promoteperformance level and
seismic capacity of structures, significantly.

KeyWords PerformanceLevel, RC Structure, Steel Bracing, Irregularity, Nonlinear Analysis.
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CulColalelca| 1 B S, 8,
PUSH-1 | 1.3 --- 1 1 1 1.407 | 1.254 | 0.258 | 0.165
Qu =090 + 0, PUSH2 | — |12 | 1| 1| 1 |1.182| 1.408 | 0.313 | 0.130
PUSHL | 13 | — | 1 | 1 | 1 | 1.41 | 1.252 | 0.259 | 0.166
X 0 =11+ @)+ [pisng | - | 12| 1 | 1| 1 | 1185 | 1406 | 0314 | 0131
PUSH-1 | 1.3 --- 1 1 1 1.818 | 1.057 0.22 0.235
S"'l“_‘lo Q=090+ Folsna | — | 12| 1] 1| 1| 1516 | 1.193 | 0259 | 0178
e |y PUSHL | 13 | — | 1 | 1 | 1 | 1792 | 1.067 | 0.223 | 0.231
Q=11Q+0*+0 | pygHp | - [ 12| 1| 1 | 1 | 1526|1188 | 0.26 | 0.181
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Displacement | Base Force | A-B | B-IO | IO-LS | LS-CP | CP-C | C-D | D-E | >E | TOTAL
0 -1.124E-04 0.0000 1876 0 0 0 0 0 0 0 1876
1 0.0248 169605.4063 | 1876 0 0 0 0 0 0 0 1876
2 0.0497 339211.3438 | 1873 3 0 0 0 0 0 0 1876
3 0.0691 471716.4063 | 1819 | 57 0 0 0 0 0 0 1876
4 0.0946 641244.3750 | 1789 | 83 2 0 0 2 0 0 1876
5 0.1001 675291.7500 | 1787 | 83 3 0 0 0 3 0 1876
6 0.1001 666171.1875 | 1782 | 86 4 0 0 1 3 0 1876
7 0.1023 680433.3125 | 1780 | 86 5 0 0 0 5 0 1876
8 0.1023 673366.9375 | 1726 | 135 8 0 0 2 5 0 1876
9 0.1120 730070.7500 | 1710 | 146 10 0 0 0 10 | O 1876
10 0.1120 712565.0625 | 1662 | 191 12 0 0 1 10 | O 1876
11 0.1193 754438.7500 | 1646 | 203 14 0 0 0 13 | 0 1876
12 0.1193 743630.0000 | 1645 | 204 13 0 0 1 13 | 0 1876
13 0.1198 746609.0000 | 1643 | 204 14 0 0 1 14 | 0 1876
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