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Comparison of Energy Demand in Multi-Story Buckling Restrained Braced Frame
and Equivalent SDOF System
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Abstract

In equivalent static nonlinear analysis and in energy-based design, the structures are generally transformed into an
equivalent SDOF system. In this study the seismic energy demands in multi story structures, such as three—, eight-, and
twenty~story steel moment-resisting frames(MRF), buckling restrained braced frames(BRBF) and a damage tolerant braced
frame(DTBF), are compared with those of equivalent single degree of freedom(ESDOF) systems. Sixty earthquake ground
motions recorded in different soil conditions, which are soft rock, soft soil, and near fault, were used to compute the input
and hysteretic energy demands in model structures. In case the modal mass coefficient is less than 0.8, the effects of higher
modes are considered in the process of converting into ESDOF. According to the analysis results, the hysteretic and input
energies obtained from 3 story and 8 story MRF and DTBF agreed well with the results from analysis of equivalent SDOF
systems. However in the 20 story BRBF the results from ESDOF underestimated those obtained from the original
structures.
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near fault 1.007 0.925 0.834 0.977 0.914 0.928 0.994 0.976 0.734
24 AT F IS Aol ANt 2318 $HY EXE v o} o]HoUxu| o] Hagte ¥ 3o JERd whe} 2}
29 353 8% 722 AL 93 24 Al g9
Bl e Zeun A oA 1Y 89 SHAYE 7.4 =
Hold 2 4 il BFIAY gRanEc] Fl0
o2t BEE] e Aer AgEn. 74 dA 728 7tluA JidE ALe AAgolY oux] AHEH
o ARt FHE 7 EARAS dARZAY G AR < o] & HAEE GAREA Az ZAT HAHS
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2 ol tYArEAY AA] HE&E e DAREAY
SHS BAstoo} gttt mEp B AFAe 2E B
EAGIR, HFZ MIERYG B V5ol XE HY
g &R HER FREY AZd 9% YA aF
FE dAFEA 57 dAEACA Hlmeta, F7t
DARFEANAN 3 AR 8F#FE OF FEREY AA
o A4 v I AL nAsATh A o] s
3% 8F AAFREL T/t dARTAd g Al
2 ¢t olFHo YA tRFEA Q] oA 9 ANt 270
Aol fA% AE BYow, 1 S99 HAL o ¢ %}
gttt 2y 205 F2E AS 571 dAREA oS
A7} REAEAGZTRE 22~26%, HHF /HMFEE
16~21%3 = AA #7/HEA5, &48A v@E 7E
ZE 40~52%3= A JdEwth =3 SEY HAE
- AA B7F dAFEA 3 AFAE thE F2E
HkgEldlE 2 AlEAde] Bojzlttn & 4 sloh. wEbA
Fooe 1% F2EY AS 572 EY qUAE H4

A g E & e ol W ATVt s oo & A

Al =

2 d7e agehlw 227)297(R01-2002-000
-00025-0) A9z FPHUH ofd A=Y}
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