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A SIMPLIFIED METHOD FOR COLLAPSE-RESISTANT PERFORMANCE
EVALUATION OF RC FRAME STRUCTURES

LIANG Dan, LIANG Xing-wen

(School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Quantitative evaluation of collapse-resistant performance of structures has attracted widespread
attention in the past few years, urging a set of evaluation indexes with practicality and feasibility to be proposed.
In this study, based on the requirement for ductility design in national codes for seismic design of buildings in
China, the influence of the ratio of column-to-beam moment strength on the collapse-resistant performance of
structure was considered. The effect of the ratio of column plastic shear demand-to-shear capacity was also taken
into account. In addition, the correlation of the impact caused by the above two structural parameters on the
collapse-resistant performance of structures was analyzed. The results indicate that the ratio of column-to-beam
moment strength has a significant impact on the collapse-resistant performance of the structure, and so does the
ratio of column plastic shear demand-to-shear capacity. The above two structural parameters also exhibit a strong
correlation with collapse performance evaluation. At the same time, by adjusting and combining the above two
structural parameters, the collapse-resistant performance of structures was investigated, and a simplified
evaluation index of the collapse-resistant performance was established, offering a reference to the quantitative
evaluation of collapse-resistant performance of structures.
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Table 1 Database information and parameters of recorded ground motions for the far-field record
WS BB RAESMH B 44K IRERER RS gy PGAlg PGVI(cmls)
1 6.7 1994 Northridge Beverly Hills-Mulhol NORTHR/MUL279 0.52 63
2 6.7 1994 Northridge Canyon Country-WLC NORTHR/LOS270 0.48 45
3 71 1999 Duzce, Turkey Bolu DUZCE/BOL090 0.82 62
4 7.1 1999 Hector Mine Hector HECTOR/HEC090 0.34 42
5 6.5 1979 Imperial Valley Delta IMPVALL/H-DLT352 0.35 33
6 6.5 1979 Imperial Valley El Centro Array #11 IMPVALL/H-E11230 0.38 42
7 6.9 1995 Kobe, Japan Nishi-Akashi KOBE/NIS090 0.51 37
8 6.9 1995 Kobe, Japan Shin-Osaka KOBE/SHI090 0.24 38
9 7.5 1999 Kocaeli, Turkey Duzce KOCAELI/DZC270 0.36 59
10 75 1999 Kocaeli, Turkey Arcelik KOCAELI/ARCO090 0.22 40
11 73 1992 Landers Yermo Fire Station LANDERS/YER360 0.24 52
12 7.3 1992 Landers Coolwater LANDERS/CLW-TR 0.42 42
13 6.9 1989 Loma Prieta Capitola LOMAP/CAP090 0.53 35
14 6.9 1989 Loma Prieta Gilroy Array #3 LOMAP/GO30090 0.56 45
15 7.4 1990 Manyjil, Iran Abbar MANJIL/ABBAR-T 0.51 54
16 6.5 1987 Superstition Hills El Centro Imp.Co. SUPERST/B-ICC090 0.36 46
17 6.5 1987 Superstition Hills Poe Road (temp) SUPERST/B-POE360 0.45 36
18 7.0 1992 Cape Mendocino Rio Dell Overpass CAPEMEND/RIO360 0.55 44
19 7.6 1999 Chi-Chi, Taiwan CHY101 CHICHI/CHY101-N 0.44 115
20 7.6 1999 Chi-Chi, Taiwan TCU045 CHICHI/TCU045-N 0.51 39
21 6.6 1971 San Fernando LA-Hollywood Stor SRERNPEL180 0.21 19
22 6.5 1976 Friuli, Italy Tolmezzo FRIULI/A-TMZ270 0.35 21
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Table 2 Quantitative index limits corresponding to different
performance levels of the structure
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Table 3 Dimensions and reinforcement details of beam and column sections
. FEEH/mm P /mm FEBL i /mm? L 3 /mm?
%E Ut hg pUE s hg
s be he — N - ke A
1 600 600 300 600 300 400 1570 2281 1140 1520 1520 2463
2 600 600 300 600 300 400 1570 1900 1140 1520 1018 1520
3 500 500 300 600 300 400 1256 1702 1256 1388 804 1520
4 500 500 300 600 300 400 942 1140 942 1140 804 1018
5 500 500 300 600 300 400 763 763 509 763 804 804
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Fig.2 The IDA curves of each model for different
M I EM, ratios
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Fig.3 The comparison of collapse performance of each model
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