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Fig. 1 Determining method of yield displacement
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Fig. 2 Determination method of limit displacement
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Tab.1 Main parameters and combination coefficient values of round steel pipes
4y Fr R K4k BELW B, B, 4y FH iR K4tk #RER B, B,
/mm n A d/t M MAE /mm n A d/t  JHEE WAEHE
1 1130 0.2 10 36.5 0.23 0.14 25 1110 0.2 10 21.9 0.08 0. 10
2 2260 0.2 21 36.5 0.18 0.13 26 2219 0.2 21 21.9 0.11 0.09
3 3390 0.2 31 36.5 0.10 0.12 27 3329 0.2 31 21.9 0. 06 0.08
4 4520 0.2 41 36.5 0.07 0. 10 28 4439 0.2 41 21.9 0.08 0. 06
5 1130 0.4 10 36.5 0.13 0.14 29 1110 0.4 10 21.9 0.08 0.09
6 2260 0.4 21 36.5 0.13 0.12 30 2219 0.4 21 21.9 0. 10 0.08
7 3390 0.4 31 36.5 0.09 0.11 31 3329 0.4 31 21.9 0.05 0.07
8 4520 0.4 41 36.5 0. 06 0. 10 32 4439 0.4 41 21.9 0.07 0. 06
9 1130 0.6 10 36.5 0.12 0.13 33 1110 0.6 10 21.9 0.07 0.09
10 2260 0.6 21 36.5 0.11 0.12 34 2219 0.6 21 21.9 0. 10 0.07
11 3390 0.6 31 36.5 0.09 0. 10 35 3329 0.6 31 21.9 0.05 0. 06
12 4520 0.6 41 36.5 0. 06 0.09 36 4439 0.6 41 21.9 0. 06 0.05
13 1120 0.2 10 27.4 0.11 0.12 37 1100 0.2 10 18.3 0.08 0.09
14 2240 0.2 21 27.4 0.11 0. 10 38 2199 0.2 21 18.3 0.07 0.08
15 3359 0.2 31 27.4 0.09 0.09 39 3299 0.2 31 18.3 0.05 0.07
16 4479 0.2 41 27.4 0.10 0.08 40 4399 0.2 41 18.3 0. 08 0. 05
17 1120 0.4 10 27.4 0.11 0.11 41 1100 0.4 10 18.3 0.08 0.08
18 2240 0.4 21 27.4 0.10 0. 10 42 2199 0.4 21 18.3 0.07 0.07
19 3359 0.4 31 27.4 0.08 0.08 43 3299 0.4 31 18.3 0. 04 0. 06
20 4479 0.4 41 27.4 0.07 0.07 44 4399 0.4 41 18.3 0.07 0.05
21 1120 0.6 10 27.4 0.10 0. 10 45 1100 0.6 10 18.3 0. 06 0.08
22 2240 0.6 21 27.4 0.09 0.09 46 2199 0.6 21 18.3 0. 06 0. 06
23 3359 0.6 31 27.4 0.08 0.08 47 3299 0.6 31 18.3 0. 04 0.05
24 4479 0.6 41 27.4 0. 06 0. 06 48 4399 0.6 41 18.3 0. 05 0. 04
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Fig. 4 Hysteresis curve under cyclic load
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Fig. 5 Changes in combination coefficients under different axial compression ratios
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Fig. 6 Variation of combination coefficient under different diameter-thickness ratio and rod length
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Fig. 9 Distribution of damage value at yield point of component
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Research on seismic damage assessment of circular steel tube members

based on modified Park-Ang model

LIU Xiang, ZHU Nan-hai®, CHEN Lu-jun
(School of Civil and Surveying Engineering.,Jiangxi University of Science and Technology.Ganzhou 341000,China)

Abstract:In order to reasonably evaluate the degree of seismic damage of thin-walled circular steel pipe
members,a seismic damage model applicable to circular steel pipe members was established based on the
Park-Ang seismic damage model by modifying the relevant parameters. Using the skeleton curve of the
circular steel pipe component under the action of low-cycle repeated loads,the calculation method of each
undetermined parameter in the damage model is given. On this basis, the model combination coefficient
when the damage factor of the component failure point is 1. 0 is determined through an inverse analysis
and used. The curve fitting method provides the relationship between the model combination coefficient
and the axial compression ratio,slenderness ratio and diameter-thickness ratio of the components,so as to
establish the seismic damage assessment model of the components. The results show that the modified
Park-Ang damage model can better evaluate the damage degree of round steel pipe members. When a
member starts to fail,the damage factor converges to 1. 0 and the dispersion is small. The damage degree
of the member can be divided into basically intact, minor damage, moderate and severe damage, and

complete damage.,the corresponding damage factor threshold values are 0. 02,0. 41,and 1. 00, respectively.

Key words: round steel pipe; earthquake damage model; damage assessment; model combination

coefficient; performance level
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