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Study on earthquake collapse of RC frame structure and
influence range of ruins
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Abstract: As a general structural form, reinforced concrete frame structure has been widely used in civil
construction industry at home and abroad. With the application and development of frame structure, the research
work carried out on it is also very in-depth and comprehensive. However, at present, it is still difficult to study the
seismic collapse of RC frame structureand its impact on the surrounding area,and the research on this aspect is still
very few. To solve the problem of poor applicability of Abaqus material model in collapse stage, a large strain
constitutive relationship model of concrete and steel material related to strain rate were developed based on Vumat
subroutine, and the accuracy of the developed constitutive modelswere verified by comparing with experimental
data. Based on the developed constitutive model, a four-story RC frame structure was established, and the whole
process of seismic collapse of the structure under the action of ground motion time history was simulated by element
deletion method. The collapse mechanism of the structure and the influence range after collapse were analyzed. The
results show that the column with large axial pressure at the bottom will be destroyed first, and the damage of
horizontal ground motion is mainly concentrated at the column foot, while the impact of vertical ground motion is
mainly concentrated on middle and upper part of the column. Both the failure states of beams, slabs, columnsand
the influence range are greatly impacted by vertical ground motion. Under different earthquakes, most of the
collapse influence range height ratios of RC frame structure are less than 0. 5.
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Tab.1 ImprovedJohnson-Cook steel constitutive model parameters
15 E/Pa v A/Pa B/Pa C
HPB235 2.0x10" 0.3 3.99X10° 3.81X10° 4.3X10°°
HRB335 2.1x10" 0.3 3. 76X 10° 2.30X10° 5.2eX107°
n k D, D, D, D,
0. 38 0.49 0.11 0.072 0 0.004 2
0.32 0.455 0.1 0.07 0 0. 004
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Tab.2 Modified HJC concrete constitutive model parameters
E/Pa v f./pa e e K/Pa G/Pa
2.98X10" 0.2 3.92X107 7.0x10°" 0.1 1. 7X10" 1.2X10"
P.../Pa P,../Pa K, /Pa K, /Pa K, /Pa B N
1. 31X 107 8.0Xx 10" 8.5X10"  —1.71X10" 2.1x10" 1. 82 0.51
T/Pa faileqs EFMIN frac cons D, D,
3.16X10° 0.1 0.001 0. 007 0 0. 04 1
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Fig. 6 Failure states of frame structures at discrete times under Wolong seismic wave(PGA=1. 0 g)
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Fig. 8 Diagram of influence scope of the collapsed house



268 [T 7S = S I SN

¥ RERFHEMD 55 %

x4 TREMETHMEESEL
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