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Abstract: To accurately and comprehensively analyze the seismic stability of concrete structures
in civil engineering buildings, a method for seismic stability analysis of concrete structures based
on hysteretic curves and structural dynamic equations is proposed. A hysteretic curve is first used
to describe the damage of concrete structures under an earthquake, and the inflection point of the
hysteretic curve model is operated effectively to ensure an effective analysis of the seismic stabili-
ty of concrete structure by using a dynamic equation. Then the seismic stability analysis method
based on the dynamic equation of concrete structure is adopted. Based on the earthquake ground
motion model and structural analysis model, the random seismic response of concrete structures

is analyzed, and the total amount of the random seismic response is obtained. Then the probabili-
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ty expression for calculating the seismic stability of concrete structures is derived based on the

principle of structural stability. Based on this expression, the seismic stability of concrete struc-

tures is analyzed. The experimental results are accurate and comprehensive, indicating that the

proposed method can effectively analyze the seismic stability of different types of concrete mem-

bers in civil engineering buildings.

Key words: civil engineering construction; concrete structure; seismic stability; nonlinear dynam-

ic response; hysteresis curve; damage
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Fig.1 Schematic diagram of hysteresis curves
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Table 1 Average value and mean square deviation of
damage at different damage degree
A5 2 Hai i
D, 0.04 0.014
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Table 2 Power spectral intensity of earthquake ground motion
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Table 3 Earthquake damage possibility matrix under

8 degree planning intensity
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6 0.848 7 0.030 9 0.000 1 0 0
7 0.5346  0.1367  0.0849  0.0099  0.0009
8 0.365 5 0.298 5 0.055 7 0.027 8 0.007 9
9 0.079 9 0.112 9 0.220 5 0.121 7 0.091 2
10 0.030 9 0.097 9 0.079 8 0.170 3 0.367 6
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Table 4 Design parameters of experimental concrete components
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QEU4 99 1.38 0.5 1.25
QEU9 99 1.74 0.5 1.25
QEU10 99 2.24 0.5 1.25
QEUI11 0 3.14 0.5 1.25
QEUI12 88 3.14 0.5 1.25
QEU13 99 3.14 0.5 1.25
QEU14 99 3.14 0.2 1.25
QEUI15 99 3.14 0.8 1.25
QEUI16 99 3.14 0.5 0.99
QEU17 99 3.14 0.5 1.98
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