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Analysis of Main Failure Modes of Assembled Double-
column Concrete Piers Connected by Prestressed Steel
Bars Based on Copula Function
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Abstract :In order to study the main failure modes of assembled double-column concrete piers un-
der earthquake in order to improve their seismic performance. In this paper,the method of artificial
searching is The finite element model of assembled double column concrete pier is established by
using ABAQUS finite element software. Latin hypercube sampling method is used to obtain the
sample points of random variables. Different functions are used according to the sample data. The
corresponding binary frequency histogram is drawn by using the distribution function correspond-
ing to origin software. According to the graphic features drawn,a suitable Copula function is se-
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lected to fit and analyze the cast-in-place piers and assembled double-column concrete piers. Then
the failure probability of piers is calculated by SVM. The result of the the damage of the pres-
tressed double-column pier is close to that of the cast-in-situ model. The damage is concentrated in
the plastic hinge of the pier. The failure probability of the cast-in-situ pier is 8.754 x 10 ~° and the
failure probability of the assembled pier is 3.513 x 10 ~". The conclusion of the the model of cast-
in-situ pier and assembled concrete double-column pier is established and analyzed by Copula
function. The result of binary normal distribution function is in good agreement with the result of
empirical distribution function. The error is less than 5% . At the same time, the existence of pres-
tressed steel bars also reduces the failure probability of piers, greatly improving the seismic per-
formance of piers.

Key words: reliability degree; Copula function; fabricated double column concrete piers; failure
probability
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Fig.3 Curves of stiffness degradation
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Fig.4 Stress contour plot of cast-in-place bridge

pier model
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Fig. 5 Stress contour plot of assembled bridge pier

model
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