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Abstract: Seismic action on reinforced concrete hollow-section medium-high piers often results in
bending-shear failure. However, studies on numerical simulation for their coupled bending-shear be-
havior are not yet fully developed. Addressing the issue that current shear models in bending-shear se-

ries models do not consider the characteristics of hollow sections, this paper proposes a method for

» Weks HHA:2023-01-23; 18 [E H #9 : 2023-03-28
BB :HEARRSEEFFELSH (51908384) | [ K & &b & 11R13 H (2021 YFB2600500) | H [F {8 1 J5 B2
FE 4T BB B 3 H (2019M663500, 2020M673223) | H [ M i JRy T 7 24 BF 5¢ Br 3k ARl 55 2 L 3 1 H
(2019D18)%% Bl
VEE B A P (1998—), B AL BF T A o 5 B0 A S A J90 Y 6 - W A R A RE AR 5

E-mail:jiangyurun2151@foxmail.com

596



modifying the shear model based on key parameters and verifies it through hybrid testing. By focusing
on parameters such as the shear span ratio of the pier, post-cracking shear stiffness of the concrete,
equivalent cross-section area, effective height of the pier, and the inclination angle of the concrete di-
agonal cracks in the pier, this paper proposes a modification method for the key parameters of the
shear model. Based on the corrected cracking shear strength, cracking shear displacement, ultimate
shear capacity, and its corresponding shear displacement and shear failure displacement, a trilinear
skeleton curve establishment method suitable for simulating the shear performance of hollow piers was
proposed. By combining the shear model with a bending model based on fiber elements, a numerical
model for the coupled bending-shear response of hollow piers was established. Comparison with the
hybrid test results of a hollow high-pier bridge validated the numerical simulation method through the
physical test results of the pier substructure. Results showed that the bending-shear hysteretic curves
provided by the numerical model matched well with the experimental curves under real seismic loading
paths. The proposed model can accurately simulate the bending-shear hysteretic behavior of hollow
piers under actual earthquake loading conditions.

Keywords: reinforced concrete hollow pier; bending-shear model; shear skeleton model; seismic re-

sponses; hybrid test
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Fig.1 Schematic diagram of shear skeleton curve of pier
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Fig.2 Schematic diagram of rectangular hollow pier section
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Fig.6 Schematic diagram of pier model

RS A Ry £F A G AR 0T, TR BE 1 RN 7 A R
43 5 B Concrete01 Fll Steel02 58 X ; £ 4 %2k ¥ 50 f
T 1 %) 28 24 A T LA s 7 B s o R £ 1
SRR B A 4, R T AR FR O R BE L, S
WAAN N FRZREE - FREH MR ITTR
Limit State Material Fll Limit curve & X, HAR 2 5%
JHAT SCHEHE 8 2 a5, BRI 1.

K7 A 4Eimmn &

Fig.7 Schematic diagram of fiber section

22 HEIHHRERRE
A SO 25 O AT 5N 25 7 A — A e B A

Rl ANENBRHEXBESH

Table 1 Key parameters of skeleton curve of the model
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Fig.8 Schematic diagram of hybrid test
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Table 3 Key parameters of the skeleton curve

V./kN  A,/mm  V,/kN  A,/mm

HE A — — 272.4 0.30
MCFT # #1 156.0 0.34 219.0 1.92
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Table 4 Comparison of ultimate strength errors

SPATES R /RN IR /KN RN

AR LAY 246.2 8.79
B2 272.4 226.3 20.37
MCFT # 219.0 3.23
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