%57% 46 17 S-S D | A = SO SO Vol. 57 No.6
202546 1 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jun. 2025

/A by ) TR B AR R 4 TR B R 4 T

ERE HERE 5T
(LWL T R + R TARBE A0 3100145 2. WiTEAR B 4% 582 H RS A PR 7], Bl 310013)

W OE:AWEREAREEAT MR T AN E R TR H FHAEN T i, £ 3 B00E X & A%
B, R, EME AN TR TAESEAFREEME X RCHETER BN Y 0, A6 T AN T MR E G ETE
HABEFENTIHEAFRAEERMETRAL A A HERREERNDE, SRRATE T IEREE 0 E 25 &
Ko WM, ETEAERAMRENHENE N REER FEHE3HAREUETMEANAIEALHEN G EETREND
MABER B ET ERHR T RBAEA , 55N, Beit — A8/ B A E R T HAEILE 7 3 BB T, 247 & # 7 34 RC
BHERRERNZH, ZREN. RALCANT IR ARG NG RERE L RAXA, R AR T — 25 Emi
B RBAMHERRERAY T ERIAN AL ER R ET AR, AR EE BN R TR, AXHERHIER
THART Y ARG T 63 AW, JWE RC HUE B 30E M 88T ROk R AR AR,

KA R %A RC HOE Y1k AL W8 ) UR B AT

hESES: TU3T5.3 MEARERD: A XEHS: 0367 - 6234(2025)06 - 0051 - 11

Evaluation of shear models and seismic performance of
RC columns under the constant/variable axial loads
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Abstract; Under strong vertical earthquakes near-fault lines, significant variable axial forces generated in bridge
RC columns may weaken the shear resistance of RC column and even lead to shear failure. However, current
research both domestically and internationally typically focuses the influence of vertical ground motion on seismic
performance of RC columns based on fiber models, neglecting the shear degradation performance of the columns.
Alternatively, studies based on shear models derived from fixed axial force assumptions investigate the effects of
complex variable axial forces on the seismic performance of columns under strong vertical seismic actions. This
leads to substantial differences in conclusions drawn from various shear models. In this context, based on quasi-
static cyclic loading column model tests under constant and variable axial load, the accuracy of three representative
shear models is evaluated, including one strength-based model and two deformation-based failure models, and a
suggested model was provided. Moreover, a new numerical quasi-static loading test under constant and variable
axial load is designed to study the effect of variable axial load on the seismic performance of RC column. Results
indicate that the seismic performance of columns obtained by using different shear failure models show great
disparity , especially for the case of variable axial load. The influence of variable axial loads focuses on the seismic
performance of RC column mainly manifests in earlier initiation of shear failure and severer shear degradation. This
paper provides valuable insights for simulating the shear performance of columns under variable axial loads, offering
a theoretical basis for the seismic evaluation and design of RC columns located in the near-fault region.
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Fig.2  Strength capacity failure model
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Fig.7 Simulation result of constant axial force quasi-static test
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Fig.8 Simulation results of shear response of constant axial force quasi-static test
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Fig. 13 Simulation results of variable axial force quasi-static test
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Fig. 14 Simulation results of shear response of variable axial force quasi-static test
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