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Parameter analysis of seismic behavior and bearing capacity calculation of
reinforced concrete columns with stay-in-place UHPC formwork
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Abstract: To investigate the seismic behavior of reinforced concrete columns with stay-in-place
UHPC formwork under the influence of various parameters, based on the concrete damage plastic
(CDP) model in ABAQUS software, a numerical analysis model was established considering the
bonding interface slip between formwork and concrete. The effect of axial compression ratio,

ordinary concrete strength, reinforcement ratio and formwork thickness on the bearing capacity
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and ductility of reinforced concrete columns with stay-in-place UHPC formwork were discussed.
Based on the plane section assumption, a formula for predicting the bearing capacity of UHPC
formwork-RC column was provided. The results show that the established finite element model
can well simulate the bearing capacity. skeleton curve and concrete damage of the specimen. With
the increase of axial compression ratio, the bearing capacity and ductility of specimen first
increase and then decrease, and the bearing capacity and ductility reach the maximum when the
axial compression ratio is 0. 7. With the increase of concrete strength, the bearing capacity
gradually increases, but the growth rate gradually decreases. Increasing the reinforcement ratio
can enhance the bearing capacity of specimen, but it has little effect on ductility. The thickness of
the formwork has a significant influence on the bearing capacity and ductility. When the
formwork thickness is increased from 10 mm to 25 mm, the bearing capacity is increased by
24.1%, but its ductility is decreased by 43. 8%. Under the condition that the specimen has
sufficient bearing capacity and deformation capacity, it is suggested that the formwork thickness
can be 15-20 mm. The bearing capacity calculation method based on the plane section assumption
can well predict the bearing capacity of the specimen. The average ratio of the calculated value to
the simulated value (test value) is 0. 97, and the standard deviation is 0. 04.

Key words: UHPC formwork; reinforced concrete column; seismic behavior; numerical simula-
tion; bearing capacity calculation
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Table 3 Parameters of finite element model
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URC-P4 | 20 40 3.0 | 0.6 184.7
URC-T1 10 40 2.0 0.6 142.3
URC-T2 15 40 2.0 0.6 155.7
URC-T3 20 40 2.0 0.6 165. 1
URC-T4 25 40 2.0 0.6 176. 6
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