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Finite Element Analysis of Shear Performance of Ultra-High Performance Concrete

Precast Segmental Beams

XUAN Shuaifei, ZHENG Hui, LIANG Xuejiao
( College of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Ultra high performance concrete (UHPC) has been widely used in bridge engineering with its high
strength and high durability. In precast UHPC segmental beams, the shear characteristics of shear keys have become
a common concern due to the lack of corresponding specifications. Therefore, by using the finite element software
ABAQUS, the direct shear performance of UHPC can be simulated, with three main research parameters included:
shear area, lateral stress and joint type. An analysis and comparison have been made of the failure modes and load
displacement curves of components under different working conditions, thus obtaining the influence rules of each
parameter on the performance of UHPC components. The analysis shows that with the increase of the shear plane area,
the shear capacity of the member is significantly improved; as the lateral stress, which is small, not higher than 0.3f,,
increases, the failure load of the component increases approximately linearly. Due to the good overall performance of
the rubber joint component, the shear bearing capacity is 16%, which is higher than that of the dry joint component

under the same conditions. The calculated values of the JSCE specification in Japan are in good agreement with the
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numerical simulation test results, which shows that the design formula of the Japanese JSCE specification shear key can

predict the shear capacity of UHPC joints.

Keywords: ultra-high performance concrete (UHPC); shear area of joint; lateral stress; joint type
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Table 1 Design parameters of specimens

SR SUTWEA S IRy o HRAE

e WSS Ty mm? MPa K
1 U-KI-12 1 3000 12 THst
2 U-K2-12 2 6000 12 THst
3 U-K2-12 3 9000 12 THst
4 U-TI-12 1 9000 12 THst
5 U-T2-12 2 9000 12 THst
6 U-DI-0 1 6000 0 THst
7  U-DI-12 1 6000 12 THst
8§ U-DI-24 1 6000 24 THst
9  U-DI-36 1 6000 36 THst

10 U-JI-12 1 9000 12 MediesE
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Table 2 CDP basic parameters

% BYE EIR BB
PP /GPa 42 Joolfoo 1.14
MEL/N =4 0.19 K 0.667
iSRG 15 FiES 0.000 5
TR 0.1

22 ARTERMET

TEA BRI, B T HHER R T AR AT XK
PE, R T RR], O 1 —2F 51 T e,
FEI T AEXT L 8 31 25, BRI, o e 20 N 32 K
LR, FRAE MG AT 2 T R ] 29 N )
i 7 A 5 g 28 A T 2t i PR s - 88 ) g
A RE DL i ey 28 A TR =t in 7™ O3 1 b 3R
B Ly )y el 4 Fos
YYVYYY

-~

4 BRTEAHRRIDFEE

Fig. 4 Finite element load and boundary conditions
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