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Tab.1 Parameter settings of experiments

e HA(mm) I3 % (mm/min) =4 DIC R4 B BCR A MR (fps)
1 14 2 2
2 14 2 2
3 14 5 1
4 14 10 0.5
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Fig. 6 Distribution of strain field €, of specimen surface
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Tab. 2 Comparison of elastic modulus obtained with extensometer and 3D-DIC
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Tab. 3 Parameters of tensile fracture of GFRP bolts
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Fig. 10  Failure mode of GFRP bolt
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Application of 3D-DIC in Tensile Mechanical Properties
Test for Glass Fiber Reinforced Plastic Bolt

ZHU Fei-peng', WANG Jing-rong', LEI Dong'., HE Xiao-yuan®
(1. College of Mechanics and Materials, Hohai University, Nanjing 210098, China;

2. Department of Engineering Mechanics, Southeast University, Nanjing 210096, China)

Abstract: With glass fiber reinforced plastic (GFRP) is widely applied in rail traffic and slope
reinforcement, its mechanical property measurement becomes particularly important. Based on three-
dimensional digital image correlation (3D-DIC) technique, tensile mechanical properties of GFRP bolt
subjected to three different loading rates were studied and parameters such as stress-strain curve,
modulus of elasticity, tensile strength and total elongation percentage produced by maximum force
were obtained respectively. Exprimental results indicate that the axial strain distribution of spiral
specimen with variable cross-section is nonuniform. Modulus of elasticity result consistency of GFRP
bolts obtained from 3D-DIC is better than that from conventional contact extensometer method, and
the almost linear stress-strain curve of GFRP bolt indicates that this is a typical brittle material.

Keywords: three-dimensional digital image correlation (3D-DIC); modulus of elasticity; glass fiber

reinforced plastic (GFRP); extensometer; tensile strength; elongation percentage



