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The constitutive model of FRP/ECC composite materials under uniaxial cyclic
tensile loading based on the digital image correlation technique
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Abstract: Considering different types of fiber reinforced polymer (FRP) grid, reinforcement layer and cyclic
loading method, the digital image correlation (DIC) measurement technique and traditional strain gauge
measurement method were used to investigate the uniaxial tensile mechanical behavior of FRP grid-engineered
cementitious composites (FRP/ECC) material and the availability of DIC measurement technique. Based on the
experimental results, a cyclic tensile constitutive model of FRP/ECC composites was proposed. The test results
indicate that the characteristic of FRP grid and the high ductility and multi-cracking properties of ECC were fully
utilized in the basalt grid reinforced ECC (BFRP/ECC) composite system. The ultimate tensile strength of
FRP/ECC was improved greatly with the reinforcement of FRP grid. The loading schemes may greatly affect the
behavior of loading/unloading behavior, but they have no significant effect on the ultimate stress/strain of
FRP/ECC material. The deformation recovery ability of BFRP/ECC is better than that of CFPR/ECC. By making
use of the DIC measurement, the generation and propagation of cracks can be effectively captured, the failure
mode can be observed and the whole stress-strain curves of specimens can be obtained. The calculation results

show that the proposed stress-strain relationship agrees well with the experimental results and can effectively
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predict the cyclic tensile constitutive relationship of FRP/ECC composites.
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Table 1 Designed specimens and test results
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Table 3 Calculation parameters of the existing model
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