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for the sake of reduction, in this study, the 3d-dic software is only used to analyze the stress-strain relationship and calculate the stress intensity factor
(sif). the experimental results of the strain concentration area and crack path are obtained via the visualization of the three-dimensional strain field in the

computed model in the software of the 3d-cad system, and the average crack velocity can be obtained via measuring the crack path length during the
crack propagation process. the external force and displacement distribution during the crack propagation process are obtained via the boundary condition
setting, 3d printing, simulation and visualization of the measured 3d-cad image data in the software of the 3d-cad system. the location of the crack can be
obtained from the 3d-dic software. as shown in figure 6, the location of the crack can be determined from the 3d-dic software, and the strain concentration
zone is displayed as a red line to indicate the crack. the crack propagation strain field and strain history evolution for the reference and test 1 are shown in

figure 15. the main crack path and maximum value of strain concentration zone are shown in figure 16. the crack propagation strain and strain history
evolution for the reference and test 3 are shown in figure 17. the main crack path and maximum value of strain concentration zone are shown in figure 18.
under the same test, the tests with larger concrete diameter show different crack propagation paths and values of full-field strain. it can be concluded that
the effect of large concrete diameter is to increase the drag load of the crack, and the effect of large concrete diameter is to reduce the crack propagation
speed and accelerate the occurrence of the process of strain concentration zone. the effective strain zone of astvt is smaller than the effective strain zone

of the visible method, but the astvt results well match the visible method results, which indicates that astvt method is more effective for damage
characterization in real-time.
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