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ABSTRACT

From measured responses of concrete three-point bend tests, the average values of the responses have been
calculated. The fracture behavior of continuously propagating concrete crack has been analyzed from the average
responses. The experimental parameters of this study were the initial notch sizes of 25.4 mm and 6.4 mm and the
processing times of 2,000 sec. and 20 sec. The different notch sizes were used for the effects of the size of
fracture process zone and specimen geometry, and the processing times for those of initial creep. However, the
load—point displacement rate in this study did not affect the experimental responses seriously.

The average loads were calculated from the average external work of a series of tests, and average crack lengths
were determined by using strain gages. Before the peak load, the resistance curve could be determined from the size
of fracture process zone, but unstable crack propagation of 88mm occurred at the load-point displacement of
0.088~0.154 mm after the peak load. The average fracture energy density G2 = 115 N/m occurred during the
unstable crack propagation. The fracture process zones were fully developed at the crack length of 111 mm, and the
sizes of fracture process zone for initial notches of 25.4 mm and 6.4 mm were 8 mm and 105 mm, respectively.
Average fracture energy densities of the resistance curves after full development of fracture process zone were
229 N/m for the initial notch of 25.4 mm and 284 N/m for 6.4 mm. The values were more than twice of GA*.
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Fig. 2 Measured loads and CMOD's with a, = 25.4mm
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Table 1 Results of concrete three-point bend tests

a Test | Period | Peak load | Work Gg*
’ # (sec) &kN) | (N-m)| (N/m)
SL1 2,037 . 3.040 0.524 102
SL2 1979 2.976 0.622 121
SL3 1,840 2.867 0.590 114
054 [ Ave | 1952 | 2961 | 0579 112
mm | FL1 16.92 2.745 0.558 108
FL2 24.05 3.249 0.703 136
FL3 19.22 2.988 0.560 108
Ave. | 20.06 2.994 0.607 118
Ave. 2978 0.593 115
SS1 2,067 3.817 0.840 137
S5S2 1,263 3.277 0.551 90
SS3 1,405 3.237 0.625 102
64 'y @ | 1518 | 344 | 0672 | 110
™OCRs | 1758 | 3943 | 0726 | 118
FS2 3752 4.017 0.753 123
Ave. | 2755 3.980 0.739 121
Ave. 3.712 0.706 115
Time (sec)
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Fig. 4 Displacement histories with a, = 25.4 mm
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