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ABSTRACT

The dynamic loads and load-point displacements of concrete three-point bend (TPB) specimens had been measured.
The average crack velocities measured with strain gages were (.16 mm/sec ~ 66 m/sec. The fracture energy for
crack extension was determined from the difference of the kinetic energy for the load-point velocity and the strain
energy without permanent deformation from the measure external work. For all crack velocities, there were
micro-cracking for 23mm crack extension, stable cracking for 61 mm crack extension at the maximum strain
energy, and then unstable cracking. The unstable crack extension was arrested at 80 mm crack extension except the
tests of 66 m/sec crack velocity. The tests less than 13 mm/sec crack velocity and faster than 1.9m/sec showed
static and dynamic fracture behaviors, respectively. In spite of much difference of the load and load-point
displacement relations for the crack velocities, the crack velocities of dynamic tests did not affect on fracture energy
rate during the stable crack extension due to the reciprocal action of kinetic force, crack extension and strain energy.
During stable crack extension, the maximum fracture resistances of the dynamic tests was 147% larger than that of
the static tests.
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Fig. 2 Load and load-point displacement histories

Table 1 Results of concrete three-point bend tests

Test Period | Peak load | Work GA”*
# (sec) (KN) [(N-m)| (N/m)
1 2,037 3.040 0.524 102
2 1,979 2976 0.622 121
3 1.840 2.867 0.590 114
Ave. | 1,952 2.961 0.579 112
1 16.92 2,745 0.558 108
2 24.05 3.249 0.703 136
3 19.22 2.988 0.560 108
Ave, | 2006 2.994 0.607 117
1 0.086 4,018 0.716 139
2 0.228 3.662 0.715 139
TPB130| 3 0.178 3.677 0.641 124
Ave | 0.164 3.786 0.691 134
3.683° 0.691° 134
1 0.00360 5.302 0.805 156
0.00330 5.622 0.790 153
Ave. | 0.00345 5.462 0.797 154
5063 0.646" 125

TPB110

TPB120

TPB140

# Values without kinctic force
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Table 2 Equations of least square fitted curves for required fracture eneries and fracture energy rates

E; = Add*+ Bda+ C Gy = Ada+ B ,
Crack velocity
Test # Step A B C Standard A B
N/m N N-m | error (%) N/m? N/m m/sec

TPB110 A-B 0.4273 0.2708 -0.001 16.8 5.3 0.0002434

B-C 27.688 -0.9064 0.012 1090.1 -17.8 0.0003391

C-D 16.773 4.2942 -0.273 660.3 845 0.0008126

D-E 0.0000 11.280 -0.742 161 0.0 222.0 0.0000457 | 0.000158
TPB120 A-B 10.461 0.1118 -0.001 4119 2.2 0.01766

B-C 32.256 -0.8341 0.010 1269.9 -164 0.03173

C-D 55.532 -2.5513 0.029 2186.3 -50.2 0.03216

D-E 0.0000 12.091 -0.755 2.14 0.0 238.0 0.00544 0.01338
TPB130 A-B 23.341 -0.2030 0.001 9189 -4.0 1.482

B-D 81.361 -3.0631 0.037 3203.2 -60.3 5.029

D-E 0.0000 9.6525 -0.418 1.09 0.0 190.0 0.905 1.917
TPB140 A-B 0.0000 0.6005 -0.000 0.0 11.8 5763

B-C 74578 -2.9228 0.046 2936.1 -575 92.10

C-D 698.65 -82.167 2.565 27506.1 -1617.4 5750

D-E 0.0000 -11.383 1.653 2.14 0.0 -224.0 51.63 65.76
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Table 3 Crack extension and load-Point displacement at each step (unit : mm)
TPB110 TPB120 TPB130 TPB140 Average .
Step Ja “, a “, a . Ja “ Ja “ Expected behavior
A 0.00 0.0244 0.00 0.0201 0.00 0.0214 0.00 0.0276 0.00 0.0234 | Micro—cracking
B 2159 | 00509 | 21.70 | 0.0489 | 2465 | 0.0666 | 2362 | 0.0630 | 2289 | 00573 | Stable cracking
P 4844 | 00838 | 4231 | 00762 | 4096 | 0.0965 | 47.71 | 0.0991 | 44.86 | 0.0889 | Peak load
C 6350 | 0.1023 | 57.15 | 0.0959 - - 6349 | 01227 | 61.38 | 0.1070 | Unstable cracking
D 8255 | 0.1429 | 7620 | 01344 | 7814 | 0.1876 | 8255 | 0.1969 | 7986 | 0.1654 | Crack arresting
E 101.6 | 04030 | 101.6 | 03914 | 101.6 | 0.3596 | 101.6 | 0.3454 | 101.6 | 0.3748 | Tie behavior
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