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Experimental study on the fracture characteristics of
crumb rubber concrete

Cao Guorui', Wang Juan®, Qing Longbang', Yang Zhaoxia®, Jiang Jun'
(1. College of Civil Engineering and Transportation, Hebei University of Technology, Tianjin 300401, P. R. China;
2. College of Water Conservancy and Environment Engineering, Zhengzhou University, Zhengzhou 450001, P. R. China)

Abstract: Based on the three-point bending beam fracture tests on the crumb rubber concrete with different
specimen geometries and rubber volumes, the experimental curve of the whole fracture crack process was
obtained, and the fracture energy and K-R resistance curve were studied. Through the digital image
correlation method, the whole field displacement and strain distribution perpendicular to the direction of
crack propagation were determined,from which the crack propagation and evolution process of fracture and
damage can thus be examined. The results indicate that the fracture energy displays an increasing tendency
with specimen geometry and rubber volume. The K-R resistance curve reveals the size effect by change of
specimen geometries and shows no indicative relationship with 0% ~ 14% rubber volume which was
designed in this study.
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Fig. 1 Schematic of DIC principle
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Table 1 Mix proportion of plain concrete kg/m’
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Table 3 Results from fracture test

25 Proax/kN CMOD¢/mm Smax/ MM
A0-1 2.867 0.019 0.362
A0-2 3.112 0.022 0. 360
A0-3 3.029 0.017 0. 367
Mean 3.002 0.019 0.363
Al-1 3.371 0.024 0.412
Al-2 3.181 0.027 0.610
Al1-3 3.390 0.023 0. 457
Mean 3.314 0.024 0.493
A2-1 3.127 0.019 0. 445
A2-2 2.907 0.019 0.467
A2-3 3.137 0.019 0.471
Mean 3.057 0.025 0.461
A3-1 1.108 0.012 0.101
A3-2 1.224 0.014 0.178
A3-3 1. 026 0.016 0. 255
Mean 1.119 0.013 0.178
A4-1 2.171 0.017 0. 301
A4-2 1. 818 0.012 0. 244
A4-3 2. 044 0.019 0.466
Mean 2.011 0.016 0. 337
A5-1 4. 140 0.014 0.671
A5-2 4.091 0.013 0.619
A5-3 4.867 0.013 0. 645
Mean 4.366 0.036 0. 645
A6-1 3.068 0.037 0. 497
A6-2 3.096 0.033 0.598
A6-3 2.988 0. 035 0.528
Mean 3.051 0.034 0.541
A7-1 2.913 0.047 0.622
AT7-2 2. 827 0. 040 0.622
AT7-3 2. 886 0. 044 0. 685
Mean 2.875 0.043 0.643
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Table 4 Information of fracture energy

BN A0 Al A2 A3 A4 A5 A6 A7

1 202 242 234 81 232 387 571 640
2 188 358 242 66 199 436 547 607
3 204 274 259 77 174 400 566 585

Mean 198 291 245 75 202 408 562 611
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