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Experimental study on the fracture properties of three-point bending
concrete beam with double cracks

HU Shaowei"*, YIN Yangyang', WANG Qiang’
(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China;
2. Materials & Structural Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210024, China;
3. College of Mechanics and Materials, Hohat University, Nanjing 210098, China)

Abstract ;: To obtain the fracture properties of three-point bending concrete beam with double cracks, 24 specimens
were tested in this paper. The initial crack-depth ratio of the specimens with a single crack is 0. 4. For the
specimens with double cracks, the initial crack-depth ratio of the main crack (MC) is 0.4 and it is 0.2 ~0.4 for
the secondary crack (SC), while the distances between the SC and MC are 120 mm and 160 mm, respectively.
Based on the double-K fracture theory, the effect of the crack-depth ratio of SC and the distance between SC and
MC on the initial load, the maximum load, and the P-6 curve were studied. The results indicate that, with the
increase of the crack-depth ratio of the SC from 0 to 0.4, the initial load of the specimens increased from 4. 65 kN
to 7. 12kN by 53.1% , and the maximum load increased from 7. 37 kN to 8.22kN by 11.5% . With the increase of
the distance between SC and MC, the initiation load, the maximum load and the ratio of initial load to maximum
load increased at first and then decreased. Meanwhile, values of them reached to the peaks when the distance was
80 mm. Compared to single crack specimens, the bigger the ratio of the SC, the larger the slope of the linear
segment of measured P-0 curve; the larger the distance between SC and MC, the smaller the slope of linear
segment.

Key words: concrete with double cracks; three-point bending beam; double-K fracture theory; P-0 curve; fracture
properties
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x1 KHESH

Table 1 Parameters of specimens

Py R= ay/mm a,/mm ay/h a,/h dy/mm MBS dy/h
TPBSO-11 ~4 80 0 0.4 0 0 0
TPBDCO2-1 ~4 80 40 0.4 0.2 80 0.1
TPBDCO3-1 ~4 80 60 0.4 0.3 80 0.1
TPBDCO4-1 ~4 80 80 0.4 0.4 80 0.1
TPBDDI120-1 ~4 80 80 0.4 0.4 120 0.15
TPBDD160-1 ~4 80 80 0.4 0.4 160 0.2
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Fig.2 Test device Fig.3 Distribution of the strain gauges
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Table 2 Initial load and maximum load

N TR Py, /kN P/ kN Pini/ P fav i Pyi/kN P /kN Pini/ P oy
TPBSO-1 4. 850 7.017 0. 691 TPBDCO4-1 6.358 8.391 0.758
TPBSO-2 4.053 7.036 0.576 TPBDC04-2 7.670 8.480 0. 904
TPBS0-3 5. 040 8. 069 0. 625 TPBDCO04-3 8. 055 8.490 0. 949

TPBDCO2-1 5.084 7.367 0. 690 TPBDD120-1 6.492 8.209 0.791
TPBDC02-2 5.617 7.070 0.794 TPBDD120-2 7. 188 8. 120 0. 885
TPBDC02-3 5.904 8.480 0. 696 TPBDD120-3 6. 049 8. 197 0.738
TPBDC02-4 6. 140 8.260 0.743 TPBDD1204 7.638 8. 028 0.951
TPBDCO03-1 7.711 8. 824 0.874 TPBDD160-2 5. 664 6.981 0. 811
TPBDC03-2 6.513 7.780 0. 837 TPBDD160-3 5. 668 7.093 0.799
TPBDCO03-3 5.784 7.912 0.731 TPBDD160-4 5.904 7.833 0.754
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