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Study on Fracture Characteristics of V-notched Concrete Beams
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(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: Using three-point bending loading and combining with resistance strain gauge method and
digital image correlation method, the effects of initial seam height ratio, eccentricity and notch angle
on the load value and fracture process area of V-notched concrete beam are studied. Finally, finite frac-
ture mechanics is applied to conduct theoretical analysis. The result is compared with the average
stress criterion. The test results show that the variation of the cracking load and the failure load de-
crease with the increase of the joint height ratio. The notch angles in different ranges have different im-
pact on the cracking load and the breaking load. The cracking load and the breaking load increase with
the eccentricity. The fracture process zone corresponding to the time of crack initiation and the maxi-
mum load is equal to the length of the fracture. But the fracture process zone at failure is much smaller
than the fracture length. Fracture process zone has a different change rule when the notch angle reach-
es 120°. The crack propagation length under the average stress criterion decreases with the increase of
the notch angle. The theoretical prediction value of the finite fracture mechanics criterion is closer to
the experimental results than the average stress criterion regardless of the critical failure load or the
crack propagation angle.
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Table 3 The size of the fracture process zone at each load moment corresponding to the change in crack height ratio

N A W R AR X FEE /107 mm Wr i 7 XA K B /mm

EEE IR S SN L= L R AR 2] i 2L 2 B R A R % SRR %
10-0-0 5.65 11 96.09 4.370 6.400 20.329
20-0-0 4.23 14 100 7.277 11.972 42.403
30-0-0 2.55 20.01 80.28 7.217 17.241 54.955
40-0-0 6.59 15.64 90 9.324 18.916 66.899
50-0-0 6.22 7.78 100 6.944 20.255 70.115
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Table 4 The size of the fracture process zone at each load moment corresponding to the V-shaped notch angle change

A BT X FENE /10 mm 72 B X B K /mm
L
RARZ RKHERAZ SR BEMZ ORKMANZ KR
30-0-0 2.55 20.01 80.28 7.217 17.241 54.955
30-30-0 2.830 5 22.2111 89.110 8 8.010 87 19.137 51 61.000 05
30-60-0 2.397 18.809 4 75.463 2 6.783 98 16.206 54 51.6577
30-90-0 2.448 19.209 6 77.068 8 6.928 32 16.551 36 52.756 8
30-120-0 3.06 24.012 96.336 8.660 4 20.689 2 65.946
30-150-0 3.57 28.014 112.392 10.103 8 24.137 4 76.937
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Table 5 Prediction results of concrete specimens with V-shaped incisions according to FFM criteria and average stress cri-
terion
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0./(°) F./N 0./(°) F./N A./mm 6./(°) F./N A,/mm
30-0-0 90 4525 1.12 90 4 680 8.1 90 4828 8.12
30-0-1 82 4 810 1.08 79 4861 6.56 79 4 895 8.14
30-0-3 73 5310 1.05 82 5265 6.78 72 4989 8.15
30-30-0 90 4 830 1.18 90 4088 7.8 90 4185 7.32
30-30-1 82 4 890 1.25 77 4881 7.9 89 4985 7.95
30-30-3 74 5595 1.19 78 5135 8.2 70 6 259 7.94
30-60-0 90 4 240 1.11 90 3820 7.6 90 3 565 6.63
30-60-1 80 5280 1.06 79 4861 7.9 79 4 888 7.85
30-60-3 73 5660 0.87 72 5965 7.8 72 5989 7.85
30-90-0 90 3687 1.23 90 4088 7.4 90 4185 6.12
30-90-1 82 4162 0.99 87 3881 7.4 89 3985 7.56
30-90-3 84 4 481 0.96 88 4135 7.3 80 4 259 7.56
30-120-0 90 4 750 0.98 90 4980 7.48 90 5128 6.53
30-120-1 77 5012 1.07 73 4 820 7.0 73 4 565 7.32
30-120-3 70 5250 1.14 79 4861 6.9 69 4 888 7.32
30-150-0 90 4 240 1.44 90 3965 6.5 90 4 989 6.46
30-150-1 75 4 750 1.36 78 5088 7.2 70 5185 7.16
30-150-3 72 5250 1.19 7 5881 7.2 69 4 985 7.16
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