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Research on statistical model and characteristic values for the
fracture energy of concrete

DING Lidong, DING Xiaotang, YUAN Cun
(College of Civil and Transportation Engineering, Hohai University, Jiangsu Nanjing, 210098, China)

Abstract: The fracture energy of concrete for different cases is calculated by means of three-point
bend tests, and large sample tests of one case are done. Based on the test data of this experiment and
other articles, statistical model about fracture energy of two factors, concrete strength and maximum
aggregate size, are established. Compared the statistical model with other models, the ability of
prediction is better than other models, and it can prove rationality of test data indirectly. Statistical
analysis system (SAS) is applied to compare four probability distribution and five goodness-of-fit tests,
the most suitable probability distribution of test data is lognormal distribution. Based to lognormal
distribution, the characteristic value of fracture energy is equal to 66.0 N/m, the reliability is not less
than 95%.
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Tab.1 Mixture ratios of concrete
. B ALt /(kg-m™)

Rt = B ESER A REE KR doe/mm

7k W A+ 7k
C20-1 C20 291 871 1023 215
C30-1 C30 358 767 1059 215
C40-1 C40 9.5 439 698 1048 215
C50-1 C50 536 577 1071 215
C20-2 C20 284 839 1067 210
C30-2 C30 350 736 1104 210
C40-2 C40 16 429 669 1092 210
C50-2 C50 525 549 1116 210
C20-3 C20 257 781 1172 190
C30-3 C30 )5 317 684 1210 190
C40-3 C40 388 645 1178 190
C50-3 Cs0 475 586 1149 190
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Tab.2 Test data used to research factors affecting fracture energy and statistical model
R SETRPURSREEFIOE  BoRMECTE ARBEE T %%ﬁ%%ﬁ
fe/MPa Prnax/kN do/mm Ge/(N-m™)
C20-1 222 2.90 0.977 101.90
C30-1 30.3 3.47 1.002 114.35
C40-1 41.2 3.67 1.101 139.32
C50-1 46.3 391 1.186 173.55
C20-2 26.6 2.95 0.983 112.29
C30-2 35.0 3.49 0.983 129.32
C40-2 42.7 3.72 1.119 158.64
C50-2 47.3 4.22 1.229 180.01
C20-3 24.8 3.10 0.994 121.55
C30-3 31.2 4.10 1.058 143.66
C40-3 40.9 3.90 1.125 170.81
C50-3 47.0 4.50 1.312 203.16

*®3 ATHREERAEEAREIE LR

Tab.3 Test data used to research characteristic values

RIF Bokmid BAhoE  WZAe  AIF R Wi ADOE  WERE  KIF AR BOdeE  Wihe

P PudkN  do/mm  G/(N'm") 42 Pu/kN  do/mm  G/(N'm') 45 Pu/kN  d/mm  G¢/(N-m?)
01 4.54 0.576 105.11 13 3.46 0.349 72.37 25 431 0.425 84.38
02 4.14 0.572 109.78 14 4.66 0.622 114.31 26 4.17 0.573 104.55
03 4.03 0.559 91.74 15 4.23 0.691 141.47 27 4.37 0.559 147.04
04 4.34 1.435 261.25%* 16 3.66 0.325 5591 28 4.63 0.550 135.10
05 4.49 0.542 112.56 17 3.63 1.285 154.35 29 5.11 0.544 104.37
06 4.20 0.684 155.54 18 5.11 0.554 110.20 30 3.83 0.352 62.35
07 3.26 0.514 104.74 19 4.54 0.709 154.23 31 4.14 0.357 83.05
08 3.94 0.588 82.74 20 4.26 0.621 94.00 32 4.11 0.575 110.12
09 3.97 0.501 105.68 21 3.54 0.455 83.04 33 3.91 0.337 80.45
10 3.54 0.376 67.50 22 2.74 0.345 40.02* 34 5.26 0.526 137.29
11 4.54 0.427 87.56 23 3.74 0.428 81.53 35 3.80 0.897 147.66
12 4.17 0.469 100.18 24 4.57 0.548 117.11 36 3.91 0.551 84.05
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Fig.1 Effect of concrete strength on fracture energy
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Fig.2 Effect of maximum aggregate size on fracture energy
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Fig.3 Linear fit of predictive values and test values
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