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Fig.1 Basic types of concrete fracture
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Table 1 Summary of stress intensity factor
Oc K . under different load combinations
2.4 K/ MPa m'”?
‘QC p /m /C
0. K 90.00m 100.00m 105.00m 110.00m 120.00m 126.30m
c 4.442  2.2403  2.3859 2.4741 2.5423  2.2493  1.5060 -8
4.795 2.2157 2.3776  2.4754 2.5501 2.1997  1.3262 -8
5.006 2.0947 2.2706 2.3771 2.4583 2.0624 1.0813 -8
5.077 1.8851 2.0617 2.1686 2.2498 1.8461  0.8508 -8
K-S A-D K 4.442  1.8483 1.9925 2.0819 2.1442 1.8561 1.1135 -4
f K 4.795 1.8296 1.9902 2.0891 2.1570 1.8122  0.9396 -4
F K . K¢ 5.006 1.7311 1.9057 2.0133 2.0870 1.6974 0.7172 -4
5.077 1.5584 1.7339  1.8418 1.9153 1.5179 0.5236 -4
3 4.442  1.5217 1.6669 1.7548 1.8173  1.5294  0.7872 0
Ko = F' K o a 3 4.795 1.5096 1.6714 1.7687 1.8367 1.4921  0.6200 0
- 5.006 1.4332  1.6092 1.7151 1.7888  1.3995  0.4198 0
K oK ‘QC K
5.077  1.2946 1.4713 1.5776 1.6511 1.2541  0.2853 0
a 0.01. 4442 05531 0.6970 0.7851 0.8443  0.5573  0.0050 10
4.795 0.5575 0.7177 0.8153 0.8794 0.5358  0.0242 10
3 5.006 0.5389 0.7131 0.8194 0.8887 0.5004 0.0545 10
5.077 0.4926 0.6676 0.7743  0.8434 0.4472  0.0657 10
4.442  0.1925 0.1829 0.1785 0.1776 0.1771  0.1845 25
4.795 0.3255 0.3142  0.3086 0.3068 0.2984  0.2691 25
105 m 5.006 0.4838 0.4703  0.4638 0.4615 0.4481  0.3922 25
5.077 0.5722  0.5596 0.5534 0.5508 0.5310  0.4634 25
18 4.442 m 4.4 0.2804 0.2709 0.2664 0.2655 0.2653  0.2540 30
4.795m 5.006m 5.077 m 4.795  0.4792  0.4678  0.4622  0.4605 0.4522  0.4119 30
| 5.006 0.7164 0.7029 0.6964 0.6941 0.6809  0.6256 30
5.077 0.8499 0.8374 0.8310 0.8285 0.8089  0.7419 30
10 . 4.442  0.3684 0.3589 0.3544 0.3543 0.3536  0.3321 35
3.1 4.795 0.6328 0.6214 0.6158 0.6153 0.6065 0.5640 35
5.006 0.9489  0.9355 0.9289 0.9284 0.9144 0.8561 35
3.1.1 Q¢ P
5.077 1.1276 1.1150 1.1088 1.1081 1.0877 1.0171 35




2 211

2 1976 7 1978 7 3
1976 1977 1977 1978 1978 1979 1992 12
1993 3 3 100.00 ~ 102.00m
1993 1 18 101.82m -3.0C
15-1 16-1 18-1 18-1 18-V 18-V

Qc P

3.1.2 Q¢ K
Q¢ P 1 Q¢ P
15 K 2
2 K,

Table 2 Samples of K; for different crack depths under different load combinations

K/ MPa m'?

/m 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

4,442 2.240 1.848 1.522 2.386 1.993 1.667 2.474 2.082 1.755 2.542 2.144 1.817 2.2499 1.856 1.529
4.795 2.216 1.829 1.509 2.378 1.990 1.671 2.475 2.089 1.7697 2.550 2.157 1.837 2.199 1.812 1.492
5.006 2.095 1.731 1.433 2.271 1.906 1.609 2.377 2.013 1.715 2.458 2.087 1.789 2.062 1.697 1.399
5.077 1.885 1.558 1.295 2.062 1.734 1.471 2.169 1.842 1.578 2.249 1.915 1.651 1.846 1.518 1.254

3.1.3 Ky
2 K-S K; 3 Kic
K~ N f(l o‘% Ky = F! f{l ox @ f{l ox Kic 3 Table 3 Inversed value of K¢
3 for different crack depths
0.279 MPa m1/2 Ky ox/ K/
/m  MPa m'? MPa MPa m'?
N 4.442 1.976 0.341 1.414
1.278 MPa m'”? . 4.795 1.956 0.362 1.391
3.2 5.006 1.910 0.323 1.379
) 5.077 1770 0.277  1.314
KI KIC
1 5.077m 2
3 .
2 Q, HT 0, H T. 0, HT
Q, HT . 2 105 m
5.077m .
—o— 7KA7. 90.00 m—m—7K 437 100.00 m —a— 7K A7 105.00 m —=—7K 7. 110.00 m —%— 7K 712000 m —e—7K£7126.30 m
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Fig.2 Abnormality diagnosis diagram of a crack 5.077 m in length
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Abnormality diagnosis of crack based on fracture mechanics

LI Xue-hong' ZHANG Xiao-wen® GU Chong-shi’ XU Hong-zhong'
1. School of Civil Engineering Nanjing University of Technology Nanjing 210009  China
2. City Flood-prevention Management Division of Wuxi City Wuxi 214031  China
3. School of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China

Abstract Based on the actual operation condition of a gravity arch dam crack abnormality diagnosis diagrams were
obtained using fracture mechanics mathematical simulation and concrete fracture toughness that is inversed using
probability analysis. The results indicate that the crack 5.077 m in length at Elevation 105 m will keep extending under

low temperature and low water level. We should pay attention to this situation during the operation.

Key words crack abnormality diagnosis fracture mechanics inverse analysis





