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Residual Fracture Toughness and Its Weight
Function Method of Post-fire Concrete

YU Kequan , SHANG Xingyon, LU Zhoudao
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract. Investigations on the residual fracture properties
based on Double-K fracture model is implemented. The load-
crack mouth opening displacement curves of ten groups
specimens at the maximum temperature of 600 °C are obtained
to calculate the Double-K fracture parameters. Using the
Petersson softening curve of cohesive stress, the cohesive
fracture toughness is calculated by weight function method and
the result is compared to that by analytical integral method.
The comparison results demonstrate a good coincidence and
the validity of Double-K fracture model to post-fire concrete is
proved.
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Fig.1 Relationship between critical crack tip opening

displacement g, and softening curve turning
point displacement w,
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Fig.4 P-5 curves of specimens at different temperatures
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Tab.1 Comparison of unstable fracture toughness determined by weight function approach and

analytical approach

wope BE/ Pui/ Poa/ &/  E/ G/ Ki/ Kg!/ K™/ KirE/ Kirl/ Kig™t/
C KN KN mm GPa (Nem!) (MPa:m'?)(MPa-m!?) (MPa-m!?) (MPa-~ m"/?) (MPa+ m"?)(MPa - m/?)
WSl 6.19 8.33 0.174 15.30  234.15 0. 505 0. 666 0. 691 L. 061 1171 1.196
Ws2 6.28 9.81 0.120 20.51 483,66 0.523 0.571 0. 608 1070 1.094 L131
WS3 20 7.26 10.40 0.210 20.66 438,22 0. 610 0. 968 1. 002 L. 497 1.578 1612
WS4 702 7.92 0.152 18.88  219.39 0. 357 0. 799 0.818 L 091 1.156 1175
WS5 5.65 9.39 0.237 15.45  321.05 0. 503 0. 715 0. 742 1213 1.218 1. 245
T 6.55 9.17 0.178 18.16  339.30 0. 498 0. 744 0. 772 L. 186 1.243 1271
WS11 5.03 8.37 0.191 10.65  396.52 0.518 0. 450 0. 489 0. 900 0. 968 1,007
WS12 120 4.71 7.53 0.357 9.48  654.73 0. 419 1016 1070 1. 202 1.435 1. 489
ws13 4.69 8.25 0.224 11.87  517.82 0.417 0. 745 0. 754 1058 1.162 L171
Wsl4 2.79 7.53 0.198 15.42  345.46 0. 249 0. 858 0. 951 L 107 1107 1. 200
WSl15 - = = = — — — — — — —
T 431 7.92 0.243 9.48  478.63 0. 401 0. 767 0. 816 L. 067 L.168 L.217
ws21 189 3.40 0.653 2.45  437.92 0.168 0. 450 0. 478 0. 556 0.618 0. 646
Ws22 3.48 5.53 0.667 3.49  611.47 0. 309 0.553 0. 597 0.841 0. 862 0. 906
WS23 300 1.82 3.38 0.672 L91 34177 0. 162 0. 374 0. 386 0. 480 0. 536 0.548
Ws24 2.6 4.97 0.577 199  564.12 0. 232 0. 359 0. 381 0. 589 0.591 0.613
WS25 2.03 4.17 0.651 4.03  549.99 0.175 0. 820 0. 824 0.913 0. 995 0. 999
T 2.37 4.29 0.644 2.78  501.05 0. 209 0.512 0. 533 0. 676 0. 721 0. 742
WS36 152 3.37 1009 141  611.53 0.135 0. 387 0. 401 0. 582 0. 522 0.536
WS37 - = = = — — — — — — —
WS38 450 152 3.26 1.419 1.46  482.45 0.135 0.341 0. 375 0. 527 0. 476 0.510
WS39 L12 3.07 1.348 1.34  663.10 0. 100 0. 420 0. 437 0. 563 0. 520 0.537
WS40 0.99 2.94 1.394 1.58  678.79 0. 088 0.513 0. 508 0. 659 0. 601 0.596
T L29 316 1.293 116 608,97 0.115 0. 415 0. 430 0. 583 0. 530 0. 545
WS46 0.76 1.13 1.482 0.47  228.23 0. 067 0.174 0.188 0. 221 0. 231 0. 245
WS47 0.53 1.48 2.082 0.48  395.06 0. 063 0. 209 0.216 0.277 0. 284 0.291
WS48 600 0.81 1.65 1.908 114 539,22 0.072 0.478 0.512 0. 550 0. 550 0.584
WS49 0.58 1.14 1687 0.38 33199 0. 052 0.188 0.198 0. 225 0. 225 0.235
WS50 0.62 1.48 2.082 0.38  273.07 0. 068 0. 155 0. 161 0.213 0.213 0.219
T 0.62 1.38 1.848 0.57  353.51 0. 064 0. 241 0. 255 0. 207 0. 301 0.315
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