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Tab. 1 Specimen number
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sf~10-0. 4-1 wi-10-0. 4-1 d-10-0.4-1 s=10-0.4-1 w=10-0.4-1

Erie) sf~10-0. 4-2 wi-10-0. 4-2 d-10-0.4-2 s=10-0.4-2 w=10-0.4-2
sf~10-0.4-3 wf-10-0.4-3 d-10-0.4-3 s=10-0.4-3 w=10-0.4-3
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Fig. 1 Extensometer and strain gauge layout
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Tab.2 Calculation results of the concrete fracture parameters

— ?%‘fiﬁi/ REME,  REEATE h%—i?j%k/ I i 45 A J— Fok=30))i 74
Gpa kN kN SR KJE/m KA EE
d-10-04-1 25.1 1.211 3.196 0.379 0.047 2 0. 672 1.212 0. 554
d-10-04-2 27.2 1.049 3.084 0. 340 0.054 6 0.745 1.320 0. 564
d-10-04-3 26.2 1. 127 2.647 0. 426 0.047 8 0.758 1.294 0. 586
SEHE 26.2 1.129 2.976 0. 382 0.049 9 0.725 1.275 0. 568
w—10-04-1 32.9 2.194 3.324 0. 660 0.040 1 0.912 1.290 0.707
w—10-04-2 34.3 2.104 3.518 0. 598 0.042 1 0. 895 1.313 0. 682
w—10-04-3 33.0 2.258 3.642 0. 620 0.041 1 0. 880 1.351 0. 651
FHIE 33.4 2.185 3. 495 0. 626 0.041 1 0. 896 1.318 0. 680
s=10-04-1 33.5 2. 114 3.682 0.574 0.042 3 0.934 1.376 0. 679
s—10-04-2 33.5 2.343 3.582 0. 654 0.042 0 0.901 1.259 0.716
s=10-04-3 32.2 2.341 3. 801 0.616 0.041 7 0.798 1.350 0. 691
S48 33.1 2.266 3. 688 0.615 0.042 0 0. 878 1.328 0. 695
wi—10-04-1 31.0 0. 834 2.684 0.311 0.050 5 0. 267 1. 128 0.237
wi-10-04-2 32.1 1.224 3.264 0.375 0.053 1 0. 345 1.314 0.263
wi-10-04-3 32.7 1.394 3.213 0. 434 0.055 3 0. 437 1.413 0. 309
S5 31.9 1. 151 3.054 0.374 0.053 0 0. 350 1.285 0.270
sf~10-04-1 24.7 2.012 2.714 0.741 0.051 3 0.624 1.171 0.533
sf-10-04-2 24.0 2.155 2.924 0.737 0.052 6 0. 667 1.316 0. 507
sf—10-04-3 25.3 1.837 2.924 0. 628 0.046 8 0.571 1.095 0.521
S 24.7 2.001 2.854 0.702 0. 050 2 0. 621 1.194 0. 520
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Experimental study on double-K fracture toughness of
concrete in different freezing and thawing modes

HU Shaowei', WANG Yang'**
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. College of Civil Engineering and
Transportation, Hohat University, Nanjing 210098, China)

Abstract; In order to study the effects of different freezing and thawing methods on the fracture toughness of
concrete with double-K, five groups of 15 specimens, respectively subjected to drying, water immersion, freezing
and thawing, salt immersion and salt freezing and thawing for 20 days, were studied in the three point bend test.
The eigenvalues and the whole process curve of the load, the displacement of the mouth and the strain at the tip of
the crack were measured. Based on the double-K fracture theory, the effective crack length, the crack initiation
load, the instability load and other fracture parameters were calculated. The results show that the influence of
different freezing and thawing methods on the concrete has some similarity. Not only the concrete of water freezing
and thawing but also the concrete of salt freezing and thawing can damage the elastic modulus of the concrete,
decrease the mechanical properties of the concrete and increase the toughness of the concrete. However, there is a
significant difference in the way of freezing and thawing between the degree of damage and the concrete after
damage. Water freezing and thawing damage to the concrete is mainly manifested in the fact that the concrete is
more easily cracked when subjected to water freezing and thawing, but the effect of water freezing and thawing
environment on the development of concrete in resistance to cracking is insignificant. Salt freeze-thaw damage to
concrete is mainly manifested in the salt freeze-thaw resistance to concrete cracks and the development of the ability

to reduce at the same time, but the concrete cracks occurrence will be relatively postponed.

Key words: concrete; salt-freeze-thaw ; water-freeze-thaw; double-K fracture parameters



