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Crack Opening Displacement of Concrete
Exposed to High Temperature

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

Abstract: Wedge splitting test was carried out on the
concrete exposed to high temperature to investigate the
relationship between crack tip opening displacement « and
crack mouth opening displacement & during the whole fracture
process. It is found that the initial cracking load determined
from ¢-w curve shows a good coincidence with that determined
from load-crack mouth opening displacement (P-8) curve.
The value of w was calculated from & based on the two
parameters fracture model and hinge model, and the
comparison with the experiment data show the two parameters
fracture model has a better accuracy. Finally, the exponent

relationship of w and crack extension Aa was established.

Key words: post-fire concrete; wedge splitting method;
crack tip opening displacement; crack mouth opening
displacement; initial cracking load
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Fig.1 Geometry of specimens
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Fig.2 Testing phenomenon of post-fire specimens
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Tab.1 Comparison of initial cracking load
with two methods

f Py MR i 0w BaRE
2 ommc wmgmE mESE 0%
B /KN #H/kN
WSL 5 677. 00 5 677. 00 1.00
WS2 5 877. 00 5 082. 09 0. 86
WS3 20 6 854, 00 TokH it —
WS4 4 015. 10 4973. 80 1.24
WS5 5 652. 99 5 652. 99 1.00
Ws11 5 828, 35 TokH it —
Ws12 4 688, 40 4 688. 40 1.00
Ws13 120 4 712.68 TokH it —
WS14 2 794, 50 3 589, 55 1.28
WS15 — — —
ws21 1 886. 19 TokH it —
WSs22 3 479, 48 2 311, 57 0. 66
WS23 300 1 819. 02 1563, 43 0. 86
WSs24 2 298, 50 2 298, 50 1.00
WS25 1 964,55 1794, 78 0.91
WS36 1522, 38 1522, 38 1.00
WS37 — — —
WS38 450 1522. 38 1522, 38 1.00
WS39 1121. 20 1121, 20 1.00
WS40 988. 80 Tk Wi —
WS46 757. 46 TokH it —
Ws47 703. 30 TokH it —
WS48 600 805. 90 805. 90 1. 00
WS49 582. 09 582,09 1.00
WS50 763. 00 654, 85 0. 86
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Tab.2 Comparison of the calculated and experimental
value of critical erack tip opening displacement

e

R ac/ 3. AE  w A .:Tﬁ(l)wc ?A‘P(Z)wc
we W\E/C mm WifE/ WRE/ HEME/  HEAME/
mm mm mm mm
WS1 0.107 0.174  0.072 0,065 0. 043
wS2 0.097 0.120  0.067 0,039 0. 021
WS3 20 0.114 0.210  0.100 0,079 0. 057
W4 0.112 0.152  0.060  0.060 0. 043
WS5 0.107  0.237  0.100 0,096 0. 069
e 0.107 0.178  0.080  0.068 0. 046
WSl11 0.095 0.191 0.115 0,056 0. 029
WS12 0.107 0.224 0.151  0.084 0. 055
WS13 120 0.119  0.357  0.172  0.152 0. 100
WS14 0.117  0.198  0.107 0,083 0. 062
WS15 — — — — —
e 0.109 0.243 0.136  0.094 0. 062
ws21 0.121 0.653  0.275 0,283 0.216
WS22 0.117 0.667 0.317  0.280 0. 206
WS23 300 0.113  0.672  0.293  0.271 0.191
WS24 0.1056  0.577 0.296 0,262 0. 170
WS25 0.137 0.651  0.380 0,361 0. 306
SEHH 0.119 0.644 0.312 0,291 0. 218
WS36 0.125 1.009  0.713  0.544 0. 430
WS37 — — — — —
WS38 450  0.123 1,419  0.915  0.660 0. 540
WS39 0.127 1.348 0.617 0,617 0. 500
WS40 0.137 1.394 0.660 0,666 0. 568
e 0.128 1.293 0.726 0,622 0. 510
WS46 — — — — —
W47 0.128 2.082 0.862  0.684 0. 557
W48 600  0.152 1,908  1.404 0,813 0. 654
W49 0.131 1.687 1.596 0,973 0. 880
WS50 0.124 2,082 1.266 0,727 0. 570
e 0.133 1.848 1.282 0,799 0. 665
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Fig.10 Relationship of o and Aa
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Fig.11 Relationship of @ and Aa of specimens subjected to various temperatures
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