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A COMPARATIVE STUDY ON PROPAGATION CRITERION OF
CONCRETE MODE | CRACK

WANG Cui-jin , DONG Wei, WANG Qiang , WU Zhi-min , QU Xiu-hua

(State Key Laboratory of Costal and Offshore Engineering Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract: In order to analyze the propagation of concrete mode I crack, three crack propagation criteria, which
are characterized by the initial fracture toughness, maximum tensile stress and nil stress intensity factor at the tip
of the crack, are introduced to derive the load-crack mouth opening displacement curves (P-CMOD) of three-point
bending beams. The P-CMOD curves are compared with the experimental results of concrete with variated
strength including C20, C40, C60, C80 and C100. The results indicate that the peak load and the P-CMOD curves
calculated using the crack propagation criterion characterized by initial fracture toughness have best matched with
the experimental ones. With the increasing of concrete strength, the P-CMOD curves calculated by the crack
propagation criteria characterized by maximum tensile stress and nil stress intensity factor at the tip of the crack
show an obvious deviation from the experimental curves; while the P-CMOD curves calculated by the crack
propagation criterion characterized by initial fracture toughness are close to the experimental results. It is
indicated that the crack propagation criterion characterized by initial fracture toughness is more suitable to analyze
the fracture process of concrete beams with different strength.
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Table 1 The proportions of concrete mix

x5 K2 R B/ (kg/m’) I~
YIS/ 14 5 KoMK REIR WK GREE)

C20 42.5 336 692 1177 195 — — — - 0.67

C40 42.5 446 593 1102 214 - - - — 0.48

C60 52.5 390 631 1226 142 61 — 6.3 — 0.35

C80 52.5 420 495 1155 144 120 60 134 0.3 0.24

C100 52.5 420 495 1155 138 120 60 9.0 0.3 0.23
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Table 3 The comparison of peak load
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TPB40 3.300 3.202 3.346 3.283 3.305 0.67 2.682 -18.32 2.920 -11.06
TPB60 3.469 3.545 3.462 3.501 3.631 3.71 3.742 -15.97 3.137 -10.40
TPB80 4.043 3.716 3.667 3.806 3.953 3.86 3.302 -13.20 3.341 -12.22
TPB100 4.767 4.840 4.669 4.761 4.268 —10.35 3.654 —23.25 3.728 —21.70
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