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Finite Element Analysis on Crack Heating of Concrete Slab
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Abstract: Aiming at the shortcomings of the existing defect detection methods for concrete structures,
an ultrasonic infrared thermography detection method for concrete cracks was introduced. (1) The the-
oretical basis of the ultrasonic infrared thermography detection method was summarized, and the ther-
mal mechanism of crack was deduced and explained. (2) Considering material damping, self-vibration
characteristics and contact effects, a model was established to analyze the heating effect of a concrete
slab under ultrasonic excitation, based on finite element software ANSYS/LS-DYNA. The results
show that, under ultrasonic excitation, the heating of the concrete slab is obvious, and the method is
suitable for concrete material under the condition of laboratory. The contact and heating effects are dif~
ferent in different areas of the crack. The contact effects in the middle and the lower part of the crack

are strong and the heat is obvious. The nodal heating is determined by the contact collision effect of X
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direction (normal direction of contact surface) and the frictional slip effect of Y direction (tangent di-

rection of contact surface). The heating effect of the crack is related to the self-vibration characteristics

of the slab. When the excitation frequency is close to the slab’s natural frequency, the vibration of the

slab is strong and the heating effect is obvious. The above results have a certain reference value for the

nondestructive testing of concrete structures.

Keywords: ultrasonic excitation; cracks in concrete slab; contact and heating effects
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