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Abstract: The damage identification method of slab based on modal frequency variation of slab is pro-
posed. The relationship between slab damage and frequency is studied by numerical simulation. First-
ly, the slabs are composed of the layered slab and integral slab, which are applied with the linear and
cyclic loading with equal amplitudes, respectively, and the modal test was carried out on slabs which
are applied with the cyclic loading with equal amplitudes. On this basis, a refined numerical simulation
method is proposed and the results calculated by numerical simulation are compared with those pro-
duced by the linear loading test. Finally, the finite element numerical simulation method is used to cal-
culate the existing damage based on the overall structure and the damage based on the slab frequency

variation. The results reveal that: 1) the frequency of the slab after cracking is lower than the frequen-
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cy of the slab before the cracking, and the frequencies of layered slabs before and after the cracking are

similar to the integral frequency of slabs correspondingly. 2) The cracking damage performance of the

slab based on modal variation before and after cracking can be accurately simulated by the refined finite

element numerical simulation method. 3) The existing damage identification method based on the fre-

quency variation of the overall structure can not accurately reflect the damage performance of the slab.

4) The damage identification method based on the variation of the floor frequency calculated by numer-

ical simulation can accurately reflect the crack damage performance of the slab. The method can pro-

vide a reference for the damage identification of the slab.

Keywords: slab; modal frequency; modal test; numerical simulation; damage identification method
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two test slabs
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Table 1 Comparison of finite element modes and tests be-

fore and after cracking
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