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Mathematical model for assessment of the safety of over three-span

steel beams based on average strains from long gage optic sensor
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ABSTRACT

Although the strain distribution along the length of a beam in buildings or infrastructures is
non-uniform, most fiber optic sensors are point sensors that can measure the strain only at a local
point of a beam. Long gage fiber optic sensors that measure integrated strain over a relatively lon'gr
length can consider strain variation. This type of sensor was found to be efficient and useful for
monitoring large-scale structures. On the other hand, the maximum strain or stress in a beam can not

. be measured with long gage optic sensors. However, for the assessment of the safety of multi-span
steel beams subjected to various vertical loads, the maximum strain or stress measured during
monitoring is required for comparison with the allowable stress of the beam calculated by a design
code.” Therefore, in this paper, mathematical models are presented for determination of the maximum
values of strains in more three-span steel beams based on the average strains measured by long gage
optic sensors.
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e WY E (Strain)

E : @474 (Modulus of Elasticity)
Z : @HAF (Elastic Section Modulus)
M : Z9E (Moment)

o : 89 (Stress)
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