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Stress-strain conversion of strain gauge set
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(1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University,
Nanjing 210098, China;
2. College of Water Conservancy and Hydropower Engineering , Hohai University, Nanjing 210098 , China)

Abstract; In order to improve the accuracy of the final stress result in stress-strain conversion, we analyze some
key problems, including the reference time selection, non-stress gauge reliability, formula fitting of creep
parameters, stress increment loading mode, and strain gauge set balance, according to general steps of stress-strain
conversion. The analysis results show that the reference time selection lacks a scientific and reasonable quantitative
principle, the non-stress strain gauge reliability analysis lacks a feasible evaluation criterion, the formula fitting of
creep parameters requires a global optimization algorithm, and the stress increment loading mode requires
instantaneous loading at the midpoint and ending at the endpoint. Meanwhile, based on the probability theory, the
problem of strain gauge set balance is transformed into an optimization problem, and an optimization balance

method is put forward, and proven to be scientific and reasonable through a mathematical experiment.
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Fig. 1 Comparison of field-measured values and laboratory test values of concrete autogenous volume deformation
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