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Development of an Optical Amplification-Based Method for Drying

Shrinkage Testing of Concrete and Design of a Test Mold
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( College of Aerospace and Civil Engineering, Harbin Engineering University, Harbin 150001, China)
Abstract: This paper introduces a system for drying shrinkage testing of concrete, which is
characterized by high-precision measurement, self-calibrating data, and real-time measurement
capabilities. By designing an optical amplification mechanism, the system magnifies the
micro-displacements in the target test, enabling convenient measurement using optical techniques
and eliminating errors caused by factors such as electromagnetic interference in the measurement
of micro-displacements. By employing image recognition, ranging technology, and a combination
of micro-scale ruler measurements and calibration methods, the testing equipment achieves
high-precision measurement of micro-displacements and self-calibration functionality, addressing
the limitation of traditional measurement methods that lack in-process calibration capabilities.
Additionally, this system allows for immediate measurement after concrete pouring, avoiding
measurement errors caused by the starting time of the test.
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