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Abstract

This study focuses on stress relaxation of steel strands—the dominant factor governing long-term
prestress loss—and conducts experimental investigations in accordance with relevant national stand-
ards. The results indicate that strand relaxation exhibits a distinct pattern: a rapid initial decline fol-
lowed by gradual stabilization, with the most significant attenuation occurring within the first 0~50
days. Data collected within the first hour show high dispersion; consequently, extrapolation based
on measurements taken after 60 minutes yields the highest accuracy. The 1000-hour relaxation rate,
extrapolated from 120-hour test data, is 2.51%, satisfying code requirements. Furthermore, specimen
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length was found to have no significant effect on the relaxation rate. Comparative analysis reveals that
while the low-relaxation model specified in the code captures the general trend, it underestimates
early-stage losses due to its omission of short-term effects, such as anchorage set. The measured long-
term loss is approximately 35.7% lower than the code-predicted value. It is recommended that an-
chorage setbe limited to within 8 mm and that the predictive model be calibrated using empirical data
to enhance the accuracy of prestress loss forecasting.
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Figure 1. Relaxation testing apparatus for steel strands used in this experiment
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Figure 2. Schematic diagram of the steel strand relaxation testing apparatus
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Table 1. Ratio of intermediate to ultimate relaxation loss of steel strands
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Table 2. Results of relaxation test for extrapolated 1000 h relaxation rates based on different starting times of extrapolation
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60 min
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Figure 3. Measured vs. calculated stress relaxation of steel strands under an anchoring force of 133.8 kN
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Figure 4. Measured vs. calculated stress relaxation of steel strands under an anchoring force of 160 kN
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