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Abstract

To ensure the structural safety and rationality of prestressed concrete continuous rigid frame
bridges during the construction phase, this study first conducted a two-year construction monitor-
ing of the bridge. Subsequently, based on monitoring data, a detailed comparative analysis was con-
ducted between the measured bridge alignment and stress changes and the finite element simula-
tion values, and the settlement results and temperature observation data of the bearing platform
were analyzed. The research results indicate that during the construction phase, the measured
bridge alignment is highly consistent with the finite element simulation values, with a correlation
coefficient of 0.99. The measured stress results are consistent with the finite element simulation
values, with a maximum deviation of only 1.96 MPa, and no tensile stress was observed. During the
observation period, the abutment showed a small settlement, with all observed values within 10
mm, and the settlement showed a gradually decreasing trend. The temperature of concrete exhibits
a periodic change similar to that of air temperature, with the appearance of the extreme tempera-
ture of concrete slightly lagging behind the temperature, usually reaching its lowest point around 7
a.m., with a lag time of about 1.5 hours. Although the temperature of concrete fluctuates with tem-
perature, its daily variation is much smaller than that of temperature, which is mainly attributed to
the thermal inertness characteristics of concrete. In addition, this article provides important meas-
ured and simulated data for the construction management and monitoring of prestressed concrete
continuous rigid frame bridges, further verifying the effectiveness and accuracy of the finite ele-
ment simulation method in engineering practice.
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Figure 1. Overall layout of the bridge (Unit: cm)
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Figure 2. Calculation model diagram. (a) Plan view of computational model;
(b) Calculation model elevation view
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Figure 3. Test section
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Figure 5. Cross section for stress testing of the entire bridge
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Figure 6. Stress test section
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Table 1. Comparison between edge span stress test results and finite element simulation values
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AN S -4.78 -4.49 0.29 -1.70 -2.96 -1.26
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Figure 8. Schematic diagram of control points for set-

tlement observation of bearing platform (unit: cm)
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Figure 9. Settlement of pier cap on the left 294 pier
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Figure 11. Settlement of pier cap on the left 30# pier
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Figure 12. Settlement of pier cap at right 30#
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