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Research on load test of long-span continuous rigid frame bridge with
high piers

JIAYi', HUANG Ziqiu"?, WEI Chaokuan', LIU Qigian'

(1. School of Architectural Engineering, Kunming University of Science and Technology, Kunming 650500, China;
2. Yunnan Vocational College of Transportation, Anning 650300, China)

Abstract: To investigate the dynamic and static load characteristics of a high-pier long-span
continuous rigid frame bridge under normal operational conditions and the most unfavorable stress
states, dynamic and static load field tests were conducted based on the bridge load test method. These
tests considered various vehicle positions and speeds. The testing encompassed two primary scenarios:
positive load and partial load. In the static load tests, the strain and deflection of the main beam under
these two conditions were measured. Dynamic load tests assessed the bridge's impact coefficient,
natural frequency, and dynamic strain through barrier-free driving and braking tests at speeds of 20,
30, and 40 km/h. Upon collecting and processing the field data, a comparative analysis was performed
against theoretical calculations obtained from finite element software. The results indicate that the
measured deflection and strain values of the continuous rigid frame bridge are lower than the theoretical

values under both positive and partial load conditions. The maximum relative residual strain is found to

Y75 H#3:2023-03-10

EeTR:EX AR EREEGIH (52068037) ; 5 F 4 H AR 4 01 H (140520210091) 5 25 9 44 18 -1 5 BRI R 43 1 H
(109820210012)

WEES TR (1988—) B Rl Fz , B2\ S s PR 4 iR B + A A 55 7K 4R Rk V1 2 55 5 T A F5E TAE o E-mail:
h846793187@163.com

A5 W Ak < https: //jtkxyge. csust. edu. cn/jtkxyge/home



% 4 1A

KR, HF B BRI 4 R A 04 4T BB AT R

be 18.8%, and the maximum relative residual deflection is 11.71%, both of which are below 20%.

Furthermore, the measured vertical vibration frequencies of the first, second, and third mode of the

main bridge exceed the theoretical values. Overall, the bearing capacity of the continuous rigid frame

bridge meets the required standards.

Key words: continuous rigid frame bridge; dynamic and static load test; carrying capacity; impact

coefficient; natural frequency
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Fig. 1 Cross section of box girder structure of Dashuigou

Bridge (unit: ¢cm)
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Fig. 2 Elevation drawing of Dashuigou Bridge (unit: cm)
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Fig. 4 Schematic diagram of layout of strain measurement

points on the cross-section (unit: ¢cm)
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Table 2 Load efficiency coefficients of static load test
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Fig. 5 Comparison of relative residual strain under different
loading conditions
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Fig. 6 Comparison of strain calibration coefficients under
different loading conditions
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of strain under different loading conditions
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Fig. 8 Comparison of relative residual deflection under

different loading conditions
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