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Abstract

This study investigated the vehicle-bridge coupling dynamic response of a simply supported beam
bridge and a continuous beam bridge considering the impact of expansion joint’s parameters
through field testing. The results show that the parameters variation of expansion joint has signif-
icant effect on the vehicle-bridge coupling dynamic response. The local impact response of the
bridge induced by vehicle will increase when the vehicle passes through the expansion joint.
Moreover, the peak value of the above local impact effect will decrease with the increase of the
distance between the testing point and the expansion joint. In addition, the height difference be-
tween the two side beams or between the side beam and the center beam of the expansion joint
will increase the impact effect of the vehicle on the simply supported beam bridge and the conti-
nuous beam bridge.
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Figure 1. Layout of bridge (unit: cm). (a) Elevation of bridge; (b) Elevation of bridge
B 1 FRIEHEEERA: cm). (a) HRYEE; (b) =REEHEE

2. HESHSCA

MR AR 4R R S g 48 . SR, R B0 AT RE S e 2 0 % b b A F (R A i 55 2 B0 4K
= B G [ X R AN R T (R AR AR, A AR S N R 2 5 22 (29 6 mm), 4 48 4% 5 (299 30 mm)&E,
wikE 2 Frows

MR A AE R B I 1 AN S 3 20 3 3 SN 5 7 T AN B8 B SR o — . R RR AR R AL
(RAFAE Jo) T 288, AL 20 30 37 WA (Fi 28k ) ) D) 58 A A WAE V2 3R 5 R IR 300 S e S P I B2 W 4 T T
SR 7 5

DOI: 10.12677/hjce.2024.134061 568 T AT


https://doi.org/10.12677/hjce.2024.134061

oSt 55

(a) (b)
Figure 2. Typical parameters of expansion joint. (a) Local unevenness of anchorage area of expansion joint; (b) Height
difference between beams at both sides of expansion joint
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Figure 3. Loading vehicle
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Figure 4. Arrangement of sensor measuring points (unit: cm)
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Figure 5. Test site. (a) IMC dynamic data acquisition system; (b) Displacement sensor
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Figure 6. Displacement time history curve (vehicle No. 2# with 40 km/h)
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Figure 7. Curve of impact factor of each measuring point changing with vehicle speed. (a) IFs of test vehicle 1; (b) IFs of

test vehicle 2
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Figure 8. Diseases of expansion joint
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Figure 9. Field test chart
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Figure 10. Simulation of height difference of expansion joint
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Figure 11. Vertical displacement time history curve
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Table 4. IFs of key sections
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Figure 12. IFs of measuring point for test span
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