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Examination and Evaluation Analysis of Static and Dynamic
Load Test for Long-span Pedestrian Bridge

CHEN Feng, WANG Jian-hua, HU Qing-an, HU Da-lin, ZHU Hao
(School of Highway, Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: A static and dynamic load test examination for Chang’an University Pedestrian Bridge
was carried out. In view of the structural characteristic of pedestrian bridge and the result of
appearance examination, the finite element simulation analysis model for the pedestrian bridge
was established based on structural damage detection and bearing capacity evaluation theory, and
the test examination scheme of static and dynamic load was designed. Meanwhile, the bearing
capacity and security evaluation, the health examination as well as the damage diagnosis process
for this kind of bridge were analyzed and introduced through the condition visual inspection, and
the result contrast analysis between the static and dynamic load empirical datum with the
numerical simulation ones was done. After providing the synthesis evaluation for its structure
performance and the running condition, the further proposed maintaining scheme was given in
terms of structural damage and disease characteristics. The results show that the bridge behavior
is in good condition although its stress status is complicated.
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Fig. 1 Distribution of Suspenders
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Fig.2 Measuring Points for Fig.3 Measuring Points

for Strain of Arch Foot

Strain of Suspenders
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Fig.4 Measuring Points for

Deflection of Main Beam
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Fig. 5 Whole Bridge Deformation Under Load
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Fig. 6 Bridge Structure Deflection Under Load (Unit:m)
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Fig.7 Strain of Suspenders Under Load
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Fig. 8 Distributions of Checking Coefficients of

Strain of Suspenders
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Fig. 9 Distributions of Checking Coefficients of

Strain of Arch Rib and Arch Foot
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Fig. 10 Distributions of Checking Coefficients of
Deflection at L/4
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Tab.1 Comparisons Between Observed Values and

Calculated Values of Deflection Measuring Points

T - W | FEE HRAE Be Ao R B
AR
‘/ﬂa éﬁ% Dm/mm Dc/mm Dm M I):l I'Zli!g{ﬁ
L/4W| 20 —10. 080 —10. 007 1. 007
1 1.002
L/4E| 21 —9. 980 —10. 008 0.997
L/4AW| 20 —10. 905 —11.025 0. 989
2 0.992
L/4E| 21 —8.954 —9.009 0.994
L/4W| 20 0.890 0.902 0.987
3 1. 056
L/4E| 21 1. 020 0.907 1.125
L/4W| 20 1.035 0.943 1.098
4 0.954
L/AE| 21 0.702 0.867 0.810
L/4AW| 20 7.050 7.513 0.938
5 0. 857
L/AE| 21 5.832 7.515 0.776
L/4AW| 20 7.056 7.126 0. 990
6 0. 960
L/AE| 21 6.470 6.952 0.931
L/4AW| 20 4.780 5.615 0.851
7 0.891
L/4E| 21 5.231 5.617 0.931
L/AW| 20 —10. 342 —9. 445 1.095
8 1. 054
L/4E| 21 —9.562 —9. 443 1.013
L/4W| 20 —9.130 —9.293 0.982
9 1. 005
L/4E| 21 —8.006 —7.798 1.027
L/AW | 20 3. 840 5.779 0.664
10 0.731
L/4E| 21 4.615 5.781 0.798
L/4W| 20 5.981 6.497 0.921
11 0.992
L/4E| 21 7.030 6.616 1.063
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Fig. 11 Time History Curve of Deck Vibration
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Tab. 2 Calculated Results of Dynamic Properties
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Fig. 13 The Third Vibration Mode of Whole Bridge
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