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on Hinge Joint Damage Degree
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Abstract: In order to identify the damage to hinge joints of hollow slab bridges, a hinge joint calcula-
tion model of the spring hinge link system is established based on force and deformation modes of
hinge joints. The model considers the shear deformation and lateral deformation of hinge joints. Fur-
thermore, the hinge joint model and the hollow slab form the calculation model of the hollow slab
bridge structure. Based on the structural calculation model, the calculation method of damage degree
of hinge joints is described, and the working performance of hinge joints is evaluated according to the
damage degree. The accuracy and practicability of the method are verified by ANSYS numerical analy-
ses and bridge tests. The results show that the damage identification method can accurately identify
the damage of hinge joints in numerical simulation and actual bridges. Moreover, the calculation re-
sults of internal force at the hinge joint are in good agreement with numerical simulation. However,
the calculated value of damage degree at the hinge joint is inversely proportional to the distance from
the loading position to the damaged joint, so it is recommended that the loading position should be as
close as possible to the hinge joint that may be damaged.
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Fig.6 Displacement of the hollow slab caused by a unit shear force at the hinge joint
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Table 2 Theoretical and measured values of vertical dis-

placement at the hollow slab

N Tﬁ*f%kl&ﬁf Tﬁﬁkldﬁf

MG SoiifE O BNgE S
¥ 0.649 0.474 0.293 0.205
2 0.672 0.474 0.348 0.230
3 0.700 0.493 0.413 0.243
47 0.724 0.500 0.490 0.290
5 0.717 0.160 0.582 0.270
67 0.685 0.540 0.685 0.480
7 0.627 0.500 0.794 0.530
g 0.569 0.461 0.881 0.627
9 0.518 0.352 0.954 0.595
107 0.473 0.378 1.009 0.685

x3 MGEDIHESER

Table 3 Calculation results of damage degree D

LG i 4R T Bl — i 4 T
No.1 0 0
No.2 0 0
No.3 0 0
No.4 0.99 1
No.5 1 0.71
No.6 0 0
No.7 0 0.64
No.8 0.64 1
No.9 0 0.13

MG 2 3 By BLEE 10 B D iR 45 8 UL 2
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Fig.21 Evaluation results of working performance at the
hinge joint
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