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Damage Identification of the Suspenders in Pedestrian Suspension Bridge

Zhang Yanling'’, Hou Yifeng'>, Wang Zehan'?, Cao Yang'’

(1. Key Laboratory of Roads and Railway Engineering Safety Control of Ministry of
Education, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: The suspenders in suspension bridges would be damaged due to corrosion and fatigue,
which might affect the use and even safety performance of the bridge. Therefore, the damage identifica-
tion should be carried out in time. Taking the pedestrian suspension bridge as the research object, the
influence of the damage and fracture of suspenders on the mechanical performance of the bridge was ana-
lyzed in this paper, and the applicability of the modal curvature and corresponding calculating factors to
the damage identification for suspenders was studied. The results show that the damage of suspender
has little influence on its cable force, but it will increase the stress of itself. The fracture of a suspender
has the greatest impact on the stress of its adjacent suspender. The displacement, bending moment and
main cable axial force of the main girder change greatly at the position of the damaged suspender. The
modal curvature difference is sensitive to the suspender damage of pedestrian suspension bridge. The
damage factor DF and its normalized parameter DDF can effectively identify the damaged suspender posi-
tion when a single suspender is damaged. When multiple suspenders are damaged at the same time, they
can be effectively identified by levels according to DF value, but the effect on short suspenders in mid
span area is general. This method has good accuracy for the position and degree of damage of the dam-
aged suspender,

Key words: pedestrian suspension bridge; suspender; damage identification; modal curvature differ-

ence; damage factor



