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An improved method based on D-S evidence theory and its verification in damage location for guide wall
structure//LI Dechun', LIAN Jijian', SU Fang’, LI Chengye’ (1. State Key Laboratory of Hydraulic Engineering
Simulation and Safety, Tianjin University, Tianjin 300072, China; 2. Agricultural Water Conservancy Department of Tianjin
Water Authority, Tianjin 300074, China; 3. The Construction Managemeni and Quality Safety Center of Minisiry of Water
Resource, Beijing 100038, China)

Abstract: Due to some deficiencies in the combination rule of D-S evidence theory, some dynamic signatures for damage
location are determined according to the vibration characteristics of guide wall structure induced by flood discharge. The
responses measured from health state and damage state are utilized to respectively calculate these dynamic signatures, which
are applied to preliminary judgment of damage location. And the identification results are regarded as evidences for fusion
decision to decide the damage location by using the improved D-S evidence theory. The results demonstrate that the
accurate decision can be obtained based on few evidences by utilizing the method proposed, the errors originated from
sensor and noise are avoided, and the influence on final fusion decision of the wrong evidence is effectively reduced. The
method based on dynamic signatures and improved D-S evidence theory is applicable to damage localization.
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