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Optimization of optical fiber monitoring network structure for crack detection of high concrete arch dams//WU Yong-
hong' XU Hong-zhong® GAO Pei-wei' CAI Hai-wen® 1. College of Water Conservancy and Hydropower Engineering Hohai
University  Namjing 210098  China 2. College of Civil Engineering  Nanjing University of Technology =~ Namjing 210093
China 3. Shanghai Institute of Optics and Fine Mechanics The Chinese Academy of Sciences  Shanghai 201800 China
Abstract The target and technical route of optimization of distributed optical fiber monitoring network for crack detection of high
concrete arch dams based on Rayleigh scattering are presented and orthogonal ineffectiveness concrete model tests are performed for
optimization of the network structure. It is found that at an angle less than 60° between optical fiber and cracking surface and within
the crack width range permissible in dam safety monitoring the minimal resolution of cracks only reaches 1/6 of the corresponding
water conservancy technical standard in China. It is pointed out that the optical fiber should be embedded within an angle 60° to the
predicted cracks in this method so that the monitoring results can meet the requirement of sensitivity of dam safety monitoring.
Furthermore an optimal structure for optical fiber monitoring network is proposed for crack detection of Xiaowan arch dam.
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