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Research proposal for deformation safety monitoring of high arch dams based on fractional-order modeling
theory//YANG Guang'*, GU Hao', LIU Shangwei>, BAO Tengfei' , SUN Jin® , LUAN Bowen®( 1. State Key Laboratory of
Hydrology-Water Resources and Hydraulic Engineering, Hohat University, Nanjing 210098, China; 2. School of Water
Conservancy, North China University of Water Resources and Electric Power , Zhengzhou 450046, China; 3. College of
Surveying and Geo-informatics, North China University of Water Resources and Electric Power ,Zhengzhou 450046, China)

Abstract: Considering the structural characteristics and operation characteristics of high-arch dams, and based on the
shortcomings of existing research in the aspects of fractional-order element models, physical and mechanical parameter
inversion of concrete dams, and deformation safety monitoring development of concrete dams, a research proposal is
developed based on the fractional-order modeling theory to scientifically monitor the deformation behavior of high arch dams
in operating conditions. Fractional-order numerical simulation of deformation characteristics of high arch dams and
fractional-order model-based deformation safety monitoring approaches of single observation point and observation point
group are two interrelated scientific problems of the research proposal. The main research process is as follows, fractional
element model construction, physical and mechanical parameter inversion, deformation monitoring of single observation
point, deformation monitoring of observation point group. Basic to in-depth, simple to complex, phenomenon to essence,
theory to application, local to whole, one-dimensional to multidimensional are the research principles. Three key scientific
and technical problems should be solved to realize the research proposal, which are fractional-order element model of
accelerated rheology of high arch dams in three-dimensional high stress state, elastic and viscoelastic parameter inversion of
fractional element model, and fractional-order analysis model of time-dependent deformation of high arch dams.
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