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Abstract Many concrete aqueducts in the large- and middle-scale irrigation area of Hubei province are seriously damaged so the
benefit of irrigation has been greatly restricted. The causes of danger or risk in aqueducts are discussed with the Paizi River
Aqueduct in the irrigation area of Danjiangkou Reservoir as an example. The performance of the aqueduct under different operation
modes is analyzed with the large-scale finite element analysis software ANSYS. The results show that the calculation model of
ribbed slabs and beams in hydraulic structures is unreliable if applied to the design of the thin-walled beam structure and the
actual forces acting on the aqueduct can be effectively simulated with the solid 3-dimensional finite element method. Also it is
proved that the use of CFRP sheets in risk removal and reinforcement of the aqueduct can have significant economic benefits.
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