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Study on seismic performance of a lock head considering combined force of structure and anchored rock mass//
XIONG Mengqi', LI Yajun®, CHEN Xiaohu®, ZHANG Hanyun', JIANG Cai’ (1. College of Water Conservancy and
Hydropower Engineering, Hohai University, Nanjing 210098, China; 2. Three Gorges Hydropower Plant, Yichang 443133,
China; 3. Changjiang Survey, Planning, Design and Research Co. , Lid. , Wuhan 430019, China)

Abstract: To study the influence of nonlinear contact between structure and anchored rock mass on the seismic performance
of a lock head under earthquake, taking the first stage lock head of a double-line five-stage ship lock as an example, a
three-dimensional finite element model for the dynamic interaction of reservoir water-structure-anchor-bedrock was
established in the finite element software ADINA. The various contact problems in the lock head structure were simulated
by the nonlinear contact elements based on constraint function. The dynamic responses of the lock head structure, the
distribution law of the anchor force, and the contact state of different contact surfaces under the design earthquake were
analyzed by time-history analytical method. The results show that the piers on each side of the lock head are deformed to the
side of the navigation channel under the design earthquake, and the displacement increases along the height direction. The
maximum axial tensile stress of the anchor is less than its tensile strength. The upper parts of the contact surfaces between
different contact pairs are repeatedly opening and closing. The maximum opening of the contact surface increases with
elevation. At the end of the earthquake, the contact surface is restored to the state before earthquake. Therefore, the
structural deformation, structural stress, anchor stress and contact surface contact state of the lock head all meet
specification requirements under the design earthquake with good seismic capacity.

Key words: lock head; contact elements; anchors; dynamic response; seismic performance; nonlinear finite element
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