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Influence of Different Boundary Conditions on Stress and Deformation of Steel Bifurcations
During Hydrostatic Testing
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[Abstract] As a critical component of the penstock system in hydropower stations, the structural safety and
long—term stability of steel bifurcations directly impact the operational efficiency of the power plant. Hydrostatic
testing serves as a core procedure for verifying the design, material performance, and construction quality of steel
bifurcations. The boundary conditions employed during the test (such as structural self—weight, support
constraints, surrounding rock elastic resistance, etc.) significantly influence the accuracy of the test results. This
paper systematically analyzes the specific mechanisms by which different boundary conditions affect stress
distribution and deformation through a comprehensive review of existing research findings. Additionally,

targeted engineering countermeasures are proposed to provide theoretical support for optimizing the design of

hydrostatic testing for steel bifurcations.
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