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Research on Optimization of Pier and Foundation Bearing Capacity in Bridge Design
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Abstract: Bridge piers and foundations are the main components of the entire bridge structure in terms of stress and load-bearing
capacity. The stress design of bridge piers and foundations directly affects the safety, reliability, and economic rationality of the bridge.
This article focuses on how to optimize the bearing capacity of bridge piers and foundations in the process of bridge engineering
design. It summarizes the main theoretical basis for bridge pier stress characteristics and transmission pathways, the overall interaction
mechanism between bridge piers, foundations, and foundations, as well as the ultimate bearing capacity and deformation control
theory in bridge design; A systematic discussion was conducted on the bearing capacity of bridge pier structures, and optimization
measures were proposed in several aspects such as optimizing and improving the cross-sectional dimensions of bridge piers, applying
high-performance concrete and steel bars, and designing seismic resistance; At the same time, key technologies for optimizing the
bearing capacity of pile foundations and strengthening composite foundations were studied. From the calculation results, it can be seen
that there is a good synergistic force effect between the bridge piers, abutments, foundations, and foundations. Neglecting the plasticity
of the foundation and the detachment of the foundation will overestimate the safety margin of the pier column bearing capacity; After
using UHPC material to increase the compressive strength of the pier column to 160MPa, the stress on the pier column increased by
19.6%, but the excessive strength had little effect on enhancing the load-bearing capacity of the pier column. Based on numerical
simulation, a parameter sensitivity study was conducted on the collaborative carrying capacity to demonstrate the rationality and
feasibility of this optimization measure.

Keywords: bridge piers; basic bearing capacity; optimization design
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