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Abstract

With the rapid advancement of high-speed railway construction, large-span prestressed concrete
continuous beams are extensively employed in railway bridge projects due to their exceptional
load-bearing capacity and seismic performance. This is particularly important in complex terrain
and high-load environments, where the use of box section designs can significantly enhance the
structural stability. However, the construction of Block 0, positioned at the midpoint of the continuous
beam, presents numerous challenges due to its structural complexity and the high density of steel
reinforcement during the concrete pouring process. During the pouring operation, difficulty arises
in effectively consolidating the concrete in Block 0, as conventional vibrators may not adequately
reach areas requiring vibration, especially in densely packed regions of steel reinforcement located
above the supports and at the base of the web plate. This often leads to inadequate compaction,
resulting in defects such as honeycombing, voids, and aggregate segregation. The subsequent reme-
diation and maintenance costs can be substantial, compounded by the challenges posed by working
in limited spaces post-construction. Therefore, based on a high-speed railway project, this article
selects the 0# block of prestressed concrete continuous beam for high-speed railway and adopts the
construction technology of porous multi-point vibration. By optimizing the arrangement of steel
reinforcement through Building Information Modeling (BIM), and integrating approaches such as
fabric string tubes, reserved vibration channels, and formwork openings, potential risk points were
effectively identified. These measures ensured comprehensive concrete vibration across all sec-
tions, thereby improving construction quality and reliability.
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Figure 1. High speed railway bridge
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Figure 3. Parametric modeling of reinforcement families
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Figure 4. Optimization of prestressed duct layout
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Figure S. Statistical analysis of reinforcement quantities
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Table 1. Issues related to reinforcement quantities
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