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Evaluation of Structural Performance of Precast Modular Pier Cap
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ABSTRACT Prefabrication technologies are making bridge construction safer and less disruptive to the environment and traveling

public, making bridge designs more constructible and, improving the quality and durability by shifting site work to a more

controllable environment. Modular bridge substructures with concrete-filled steel tube (CFT) piers and composite pier caps were

suggested to realize accelerated bridge construction. The precast segmental pier cap consists of a composite pier table and precast

prestressed segments on the table. The pier table has embedded steel section to mitigate stress concentration at the connection by

small tubes. Each bridge pier has four or six CFT columns which connect to the pier cap. Shear strength of the pier cap was obtained

by extending vertical reinforcing bars from the table to the precast segment. Transverse prestressing was introduced to control tensile

stresses by service loadings. Structural performance of the proposed modular system was evaluated by static tests. Design

requirements of the composite pier cap were satisfied by continuous reinforcing bars and prestressing tendons. Standardized modular

substructures can be effectively utilized for the fast replacement or construction of bridges.

Keywords : CFT Pier, composite pier cap, precast, transverse prestressing, shear strength
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Fig. 7 Cracking for the central loading condition (4 CFT
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Table 3 Sections for calculation of ultimate strength (4 CFT
column specimen)

Section A-A Section B-B
Section FrE
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Fig. 9 Cross section for evaluation of strength
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Fig. 10 Stress block of section B-B
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