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Research of high performance fabricated bridge structures
based on UHPC

SHAO Xudong '*, QIU Minghong '*
(1. Key Laboratory for Wind and Bridge Engineering of Hunan Province, Hunan University, Changsha 410082, China;
2. College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: To address at the common technical problems existing in fabricated bridges, and to improve the
performance and quality of bridge, based on ultra high performance concrete (UHPC) technology, the research
group at Hunan a high performance fabricated bridge structure system is developed with excellent performance in
workability, serviceability and durability. In this paper, three types of high performance bridge structures were
introduced: i. e. fabricated UHPC box girder; fully fabricated UHPC w-shaped girder; and fully fabricated steel-
UHPC r-shaped composite girder. Based on a great number of experimental studies and theoretical analysis, the
research group revealed the basic mechanical performance of the fabricated UHPC bridge structure, and
preliminarily developed the calculation theory and design method for them. Results show that: (1) With the same
load-bearing capacity, the self-weight of UHPC fabricated bridge structure can be reduced to 40 % ~50% compared
with conventional fabricated bridge structures, and it’s convenient for large bridge component to be transported and
hoisted, (2) Since the anchorage length of rebars can be dropped to 10d in UHPC, the field-cast joint between
various girders can be obviously reduced. As a result, the welding of rebars and the amount of work in the
construction site can be canceled and decreased respectively, while the risk of cracking and leakage in joint could be
completely avoided; (3) The UHPC fabricated bridge structures could be maintenance-free in the service life owing
to its excellent corrosion, freeze-thaw cycles and leakage resistance. To sum up, since the high performance
fabricated UHPC bridge structures have the potential of overcoming technical bottlenecks in conventional fabricated
bridges, they should have a promising future.
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