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Innovative Applications of High-performance Concrete in Bridge
Engineering
Z0U Bing
(Northwest Municipal Engineering Design and Research Institute Co., Ltd., Lanzhou 730000, China)

Abstract: The innovative applications and research progress of high-performance concrete (HPC) and ultra-high-
performance concrete (UHPC) in bridge engineering is systematically discussed, and the technical advantages,
engineering practices and future development directions of these concretes are analyzed. By comparing the mechanical
properties, durability and construction characteristics of normal concrete (NC), HPC and UHPC, combined with the
differentiation of domestic and international specification standards and the typical engineering cases (such as the
diaphragm-free prefabricated assembly technology and fully external prestressing system design of the Yingde Beijiang
Fourth Bridge), the practical application effects of UHPC in bridge structures are systematically evaluated. The research
innovations include proposing a UHPC bearing capacity design method based on fiber aspect ratio parameters, which
breaks through the technical pathway limitations of the European and American fiber orientation coefficient K, to
establish a “transverse slicing + longitudinal segmenting” prefabricated assembly process, which achieves the
industrialized construction of UHPC box girders with a 102 m span, and to quantify the full-life-cycle carbon emission
reduction benefits of UHPC bridges through the life cycle assessment (LCA), which is 60% lower than that of steel
structure. The research results indicate that UHPC can significantly reduce the structural self-weight and carbon
emissions by virtue of its ultra-high strength, excellent durability and lightweight characteristics, and its service life is
extended to 200 years. However, the high cost, complex construction technology and long-term performance verification
of UHPC still require further research, which can provide the theoretical and engineering practical support for the
localization of UHPC bridge design codes and the development of green bridge technologies under the “dual carbon”
goals.

Keywords: high-performance concrete; ultrahigh performance concrete; bridge engineering; mechanical properties;
durability; specification and standard; structural optimization
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