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Abstract: In this paper, a novel type of super—long—span continuous rigid—frame bridge was presented,
ultra-high—-performance steel-shelled concrete (UHP-SSC) continuous rigid—frame bridge with box girder,
with steel shell filled with ultra-high-performance—concrete (UHPC) and perfobond leiste stiffeners (PBL)
as fundamental components unit. UHP-SSC box girder employed UHPC to bear pressure, and steel shells
bear tension, which may be used as the UHPC pouring non-removable formwork, allowing the light self-
weight and high strength properties of steel and UHPC to be completely exploited. Conceptual design of
the 400-meter—long continuous rigid—frame bridge with UHP-SSC box girder was studied, the results
indicated that the thickness of top plate, bottom plate, and web plate of the UHP-SSC box girder can be
greatly lowered. The suitable side—to—mid span ratio new continuous righid—frame bridge is 0.5~0.65, and
the reasonable beam height ratio of the pier and midspan is 2.59~3.59, and the height of box girder at the
pier accounts for 1/26~1/32 of the main span. The strength and stiffness of the new box girder meet the
mechanical requirements of the code for fully prestressed concrete structure. The superstructure weight per
square meter of UHP-SSC continuous rigid-frame bridge is reduced by approximately 132.8%, 76.8%,
324.4% and 338.3% respectively, when compared to mixed beam continuous rigid—frame bridge, arch
bridge, cable-stayed bridge, and suspension bridge with similar span, and the carbon emissions are also
reduced by about 28.5%, 57.1%, 14.1% and 55.7%. The superstructure cost of the new UHP-SSC
continuous rigid frame bridge is increased by about 3.1% and 1.3% respectively, when compared to the
mixed beam continuous rigid—frame bridge and arch bridge, and decreased by about 26% and 46.1%
respectively, when compared to the cable-stayed bridge and suspension bridge. The new UHP-SSC
continuous rigid-frame bridge has evident structural light self-weight properties, better economic and
environmental performance, and has strong competitiveness in long—span beam bridges, as well as
excellent technical popularization and application possibilities.
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Fig.9 Comparison of superstructure’s main

technical and economic indicators of

different types of bridge
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Table 3 Comparison of superstructure’s main technical and economic indicators
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