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ISSUES IN DESIGN OF LONG-SPAN PC BOX GIRDER BRIDGES
BASED ON INVESTIGATION ON BRIDGE DISEASES

Z. T. Li, Z, F. Pan, J. Q Wang
(Key Laboratory of R. C. & P. C. Structures, Ministry of
Education, Southeast University, Nanjing, 210096, China, )

Abstract. In the past twenty years, excessive deflections and cracks in the box girders have
commonly appeared in some long-span prestressed concrete box girder bridges after a peri-
od of operation, reducing the serviceability and durability of bridges. However, the causes
of excessive deflections and cracks are still not clear. Based on the investigation on the pre-
ceding two problems, the long-span PC box girder bridges are studied from several as-
pects, such as the high-span ratio, longitudinal prestress design, composition design and
configuration of stirrups. Moreover, the cause mechanism of excessive deflection problem
is explained, and the impact of shear deformation on structural deflection is studied after

the formation of inclined cracks. In addition, the efficiency of different layouts of spare
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tendons is compared for improving the deflection problems, and the determination of spare
tendons is performed through the uncertainty analysis of creep, shrinkage and prestress
effects. Research indicates that the smaller high-span ratio and the cancellation or insuffi-
ciency of web’s bent-down tendons are the main causes for the preceding two problems,
and the effects of shear deformation and development of inclined cracks on the deflection
could not be ignored.

Keywords: box girder bridge, deflection, inclined crack, high-span ratio, web’s bent-down

tendons, shear deformation, spare tendon
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