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Fig. 2 Plane of polyurethane specimens
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Tab.1 Cases of contact stress model test on prestressed

curved duct

T /O e JEE R A sk /N
1 25 D200 T 45 98
2 25 D300 TG 452 196
3 34 D300 T BE 42 98
4 34 D300 T 452 65
5 50 D300 T6 BE 42 98
6 58 D200 ToRE 15 98
7 58 D300 TC A 45 98
8 69 D300 T BE 45 98
9 69 D300 R 98
10 86 D300 T BE 45 98
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Fig.4 Sectional tomography of loading-unloading
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Fig. 7 Contact stress of specimens in all cases
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Fig. 10 Contact stress with different curvature radius
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Abstract: The phenomenon of mid-span deflection and web cracking of box girder of long span
prestressed concrete bridges in operation is very common. According to the analysis of structural
stress, the mid-span deflection, caused by creep effect of concrete box girder, indicates that the beam
presents a tensile stress, which is quite different from the structural design intention, meaning that
several drawbacks are needed to be considered in the design theory of prestressed concrete structures.
In order to explore the distribution of contact stress between prestressed reinforcement and curved
duct as well as the influence of relevant parameters of curved duct, based on the Hertz contact theory,
a set of extrusion tests are conducted on the prestressed curved duct model, in which the deformation
data of model are recorded using CT scanning technology. Meanwhile, finite element software
ANSYS is also adopted to further explore the contact stress in curved duct. The results suggest that
the distribution of contact stress is bell-shaped, and the contact stress is positively correlated with the
tensile force, negatively correlated with the radius of curvature, and the gradient of contact stress is
negatively correlated with the contact angle. The conclusions are of significant reference for revising

the design theory of prestressed concrete structures.

Key words: long span prestressed concrete bridges; prestress loss; Hertz contact theory; curved duct;

contact stress



