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Study on Mechanical Properties of PC Box Girder Strengthened with Bonded Steel
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Abstract: In order to solve the problem of the lack of a clear design theory for the PC box girder bridge webs
under normal use after bonding steel plates on the webs for shear reinforcement, starting from the influence of
the PC box girder webs bonded steel plates on its flexural stiffness and the width of oblique cracks, using the
linear superposition principle and stiffness distribution theory, the calculation methods of flexural stiffness and
oblique crack width of reinforced PC box girder components under secondary stress condition after bonding
steel plates to their webs are studied. The solid finite element model of the PC box girder bridge under the
secondary stress condition is established by using Abaqus simulation analysis software, and the simulation
result is compared with the theoretical calculation result. The result shows that (1) When the width of the
oblique crack in the web is large, the flexural stiffness of the web concrete can be ignored. The calculation
result of the theoretical formula is similar to the finite element simulation result, and the calculation formula
of the flexural stiffness is preliminarily available. (2) For the calculation of the oblique crack width, it is

found from the influence curve of load vs. crack width that the load and the oblique crack width
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approximately present a linear correlation rule when the load is less than a certain critical value. At this time,

the stiffness distribution theory can be used to calculate the oblique crack width. However, when the load

increases to a certain extent, secondary stress redistribution occurs in the structure, the crack development

appears an obvious inflection point, and the stiffness distribution theory is no longer applicable, it is

recommended to use a larger crack correction value at this time. In summary, when the crack width is below

a certain limit, the force transmission mechanism of the steel plate, concrete and stirrup under the load is

relatively clear, the linear superposition principle and the stiffness distribution theory can be applied. Once

the crack width exceeds the limit value, the inhibition of the steel plate on the crack development is obviously

weakened, and the force transmission mechanism is more complicated, so the above theory is no longer

applicable.

Key words: bridge engineering; steel plate reinforcement; theoretical analysis; PC box girder bridge;

bending stiffness; oblique crack
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