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Application of Reinforcement Method of UHPC
Thin Layers to Trough Beam Bridges
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Abstract: The connecting slabs (deck slabs) of the main beams of the prestressed concrete
trough beam bridges are prone to the crack deteriorations in operation. To remedy the cracks in the
slabs and improve the load conditions of the bridges, the reinforcement method of the ultra-high
performance concrete (UHPC) thin layers (i. e. a thin layer of the UHPC was to be cast at the
bottom of a deck slab and the slab with the thin layer of the UHPC was made to work integrally
with the existing structure) was proposed. The reinforcement construction of the Wenzaobang
Bridge on Shanghai-Jiading Expressway was cited as an example and the application of the method
to the deck slabs of the bridge was described. To check up the reinforcement effect, the ANSYS
was used to set up the finite element model for the local part of the deck slab Type A of the bridge,
the stress analysis of the slab was implemented and the stress and deformation of the slab before

and after reinforcement was analyzed based on the load tests. From the theoretic and test analysis,
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it is known that under the action of the vehicle load, the transverse stress of the slab after the rein-

forcement decreases below 0.5 MPa and the tensile stress of the UHPC thin layer is 2. 5 MPa. The

transverse strain of the slab decreases by about 65%, the vertical deflection decreases by about

60% and the measured stress values and finite element values are basically consistent, which shows

that the method can effectively improve the load conditions, enhance the rigidity and reduce the de-

flection of the deck slabs of the trough beam bridges.

Key words: highway bridge; trough beam; prestressed concrete structure; ultra-high perform-

ance concrete; reinforcement method of thin layer; finite element method; load test; bridge rein-

forcement
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Fig. 6 Layout of Strain and Displacement
Measurement Points on Deck Slab Type A
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