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Abstract: To improve the economics and construction convenience of the densely-reinforced STC-steel
composite bridge deck, the effect of the STC layer steel bar spacing on the bending and tensile static
performance of the STC-steel composite bridge deck was studied, and the lightweight STC-Steel
composite bridge deck was presented. Taking a bridge in Foshan as the engineering background, a
STC-steel composite deck strip model with two different reinforcement ratios was designed and
produced. Through static failure test, the STC paving of the composite bridge deck structure under the
action of negative bending moment was investigated. The result show that the nominal bending tensile
cracking strength of the STC layer of the lightweight STC-steel composite bridge deck with a steel bar
diameter of 10 mm and a spacing of 80mm reaches 24.66 MPa, which satisfies the actual engineering
design load strength requirements. The nominal bending strength of the STC layer of the combined
bridge deck increases with the increase of the section reinforcement ratio. When the section
reinforcement ratio is doubled, the bending tensile strength can be increased by 41.11%~50.61%.

According to the load-deflection curve, the stress process of lightweight STC-steel composite bridge deck
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can be divided into linear elastic stage, crack development stage, yield stage and failure stage. STC layers

with different reinforcement ratios have the same effect on stiffness reinforcement of orthotropic steel

bridge deck. Before the ultimate bearing capacity is reached, the rigidity of the two sides of the combined

bridge deck is not much different. While meeting the actual engineering needs, the distance between the

steel bars of the STC layer is appropriately increased to facilitate construction and reduce the cost.

Key words: orthotropic steel bridge deck structure; reinforcement ratio; super toughness concrete;

bending tensile strength; static failure test
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Fig. 1 Schematic diagram of the test model (unit: mm)
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Fig. 3 Strain gauge measuring point layout of STC top layer (unit: mm)
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