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Abstract:

(OSD) of nearside lane and emergency lane with a ultra-

By substituting the orthotropic steel desk

high performance concrete (UHPC) waffle deck for a
large-span bridge, a hybrid deck system was formed.
Thus, a transverse connection detail to link the two types
of decks was proposed. Specifically, positive and negative

bending specimens of the transverse connection detail
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were designed and tested to determine the failure mode,
ultimate bearing capacity, anti-cracking performance,
and cooperative moment bearing performance. Lastly, a
method of calculating the bearing capacity after cracking
was presented by taking into account the residual stress of
UHPC. The bridge decks on both sides are able to
cooperate with each other in bearing the external load
through the transverse connection detail, indicating better
plastic deformation capability. The OSD and UHPC walffle
decks conform to the plane section assumption in elastic
stage. With the proposed bearing capacity calculation
method, the bearing capacity of the positive bending
specimen can be predicted with satisfactory accuracy and
the error is within 8%. Local buckling is an important
factor in determining the ultimate bearing capacity of the
negative bending specimen, which should be considered

when calculating the bearing capacity.

Key words: bridge engineering; hybrid deck; static

test; bending performance; cable-stayed bridge; fatigue
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Fig. 6 Layout of strain gauges at midspan of positive bending specimen (unit: mm)
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Fig. 7 Layout of strain gauges for negative bending specimen (unit: mm)
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