MOUNTAIN-PLAINS CONSORTIUM

RESEARCH BRIEF | MPC 23-495 (project 508) | March 2023

Evaluation of a New
Double-Composite Simply-
Supported Steel Brldge Top concrete slab Top concrete reinforcement Shear Connector
| \ N\ [ |
System L \ Dc \_/ |

TETETETETETII e

ds tw4> e
by Steel Beam
; |
4; Iﬂ :
/ L] . L .‘ L] . x . L] L] L] LJ y‘
tf dcb / dsb
Bottom concrete slab Bottom concrete reinforcement

the ISSUE

The use of rolled beams (beams fabricated by rolling steel through a series of dies to create the
desired shape) in medium- to long-span bridges can be very beneficial because they require much
less maintenance in comparison with plate girders (girders fabricated by welding plates together to
create the desired shape). However, rolled beams are limited in size, which constrains their use to
relatively short-span bridges due to deflection requirements.

the RESEARCH

Researchers investigated the behavior of the double composite superstructure system. The system
utilizes rolled beams in combination with a reinforced concrete slab, resting on the bottom flanges
of the beams, to allow for longer spans to be built using rolled beams. To assess the full potential
of double composite bridge systems, an analytical formulation, validated through numerical finite
element analysis, was developed to capture the full nonlinear behavior of the bridges. The effect of
some parameters relevant to performance, such as the use of prestressing tendons and ultra-high-
performance concrete, was investigated.
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the FINDINGS

The analysis results show a substantial reduction in deflection

for the double composite bridges over their single composite
counterparts. Similarly, a significant increase in the moment
capacity was also shown when the double composite sections
were used. The finite element modeling approach was used to
reflect on the localized response of a selected bridge. The analysis
procedure outlined in this study can be applied for the design

and assessment of double composite bridges and can be used to
determine the viability of using such systems for the construction
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