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Abstract: Originally developed in the 1990’s, ultrahigh 
performance concrete (UHPC) has prevailed as an 
effective construction material around the world, 
primarily for its high compressive and tensile strength 
as well as ductility and durability. Two innovative 
structural applications of UHPC have been developed, 
one for bridges and the other one for buildings. (1) A 
novel low profile waffle slab made of UHPC with two 
types of reinforcement, as carbon fiber reinforced 
polymer bars and high-strength steel bars. The 
proposed system lends itself to accelerated bridge 
construction, and has great potential for deck 
replacement in bridges with load restrictions, and as 
well for bridge widening. This study confirmed that the 
proposed deck panel meets the AASHTO LRFD demand 
load and serviceability criterion. The deck is not 
susceptible to punching shear of its thin slab, and fails 
in a ductile manner. The system was also tested under 
the dynamic impact of wheel load at the Accelerated 
Pavement Testing facility in Gainesville, Florida using a 
Heavy Vehicle Simulator. (2) An innovative composite 
flat roof system for non-residential buildings to resist 
high wind uplift pressure based on the Florida Building 
Code requirements, made of UHPC reinforced with 
high-strength steel bars. Combination of the two 
advanced materials along with specialty of the cross 
sectional geometry led to a superlight-weight 
composite roof system with only 16.5 lb/ft2 self-weight 
and only 4 in. overall depth. The study confirmed that 
the proposed roof deck has one-way structural 
performance due to its load distribution of 1/3, with 
flexural mode of failure and ductile behavior, and 
meets the code standards. 
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