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Brief Description of Research 
Project 

Diaphragms connect parallel beam elements and assist with lateral distribution 
of load in bridge superstructures. Cast-in-place diaphragms are typically used 
with precast prestressed concrete beams, but time for forming and curing can 
be significant, which is not amenable to accelerated bridge construction (ABC). 
The proposed project will explore the use of prefabricated diaphragms for ease 
and rapidity of construction, incorporating novel connection detailing for use in 
medium to high seismic regions to achieve ductile behavior. The proposed 
precast concrete end-diaphragm system comprises unbonded post-tensioning 
diaphragm-to-beam connections and partially restricted beam-to-slab 
connections to achieve low damage behavior. The proposed project will extend 
previous work by the research team on this concept through computational 
modeling, experimental testing, and optimization of connection detailing, 
including the incorporation of ultra-high performance concrete (UHPC) based 
on the Co-PI’s expertise. High-fidelity finite element models of a prototype 
bridge equipped with the proposed diaphragm system will inform the 
optimization of the connection detailing. The resulting connection detailing will 
be tested experimentally to validate the performance, calibrate and validate 
the computational model, and determine its feasibility in an ABC context. The 
primary output of the project will be a guide for modeling and designing the 
proposed prefabricated ductile concrete end-diaphragm system, promoting its 
uptake in ABC projects.  



Describe Implementation of 
Research Outcomes (or why 
not implemented) 
Place Any Photos Here 

The outcomes will be tracked and reported once they are identified. 

Impacts/Benefits of 
Implementation (actual, not 
anticipated) 

The impacts will be tracked and reported once they are identified. 
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