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01 BACKGROUND & OBJECTIVES

Ultra-high-performance concrete (UHPC) offers exceptional strength and 
durability for bridge overlays, but wider use is often limited by large-
volume workability and high autogenous shrinkage that can lead to early-
age cracking and delamination. To address these shortcomings, a non-
proprietary UHPC overlay mix developed using pre-saturated lightweight 
sand (LWS), expansive agents (EA), and shrinkage-reducing admixtures 
(SRA), validated under restrained conditions (AASHTO T334). Practical 
mixing protocols tailored to aggregate moisture conditions and field 
demonstration results will also be discussed.
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1) Crack free UHPC under restrained conditions can be produced 
using LWS (50% by sand volume), EA (2%), and SRA (2%). 

2) When combined, chemical shrinkage can be reduced by as 
much as 60% without compromising strength.

3) Mixing protocols are proposed based on mixture rheology and 
sand moisture. Mono-batching produces best results.

06 Conclusions

Effect of
LWS

Effect of
Expansive
Agent

Effect of
SRA

Restrained 
Shrinkage 
Ring Test

Authors: Hani Nassif ·  Reid Holland ·  Michael Ruszala · Chaekuk Na

mailto:kaan@rci.rutgers.edu
mailto:kaan@rci.rutgers.edu
mailto:kaan@rci.rutgers.edu

