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Brief Description of Research Project This research aims to quantify the deleterious effects of alkali-silica 
reaction (ASR) on the behavior of concrete bridges, to examine the 
efficacy of composite-based repair to improve the capacity of ASR-
damaged concrete members, to develop a theoretical model which 
can predict the performance of ASR-damaged and composite-
repaired concrete members, and to propose design/practice 
recommendations for the implementation of the proposed composite 
repair method. 

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

The assessment of the present ACI 440.2R-17 equation revealed its 
limitation in predicting the confined strength of ASR-damaged 
concrete members. The efficiency factors resulting from the 
formulated analytical model are recommended to implement 
performance-based design for ASR-affected concrete confined with 
CFRP sheets. 

Impacts/Benefits of Implementation 
(actual, not anticipated) 

The structural responses of the plain and confined concrete 
specimens were examined with an emphasis on load-carrying 
capacity, toughness, and failure characteristics. An analytical model 
was developed to complement the experimental findings and to 
propose design recommendations. 

Web Links 
• Reports 
• Project Website 

• MPC Research Report – Composite Repair for Concrete Bridges 
Subjected to Alkali-Silica Reaction 

https://www.ugpti.org/resources/reports/details.php?id=1068
https://www.ugpti.org/resources/reports/details.php?id=1068


• Journal Paper – Thermal and Energy Characteristics of 
Composite Structural Insulated Panels Consisting of Glass Fiber 
Reinforced Polymer and Cementitious Materials 

• Journal Paper – Basalt Fiber-Reinforced Polymer and Hybrid 
Grid-Confined Concrete with Organic/Inorganic Resins 

• Journal Paper – Strengthening of Reinforced Concrete Beams 
Using Embedded Carbon Fiber-Reinforced Polymer with 
Polyester-Silica 

• Journal Paper – Post-Peak Crack Control of Concrete with 
Basalt Fiber-Reinforced Polymer Grids 

• Journal Paper – Out-of-Plane Peeling of Carbon Fiber-
Reinforced Polymer- Concrete Interface at Elevated 
Temperatures 

• Journal Paper – Stochasticity on Long-Term Behavior of Steel-
/Carbon Fiber-Reinforced Polymer Prestressed Girders 

• Journal Paper – Infiltration of H2SO4 through Concrete with 
and without Carbon Fiber-Reinforced Polymer Confinement 

• Journal Paper – Performance Characterization of Plain and 
CFRP-Bonded Concrete Subjected to Sulfuric Acid 

• Journal Paper – Splice of Glass Fiber-Reinforced Polymer-
Reinforced Concrete Mixed with Superabsorbent Polymer 

• Journal Paper – Debonding Mitigation of Carbon Fiber-
Reinforced Polymer-Strengthened Reinforced Concrete Beams 
with Grooved Bonding 

• Journal Paper - Alkali-Silica Reaction for Concrete Confined 
with Carbon Fiber-Reinforced Polymer Sheet 

• Journal Paper – Hollow Concrete Cylinders Confined with 
CFRP: Strength and Size Effect 

• Journal Paper - Thermomechanical-Coupled Distress for 
Reinforced Concrete Beams Strengthened with Carbon Fiber-
Reinforced Polymer 

• Journal Paper – Splitting of Concrete with Steel, Glass Fiber-
Reinforced Polymer, and Basalt Fiber-Reinforced Polymer Bars 
Exposed to MgSO4 

• Journal Paper – Chaos Expansion for Long-Term Behavior of 
Carbon Fiber- Reinforced Polymer-Strengthened Reinforced 
Concrete Beams 

• Journal Paper – Grid U-Wrap Anchorage for Reinforced 
Concrete Beams Strengthened with Carbon Fiber-Reinforced 
Polymer Sheets 
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• Journal Paper – Uncertainty Modeling of Carbon Fiber-
Reinforced Polymer-Confined Concrete in Acid-Induced 
Damage 

• Journal Paper – Continuous Reinforced Concrete Beams with 
Various Carbon Fiber-Reinforced Polymer Systems under Soil 
Settlement 

• Journal Paper – Durability Investigations into CFRP-confined 
Concrete in H2SO4 

• Journal Paper – Corrosion Mitigation of CFRP-Steel Interface 
with Sacrificial Anodes 
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