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PCBT End Zone Cracking
• During strand detensioning and 

beam lifting operations large 

transverse tensile stresses 

occur 

• As a result, cracks often occur 

posing a durability concern

• Current design codes often do 

not adequately resist end zone 

cracking
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Motivation
• Virginia follows design tables 

created for the Virginia 

Department of Transportation in 

mid-2000s

• Current methodology works 

reasonably well, but 

reinforcement congestion and 

cracks still occur

Bundled stirrups

Tight Spacing
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Motivation - WGR
• Limited studies suggest that 

welded grid reinforcement 

(WGR) may control cracking 

better than tied reinforcement

• WGR can be made of deformed 

bars, with large diameter bars

(ENZAR, n.d.)

(ENZAR, n.d.)
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Goals/Testing Setup
• Evaluate how the cracking 

behavior changes based on:

• Cross wire spacing

• Cross wire diameter

• Longitudinal wire stress 

levels

(ENZAR, n.d.)
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Results – photos of testing and preliminary 

takeaways

D10 @ 24”D10 @ 12”

D4 @ 3” D20 @ 6”
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Results – Length Change
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Results – Crack Widths
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Results – Crack Widths
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Goals
• Observe the cracking 

performance of PCBTs 

with varying levels of 

reinforcement in end 

regions

• Observe the cracking 

performance of PCBTs 

with rebar and WGR as 

end zone reinforcement 

and compare between 

the two
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Beam Details

27 ksi rebar18 ksi rebar 36 ksi rebar

18 ksi WGR 36 ksi WGR18 ksi WGR and rebar
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Results – Cracking after lifting from casting bed

Note: The beam end was covered by formwork 

during detensioning and removal from prestressing 

bed, so no cracks were observed at those times.
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Results – Cracking after delivery to Virginia Tech
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Results – 18 ksi stirrups and WGR after delivery
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Results
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Conclusions
• The implementation of WGR does 

not appear to improve tensile 

cracking performance compared to 

using traditional rebar

• Cracking severity in end zones does 

not scale linearly with design stress

Future Work
• Finite element modeling of results

• Analysis of different end zone 

cracking solutions

• Development of design guidelines
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Questions?
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Comparison of PCBT Cracking to Tensile Testing
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Crispino et al.’s (2008) Strut and Tie Model
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