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Situation
• Structure ~ 30 yr old, Owner wants 30 more yr
• 24/7 operation
• Aggressive environment
• Concerns over leaking, cracking, and deflection
• Owner weighing options to rehab or replace
• Prior evaluation 

• Sounding - identified “wide-spread delamination”
• Corrosion potentials – identified active corrosion
• No mention of PT system status
• Recommended replacement
• Installed netting inside, external foam, and 

waterproofing







Investigation Phase

• Document Review
• Interviews with maintenance personnel
• Visual assessment
• Corrosion potential survey
• Chloride, carbonation, strength sampling
• PT evaluation
• LIDAR shape survey























Findings
• Widespread shadowing behind reinforcing
• Reinforcement was severed at leaking cracks
• Corrosion damage around skylights
• No prestress in any tendon tested
• PT anchors exposed, corroding 
• Poor consolidation behind some PT anchors
• Carbonation & chloride progressed along cracks
• Concrete strength >7000 psi where consolidated



Rehabilitation Strategy

• Structural analysis required (FEM analysis)
• Remove conveyor support loads
• Infill skylights
• Restring PT between doors 
• Cast new door jambs and eyebrows
• External PT above eyebrows
• GFRP strengthening at top stiffening ring
• Inject/seal cracks with epoxy
• Corrosion mitigation at cracks and as needed





Prestress Loss 
Analysis







DL — Circumferential Force,
F11 (+ = tension)

lb/in



DL + PT — Circumferential Force,
F11 (+ = tension)

lb/in



DL + PT + SL (Bal) — Circumferential Force,
F11 (+ = tension)

lb/in



DL — Meridional Force,
F22 (+ = tension)

lb/in



DL + PT — Meridional Force,
F22 (+ = tension)

lb/in



DL + PT + SL (Bal) — Meridional Force,
F22 (+ = tension)

lb/in



1.2DL+1.0PT+1.6SL(Bal)+0.5WL — Meridional 
Force, F22 (+ = tension)

lb/in



GFRP Strengthening

External PT

New Reinforced 
Concrete Door Frames



Door Frames
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Infill Skylights



Epoxy Injection



GFRP Strengthening



External PT















Keys to Success
• Teamwork 

• Owner
• Production staff
• Structural engineer staff
• Construction team
• Suppliers

• Evaluation to identify root cause of distress
• Proper structural analysis and design
• Constructability review during design phase
• Industrial safety mentality



Questions?
Matt Miltenberger, P.E. 

Vector Corrosion Services, Inc.
(813) 501-0050

mattm@vcservices.com
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