
Kline Engineering & Consulting, LLC

Post-Tensioning Repairs
Rules for Success

Don Kline, P.E.

https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@38.7538226,-77.4766507,15z/data=!4m5!3m4!1s0x0:0xce9fe13f453cc376!8m2!3d38.7538226!4d-77.4766507
https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@35.1592346,-80.7417325,17z/data=!3m1!4b1!4m5!3m4!1s0x8854217b9ffe391f:0x10a4ac18e3bb7834!8m2!3d35.1592346!4d-80.7395438
https://g.page/r/CRMjp1U3Ma4tEAE


Kline Engineering & Consulting, LLC

Take-Aways

• Gain knowledge of evolution of PT systems 
over the last 60 years

• Understand the root causes of PT issues in 
buildings

• Rules for successful PT repair projects
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WE ARE INNOVATORS IN STRUCTURAL ENGINEERING, ANALYSIS AND DESIGN.

Post-Tensioning Experts / Offices in 3 States / Completed over 3000 jobs in 26 states, the Caribbean, and the UAE

https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@38.7538226,-77.4766507,15z/data=!4m5!3m4!1s0x0:0xce9fe13f453cc376!8m2!3d38.7538226!4d-77.4766507
https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@35.1592346,-80.7417325,17z/data=!3m1!4b1!4m5!3m4!1s0x8854217b9ffe391f:0x10a4ac18e3bb7834!8m2!3d35.1592346!4d-80.7395438
https://g.page/r/CRMjp1U3Ma4tEAE


Kline Engineering & Consulting, LLC

Pop Quiz

NO CHANGE

ASSUME WEIGHTLESS BEAM
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Topics

• Evolution of PT systems over the last 60 
years

• Root causes of PT problems in buildings

• Rules for successful PT repair projects
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Buttonhead Wire

• Used in 1950’s & 1960’s

• Unbonded or Bonded

• Paper wrapped

• Individual 
1/4” dia. wires
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Buttonhead Wire

• Constructability

• Safety

• Shop fabricate
exact lengths

• Exposed wires

• Corrosion

Issues:
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Types of Prestressing Tendons

Bare Strand

Monostrand

Multistrand
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Bonded vs. Unbonded PT

STRANDS

CORRUGATED METAL OR PLASTIC DUCT

(b) CORRUGATED SHEATH WITH GROUTED STRANDS

SPACE FILLED WITH GROUT

STRANDP/T COATINGPLASTIC TUBE

(a) PLASTIC SHEATH FILLED WITH GREASE CONTAINING
      UNBONDED MONOSTRAND
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Unbonded Tendon – Protection
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Encapsulated Tendons
Photo Courtesy of General Technologies, Inc.
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Prestressing Materials

• Material

– PT Bars

– Stress Relieved (Before 1985)

– Low Relaxation (After 1985)

• Strength

150 ksi

270 ksi

270 ksi

• Final Effective

– 90 ksi

– 24.8 kips for ½” Dia.

– 27 kips for ½” Dia.
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PT Industry Over 50 Years
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Topics

• Evolution of PT systems over the last 60 
years

• Root causes of PT problems in buildings

• Rules for successful PT repair projects
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Causes of PT Tendon Failure
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Monostrand Deterioration
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Causes of PT Tendon Failure
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Causes of PT Tendon Failure

• Restraint Cracks Through Slab
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Causes of PT Tendon Failure
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Causes of PT Tendon Failure
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Details at Openings

Sweeping tendons at low point
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Slab Folds

Preferable Detail

Poor Detail
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Slab Folds

Blowout at slab fold
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Anchorage Blowouts
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Overbalancing
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Tendon Finishing Problems
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The Plumber Did It

Core Drilled Through 
Tendon
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Topics

• Evolution of PT systems over the last 60 
years

• Root causes of PT problems in buildings

• Rules for successful PT repair projects
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Rules for Successful PT Repair Projects

• Evaluate the Structure

• Develop Repair Strategy

• Abandon

• Repair

• Replace

• Apply External PT

• Plan for Safety to the Public

• Protect and Monitor
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Evaluate the Structure

• Visual/Non-Destructive Testing
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Visual/Non-Destructive Testing
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Visual/Non-Destructive Testing

• Corroded/Failed Tendons • Standing Water
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Visual/Non-Destructive Testing

• Tendon Pop-Outs

• Restraint Cracks Through Slab
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Visual/Non-Destructive Testing

• GPR/X-Ray to 
Determine As-Built 
Design

• Review As-Built 
Drawings
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• Open Inspection Pockets

• Statistical Sampling – Initially 
inspect 5%.  Increase sample size 
if warranted.

Exploratory Sampling

High-Point Inspection 
Pocket

Low-Point Inspection 
Pocket

Anchorage Inspection
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Exploratory Sampling
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Exploratory Sampling
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Exploratory Sampling
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Exploratory Sampling
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Exploratory Sampling
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Exploratory Sampling

https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@38.7538226,-77.4766507,15z/data=!4m5!3m4!1s0x0:0xce9fe13f453cc376!8m2!3d38.7538226!4d-77.4766507
https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@35.1592346,-80.7417325,17z/data=!3m1!4b1!4m5!3m4!1s0x8854217b9ffe391f:0x10a4ac18e3bb7834!8m2!3d35.1592346!4d-80.7395438
https://g.page/r/CRMjp1U3Ma4tEAE


Kline Engineering & Consulting, LLC

Tendon Finishing Issues
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Tendon Finishing Problems
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Tendon Finishing Problems
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Tendon Finishing Problems
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Tendon Finishing Problems
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CRACKED WEDGES – Not a Problem
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Tendon Finishing

• Cut tendon tail to proper length to 
accommodate end cap (½ - 1 in.)

• Install end cap and ensure it is seated

• Surface preparation: free from PT coating, 
grease, form release agent, dirt, loose concrete, 
etc.

• High quality chloride-free low-shrink repair 
grout

• Proper mixing and application
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Structural Analysis

• Analyze the PT structural 
element to inform your repair 
strategy

• Is Shoring Required

• Abandon

• Repair

• Replace

• Apply External PT
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Shore to Ensure Safety to Workers and Public

• Shoring may or may not be 
required.
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Splice Repairs

Center Stressing Anchor (Lok Coupler) Internal Splice (Splice Chuck)
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Anchorage Repairs
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Detensioning and Stressing Safety

• Consider the public when 
detensioning and restressing
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De-Tensioning

https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@38.7538226,-77.4766507,15z/data=!4m5!3m4!1s0x0:0xce9fe13f453cc376!8m2!3d38.7538226!4d-77.4766507
https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@35.1592346,-80.7417325,17z/data=!3m1!4b1!4m5!3m4!1s0x8854217b9ffe391f:0x10a4ac18e3bb7834!8m2!3d35.1592346!4d-80.7395438
https://g.page/r/CRMjp1U3Ma4tEAE


Kline Engineering & Consulting, LLC

Buttonhead Y-Splice Stressing
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Buttonhead Wire / Monostrand Repair
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External Post-Tensioning
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External Post-Tensioning
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Waterproofing and Protection Strategies

• Waterproofing Membranes
–Liquid Urethane
–Hot Applied Modified Asphalt
–Sheet Membranes
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Waterproofing and Protection Strategies

• Sacrificial Anode Cathodic Protection
• Impressed Current Cathodic Protection
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PTI Field Personnel Certification

• Level 1&2 Unbonded PT Repair Workshop

• May 5&6 at The Westin BWI

https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@38.7538226,-77.4766507,15z/data=!4m5!3m4!1s0x0:0xce9fe13f453cc376!8m2!3d38.7538226!4d-77.4766507
https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@35.1592346,-80.7417325,17z/data=!3m1!4b1!4m5!3m4!1s0x8854217b9ffe391f:0x10a4ac18e3bb7834!8m2!3d35.1592346!4d-80.7395438
https://g.page/r/CRMjp1U3Ma4tEAE


Kline Engineering & Consulting, LLC

PTI/ICRI Documents

https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@38.7538226,-77.4766507,15z/data=!4m5!3m4!1s0x0:0xce9fe13f453cc376!8m2!3d38.7538226!4d-77.4766507
https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@35.1592346,-80.7417325,17z/data=!3m1!4b1!4m5!3m4!1s0x8854217b9ffe391f:0x10a4ac18e3bb7834!8m2!3d35.1592346!4d-80.7395438
https://g.page/r/CRMjp1U3Ma4tEAE


Kline Engineering & Consulting, LLC

Pop Quiz

ASSUME WEIGHTLESS BEAM

https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@38.7538226,-77.4766507,15z/data=!4m5!3m4!1s0x0:0xce9fe13f453cc376!8m2!3d38.7538226!4d-77.4766507
https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@35.1592346,-80.7417325,17z/data=!3m1!4b1!4m5!3m4!1s0x8854217b9ffe391f:0x10a4ac18e3bb7834!8m2!3d35.1592346!4d-80.7395438
https://g.page/r/CRMjp1U3Ma4tEAE


Kline Engineering & Consulting, LLC

Thank You!

Questions ?

https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@38.7538226,-77.4766507,15z/data=!4m5!3m4!1s0x0:0xce9fe13f453cc376!8m2!3d38.7538226!4d-77.4766507
https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@35.1592346,-80.7417325,17z/data=!3m1!4b1!4m5!3m4!1s0x8854217b9ffe391f:0x10a4ac18e3bb7834!8m2!3d35.1592346!4d-80.7395438
https://g.page/r/CRMjp1U3Ma4tEAE


Kline Engineering & Consulting, LLCBUILD SMARTER. BUILD STRONGER www.klineengineered.com

DC METROPOLITAN AREA

9240-A MOSBYSTREET  MANASSAS, 

VA. 20110 | (703)331-1284

NORTH CAROLINA

7508 E. INDEPENDENCE BLVD. SUITE 103 

CHARLOTTE, NC. 28227 | (704) 781-8200

FLORIDA

1998 NE 149TH ST. | NORTH MIAMI, 

FL. 33181 | (305) 539 - 9030

https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@38.7538226,-77.4766507,15z/data=!4m5!3m4!1s0x0:0xce9fe13f453cc376!8m2!3d38.7538226!4d-77.4766507
https://www.google.com/maps/place/Kline+Engineering+%26+Consulting/@35.1592346,-80.7417325,17z/data=!3m1!4b1!4m5!3m4!1s0x8854217b9ffe391f:0x10a4ac18e3bb7834!8m2!3d35.1592346!4d-80.7395438
https://g.page/r/CRMjp1U3Ma4tEAE
https://www.facebook.com/klineengineered/
https://www.linkedin.com/company/kline-engineering-&-consulting-llc/
https://www.instagram.com/klineengineering/
https://www.klineengineered.com/

