
Bridge Webinar March 6th, 2018 

INVERTED TEES 
Jon Boleware, P.E. 



Bridge Webinar March 6th, 2018 

Table of Contents 

2 

7 

8-12 

13-15 

16-23 

3-6 When to Use Inverted Tees 

Cost Comparison 

Construction Issues 

Joints 

Design Provisions 

1 

2 

3 

4 

5 



Bridge Webinar March 6th, 2018 

Inverted Tees 

3 

Conventional 
 
 

Inverted Tee 
 
 



Bridge Webinar March 6th, 2018 
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Vertical Clearance 
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Aesthetics  
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Cost Comparison 

 

     Research Report  

     1410-2F 

Sept. 1998 

 

 

 

 

 

 

 https://fsel.engr.utexas.edu/pdfs/1410-2f.pdf 
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Construction Issues 

 Ben White 

IH 35 Interchange 
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Design Provisions 

 Punching Shear 

– Resistance at exterior girder must  

   equal or exceed the factored load  

   at adjacent interior girder  

 

– Not doing so limits our ability to  

    widen bridges 

 

– No proven way to add punching  

    shear strength to existing ledges  
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Design Provisions 

 Cap Extension  

– Guideline: Extend caps at least 2 ft past the centerline of the exterior 
beam 

– Prevents excessive hanger and ledge reinforcing requirements 

– Note: A 2 ft cap extension may not be adequate for punching shear 
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 Early practice, no longer 
recommended 

– Example of no cap 
extension past end of 
beam 

 Typical Practice 
– Example of cap 

extension of 2 ft past 
¡ of exterior beam 
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 In-service cracked inverted tee straddle bent caps 

– TxDOT Project 0-6416 

– Size Inverted-Tee Cap by limiting Service I Shear to 𝑉𝑉𝑐𝑐𝑐𝑐 

– Possibly post-tension inverted tee straddle bent caps 
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 Recent research recommendation (TxDOT Project 0-5253) 

 Size Inverted-Tee Cap by limiting Service I Shear to 𝑉𝑉𝑐𝑐𝑐𝑐 
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 Add hanger loads to shear and torsion 

– Hanger + Shear + Torsion 

 

 Stirrups for torsional restraint must be anchored with 135 degree standard 
hooks (AASHTO LRFD Article 5.11.2.6.4)  

 

 

 

 

135 Degree Hook 90 Degree Hook 
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 Geometry of Inverted tee caps 

– Skewed vs. flat 

– Extending beyond slab for heavy loads 
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Jon Boleware 

Jonathan.boleware@txdot.gov 

512-416-2203 
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Copyright 2018 • Texas Department of Transportation • All Rights Reserved 

Entities or individuals that copy and present state agency information must identify the source of the content, 
including the date the content was copied. Entities or individuals that copy and present state agency information 
on their websites must accompany that information with a statement that neither the entity or individual nor the 
information, as it is presented on its website, is endorsed by the State of Texas or any state agency. To protect the 

intellectual property of state agencies, copied information must reflect the copyright, trademark, service mark,  
or other intellectual property rights of the state agency whose protected information is being used by the entity or 
individual. Entities or individuals may not copy, reproduce, distribute, publish, or transmit, in any way this content 

for commercial purposes. This presentation is distributed without profit and is being made available solely  
for educational purposes. The use of any copyrighted material included in this presentation is intended to  

be a “fair use” of such material as provided for in Title 17 U.S.C. Section 107 of the U.S. Copyright Law. 
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