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Research Questions

•Can joint strength and deformability be 
improved through the use of headed 
reinforcement? (Compared to existing detailing 
practice)

• Improve constructability?



Straddle Bents:



Straddle Bents:



Multi-pier Bent Caps:



Multi-pier Bent Caps:



Cantilever Bents:



Existing details:



Splicing:



Splicing:



Splicing:



Coupling:

Fig. 12) Standard TxDOT Type H Column Details (TxDOT Standard Drawings)Fig. 11) IH69 NB to IH610 Bent 21



Size & Group Effects:

a) 

b) 



Size & Group Effects:

a) 

b) 



Straight Extensions:



Straight Extensions:



Recall:

Lb /Lc~ 1-1.5

P P

Lc = 30’-60’

Lb =  20’-70’

wsw



Joint demands under gravity/vertical loading:

Moment 
Diagram

FBD



Joint demands under gravity/vertical loading:

Axial 
Diagram
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Joint demands under lateral loading:

Moment 
Diagram
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Joint demands under lateral loading:

Axial 
Diagram

FBD



Test Setup:



Joint demands under gravity/vertical loading:

Moment 
Diagram



Joint demands under gravity/vertical loading:

Moment 
Diagram



Test Setup:



Construction:



Construction:



Prelim Setup:

13’

24’



Prelim Setup
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Research Needs: Effects of multiple reinforcing layers, bar stress gradient, 
geometry on strength and deformability of anchored heads or hooks:

Drilled shaft footing or 
multi-pier bent cap

multi-pier bent cap 
boundary element

Drilled shaft footing 
boundary element

Bar stress dist. 
from bending

Hooked and/or 
headed bar (shown)

Drilled shaft or column



Research Needs:Knee joint behavior (Joint closing) w/ heads
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Research Needs: S&T relationships (Joint Closing) CTT Node
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Research Needs 2b: S&T relationships (Joint Opening) CCT Node w/ heads
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Research Needs: Knee joint behavior (joint closing) w/ heads
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Research Needs: Knee joint behavior (joint closing) w/ heads
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Research Needs: Knee joint behavior (joint closing) w/ heads + hooks
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Questions?
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