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square bar at predefined lengths.  These cuts allow the fins to be bent up to 
provide shear reinforcement for the concrete element.  The images below from 
Kahn’s 1904 Handbook illustrate this configuration. 
 

 
 

dwcartwright
Callout
Primary Flexure Zone:  In this area, note that there are no transverse slits pre-fabricated in the Khan bar.  The full bar (core plus fins) is intact as initially fabricated and is developed for flexural capacity in this region.
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Primary Shear Zone (typ.):  In this area, the fins are cut on each side with an L-shaped cut consisting of a small transverse slit and longitudinal cut between the fin and core.  These cuts are done custom only where desired based on designer's intent with dimensions for cuts and connected material as shown in Fig 14.  There are no pre-cuts made along the remaining length of the member.



 

 
 

Karl Stave, P.E. -5- September 21, 2018 
 
2018-0161.00 
 
 

 



 

 
 

Karl Stave, P.E. -6- September 21, 2018 
 
2018-0161.00 
 
 

 
 
TranSystem determines the load carrying capacities of the deck, spandrel beam, 
and arch rib using an ASD approach.  Given the limited as-built information 
available for this bridge, several assumptions must be made with respect to the 
Kahn bars.  Review of TranSystem’s load capacity calculations versus field 
observations and GRAEF’s 2005 and 2015 analyses suggests an approach 
which in some cases is unconservative.   
 
Deck – according to the original design drawings, ½” x 1 ½” Kahn bar reinforcing 
steel was to be placed transversely at 18” centers within a 6” thick deck.  Using 
information available from a 1910 textbook, a rebar area of 0.41 in2 spaced at 18” 
and a 6” thick deck was used to determine GRAEF’s 2005 deck load rating 
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The intent of this figure is to demonstrate the typical lengths of cuts for the shear fins and the amount that is left uncut to provide connection to the inner core (3/4" for 6" cuts, 1" for 8" cuts, etc.). The length of bars of bars left uncut for  flexural reinforcement are intentionally not included on this diagram, as this value would be customized based on the size and configuration of the member. (typ.)
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Break line in bar where flexural portion is not shown in the diagram
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• Original design drawing deck cross sections and field observations of 
underside spalls (see image above) suggest the Kahn bar fins are bent 
up for most of the deck width.  This will reduce the reinforcement areas 
assumed by both GRAEF and TranSystem.   

• The  1904 Kahn bar literature suggests the full bar areas (square bar area 
plus bar fins) can be used to determine the strengths of reinforced 
beams. However,  we do not believe this is an appopriate approach for 
two reasons. First, the bent up fins provide no bending strength. Second, 
even when bars are not bent up, the discontinuity of the steel where fins 
are transversely slit makes use of the fins questionable.  From the 1904 
Kahn bar literature Figure 14 and deck underside photograph earlier, only 
the middle 6” of the bar length has continuous uncut fin steel, and only 
this length should be considered effective as having the full square bar 
plus fin area.  Regions beyond the middle 6” should consider the square 
bar area only.   

• When using ASD to determine the capacity of reinforced concrete flexure 
members, AASHTO Standard Specifications 8.15.3 state that straight-line 
theory of stress and strain in flexure be used. TranSystems calculations 
appear to use working stresses in a Whitney Block approach to compute 
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This is not the case.  The middle portion of the bar is specifically not dimensioned in Fig 14.  The intent of the diagram is to show the standard cuts in shear zones, while the uncut portion of bar in the middle could be left at any length.  It was likely drawn for a very short length in the detail to save space on the page.
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