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Since we now have assigned Safe and Sound projects to the Structural Project Managers, some general guidance is necessary for wide flange redeckings where section loss is encountered in the top flange. Most of the time the deteriorated flanges are discovered after the deck is removed and typically no provisions were provided in the original plans. Although this is what we have been doing on Safe and Sound, it should be used as guidance for all redeckings for consistency throughout the office. 

These are generally cases where the top flanges at the ends of steel girders have deteriorated due to the simple span arrangement. The first step is to have the construction inspector make detailed measurements along the flange so it is known where and how much deterioration exists. 

Once this is known, the applicability should be determined based on the specific bridge type and site conditions. Keep in mind, this was generally developed for lower volume bridges.  

(1) If the deteriorated flange is less than 3/8" thick or the width is less than 1" of the original width, then use the top flange repair scheme. The 3/8" comes from Fabrication Section and allows enough thickness to get a good weld for the shear studs. The 1" criteria is so the SIP forms will still fit. Consider adding top flange splice plates between the repair angles and the existing top flange depending on where the repair will stop, traffic volume and tensile stresses. Details of the top flange repair scheme can be found under the heading “Safe and Sound or Redecking Guidelines” on the Development Section web page and is titled “Top Flange Repair and Diaphragm Replacement” (Reference i).

In looking at the details here are a few things that could be added for clarity.

(a.) Add a detail showing a smooth radius between the vertical cut and the horizontal cut at the transition edge of the repair.

(b.) A note could be added such as "Removing the top flange shall require grinding smooth all discontinuities created from cutting and making sharp edges and notches smooth at points of transition from old to new." 

(2) The load rating for the stringer should be evaluated. If the section loss is enough that it causes a load posting for the structure, replace the flange with the top flange repair scheme. For higher volume areas, consider using the repair scheme if greater than 25% section loss regardless of rating results.

The top flange may be left in place if none of the above criteria are met. In these cases, the contractor should clean the top flange, "shoot" on the studs and coat the flange with Gray Epoxy Mastic primer.  

(3) If there is extreme deterioration and section loss throughout the length of the girder, replace the bad stringers. Note: Construction needs to discuss the options available with the Contractor, as it may be more economical to replace the stringer instead of using this repair scheme.

(4) Replace all diaphragms (i.e. channels) that have more than 25% section loss to either the top flange or the web. 

Other Considerations:

Consideration should be given to the location and extent of existing deterioration, imposed structural modifications and new stresses, and future deterioration due to corrosion.  Other factors that may be considered are truck percentage (ADTT), geographic location (stream crossing vs. grade separation), skew effects, stability of girder webs connected to thinner flanges at or near diaphragm connections, shear stud fatigue with thinner flanges and less edge distance, and a combination of future flange thickness and flange width deterioration that would be cause for concern.

Further guidance may be found in NCHRP Report 299 Fatigue Evaluation Procedures for Steel Bridges (1990), NCHRP Report 333 Guidelines for Evaluating Corrosion Effects in Existing Steel Bridges (1990) and The Manual for Bridge Evaluation, First Ed., AASHTO (2008).

If deteriorated top flanges/channels are noted on the bridge rehabilitation checklist during project scoping, the topic should be discussed at the bridge memo conference to determine the appropriate course of action.

In addition to the issue above, we have also seen several cases where the Contractor cuts through the cover plates and/or top flange while removing the deck. For guidance and details on transverse saw cut repairs, under the heading of “Safe and Sound or Redecking Guidelines” found on the Development Section web page, you are directed to two articles one of which is titled “Transverse Saw Cut Repair” (Reference ii) and the other “Transverse Saw Cuts in Cover Plates and Top Flanges” (Reference iii).
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