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Q: On a bridge inspection after a recent heavy runoff, a deep drop off in the stream bed was noted a short distance downstream of a bridge. There was no indication during the heavy runoff of any problems at this bridge, but when the water went down, the scour was seen. What causes the downstream problem to develop and is it a threat to the bridge even though it is not near it now?
 
A: Most scour problems at bridges are typically expected to come from influences upstream, which is why most inspectors look on the upstream side of bridges for debris build up, etc, during heavy runoff. Scour appearing downstream of a bridge could be what is called a “headcut” which is working its way up the streambed. A headcut is a sudden vertical drop in the streambed that moves upstream in erodable soils. They can move quickly depending on the stability of the underlying ground and the frequency and strength of runoffs. 
 
Headcuts can be a serious threat to a bridge, especially if the bridge foundation is built on shallow or spread footings. One way to protect your bridge from an approaching headcut would be to place a crosswall between the headcut and the bridge. If properly placed and constructed, it will serve to stop further progress of the headcut. It does, however, create another structure that needs to be inspected and maintained but it is cheaper than replacing a bridge with a deep foundation design.
 
The important issue here is that inspections need to take into account more that just the bridge and track structure. You may have to look beyond the right of way line to see what may be coming at you. A headcut will probably develop a long way from your bridge, but will move upstream and all of a sudden appear during a heavy runoff.  Also, there are many things that can affect your bridge on the upstream side beyond the right of way such as urban development with paved areas over old farm land causing an increase in the volume and velocity of runoff coming to the bridge.
  
For more information on this and other issues that can affect your bridge, AREMA offers a seminar on Stream Stability and Scour at Railroad Bridges. This valuable seminar covers headcuts and many other potential problems for bridges. Contact AREMA headquarters or look at www.arema.org for details on the next offering of the seminar.
 
