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Design of an Adaptive Signal Timing System for Train Events

As part of the City of Seattle’s ITS Duwamish project, 
ITC was responsible for developing a strategy and 
signal timing plans to respond to the congestion that 
results from BNSF Mainline Rail events.  The study 
area included 28 signals and four railroad gate cross-
ings.  Given the curvature in the track alignment, the 
proximity of the gates to adjacent signals varies be-
tween 270 and 920 feet.  The event (gate closure) 
duration at each gate crossing lasted approximately 
15 minutes.  The strategy designed by ITC involved 
three steps after the train entered a gate crossing: 

�  Fill the storage area between the gates and up-
stream signals 

�  Operate the upstream signals in limited service 
(only phases not sending traffic towards the gates 
were operational) after the storage area is filled 

�  Run a post-preemption timing plan that increases 
the green time for the phases most impacted by 
the train event 

The results produced a 33 percent reduction in delay 
and an estimated savings of $6,000 in user costs per 
train event during the peak hour.  The project was 
completed on schedule and within budget. 

 
Figure 1:  Royal Brougham Gate Crossing West of 4th 
 

Figure 
2.  Westerly View Along Royal Brougham 
During Train Event 
 

 


