NCHRP Report 350/MASH Equivalency of Iowa DOT 54” Concrete Bridge Rail

	The Iowa DOT 54” tall bridge rail is a reinforced, F-shape concrete barrier with a base width of 18”. The barrier is reinforced with #5 stirrups at 12” on center and (17) #6 longitudinal bars spaced evenly along both the front and back faces of the rail. Design details for the 54” tall bridge railing are shown in Figures 1 and 2. This barrier has not been crash tested to NCHRP Report 350 or MASH 2016 criteria.  However, it is believed to be crashworthy to TL-5 standards. 
NCHRP Report 350 and MASH TL-5 standards require a longitudinal barrier to satisfy safety performance criteria through three different vehicle impacts. Test nos. 5-10 and 5-12 consist of a small car and pickup truck impacting the barrier at a speed and angle of 62 mph and 25 degrees, respectively, while test 5-12 consists of a tractor trailer impacting the system at a speed and angle of 50 mph and 15 degrees, respectively.
[bookmark: _GoBack]	For a rigid concrete barrier to be deemed crashworthy without testing, it must have the height to prevent vehicle override, a front-face geometry which safely redirects passenger vehicles without causing instabilities and/or rollovers, and the strength to contain and redirect vehicles. Typical TL-5 barriers are 42” tall, so the 54” height of the Iowa bridge rail is more than adequate to prevent vehicle override. Under NCHRP Report 350 standards, safety shaped barriers were full-scale crash tested to TL- 3 conditions with both the small car and pickup truck [1-2]. Additionally, safety shaped barriers have proved crashworthy to MASH criteria with both the small car and pickup truck [3-4]. Finally, a TL-5 crash test was successfully conducted on a 42” tall safety shape barrier [5] (note, the TL-5 test conditions did not change between NCHRP Report 350 and MASH). Although the barriers utilized in these referenced tests were shorter than 54”, the base of safety shaped barriers always remain the same, so a taller version of the barrier would not negatively affect the performance of the system. 
The strength of the Iowa 54” tall bridge rail was calculated and compared to that of a recently developed TL-5 barrier with a similar height. The Manitoba Tall Wall barrier is a 49.25” tall concrete barrier that was successfully crash tested to MASH 5-12.  Utilizing Yield Line theory, as described by AASHTO LRFD Bridge Design Specifications, the design capacity of the Manitoba Tall Wall was calculated to be 196 kips, while the capacity of the Iowa DOT 54” tall bridge rail was calculated to be 206 kips.  Since the Iowa bridge rail has a higher strength capacity than the crash tested Manitoba bridge rail, it is considered strong enough to satisfy TL-5 loads as well.
	Based on this evaluation of height, geometry, and strength, the Iowa 54” tall bridge rail shown in Figures 1 and 2 is believed to be crashworthy and in compliance with TL-5 criteria for both NCHRP Report 350 and MASH 2016.
[image: ]
Figure 1. Details of the Iowa DOT 54-in. tall concrete bridge rail.
[image: ]
Figure 2. Details of the Iowa DOT 54-in. tall concrete bridge rail, continued
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