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Crashworthy end terminals are installed on the ends of highway traffic barriers to develop 
the strength of the barrier system and to provide crash protection to occupants of vehicles that  
impact  the  ends  of  barrier  installations.  Impact  performance  criteria  for  end  terminals  are 
provided in MASH, based on full-scale crash testing. FHWA procedures and regulations require 
that  end terminals  installed  on  federal-aid  highway projects  generally  must  meet  MASH or 
NCHRP Report  350 criteria,  and also  provide  requirements  for  upgrading  older  barrier  end 
terminals to meet these new criteria under certain conditions.

The AASHTO Roadside Design Guide provides additional  guidance on selection and 
installation of barrier  end terminals,  again generally based on systems that  comply with the 
MASH criteria or with the earlier NCHRP Report 350 criteria. Simply relying on full-scale crash 
tests to assess the long-term performance of safety features is risky, and may overlook important 
aspects of crash safety as well as other aspects of device performance. Crash tests are conducted 
under specific standardized and idealized conditions, and do not consider the full range of actual 
impacts that are actually expected to occur in the real world—including such factors as vehicle 
weight, type, and configuration; impact speed and angle; and vehicle orientation. Further, crash 
tests do not consider the wide range of environmental conditions to which devices are actually 
exposed, such as snow and ice, saturated soil conditions, frozen ground, and very high and low 
temperature ranges. The effects of these conditions are, therefore, generally unknown, although it 
is not unreasonable to expect that they may affect device performance. Finally, other factors such 
as  device  maintenance  and  repair  of  minor  impacts  including  minor  variations  in  device 
installation may also affect real-world performance. The bottom line is that end terminals that 
perform acceptably in full-scale crash tests may not provide the level of protection expected over 
the full range of conditions that may be encountered in actual service on the highway; evaluating 
end-terminal performance in the field over the life of the device is the only real way to judge the 
long-term effectiveness of the hardware.

Upgrades are based almost entirely on crash test performance, and do not consider how 
well  the end terminals are  actually performing in service.  State  DOTs run the risk of either 
keeping  unsatisfactory  hardware  in  the  field  or  needlessly  replacing  older  devices  that  are 
functioning  well  even  though  they  do  not  meet  the  current  crash  test  requirements.  As  an 
example,  the  switch  from  NCHRP  Report  230 terminals  to  NCHRP  Report  350 terminals 
accomplished in the mid-1990s cost many millions of dollars; yet it is unknown if there was an 
appreciable improvement in safety even though  NCHRP Report 350 terminals certainly have 
better  crash test  performance.  Limited highway resources make it  imperative that any safety 
features used on new projects, and upgrading of features on existing highways, must be done in 
the  most  cost-effective  manner  possible.  The  need  to  fully  understand  the  real-world 
performance of new terminals, as well as the comparative performance of the wide range of 
terminals  currently  in  service  makes  it  urgently  important  to  evaluate  the  actual  in-service 
performance of the full range of barrier end terminals on the nation’s highway system.



The objective of this research will be to (1) work with selected states to conduct an in-
service performance study to evaluate the real-world impact performance of the most common 
barrier end terminals currently in service in this country; (2) develop a list of in-service factors 
that may affect end terminal performance; and (3) evaluate the comparative crash performance of 
end terminals currently in service in terms of injury severity, secondary crash involvement, repair 
costs, and routine maintenance needs.

The  completed  research  will  provide  information  that  can  be  used  in  making policy 
decisions  about  replacements  and  up-grading  new  terminals.  The  AASHTO/FHWA  joint 
implementation  plan  called  for  MASH  testing  to  be  required  for  the  development  of  new 
hardware beginning January 1, 2011. In-service performance evaluations of end terminals will 
then be possible to determine if a whole-sale replacement of terminal technology is required or 
which  NCHRP Report 350 end-terminals can be left in-service. Making good decisions about 
MASH  end-terminal  implementation  requires  that  in-service  performance  evaluations  be 
performed to develop policy.

Note: The AASHTO Standing Committee on Research directed that tort liability implications 
be considered.


