AASHTO STANDING COMMITTEE ON RESEARCH

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

NCHRP Problem Statement Outline
I.
PROBLEM NUMBER

To be assigned by NCHRP staff.

II.
PROBLEM TITLE

Development of Methods to Evaluate Side Impacts with Roadside Safety Features
III.
STATEMENT OF THE RESEARCH PROBLEM

Side impacts of vehicles into roadside hardware are a growing public safety problem.  In particular, side impacts with guardrail account for 22 percent of fatalities in passenger vehicle-guardrail crashes (Gabler and Gabauer, 2007). The occupant of a car that side impacts a guardrail has a 30 percent higher probability of being fatally injured than the occupant of a car involved in a frontal impact into a guardrail.  Many roadside safety features (e.g., guardrail end treatments, crash cushions, and luminaire supports) are designed to break away under the loads which are typical of a frontal impact.  However, side impacts by non-tracking vehicles may not have enough force to engage the breakaway mechanisms of these features. Because the side of a vehicle, unlike the front, has so little structure to protect an occupant, these impacts can be especially dangerous. 

To date, however, no substantive improvements have been made to the performance of roadside safety features during vehicle side impacts. NCHRP Report 350 provided side impact test and evaluation procedures for informational purposes, but made no recommendations for side crash performance of roadside hardware.  More recently, the appendix for side impact test and evaluation procedures was not included in the Manual for Assessing Safety Hardware (MASH) crash test procedures.  The few available side impact tests in the literature are now over 20 years old, and were performed on a previous generation of roadside hardware with a previous generation of vehicles.  Little is known about how Report 350 or MASH compliant hardware performs in side impact crashes.  
Following the side impact research in the 1990s, it was concluded that it was not technologically feasible to design most roadside safety features to satisfy side impact evaluation criteria.  This conclusion, however, was based upon the crash testing of 1980s era vehicles manufactured before recent advances in dynamic side impact protection required by NHTSA.  In particular, the new NHTSA side impact pole test has led to more robust side structures and side curtains airbags and potentially improved energy sharing between the vehicle and roadside objects during a crash.  For example, Alberson et al (2006) showed the feasibility of reducing injury risk in non-tracking side impact crashes by making relatively low cost modifications to existing guardrail end terminals. 
Thus, the issue of side impact crashes has been identified, and potential solutions to the problem have been proposed in limited instances. However, no research to date has developed a comprehensive approach for evaluating roadside hardware under side impact conditions. The development of methods for evaluating these crashes would lead to improvement of current roadside hardware and the safety of the motoring public.
Development of methods for evaluating roadside hardware under side impact conditions correlates with the first goal of the AFB20 Subcommittee strategic plan, which is to foster research.  As part of the first goal, the strategic plan AFB20 is tasked with developing research project statements based on identified research needs and defining scope and approach for research activities to develop improved roadside hardware.  The first goal of the strategic plan also notes the need to identify problems or gaps in knowledge and determine the research needs to address them.  Thus, addressing the issue of side impacts on current roadside safety hardware and developing more effective means for evaluation of this hazard would be an integral part of the goals of the AFB20 strategic plan. 
IV.
LITERATURE SEARCH SUMMARY
Research has been conducted at both FHWA and NHTSA on the issue of side impacts into fixed narrow objects:

FHWA sponsored an extensive research program in the late 1980s and early 1990s to investigate non-tracking side impacts into roadside safety features (Ray et al, 1991, 1992).  The program conducted 30 side impact crash tests of cars sliding into various narrow roadside features at 30 mph. A follow-up program developed recommended procedures for conducting non-tracking crash tests including impact conditions, test vehicle, test article orientation, and evaluation criteria.
In 2007, NHTSA instituted an upgrade to the FMVSS 214 side impact rule with specific implications for non-tracking impacts into roadside features.  The new rule requires that all passenger vehicles be subjected to a non-tracking side impact with a rigid pole in addition to the previous vehicle-to-vehicle side impact test.  This new rule should encourage automakers to both strengthen the side structure and make side door and side curtain airbags standard equipment on all new vehicles.  The strengthening of vehicle side structures holds great promise for designing roadside hardware to accommodate side impact crashes.

More recent research by Stolle et al (Stolle 2011) confirmed many of the conclusions regarding side impact crashes previously noted by Ray.  Potential test matrices to evaluate side impact collisions with various hardware types were suggested based on a limited sample of reconstructed side-impact crashes. Unfortunately, the small sample size led to limited conclusions.  
This recent research supports the need for a comprehensive evaluation of side-impact crash data.  Such an effort would provide for determination of the most critical hardware types with respect to side impacts, formulation of proper side-impact conditions for evaluation of roadside hardware, and development of evaluation criteria for assessing the performance of roadside hardware in a side impact event.
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V.
RESEARCH OBJECTIVE

The objective of this research program will be to determine the effectiveness of current-generation roadside safety hardware in side impact collisions, develop methods to evaluate and reduce the risk of serious and fatal injury in non-tracking side impacts with roadside safety devices, and establish crash test procedures based upon the developed methods. It is anticipated that this project would also identify critical hardware with respect to side impacts, determine critical impact conditions for evaluation of side impacts, and develop evaluation criteria for assessing the performance of roadside hardware in a side impact event, such as occupant risk criteria and occupant compartment deformation limits.
VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:   $500,000
Research Period: 36 months
VII.
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VIII.
PROBLEM MONITOR
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