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Abstract 5 

Road safety barriers are selected for deployment on the basis of four basic criteria; costs, deflection 6 
performance, containment capacity, and severity outcomes. System specific severity risk to 7 

occupants of errant vehicles is not well established. Contemporary technical governance in the 8 
Australian context recognizes three generic barrier types discerned by relative stiffness: rigid, semi-9 
rigid, and flexible. This study explores how the occupant severity indicator Acceleration Severity 10 
Index (ASI) varies as a function of impact configuration and system stiffness. This study 11 

demonstrates that systems available to road safety practitioners may be better served by a 12 
continuum rather than a generic classification system.  13 

Background 14 

Contemporary technical governance in the Australian/New Zealand context recognizes three 15 

generic longitudinal road safety barrier types discerned by relative stiffness: rigid, semi-rigid, and 16 
flexible (Austroads, 2009; Jurewicz et al., 2014; Standards Australia, 2015). However the 17 
assumption that different barrier systems and the occupant risk they present can be placed into such 18 

discrete and simplistic categories may be an over-simplification. Rather it may be appropriate to 19 
observe that barriers present a continuum of rigidity, and that occupant severity outcomes are a 20 

function of the rigidity of both the barrier system and the configuration of the impact. 21 

Objective  22 

The broad objective of this study is to facilitate decompartmentalisation of road safety barriers so 23 
that system-specific severity risk can be used to inform discernment between systems.  24 

Method  25 

Resolving vehicle speed into a component perpendicular to the barrier permits the calculation of 26 
lateral Impact Severity which is a function of vehicle mass, speed and impact angle (Sicking & 27 

Ross Jr, 1986). Dynamic deflection of a test article is the maximum deflection that occurs during 28 
impact (Ross et al., 1993). Acceleration Severity Index (ASI) is a non-dimensional occupant 29 
severity indicator calculated from orthogonal time-averaged time-acceleration traces measured 30 

during crash testing at the centre of mass of the impacting vehicle (Gabauer & Gabler, 2005). 31 

This study proposes that the “flexibility” of a barrier system is the ratio of the dynamic deflection 32 

and the lateral Impact Severity.  33 

ASI as a function of barrier system “flexibility” from approximately 60 full-scale crash tests is then 34 

presented and explored. 35 

Results 36 

It can be seen in the upper panel of Figure 1 that different barrier types may be grouped in bands of 37 
stiffness, but that the grouping is a continuum. Moreover, it can be seen that generally the 38 
magnitude of the occupant risk indicator ASI is negatively correlated with increase in deflection per 39 
unit of impact severity. The lower panel of Figure 1 disaggregates the crash testing according to the 40 
impact conditions.  41 
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Figure 1. ASI as a function of barrier flexibility. The upper panel demonstrates how the generic 45 
barrier type influences severity. The lower panel demonstrates how the impact configuration 46 

influences severity. 47 
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These results possibly suggest that: 48 

 ASI is negatively correlated with barrier flexibility. As flexibility increases ASI decreases. 49 

 ASI is negatively correlated with vehicle mass. As vehicle mass increases ASI decreases. 50 

 ASI may be positively correlated with impact angle. As impact angle increases ASI 51 
increases. 52 

 ASI is positively correlated with impact speed. As impact speed increases ASI increases. 53 

Conclusions 54 

The expected conclusions are that barrier stiffness is a continuum rather than categorical. The data 55 

will indicate that three classifications are insufficient to discern between systems that are classified 56 
similarly. 57 

It is expected to conclude that it may be possible to derive a predictive numerical model that can be 58 
used to predict the occupant risk indicator ASI from a range of impact conditions if the mass, speed 59 
and angle of the impacting vehicle and the flexibility characteristics of the barrier system are 60 
known.  61 
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