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Abstract 5 

Road safety barrier performance is a function of the mass of the impacting vehicle. However, 6 

knowledge of the mass-frequency distribution of the registered light vehicle fleet in Queensland is 7 

limited. A quantitative analysis of the mass of a proportion of the predominant body types 8 

comprising the light vehicle fleet is presented. While light vehicle mass appears to be increasing, 9 

the testing protocol for road safety barriers preferred by Australian/New Zealand Standard AS/NZS 10 

3845.1:2015 (Standards Australia, 2015) is appropriate in terms of the mass of the test vehicle for 11 

both occupant severity and for barrier capacity. 12 

Background 13 

Road safety barrier performance is (in part) a function of vehicle mass. While a heavier vehicle is 14 

more likely than a lighter vehicle to exceed the containment capacity of a road safety barrier, the 15 

occupants of lighter vehicles may be expected to be at some increased exposure to injury compared 16 

to the occupants of heavier vehicles. In order to predict the expected effectiveness of a road safety 17 

barrier it is necessary to understand the vehicle fleet to which the barrier is exposed.  18 

Contemporary literature on this subject in the Australian context is however limited. Troutbeck 19 

(1991) reported that the median tare mass of the Australian light passenger vehicle fleet increased 20 

from 1070 kg in 1983-84 to 1210 kg in 1989-90. Anderson et al. (2013) reported that the 21 

“…average mass of new vehicles has increased by around 150 kg since the late 1990s” and 22 

reiterated the observations of Newstead et al. (2004) that there is a trend towards polarization of the 23 

vehicle fleet.  24 

The primary objective of this study is to present a quantitative analysis of a representative 25 

proportion of the mass-frequency distribution of the registered light vehicle fleet in Queensland.  26 

Method 27 

Four body types (Hatchback, Sedan, Stationwagon and Utility) dominate the registration database 28 

(dated 2011) of the Queensland Government Department of Transport and Main Roads. Two thirds 29 

of vehicles are registered from 2000 onwards. As such, the focus of this study is the mass of 30 

vehicles of body type Hatchback, Sedan, Utility and Wagon registered from 2000 onwards.  31 

Tare mass data is obtained from a commercial website for all vehicle variants with year of 32 

registration 2000-2011 either comprising more than 5% or comprising part of the upper 50
th

 33 

percentile of the total year of registration cohort for the respective body shape when ranked by 34 

percentage of registrations. Tare mass data is assigned to 353 vehicle variants representing 35 

1,290,742 entries in the registration database. 36 

Results 37 

Weighted mean mass for each vehicle body type in the light vehicle group is tabulated in TABLE 1, 38 

and plotted in FIGURE 1. Combined into one single dataset weighted by volume of registrations, 39 

the data indicates that the average tare mass of vehicles registered in the light vehicle cohort 40 

increased from 1509 kg in 2000 to 1591 kg in 2011 – an increase of 5.43%. The second percentile 41 



Extended Abstract Burbridge and Troutbeck  

 

Proceedings of the 2016 Australasian Road Safety Conference 

6 – 8 September, Canberra, Australia 

 

tare mass of the combined dataset is estimated to be 1014 kg while the data indicates that the 90th 42 

percentile tare mass is 2029 kg. 43 

TABLE 1 Weighted average tare mass (kg) by year (2000-2011) for light vehicle body types  44 

YEAR 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Hatchback 1058 1117 1091 1062 1096 1156 1132 1124 1175 1196 1179 1211 

Sedan 1465 1469 1526 1535 1478 1433 1464 1463 1496 1518 1517 1497 

Utility 1584 1610 1605 1619 1638 1675 1753 1724 1764 1746 1766 1797 

Wagon 1876 1855 1854 1928 1964 1904 1897 1835 1927 1882 1954 1945 

Combined, weighted by 

volume of registrations  
1509 1521 1547 1555 1568 1544 1549 1530 1588 1583 1589 1591 

Growth (%) (from 2000) - 0.82 2.53 3.05 3.90 2.32 2.67 1.40 5.27 4.89 5.31 5.43 

 45 

 46 

FIGURE 1 Average vehicle tare mass (kg) by year (2000-2011) for dataset of light vehicle body 47 

types 48 

Conclusion 49 

The test protocol nominated in Australian/New Zealand Standard AS/NZS 3845.1:2015 (Standards 50 

Australia, 2015) is appropriate in terms of the mass of the test vehicle for both occupant severity 51 

and for barrier capacity. 52 

However it is apparent that the vehicle fleet is becoming progressively heavier. This is important. 53 

Paradoxically, while it may be that the occupants of heavier vehicles may be at increasingly lower 54 

risk of injury during impact with a road safety barrier, the capacity of any barrier infrastructure to 55 

contain an errant vehicle may be diminishing. 56 
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