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Abstract

Each year around twelve fatalities occur as a result of truck rear underruns in Australasia. The
injuries are usually horrific. Given Australia has adopted a ‘Safe System Approach’ road safety
strategy, all such foreseen fatalities need to be addressed if a design countermeasure can be
implemented. This paper presents details of practical test requirements set out in the draft
Australian New Zealand standard AS/NZS 3845.2: Road Safety Barrier Systems and Devices which
is now out for public comment. Brief details of the crash test matrix and the basis on which
requirements were established is presented.

Background

Rear underrun car crashes into heavy vehicles with rear overhangs where the truck structure
intrudes into the impacting vehicle’s occupant compartment represents the most extreme example of
system incompatibility between heavy vehicles and passenger cars. Figure 1 (a) shows some real
world crashes where people have died as a result of such horrific crashes in Australia (Rechnitzer &
Foong, 1991). Any car impact protection devices such as crumple zones, frontal airbags, or pre-
tensioning belts are completely negated by the obvious mismatch between the truck’s rear and car’s
crashworthiness systems as shown in Figure 1 (b) (Rechnitzer & Grzebieta, 1991, Grzebieta &
Rechnitzer, 2001). This type of crash often causes severe or fatal injuries to car occupants due to the
mismatch in mass ratio, stiffness ratios, compartment intrusion, and importantly interface geometry
(Rechnitzer & Grzebieta, 2001, Grzebieta & Rechnitzer, 2001).

Haworth and Symmonds (2003) estimated that rear underrun crashes in Australia account for some
10 or so fatalities and around 150 serious injuries every year. Despite this, there currently is no
legislation or Australian Design Rule (ADR) requiring crash testing of underrun barriers. The US
Insurance institute of Highway Safety has also identified that truck underrun fatalities and serious
injuries are occurring as a result of inadequate truck underrun barriers and the lack of a crash
performance test standard (11HS, 2014).

Truck Underrun Barriers (TUB’s) can be thought of as a barrier or a crash cushion that prevents the
vehicle from underrunning the truck, and hence injuries, as shown in Figure 1 (¢) & (d). TUBs are
permanently fixed to the rear of any truck or trailer. A considerable amount of research work has
been completed into establishing what is a suitably crashworthy TUB (Rechnitzer, Powell & Sayer,
2001, Zou, Rechnitzer & Grzebieta, 2001, Rechnitzer, 2003). Readers are referred to that material
because of the word restriction in this Extended Abstract.

Proposed Standard

To address this shortcoming in the ADR, a new Australian Standard AS/NZS 3845.2: Road Safety
Barrier Systems and Devices (Standards Australia, 2016) now specifies an underride crash test
based on US MASH crash testing protocols for Australia and New Zealand for regulators and
operators who wish to have crashworthy TUBs fitted to trucks that operate within or deliver
materials to a road works/maintenance site. These performance criteria can be equally applied to
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any truck or trailer of an articulated truck that operates on any public road and are used to protect
the occupants in a vehicle that runs into the back of the truck or trailer.

Table 1 shows the crash test matrix that underrun devices are required to comply with. Tests are
based on the United States (US) Manual for Assessing Safety Hardware (MASH) protocols where a
1500 kg sedan car (1500A) and then a large 2270 kg sports utiliity vehicle (2270P) are impacted
into the truck underrun barrier at a speed of 70 km/h in a centred and a 30% offset configuration.
The barrier must meet certain crashworthiness criteria (C, D, F) detailed in MASH. The research
work by the Authors referred to above have established that all criteria can be readily met by well
designed TUB. This would be elaborated on in the presentation and in an expanded 10 page paper.
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Photo F33-1 Side view of the car, showing flattening of A pillar and
shearing of roof back to the C pillar

Photo F10-3  Driver's side view of crashed vehicle - note largely
intact side structure

P = : A
= 5 N Photo F33-2 Rear view of damaged trailer. Note partial width of
underrun bar and damsage to the rear corner of the fiberglass body of the van.

(@) real world fatalities (after Rechnitzer & Fong, 1991)

Figure AL1 Crash Investigations: CASE F10

(c) rigid barrier design (after Rechnitzer, Powell & Sayer, 2001)

(d) energy dissipating barrier design (affér echnitzer, Powell & Sayer, 2001)

Figure 1: Underrun crashes and barrier crashworthiness
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Table 1. Test Matrix for Truck Underrun Barriers from AS/NZS 3845.2: Road safety barrier
systems and devices bashed on MASH crash test protocols.

Impact conditions Evaluation
Test Feature Test Nominal | Nominal | Impact Criteria
Level designation | Vehicle | Speed?® Angle? point (see Table 5.1 of
(km/h) 0 deg. MASH)®
2-51 2270P 70 0 (b) C.D.F
Truck 2-52 2270P 70 0 (b) C,D.F
o) Underrun - - -
Barrier 2-54 1500A 70 0 (b) C.D.F
2-55 1500A 70 0 (b) C,D.F
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