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Executive Summary

Introduction

In March, 2005, the Department of Infrastructureeigy and Resources (DIER) of the
State of Tasmania called for proposals to undergakassessment of heavy truck safety in
Tasmania with particular reference to vehicle $itgbi Transport Engineering Research
New Zealand Limited (TERNZ) was selected as thesalant to undertake the study.

The Request for Proposals outlined a project lsoesisting of four tasks. These were:
1) Analyse crash data for heavy truck/combinations.

2) Analyse Tasmanian heavy vehicle crash reportsrarektigate the possible causes.
3) Analyse the inherent stability characteristics @avy truck/combinations.

4) Recommend measures to reduce the crash risk.

Analysis of Crash Data

Data Sources

Crash data were obtained from two main sourcesroay@me periods between 2002 and
2005. The first was a database of all heavy velichshes while the second was a
database of all heavy vehicle-involved crashesdéé by the DIER Transport Inspectors.
In addition a list of all heavy vehicle-involvedaa fatalities was provided. Vehicle
exposure data were derived from three sourcesdemanian vehicle registration
database, the Australian Bureau of Statistics (ABS8)ey of Motor Vehicle Use

(SMVU) and the DIER Tasmanian Freight Demanders&uof commodity movements
by heavy vehicles for 2003.

Overall Road Safety in Tasmania

The overall road crash fatality rate on a poputabasis for Tasmania is a little higher
than that of three neighbouring Australian stage$ewed but a little lower than that of
New Zealand. However, the truck-involved fatatiéye per distance travelled for
Tasmania is similar to the other states and b#ttar New Zealand.

Heavy Truck Rollover Crashes

In the data set with all truck crashes, 16.3% vieeatified as rollover crashes. When
these rollover crashes were analysed in termsmd®xe to crash risk, it was found that
the rollover crash rate for log trucks, wood chijcks and stock trucks was significantly
higher than that of the rest of the large heavyoalelileet.

The other two freight categories which have a $icgamit number of crashes recorded
against them were containers and milk. Howeveselfreight categories did not have a
significant number of rollovers.

Vehicle Configuration Factors

A key objective of this study is to determine wregtHifferent vehicle configurations have
different crash rates and whether the vehicle pedoce characteristics are likely to be a
contributing factor.

Of the large heavy vehicle fleet, the most commelnicle is the 6-axle semi-trailer
combination. Semi-trailers are over-representdtiencrash statistics. Because of their



numbers in both the fleet and in the crash stesiséiny initiative to improve heavy vehicle
safety needs to include these vehicles to be eféect

Considering the crash reports in the Transportdo&p (TI) data set we can look at the
proportion of crashes where a rollover occurredr |1&den large heavy vehicles only, 45%
of semi-trailer crashes were rollovers, 59% ofkrand dog trailer crashes were rollovers
while 25% of B-double crashes were rollovers. Huggests that truck and dog trailers
have a higher rollover rate than semi-trailers Btdoubles have a lower rollover rate.

When we look at different freight commodities we $leat logs are the single largest
sector of road freight followed by bulk materialsog trucks have slightly more crashes
than would be expected from their proportion oftiiadfic volume but the difference is

not statistically significant. However, when wensaler rollover crashes in the Tl data set
we find that the rollover rate for log, wood chipdastock trucks is substantially higher
than the rest of the large heavy vehicle fleetseBlaon calculations using both crash data
sets, in my view the best estimate is that thevell crash rate for log, wood chip and
stock trucks is at least 2.5 times that of the oldi®e heavy vehicles.

Analysis of Crash Reports

Overview

The scope of this project is limited to large hesgficles, i.e. those with a GVM greater
than 22.5 tonnes. The number of crashed vehicléei Tl data set meeting this criterion
and for which there is an identified collision tyigel62.

Of the 162 crashed vehicles, 63 were involved ihstons with other road users, 60
involved a rollover, 14 involved loss-of-contr@ljnvolved a loss-of-load, 8 involved
defects or mechanical failures, 7 involved collsiavith infrastructure and 1 involved
striking a pedestrian. Ignoring the pedestriasttyghere are six crash types to review.

Collisions with Other Road Users

As noted above there were 63 trucks involved ifisiohs with other road users. If we
consider only the cases where fault was establigierdin 40% of cases the truck was at
fault while in 60% of cases it was not at fault.

There was no statistically significant differenndhe crash rate for different freight
commodities and no obvious correlations with roadrgetry, driving conditions or
environmental factors. Overall most of the craskgsear to have occurred on reasonable
roads and with favourable driving conditions. Ténesllision crashes can be largely
attributed to driver errors.

Rollovers

With respect to load type, only one vehicle wasidied as empty. Log, wood chip and
stock trucks were proportionately over-represeatetias already been discussed.

The vast majority of rollovers occurred in curvesraral roads. No other driving
environment factors appear to be significant.

Considering only the rollovers with a determinedss 50% were due to speed through
curves, 27% due to running off the edge of the wagd 9% due to vehicle defects, 7%



due to load shift and only 2% were the result obaasive manoeuvre. This mix of
crashes is quite similar to that found in otherrtaas.

Loss-of-Control

Of the 14 loss-of-control crashes, 7 involved enyglgicles. Other load categories are
represented by no more than one crash each aredweee no log trucks involved in loss-
of-control crashes.

In terms of driving conditions, the one factor teiod out was wet roads. Considering
only the crashes where the road surface conditemalassified we see that for all crashes
27% occurred on wet roads while for loss-of-contralshes 60% occurred on wet roads.

Loss-of-load

Inadequate load securing was definitely the caoissix of the nine crashes. For two of
the remaining three crashes it may also have Weecause but it is not certain. There
was no evidence to suggest that load securing gmabivere specific to any particular
load category or vehicle type.

Defects and Mechanical Failures

Defects and mechanical failures have been attobasecauses in 5 rollover crashes and 3
loss-of-control crashes. Most of these cases vedaged to tyre problems. There were a
further 8 crashes which were classified as beiegdisult of a mechanical failure but
which did not result in a rollover or loss-of-canitr Six of these eight crashes were the
result of mechanical failures in the vehicle stawet The proportion of crashes where
defects had a causal or contributory role was 9.8%.

Collisions with Infrastructure

Seven of the crashes involve collisions with tHeastructure. Apart from one case where
the clearance height was incorrectly signpostesliriicks were clearly at fault.

Vehicle Stability Performance

Introduction

The third task in this study is to analyse the rehestability characteristics of heavy
truck/combinations paying particular attention &hicle types with higher crash risks.

The National Transport Commission (NTC) in Austdias initiated a research
programme aimed at developing a compliance regsimgPerformance Based Standards
(PBS). As part of this project an assessmentep#rformance characteristics of the
Australian heavy vehicle fleet was undertaken. tRerpurposes of this study we are
interested in the Tasmanian large heavy vehickt #ad performance in relation to
vehicle stability which is a subset of the NTC afgperformance measures.

The Tasmanian large (greater than 22.5 tonnes)yheshicle fleet consists of four main
vehicle configurations: the 4-axle rigid truck, flv@me mover semi-trailer combination,
the truck and dog trailer combination and the Bideu



Three of the performance measures in the propo3€IMBS set relate directly to
stability. In addition there are three furtherfpanance measures which are not directly
related to vehicle stability but which could haveimpact on stability-related crash risk.

Steady Speed Cornering Stability

The most fundamental stability-related performameasure is Static Rollover Threshold
(SRT), which measures the rollover stability durgtgady speed cornering. Some 50% of
rollover crashes can be attributed to excessivedsg@ough curves which is essentially
travelling too fast for the inherent stability ditvehicle.

There are three key vehicle parameters that infl@e&SRT. These are the tyre track width,
the vehicle centre-of-gravity height and the raffisess of the suspension and tyres.

The tyre track width is largely determined by tlehiele width limits but can be increased
through the use of wide single tyres instead of twas. For many vehicle
configurations this results in a penalty in weight¥ying capacity and so is not practical.

The centre-of-gravity height of most heavy vehigteprimarily determined by the centre-
of-gravity height of the payload. There are two/svan which the centre-of-gravity height
can be reduced without reducing payload capa¢iye is to lower the load bed height
and the other is to increase the load length. ILlegas on dimensions and operational
requirements may mean that these changes areuttitticachieve for some vehicles.

The third factor that affects SRT is the suspensiirstiffness with greater roll stiffness
leading to improved SRT. Generally speaking mo@@rsuspensions have greater roll
stiffness than steel suspensions even though tiedgss stiff vertically.

Dynamic Stability

Dynamic stability is characterised by two performameasures, Rearward Amplification
(RA) and Yaw Damping Coefficient (YDC). RA meassithe amount of "whip" that
occurs when a combination vehicle executes a hpgled lane change manoeuvre. If the
vehicle also has a poor SRT this "whip" can caoever. Generally RA is significantly
greater for truck and dog trailer combinations thas for roll-coupled combinations like
semi-trailers and B-doubles.

The YDC measures the rate of decay of the "tail'iaduced by a pulse steer input. It
reflects the propensity of the trailer to sway freitle-to-side during high speed travel.
Again this is an aspect of performance where tarak dog trailer combinations have
poorer performance than roll-coupled combinatioimsthe NTC study only the poorest
performing truck and dog trailers had inadequatéopmance in this regard.

Typical Tasmanian truck and dog trailer combinagidiifer from the combinations
analysed in the NTC study in having greater ovéealyjth and longer trailer wheelbases
as well as higher weight. We would expect the R4 ¥DC for truck and dog trailers in
Tasmania to be at the better end of what was fauttte NTC study. This is supported
by the crash statistics which show very few evasramoeuvre rollover crashes

Road Space Requirements

The final three performance measures consideraterad high-speed tracking and reflect
the road width requirements of combination vehicl€sacking Ability in a straight path



(TA) and High-Speed steady Off-Tracking (HSOT) elasely correlated and reflect the
road space required during normal high speed apagaboth on straight roads and
through curves. There is little difference betwdenthree types of combination vehicles
except that truck and dog trailer combinations appe require slightly more road width
on rougher straight roads.

The final measure, High Speed Transient Off-tragKiHSTO), reflects the additional

road space used during an evasive manoeuvre.hisaneasure, truck and dog trailers are
worse than roll-coupled combinations although, agdie Tasmania combinations will be
better than the typical NTC combinations.

Conclusions and Recommendations

Statistics

The crash statistics available for Tasmania wdfedit to work with and of mixed
quality. Without good data it will be impossibledetermine whether any road safety
initiatives that are introduced are effective ot.no

Recommendation:

Tasmania should take steps to improve the quatityusability of its road crash data. Itis
noted that a new crash data system came into aperahile this report was being
prepared and changes have been made.

Options for achieving this:

The CrashStats database operated by VicRoads iarlievhich can be accessed from
the internet provides a good example of a usaldtesyof crash statistics. One option
that Tasmania could investigate is whether theyooeperate with Victoria and
incorporate the procedures and systems developétréshStats into the Tasmanian
database.

If utilising the CrashStats procedures and systemst a viable option, the forms used by
the Police to record crash information should hvésexl to make the existing data easier to
analyse and to provide some additional data. Wieengossible, the data items should be
multi-choice with fixed options rather than freaffoentry. This will simplify the data
entry for the Police officer and greatly simplifgnafuture analysis. It is understood that
the form has recently been redeveloped with Tasaalice to support the new crash
data system so these issues may already have theessed.

Overall Road Safety

Traffic safety for all vehicles in Tasmania, asiaaded by road fatalities, is slightly worse
than that of the neighbouring Australian state¥iotoria, New South Wales and
Queensland. It is significantly better than Nevalded. If we consider the other
Australian states and territories, then based ofuestralian Transport Safety Bureau
study, Tasmania has a similar fatality rate pedhagopulation to South Australia and
Western Australia and is considerably safer thartiéon Territory. ACT has a fatality
rate that is considerably lower than any of theep#iates.

If we consider the fatality rate for heavy-vehicigolved road crashes we find that
Tasmania is similar to the three neighbouring stedgiewed. Because the overall fatality
rate is slightly worse this indicates that, in tekaterms, heavy vehicle road safety is



slightly better in Tasmania that in the other thsts#tes. These differences are small but
there is no evidence to suggest that the heavyhlesafety situation in Tasmania is out of
line with the rest of Australia.

Nevertheless, heavy vehicles are substantially-oy@resented in the fatal crash statistics
as they are everywhere else in the world. Thiesause crashes involving heavy vehicles
are much more likely to have a fatality or serioysry outcome than crashes not

involving heavy vehicles. In multiple vehicle dnas involving a heavy vehicle, the

driver of the other vehicle is at fault more oftean the truck driver. The occupants of

the other vehicle are also more likely to be kilkgdsuffer serious injury.

Recommendation:

Existing road safety initiatives have been suce#ssid these programmes should
continue. New initiatives targeting heavy vehigfeerations should be considered but
these should not be limited to heavy vehicle dsver

Options:

Road safety initiatives are often classified urttieee headings known as the three "Es";
Education, Engineering and Enforcement. Some Bpéssues that should be addressed
are covered in the following recommendations.

Specific Heavy Vehicle Safety Issues

A major focus of this study was to identify specifieavy vehicle performance
characteristics that are contributing to crash. ri€ke relatively small size of Tasmania
and hence the relatively small number of crashemséhat differences in crash risk
between different vehicle configurations can orgyidentified if they are relatively large.
Modest differences in crash risk are hidden inrenal statistical variations that will
occur with small numbers. This does not meanttieste differences are not present just
that they cannot be identified.

Rollover Stability

One major vehicle factor that was clearly identifeafrom the data was that log, wood
chip and stock trucks as a group have a rollovasictrate that is at least 2.5 times higher
than that of the rest of the large heavy vehidetfl When we look at the performance
characteristics of these vehicles we find thatrtimkierent rollover stability is poorer, on
average, than other vehicles in the fleet. If aaklat research undertaken in New
Zealand and the United States, this high rollovaslc rate is entirely consistent with this
level of rollover stability.

Recommendation:

The rollover stability of the poorest performingakig vehicles should be increased.
Measures to achieve this should not be limite@¢p Wood chip and stock trucks. There
are poor performing vehicles in other sectors —tmotably some container vehicles.

Options:

An interim measure that has been proposed is tosmp load height restriction on log
trucks and wood chip bins. This approach is rathaede because it addresses only the
issue of payload centre-of-gravity height and ®sglut particular sectors in a way that
may be unfair. It could be used as an interim mmeabut is not recommended as a long-
term solution. If this option were to be used sdurther investigation is needed to



determine the appropriate load height limits. Ehae a trade-off between productivity
loss and safety gain.

A more comprehensive approach is to use regul&dioequire heavy vehicles to achieve
some minimum level of rollover stability. Thisdene in many jurisdictions for some
sectors, such as dangerous goods vehicles and binskeisi New Zealand for all large
heavy vehicles. In New Zealand vehicles that caanbieve the required stability at full
load height and full load weight are required tempe at either reduced height or reduced
weight or some combination of the two. If this eggrh were to be considered in
Tasmania some further investigation is requiredalgsis is needed to determine the
productivity loss that would result from reduciing tpayload capacity of some vehicles
which then needs to be weighed up against the egbsafety benefits. Secondly the
implications of imposing such a requirement inasioin from the rest of Australia need to
be assessed.

An alternative approach is to facilitate the essdiphent of industry-based safety advisory
groups to undertake research and promote safeigtives. Providing vehicle operators
and designers with good information on the critfeators affecting stability will lead to
improved vehicle design and operations resultingduced rollover crash rates. The
activities of these industry-based safety adviggoups should not be limited to vehicle
stability issues but should cover all aspectsarigport operations. This approach has
been proven to be very successful for the log parisndustry in New Zealand.

Vehicle Maintenance

9.8% of crashes involved a vehicle defect as edlsause or a contributing factor.
Although this proportion is similar to the rate ¢gmbfor Victoria and in line with figures
from other jurisdictions, it is not insignificanbé there is potential for safety gains by
reducing the number of heavy vehicles with defeatshe road.

Tasmania has not yet adopted the Maintenance Maragenodule of the National
Heavy Vehicle Accreditation Scheme (NHVAS) and éhdo not appear to be many
Tasmanian-based members of the Australian Trucksspciation's Trucksafe scheme.

Recommendation:

Tasmania should investigate ways of encouragingabdges to adopt best practice vehicle
maintenance procedures. Accreditation to a reseginscheme demonstrates that this is
being achieved.

Options:

In some other states, maintenance management aatoedunder NHVAS exempts the
operator from periodic vehicle inspections andheyd are some commercial benefits
from participation. Tasmania does not have a perieehicle inspection regime and it is
not recommended that one should be introducedodieinspections are no substitute for
a proper maintenance programme. A more effeciipeaach is to target the roadside
inspection programme to focus on those operatdts paor safety and traffic offence
records. Accredited operators could be subjectdevter inspections but there would still
need to be random inspections on all operatoragare that standards are maintained.
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Driver Issues

Curve Speed Selection

Although truck drivers were at fault in fewer thiaalf of multiple vehicle crashes, they
were at fault in most single vehicle crashes. Alalf of the rollover crashes were the
result of going too fast for the stability of thehicle through a curve. A further quarter of
rollover crashes were the result of the vehiclennog off the edge of the roadway. Both
situations are usually the result of errors of prignt by the driver. This phenomenon is
not unique to Tasmania. Rollover crashes in Nealatel and in the Netherlands have the
same causes in similar proportions.

Recommendation:
Truck speeds through curves need to be reducedwarty for those vehicles with lower
rollover stability.

Options:

Reducing truck speed limits to 80km/h has beengseg by some commentators.
Although reducing all vehicle speed limits to 80kma/ould almost certainly improve road
safety as was demonstrated in many countries dthien@970's oil shock, this would
increase travel times and hence impose economis soghere is a trade-off. Tasmania,
like many other jurisdictions, currently has a splait of 100km/h which represents a
balance between safety, energy use and econonuierffy. Reducing the speed limit for
trucks or specific truck types in isolation doe$ mecessarily result in the same safety
benefits. In the first place it does not addréssissue of speed through curves where the
desirable speed is less than 80 km/h. Secondingafferential speeds between
different groups of road users introduces addilisaéety risks as there will be more
overtaking and, if passing opportunities are lihitecreased driver frustration which can
lead to poor driving behaviour. A third problenthat differential speed limits are more
difficult to enforce but this can be overcome. Elel speed limit reduction that targets
only trucks or specific categories of trucks is remfommended.

The lack of an adequate safety margin in curvedpetection by the drivers of the less
stable trucks is not the result of an inherent lessness in the nature of these drivers. The
keys to improved driver behaviour in this regarel iacreasing the awareness of drivers of
the performance limitations of their vehicles aneé heed to take a conservative approach
in curve speed selection and increasing the satdtyre of the transport industry.

Although government agencies can contribute totthisugh support and incentives, the
main drivers for these changes need to come frenmtifiustry and so we believe that the
proposed industry-based safety advisory groupsldh@yve a major role in developing

the initiatives to achieve these goals.

Load Security

A second driver-related issue that arises frontthsh data is that there were a number of
crashes (9 out of 162) relating to load securitite load securing requirements are clearly
spelled out in legislation and there is a comprstvenLoad Restraint Guide which
provides detailed information on the load restrag@ofuirements and good practice for all
common load types. Thus there is no excuse faleigaate load restraint.

Recommendation:
Compliance with the load restraint requirementdsde be improved.
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Options:

This is an area where additional targeted enforo¢steould make a difference. Detailed
information on load restraint requirements and ficads readily available and there is no
good reason why compliance levels should not bk. hig

Fatigue and Driver Licensing

Other driver issues that have been suggested fmideration are fatigue and driver
licensing. Although relatively few crashes (3 ©68) were attributed to fatigue, it is
likely that the true level of fatigue as a conttibg factor to crashes is higher.

Recommendation:

No specific new measures relating to fatigue acememended. Compliance with driving
hours requirements should continue to be enfornddoaogrammes to improve driver
awareness of the need for adequate sleep andf¢ioe @fflifestyle factors such as
exercise, diet and stress on fatigue should coatifithe industry-based safety advisory
groups proposed in previous recommendations shwaud a major role in promoting
fatigue awareness.

With respect to driver's licensing, semi-trailensl aruck and trailer combinations require
an HC class driving licence while B-doubles reqaineMC class licence. These driver
licence requirements are nationally-based andpetic to individual states. It has been
suggested that because truck and dog trailer canbns in Tasmania are allowed to
operate at higher mass limits than in most othestralian states it might be appropriate to
require an MC class licence for these vehicledterratively to have a new specific
licence class for these vehicles. As noted irsthgstical analysis there is no evidence
that truck and dog trailer combinations are ov@rgsented in the crash statistics although
there are indications that they have a greatergotiom of rollover crashes. Requiring the
drivers of these vehicles to hold an MC licenca feasible option and would provide a
mechanism for ensuring a more advanced level gededucation for truck and dog

trailer drivers. An in-depth analysis of drivingdnsing and driver training requirements
is beyond the scope of this study and was not takien.

Roading Issues

A significant proportion of the rollover and lostamntrol crashes were the result of
vehicles running off the edge of the roadway. @ithh most of these are primarily the
result of driver error, the margin of safety iseatied by the available road width.

Recommendation:

It is recommended that DIER review the seal witithe width and shoulder requirements
in the current roading standards to ensure thegaisfactory for the large heavy vehicles
that are operating in Tasmania. This review shaigd determine whether the existing
network meets these standards. If the currerdtsitu is not adequate a remedial works
programme should be developed and implemented.

Enforcement Issues

Several of the recommendations above (specifigaltriver fatigue, vehicle maintenance
and load securing) identify areas where additionahore targeted enforcement is
desirable.

12



Recommendation:
Tasmania should review its heavy vehicle enforcémesources to determine whether

they are sufficient to meet its enforcement requésts and whether they are being
deployed in the most effective way.

13



Introduction

In March, 2005, the Department of Infrastructureeigy and Resources (DIER) of the
State of Tasmania called for proposals to underakassessment of heavy truck safety in
Tasmania with particular reference to vehicle $itggbi The request for proposals (RFP)
which sets out the parameters of the project &chdd as Appendix A. Transport
Engineering Research New Zealand Limited (TERNZ3 selected as the consultant to
undertake the study.

The RFP outlined a project brief consisting of ftasks. These were:

1)

2)

3)

4)

Analyse crash data for heavy truck/combinationsgg¢hover 22.5 tonnes GVM)
and rank vehicle configurations and combinationerms of their apparent crash
risk, taking into account relative distances trbacel

Analyse Tasmanian heavy vehicle crash reportsrarestigate the possible causes
of heavy truck/combination crashes, taking intooact factors such as vehicle
suitability, vehicle stability, mass and loadingad geometry and driver
behaviour, and paying particular attention to tekigle types with higher crash
risks identified in part 1 above.

From an engineering perspective, analyse the inhstability characteristics of
heavy truck/combinations paying particular attemtio vehicle types with higher
crash risks as identified in part 1 above.

Consider the results of the assessments underiakamts 1, 2 and 3 above and if
there are demonstrable safety concerns, recommeadures to reduce the crash
risk.

This report describes the methodology used for eatiese four tasks and the findings.
To improve the readability of the report, the as@yor each of the tasks is reported in
appendices with only the results appearing in therbody.

14



Analysis of Crash Data

Details of the analysis supporting the followingrsnary and results are presented in
Appendix B.

Statistical Variability

A fundamental problem with analysing heavy vehaitesh data from Tasmania is that the
numbers involved are small because of the relgtiseall population size. This means
that the statistical variability is proportionatestatively large. Consequently trends in
crash rates and differences between crash ratelffiarent vehicle categories cannot be
identified unless they are relatively large or mm@asured over a long period of time.

Data Sources

Crash data were obtained from three sources. @seauist of all heavy vehicle-involved
road fatalities between January, 2002 and March520 he second was a database of all
heavy vehicle crashes also between January, 2@DRlarch, 2005 and the third was a
database of all heavy vehicle-involved crashesdéeé by the DIER Transport Inspectors
between January, 2002 and September, 2004. Torde&ecrash rates for different
vehicle types we need to know the distance tragdtie these vehicle types which
represents their exposure to the risk of a cr&&hicle exposure data were also derived
from three sources; the Tasmanian vehicle regigiralatabase, the Australian Bureau of
Statistics (ABS) Survey of Motor Vehicle Use (SMVahd the DIER Tasmanian Freight
Demanders Survey of commodity movements by heakiches. In addition crash data
was obtained for three neighbouring AustralianestaVictoria, New South Wales and
Queensland and for New Zealand which is topografilsicnore similar to Tasmania than
the other Australian states.

Exposure to Crash Risk

Before proceeding to analyse the crash data frentvib data sets we will review the
exposure data. To determine crash rates rathefjusacrash numbers it is necessary to
know exposure and thus the exposure data is needdicof the subsequent crash
analyses.

The ABS SMVU data cubes show the distance travdijedery broad categories — rigid
trucks, articulated vehicles, buses and non-fretghtying trucks. The values for
Tasmania for 2003, for these four categories a&@:nillion kms, 127 million kms, 47
million kms and 8 million kms respectively. Fordistudy the ABS provided a more
detailed breakdown of the distance-travelled dgtadhicle configuration.

The DIER freight movement survey provides an alive source for exposure data
which can be compared with the ABS data. Howethere are several points to note in
undertaking this comparison. Firstly, the DIERv&yrrepresents only laden trips so we
need to consider vehicle productivity. Secondbréhare some differences in how
particular vehicle configurations are classified &nally the DIER survey captures the
smaller rigid truck travel relating only to a smahge of commodities and thus does not
represent these vehicles well. Overall it woulgesr that the DIER survey captures
60%-70% of the total heavy vehicle traffic in Tasnaa(as determined by the ABS). The
proportion of large heavy vehicle traffic capturgedhigher than this.
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The ABS SMVU data cubes do not contain any dirata @n the exposure by freight
commodity type. The only commodity data in theadaibes is the weight of freight
moved by commodity type. The commodity categounssd are the top level of the
Australian Transport Freight Commaodity Classifioat(ATFCC). One category — Crude
materials, inedible, except fuels — makes up 55%@total freight moved by road in
Tasmania and is by far the largest category.

The DIER freight movement data classifies commotlipes into 42 different categories.
Each of these can be mapped into an ATFCC codsaiite annual tonnes of freight
moved as determined by the DIER survey can be leamiand compared with the ABS
figures. This suggests that overall, the DIER symepresents about 60% of the freight
moved by road in Tasmania. For the largest comiyathss the DIER survey represents
about 70% of the total freight moved.

Of the 42 commodities in DIER freight movement dédgs are easily the largest single
commodity with hardwood and softwood logs togethaking up 25% by vehicle-kms of
the total freight movements.

The scope of this study is limited to large heaghitles (GVM greater than 22.5 tonnes).
If we exclude freight movements involving 2-axledeé@axle rigid trucks (which have a
legal weight limit less than or equal to 22.5 tas)rfeom the analysis, we find that log
trucks now make up more than 32% of the vehicle-kynkarge heavy freight vehicles
and are even more dominant as the single largaghtrcommodity.

Overall Road Safety in Tasmania

The overall road crash fatality rate on a poputabasis for Tasmania is a little higher
than that of three neighbouring Australian stagesewed but a little lower than that of
New Zealand. However, the truck-involved fatatiéye per distance travelled for
Tasmania is similar to the other states and b#ttar New Zealand. The distance
travelled by trucks in Tasmania as a proportiothefdistance travelled by all vehicles is
much the same as the other states. Althoughrnmstef fatalities, overall road safety in
Tasmania is worse than the other states, heavgleaimad safety is not worse. There are
a number of possible reasons why overall roadgaiefasmania is poorer than the other
Australian states reviewed. Tasmanian roads drertand more winding. There are
relatively few multi-lane divided highways whicheaknown to be safer. The other states
have substantial sections of these roads carrysigraficant proportion of the traffic
volume. Other factors may include weather andstieme of tourist traffic. The fact that
heavy vehicle road safety is not worse than ottetes suggests that Tasmanian truck
drivers have adapted to the driving environment.

If we consider overall road safety in all Australistates then, based on Australian
Transport Safety Bureau (ATSB) (Australian Transi@afety Bureau, 2003) figures,
Tasmania has a similar road fatality rate per fedgmbpulation to South Australia and
Western Australia and is considerably safer thariiéon Territory.

Heavy Truck Rollover Crashes

Of the 478 crashes in the full data set, in terfrisax type, 334 crashes are labelled as
N/K (not known) or are unlabelled. 44 are labebesdogs, 29 as unladen, 10 as
containers, 8 as wood chips, 6 as milk and the iretea as a variety of categories with
fewer than five crashes in each. If we considbBover crashes only, there are 78 crashes
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making up 16.3% of the total. Of these, 33 ars|dg are N/K or unlabelled, 6 are wood
chips, 4 are unladen and the remainder are a yarieategories with one or two crashes
in each. These figures appear to imply that lagks and wood chip trucks have a
significantly greater propensity for rollover (38taf 44 crashes with the load identified
as logs and 6 out 8 crashes where the load was @lopd were rollovers) than other load
categories. Stock trucks were split into two lbgukes, cattle and sheep, in this data set,
which between them had three crashes. Howeveahrak of these crashes were rollovers
so stock trucks also appear to have a greater psagédor rollover.

Complicating this analysis is the fact that thealarge number of crashes where the
load type is not identified and some of these Jehiare almost certainly log, wood chip
or stock trucks. If log, wood chip and stock treicio not have higher rollover rate than
the rest of the fleet, then more than 60% of the-mdlover crashes with the freight type
N/K or not specified would have to be log, woodpchr stock trucks (so that there are
enough non-rollover crashes to match the rollovers$)is would also imply that log,
wood chip and stock trucks make up half the totmhber of crashes. As these vehicles
are less than half of the road freight traffic twisuld imply that they had a higher overall
crash rate than the rest of the fleet. Thus,iveldb the rest of the fleet, log, wood chip
and stock trucks either have a greater propensityoflover or a higher overall crash rate
or both.

The 78 rollover crashes were analysed in termspdgure to crash risk. Various
assumption sets were used in determining how tdlbahe rollover crashes where the
freight type was not known or not specified andinesting the proportion of traffic
undertaken by vehicles transporting a particukaigfit type. In each case the rollover
crash rate for log, wood chip and stock trucks sigsificantly higher than that of the rest
of the fleet. The calculated rate ranged from 2 times higher than that of other vehicles
in the fleet depending on what assumptions werd.use

Log, wood chip and stock trucks have relativelyditn common. Log and wood chip
trucks are both associated with the forestry ingusait are quite different vehicles and
operate in different environments. However, akkthappear to have high rollover rates
which are similar to each other and different fribra rest of the heavy vehicle fleet.
Grouping them together overcomes some of the itatisssues of small numbers of
crashes and reflects the potential safety gain froomter-measures that address the
rollover rate for all vehicle categories. If wenedo consider each load category in
isolation, the other two categories then becomegddhe rest of the fleet and so this
reflects the potential impact of counter-measunas dnly address that particular load
category. The other two freight categories whialiéha significant number of crashes
recorded against them are containers and milk. é¥ew these categories do not have a
significant number of rollovers recorded.

A major focus of this study is the question of doatribution of heavy vehicle stability to
the crash rates. As noted previously some 16%abyvehicle crashes in Tasmania
involved a rollover. This includes both crashemthe rollover was the cause of the
crash and crashes where the rollover was an outboin@ot the cause. We have recently
obtained some data on crashes from Queenslandpbrdn®ver a 6-year period from
1999-2004, Queensland averaged 47 truck rolloashas per year which constituted
13% of the total heavy freight vehicle crashesisThsimilar to the Tasmanian figure and
is within statistical variability given the samizes involved.
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Vehicle Configuration Factors

A key objective of this study is to determine wteetHifferent vehicle configurations have
different crash rates and whether the vehicle pexdoce characteristics are likely to be a
contributing factor. Depending on the resultshas aanalysis, safety counter-measures
may be proposed which specifically address velmeléormance characteristics. A
specific focus is stability-related performanceneTesults in this section are based on an
analysis of the Tl data set which contains moraitést information on vehicle
configuration.

Of the large heavy vehicle fleet, the most commeiiale is the 6-axle semi-trailer
combination. Semi-trailers are over-representdtieéncrash statistics. Because of their
numbers in both the fleet and in the crash stesiséiny initiatives to improve heavy
vehicle safety need to include these vehicles teffeetive. Small rigid trucks (which are
outside the scope of this study) appear to hawegvarl crash risk than the large heavy
trucks. Truck and dog trailers and B-doubles appiehave crash rates comparable to the
fleet average. However, in both cases, the nundrerso small and the uncertainties so
high that no firm conclusion can be drawn.

Using the Tl data set and considering only rollouw@shes involving laden large heavy
vehicles we find that semi-trailers were again enggrresented. Truck and trailers had six
times as many rollover crashes as B-doubles andedrgid trucks had none. It is not
possible to do a credible analysis based on expdsutruck and dog trailers and B-
doubles because they are grouped as a single e&aitdgory in the DIER freight
movement data. However, for each vehicle type avelook at the proportion of crashes
where a rollover occurred. For laden vehicles pimyhe Tl data set, semi-trailers rolled
over in 45% of crashes, truck and dog trailersewbbbver in 59% of crashes while B-
doubles rolled over in 25% of crashes. This suiggist truck and dog trailers have a
higher rollover rate than semi-trailers while B-Otas have a lower rollover rate.

When we look at different freight commodities we $leat logs are the single largest
sector of road freight followed by bulk materialsog trucks have slightly more crashes
than would be expected from their proportion oftiiadfic volume but the difference is
not statistically significant. However, when wensaler rollover crashes we find that the
rollover rate for log, wood chip and stock trucksaagroup is significantly higher than that
of the rest of the fleet. Using the Tl crash dagafind that the rollover crash rate of log,
wood chip and stock trucks is three times highanttihe rest of the large heavy vehicle
fleet. This is consistent with the earlier findsngsing the full crash data set. Reviewing
the assumptions made in calculating the rangelative rollover rates quoted in the
previous section, in my view the best estimat&ag the rollover crash rate for log, wood
chip and stock trucks is at least 2.5 times thahefother large heavy vehicles.
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Analysis of Crash Reports

Overview

The detailed analysis supporting the findings presgin this section is contained in
Appendix C.

The scope of this project is limited to large hesgficles, i.e. those with a GVM greater
than 22.5 tonnes. This eliminates 2-axle and 8-8gid vehicles and thus the focus is
primarily on combination vehicles although 4-avtgd trucks also qualify. The number
of crashed vehicles in the Tl data set meetingdhisrion and for which there is an
identified collision type is 162.

Of the 162 crashed vehicles, 63 were involved lhstons with other road users, 60
involved a rollover, 14 involved loss-of-contréljnvolved a loss-of-load, 8 involved
defects or mechanical failures, 7 involved collimavith infrastructure and 1 involved
striking a pedestrian. Ignoring the pedestriasttréghere are six crash types to review.
From the TI's description of the primary causehef¢rash and the additional comments,
in most cases it was simple to determine whetheobthe truck as at fault in the crash.

Although the factors listed above are given agtit@ary crash causes the situation is not
always that simple. For example, a driver may tam&rol of his vehicle resulting in a
collision with another vehicle. The primary caiséhe loss-of-control but the crash will
probably be reported as a collision. In such & @as also quite possible that, if the
collision had not occurred, the driver would haeet able to regain control and there
would have been no crash which suggests that fylagsihe crash as a collision is
correct. In this analysis the TI's interpretatadrthe crash cause was used unless there
was ambiguity in which case the comments and degamniwere used to determine the
cause.

Collisions with Other Road Users

As noted above there were 63 trucks involved itigtohs with other road users. In 36
(57%) of these cases the truck was not at fauR4i(38%) cases the truck was at fault
while in the remaining 3 (5%) cases it was notrci@ao was at fault. If we consider only
the cases where fault was established then in 4@%ses the truck was at fault while in
60% of cases it was not at fault.

Although the above figures indicate that trucksar&ault in fewer than half the collisions
they are involved in we cannot say that this isvigth statistical confidence. In New
Zealand there are figures that show that trucksatrat fault in about two thirds of two-
vehicle crashes (Anderson and Sinclair, 1996). mhggin-of-error above is sufficiently
high that this could possibly also be the caseasnania. Generally we would expect
truck drivers, who are professional drivers witkager experience and training than the
average motorist, to be at fault in fewer that loalhe two-vehicle crashes they are
involved in. The data support this proposition #atnot prove it.

Of the 63 collision-involved large heavy trucks,sére semi-trailers, 7 were truck and

dog trailers, 4 were B-Doubles and 2 were 4-axjelrirucks. The exposure data indicates
that semi-trailers are about two thirds of the édngavy vehicle fleet and B-doubles and
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truck and dog combinations together are about loing. t This suggests that semi-trailers
are proportionately over-represented in the creaisscs.

There was no statistically significant differenndhe crash rate for different freight
commodities and no obvious correlations with roadrgetry, driving conditions or
environmental factors. Overall most of the crasifgsear to have occurred on reasonable
roads and with favourable driving conditions.

Collision crashes can be largely attributed toahrierrors. 18 of the crashes involved
vehicles travelling in the same direction crosgaths (this includes several U-turns). 18
of the crashes involved a failure to keep left hasgiin a head-on collision. In some of
these cases there was also a loss-of-controlrakBies involved a nose-to-tail collision,
11 involved a failure to give way and 3 were indeti@ate.

Rollovers

Of the 60 large heavy vehicles that had a roll@vash, 43 (72%) were semi-trailers, 14
(23%) were truck and dog trailer combinations ar{d%) were B-doubles. Based on the
exposure data semi-trailers are over-representttbge numbers but the difference is not
statistically significant. The relative proport®aof truck and dog trailers and B-doubles
are not known to any accuracy but the estimatdsatelthat they are of similar
magnitude. This suggests that truck and dog teadee over-represented relative to B-
doubles in rollover crashes.

With respect to load type only, only one vehicleswdentified as empty. Log, wood chip
and stock trucks were proportionately over-represeas has already been discussed.

The vast majority of rollovers occurred in curvesraral roads. No other driving
environment factors appear to be significant.

Considering only the rollovers with a determinedsmwe have 50% due to speed
through curves, 27% due to running off the edgefroadway, 9% due to vehicle
defects, 7% due to load shift and only 2% wererdsalt of an evasive manoeuvre.

This mix of crashes is quite similar to that founather countries. A study undertaken in
the Netherlands (Hoogvelt et al., 1997) found thased on the Police reports, 61% of
heavy vehicle rollover crashes could be attribwitesbeed through curves, 26% are
caused by the vehicle running onto the soft shawddd 10% are related to evasive
manoeuvres. In New Zealand, the Log Transportt$&euncil maintains a database of
all log truck rollover crashes. Analysis of thesga shows that for log trucks in New
Zealand, 55% of rollovers are from speed throughiesy 21% from running onto the soft
shoulders and 6% from evasive manoeuvres. The diémence in Tasmania is the
relatively high proportion attributed to vehiclefelets and load shift and the smaller
proportion of evasive manoeuvres.

With rollover crashes the question arises as tahenghe rollover is the cause or the
outcome of the crash. This is not specified inda@. However, rollovers that are the
result of speed through curves and evasive manesare generally the cause of the
crash. Rollovers that are the result of runnifglod edge of the road, or vehicle defects
or load shift are generally the outcome but shd@ldegarded as the cause if there would
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not have been a crash without the rollover. ftasknown what proportion of this second
group of rollover crashes were outcomes rather taases.

Loss-of-Control

Of the 14 loss-of-control crashes, 7 involved emyalyicles. Other load categories are
represented by no more than one crash each aredweee no log trucks involved in loss-
of-control crashes.

In terms of road conditions, most of the crasheewa rural roads but we have no
information on the relative exposure of rural tbam roads so it is unclear whether this is
significant. No other road geometry or environnfactors appeared to be relevant.

In terms of driving conditions, one factor thatat@mut was wet roads. Considering only
the crashes where the road surface condition veasified we see that for all crashes 27%
occurred on wet roads while for loss-of-controlstras 60% occurred on wet roads. In
spite of the very small sample size this is statfly significant at the 95% confidence
level.

Loss-of-load

In one of these nine crashes, the driver was disttlaand ran over the verge which
brought the log bolsters into contact with somedreausing a loss-of-load. In two cases
it was not entirely clear whether the loss-of-leeak the cause or the result of the crash
while in the remaining six crashes the cause definappears to have been inadequate
load securing. There was no evidence to suggastahd securing problems were
specific to any particular load category.

Defects and Mechanical Failures

Defects and mechanical failures have been attgbagsecauses in 5 rollover crashes and 3
loss-of-control crashes. Most of these cases vedaged to tyre problems. There were a
further 8 crashes which were classified as beiegdisult of a mechanical failure but
which did not result in a rollover or loss-of-canitr Six of these eight crashes were the
result of mechanical failures in the vehicle stowet The proportion of crashes where
defects had a causal or contributory role was 9.8%.

In a report to the Road Safety Committee of thadrian Parliament in 2002, Mr C
Jordan, the chief executive of VicRoads said:

"We conclude that defects do contribute to or ma&ese a small but significant number
of crashes. From a detailed analysis of Victoridi€®crash data for 1998 it was
estimated that the percentage of light vehicleslirad in crashes investigated by the
Victoria Police accident investigation section raagfrom 1.2 per cent to 3.9 per cent;
and for heavy vehicles, from 6.1 per cent to 9r9cpet."

Thus the extent to which vehicle defects contritaterash rate in Tasmania is within the
range quoted for Victoria.

Collisions with Infrastructure

Seven of the crashes involve collisions with iteshafrastructure. Apart from one case
where the clearance height was incorrectly sigrgahshe trucks were clearly at fault.
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Vehicle Stability Performance

Introduction

The detailed analysis behind the findings preseimtéais section is shown in Appendix
D.

The third task in this study is to analyse the rehestability characteristics of heavy
truck/combinations paying particular attention &hicle types with higher crash risks.

The National Transport Commission (NTC) in Austdias initiated a research
programme aimed at developing a compliance regsimgPerformance Based Standards
(PBS) which could operate as an alternative teethsting prescriptive size and weight
limits. A performance standard consists of a perémce measure with some defined
values for acceptability.

As part of the NTC PBS project an assessment gbéinrmance characteristics of the
Australian heavy vehicle fleet was undertaken. tRerpurposes of this study we are
interested in the Tasmanian large heavy vehickt {l@hich should be a subset of the
Australian fleet) and performance in relation thicée stability which is a subset of the
set of performance measures.

The Tasmanian large (greater than 22.5 tonnes)yhezhicle fleet consists of four main
vehicle configurations: the 4-axle rigid truck, fv&me mover semi-trailer combination,
the truck and dog trailer combination and the Bldeu For all of these except the truck
and dog trailer combination, the range of perforogain Tasmania is likely to be similar
to that of the whole Australian fleet. For truaidadog trailer combinations, Tasmania has
increased the allowable gross combination weightB-@louble mass management routes
so that a 3-axle truck and 4-axle trailer comboratan weigh up to 57 tonnes while a 4-
axle truck and 4-axle trailer combination can waighto 62 tonnes. Fourteen truck and
dog combinations were assessed in the NTC projgatrdy four of these were 3-axle
trucks with 4-axle trailers. There were no 4-axieks with 4-axle trailers although there
was one 4-axle truck with a 5-axle trailer. Mosthe truck and dog trailer combinations
in the NTC study had a gross combination weight2b tonnes or less with the largest, a
Victorian 22m log truck, at 50 tonnes.

Three of the performance measures in the propo3€MBS set relate directly to
stability. There was a fourth stability measurdemconsideration but it was eliminated
from the set because it was closely correlated tmithof the other measures and hence
was redundant. In addition there are three funblegformance measures which are not
directly related to vehicle stability but which ¢dinave an impact on stability-related
crash risk.

Steady Speed Cornering Stability

The most fundamental stability-related performameasure is Static Rollover Threshold
(SRT), which measures the rollover stability durstgady speed cornering. Some 50% of
rollover crashes can be attributed to excessivedgspgeough curves which is essentially
travelling too fast for the inherent stability dktvehicle. A small survey of the SRT of
Tasmanian vehicles has been undertaken by DIERs shiowed a range of SRT that was
similar to that found in the NTC study of the Aadiain fleet. Vehicles that exhibited
relatively poor SRT were log and wood chip vehiglasth semi-trailer and truck and dog
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combinations), a stock crate semi-trailer and avgainer semi-trailer. Other container
vehicles were assessed and had SRT values thasigargcantly better.

There are three key vehicle parameters that infl@&SRT. These are the tyre track width,
the centre-of-gravity height and the roll stiffnegshe suspension and tyres. The tyre
track width is largely determined by the vehiclelthilimits but can be increased through
the use of wide single tyres instead of dual tyrfesr triaxle semi-trailers (including those
used in B-doubles) not operating under higher masts allowed on mass management
routes this is a viable option because there wweight limit penalty. In fact, there is a
payload capacity gain through a small reductiotare weight. On tandem axle groups,
wide single tyres are allowed considerably less #odd and so these are not a viable
option except in rare cases where the freight dgpiscstrongly volume limited rather

than weight limited.

The centre-of-gravity height of most heavy vehigteprimarily determined by the centre-
of-gravity height of the payload. There are twoysvan which the centre-of-gravity height
can be reduced without reducing payload capaéiye is to lower the load bed height
which can be done through vehicle design and/ousieeof smaller wheels. The second
method is to increase the load length. This isaheays possible as, for example, the
length of a shipping container is fixed but manyestloads should be carried at the
maximum length possible. In some instances, howeyperational requirements mean
that this is difficult to achieve.

The third factor that affects SRT is the suspensidirstiffness. Generally speaking
modern air suspensions have greater roll stifftiess steel suspensions even though they
are less stiff vertically. With steel suspensiersessive lash has a negative effect on
stability. On prime movers, where there are ddfees in relative roll stiffness between
the steer axle(s) and the drive axles, increasiagadll stiffness of the more compliant
suspension (usually the steer axles) has a signifieffect on SRT while increasing the
stiffness of the stiffer suspension has only a keffdct and this can sometimes be a
negative effect.

In 2001 North Forest Products commissioned a studhe rollover stability of log and
wood chip trucks in Tasmania which was undertakeMbWolfgang Wissmann. Mr
Wissmann's analysis contains some flaws but thergéprinciples are valid.

Dynamic Stability

Dynamic stability is characterised by two performameasures, Rearward Amplification
(RA) and Yaw Damping Coefficient (YDC). RA meassithe amount of "whip" that
occurs when a combination vehicle executes a pgled lane change manoeuvre. If the
vehicle also has a poor SRT this "whip" can caoflewer. Generally RA is significantly
greater for truck and dog trailer combinations thas for roll-coupled combinations like
semi-trailers and B-doubles. As noted at the begmof this section the typical
Tasmanian truck and dog trailer combination isljike differ somewhat from the
combinations analysed in the NTC study. From #igicle registration data we can
deduce that most of the Tasmanian combinationgasée trailers. More axles mean
more tyres which increase the tyre cornering st The combinations that operate at
the higher weight limits need to be longer to nthetaxle spacing/weight requirements
and hence they will tend to have significantly lentrailer wheelbases than the NTC
vehicles. Both the increased trailer wheelbasetla@ihcreased tyre cornering stiffness
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improve the RA. Thus we would expect the RA foick and dog trailers in Tasmania to
be very much at the lower (i.e. better) end of wias found in the NTC study. This is
supported by the crash statistics which show venwydvasive manoeuvre rollover crashes.
The YDC measures the rate of decay of the "tail'vwaduced by a pulse steer input. It
reflects the propensity of the trailer to sway freiale-to-side during high speed travel.
Again this is an aspect of performance where tarak dog trailer combinations have
poorer performance than roll-coupled combinatioimsthe NTC study only the poorest
performing truck and dog trailers had inadequatéop@mance in this regard. The
differences in vehicle parameters between Tasmdniak and dog combinations and the
set of vehicles used by NTC will generally leadniprovements in YDC. Anecdotally
there is a suggestion that some truck and dog cwtibns that have operated in Tasmania
in the past have had poor yaw damping characisisirhis problem was almost certainly
a function of poor design particularly in termsloé vehicle geometry and is avoidable.

Road Space Requirements

The final three performance measures relate to-$pgled tracking and reflect the road
width requirements of combination vehicles. TragkAbility in a straight path (TA) and
High-Speed steady Off-Tracking (HSOT) are clos@lgrelated and reflect the road space
required during normal high speed operations batktraight roads and through curves.
There is little difference between the three typlesombination vehicles except that truck
and dog trailer combinations appear to requirénliignore road width on rougher
straight roads.

The final measure, High Speed Transient Off-tragKiHSTO), reflects the additional

road space used during an evasive manoeuvre.hiSsaneasure, truck and dog trailers are
worse than roll-coupled combinations although, agdie Tasmania combinations with
longer trailer wheelbases and more tyres will bigeb¢han the typical NTC combination.
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Conclusions and Recommendations

Statistics

The crash statistics available for Tasmania weffecdit to work with and of mixed

quality. There is a fundamental difficulty in Tasnma, that because of its size, the number
of crashes will be relatively small and hence tagability will be relatively large. This
means that the level of uncertainty associated anghderived results will be relatively
high. However, it is desirable that the data teaexist are usable and accurate. Without
good data it will be impossible to determine whetiiey road safety initiatives that are
introduced are effective or not.

Recommendation:
Tasmania should take steps to improve the quatitiuesability of its road crash data.

Options for achieving this:

My understanding is that Tasmania has commissitiiedevelopment of a new on-line
version of its crash database and that this wikhvealable for use shortly. The indications
from DIER officials are that it will not contain ymore information on truck crashes than
the current data. It is unfortunate that the datads for effective truck crash statistics
were not given greater priority in the developmaithis new database. The CrashStats
database operated by VicRoads in Victoria whichlmmaccessed from the internet
provides a good example of a usable system of @tasistics. One option that Tasmania
could investigate is whether they can cooperatk Wittoria and incorporate the
procedures and systems developed for CrashStatthimfTasmanian database.

If utilising the CrashStats procedures and systemst a viable option, the forms used by
the Police to record crash information should hwsesl to make the existing data easier to
analyse and to provide some additional data. Hb& provided by the Tl inspectors was
much more comprehensive than the Police data bsistiladifficult to analyse. |
understand that it has been decided that the resa@wosts involved in having the Tls
attend a large proportion of heavy vehicle crastmesproduce the extensive reports is not
justified and that these resources can be used efi@aively in other areas of work.
Thus the Police reports are now the only major@®@of heavy vehicle crash information.
These do not need to include all of the informapoovided by the Tl reports but they
should include more information than they do ndver any heavy vehicle crash the report
should include:

Load type (logs, wood chips, container, fuel tank#ner liquid tanker, bulk/tipper,

general freight, other)

Vehicle configuration (rigid truck, bus, semi-teil truck and dog trailer, B-double,

other)

Number of axles on prime mover

Number of axles on trailer

Crash movement code

Crash severity (either current 1-5 scale or fagdious injury, minor injury, property

damage only)

Rollover (cause of crash, result of crash, no)

Lack of Roadworthiness (caused crash, contributexiash, not a factor, don't know)

Driver Fatigue (caused crash, contributed to crasha factor, don't know)
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Wherever possible, the data items should be mhtiiee with options as indicated rather
than free-form entry. This will simplify the dagatry for the Police officer and greatly
simplify any future analysis. It is noted thatla time this report was being finalised a
new Tasmanian crash data system was implementbcawidssociated revised data
collection form for the police. Thus this issueynadready have been addressed.

Overall Road Safety

Traffic safety for all vehicles in Tasmania, asiagaded by road fatalities, is slightly worse
than that of the neighbouring Australian state¥ioforia, New South Wales and
Queensland. It is significantly better than Nevaldaed. An investigation of the reasons
for this difference is outside the scope of thigjget but one obvious factor is that
Tasmania has very little multi-lane divided highwalyere all three of the other states
reviewed have major routes of this safer type afircarrying significant volumes of
traffic. The other states also have major urbantres with a substantial proportion of the
traffic occurring in an urban environment with lavgpeeds and less risk of a fatality.
Thirdly Tasmania is hillier and has more windingade than these other states which
again increases the road safety risk. If we camngitke other Australian states and
territories, then based on an ATSB study, Tasmlaaisaa similar fatality rate per head of
population to South Australia and Western Austrahd is considerably safer than
Northern Territory. ACT has a fatality rate theiconsiderably lower than any of the
other states.

If we consider the fatality rate for heavy-vehitigolved road crashes we find that
Tasmania is similar to the three neighbouring stedgiewed. Because the overall fatality
rate is slightly worse this indicates that in relaterms heavy vehicle road safety is
slightly better in Tasmania that in the other thsttes. These differences are small but
there is no evidence to suggest that heavy vebafkty situation in Tasmania is out of
line with the rest of Australia. Nevertheless,\heeehicles are substantially over-
represented in the fatal crash statistics. Thisiesin all jurisdictions and occurs because
crashes involving heavy vehicles are much mordyiteehave a fatality or serious injury
outcome than crashes not involving heavy vehictesgrily because of the weight of the
vehicles. In multiple vehicle crashes involvingeavy vehicle, the driver of the other
vehicle is at fault more often than the truck driv&he occupants of the other vehicle are
also more likely to be killed or suffer seriousuiryj.

Road safety initiatives in Tasmania and in the oégtustralia have resulted in a steadily
reducing road crash fatality rate over the pastedis or more. This process of on-going
improvement should continue. Safety initiativesd@fically targeting heavy vehicle
operations are warranted because of their highofateszolvement in fatal crashes.
However, these initiatives should not be limitedhéavy vehicle drivers. Many crashes
occur because car drivers have a poor understandlimgavy vehicle performance.

Recommendation:

Existing road safety initiatives have been sucecgssfd these programmes should
continue. New initiatives targeting heavy vehigferations should be considered but
these should not be limited to heavy vehicle dever
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Options:

Road safety initiatives are often classified urttieee headings known as the three "Es";
Education, Engineering and Enforcement. Some Bpéssues that should be addressed
are covered in the recommendations in the folloveiactions.

Specific Heavy Venhicle Safety Issues

A major focus of this study was to identify specifieavy vehicle performance
characteristics that are contributing to crash. ri8k noted above the relatively small size
of Tasmania and hence the relatively small numberashes means that differences in
crash risk between different vehicle configuratioas only be identified if they are
relatively large. Modest differences in crash as& hidden in the normal statistical
variations that will occur with small numbers. Fldoes not mean that these differences
are not present just that they cannot be identified

Rollover Stability

One major vehicle factor that was clearly identifeafrom the data was that log trucks,
wood chip trucks and stock trucks have a rollovask rate that is at least 2.5 times
higher than that of the rest of the large heavyoalelileet. When we look at the
performance characteristics of these vehicles mathat their inherent rollover stability is
poorer, on average, than other vehicles in the.fldeve look at research undertaken in
New Zealand and the United States, this high rell@rash rate is entirely consistent with
this level of rollover stability.

Poor rollover stability does not mean that a vehiollover is inevitable. Within limits it
is possible to drive a vehicle with low rolloveaBility reasonably safely provided the
driver adjusts the speed through curves accordirdflyough there is a smaller safety
margin available in emergency manoeuvring situation

Recommendation:

The rollover stability of the poorest performingalrg vehicles should be increased. These
measures should not be limited to log, wood chigh stock trucks. There are poor
performing vehicles in other sectors — most notabiye container vehicles.

Options:

An interim measure proposed by Mr Wissmann astrethis analysis is to impose a
load height restriction on log trucks and wood dbiips. This was done for log trucks in
New Zealand in the late 1990s where 4-axle dotgtsawere restricted to 3.8m load
height and 3-axle dog trailers were limited to 3.5fis approach is rather crude because
it addresses only the issue of payload centre-&fityr height and singles out particular
sectors in a way that may be unfair. There isumaldmental difference between a wood
chip bin and a full container carrying a uniforrmdity product. It does send some of the
right signals to vehicle designers in that in oremaintain payload capacity it is
necessary to reduce the load bed height and tseuéit much of the vehicle length as
possible for load space, but it does not rewardradlesign initiatives to improve stability
such as using wide single tyres to increase tradkwor higher roll stiffness suspensions.
Thus this approach could be used as an interimume&sit is not recommended as a long-
term solution. If this option were to be pursueche further investigation is needed to
determine the appropriate load height limits. Ehase a trade-off between productivity
loss and safety gain.
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A more comprehensive approach is to use regul&tioequire heavy vehicles to achieve
some minimum level of rollover stability. Thisdsne in many jurisdictions for some
sectors, for example, buses and coaches in thedJdihgdom and dangerous goods
tankers in Europe, Australia and New Zealand. éwNealand a minimum stability
requirement has been imposed on all large heaviglesh Vehicles that cannot achieve
the required stability at full load height and fidad weight are required to operate at
either reduced height or reduced weight or somebauation of the two. If this approach
were to be considered in Tasmania further investigas required. Some analysis is
needed to determine the productivity loss that waeasult from reducing the payload
capacity of the least stable vehicles. This néede weighed up against the expected
safety benefits. Secondly the implications of igipg such a requirement in isolation
from the rest of Australia need to be assessed.

An alternative approach is to facilitate the essdiphent of industry-based safety advisory
groups to undertake research and promote saf¢igtimes. Government agency
representatives should participate in these groupghey must be industry-led and
industry-driven. Current vehicles are designedridertake their freight transport task as
efficiently as possible. No one is deliberatelgigaing vehicles to be unstable and
rollover crashes are not only dangerous but alstyctor the operator. Providing vehicle
operators and designers with good information enctiitical factors affecting stability

will lead to improved vehicle design and reducdtbwer crash rates. The activities of
these industry-based safety advisory groups shmtlthe limited to vehicle stability
issues but should cover all aspects of transpatadipons. The Log Transport Safety
Council was established in New Zealand in 199&itdress the high rollover crash rate
and the poor public image of log transport operatioSince then the rollover crash rate
for log trucks in New Zealand has dropped to leasitone quarter of what it was. The
Log Transport Safety Council submission to the Nm&land Road Safety Strategy 2010
is attached to this report as Appendix E. Thidimes many of the initiatives that have
been undertaken since 1999.

Vehicle Defects

Sixteen of 163 crashes (9.8%) in the Tl data sedlwed a vehicle defect as either a cause
or a contributing factor. In at least two of thd€ecrashes driver error was also a major
factor. This proportion is similar to the rateotpd for Victoria and in line with figures
from other jurisdictions. However, it is not insificant and there is potential for safety
gains by reducing the number of heavy vehicles d#fects on the road.

Tasmania has not yet adopted the Maintenance Maragenodule of the National
Heavy Vehicle Accreditation Scheme (NHVAS) and éhdo not appear to be many
Tasmanian-based members of the Australian Trucksspciation's Trucksafe scheme.

Recommendation:

Tasmania should investigate ways of encouragingabdpes to adopt best practice vehicle
maintenance procedures. Accreditation to a reseginscheme demonstrates that this is
being achieved.

Options:

In some other states, maintenance management aatoedunder NHVAS exempts the
operator from periodic vehicle inspections andheyd are some commercial benefits
from participation. As Tasmania does not havereogi vehicle inspection regime this
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incentive does not exist. It is not recommended Tasmania introduce periodic vehicle
inspection for heavy vehicles at this stage. Tgiliarge heavy vehicles travel 90,000km
or more per annum and without regular maintenaritel@velop major defects in a
matter of months. Annual inspections are no stulistfor a proper maintenance
programme. A more effective approach is to tatigetroadside inspection programme to
focus on those operators with poor safety andi¢raffence records. Accredited
operators could be subjected to fewer inspectioms$here would still need to be random
inspections on all operators to ensure that stalscaie maintained.

Driver Issues

Although truck drivers were at fault in fewer thaaf of multiple vehicle crashes, they
were at fault in most single vehicle crashes. Alalf of the rollover crashes were the
result of going too fast for the stability of thehicle through a curve. A further quarter of
rollover crashes were the result of the vehiclening off the edge of the roadway. In

both situations these are usually errors of judgerog the driver. This phenomenon is
not unique to Tasmania. Rollover crashes in Nealatel and in the Netherlands have the
same causes in similar proportions.

Curve Speed Selection

The standard method for determining the advisoegedps based on a scale that reflects
passenger car comfort not truck safety. For laagsisory speeds (35 km/h and less) this
speed can generate lateral accelerations of 0.8geor higher. Thus, if a truck has a
relatively low rollover stability (the lowest reated in the DIER survey was 0.269) it may
roll over if driven around this curve at the advisepeed. At higher advisory speeds the
lateral acceleration is less, but as a generatiptatrucks with low rollover stability
should be driven round curves at speeds well béievadvisory speed to maintain an
adequate margin of safety. Surveys in New Zeatewe found that this does not happen
there and the crash record suggests that it dddsappen in Tasmania either. Without an
adequate margin of safety, small differences id ldiatribution, speed selection, line
through the curve, road roughness and other factar£ombine to take the vehicle from a
situation where it can negotiate the curve safelgrte where it rolls over. For an
individual vehicle this occurs very rarely. Itnset uncommon to hear of a driver saying
words to the effect of "I was going through theveuwith same load at the same speed as
| always do and it just rolled over." However, wibese additional rare events are
accumulated the end result is an increased roll@ater This issue of speed selection on
curves is not limited to curves that are signpostegld advisory speeds. It applies to all
curves. The fact that vehicles with poorer rollos&bility have a higher rollover crash
rate demonstrates that drivers are not allowinficseiht safety margin in their curve

speed selection.

Recommendation:
Truck speeds through curves need to be reducedwarty for those vehicles with lower
rollover stability.

Options:

Mr Wissmann's report suggested reducing truck speeis to 80km/h. Reducing all
vehicle speed limits to 80km/h would almost cettaimprove road safety if these limits
were complied with. Speed limit reductions of thider were introduced in many
countries during the 1970's oil shock and did tasuubstantial reductions in road
fatalities. This is a matter of simple physicst 88kmh, a vehicle has 36% less kinetic
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energy than at 100km/h. Thus there is much lesgygrio be dissipated in a crash and
crash severities will be lower. Furthermore, lowpeeds increase the time available to
the driver to take action to prevent the crashwhen reaction time is taken into account
substantially reduce stopping distances. Basealmgrception-reaction time of 2 seconds
and a deceleration rate of 0.5g a vehicle requi8dsn to stop from 100km/h and only
95m from 80 km/h. However, reducing traffic spetwthis level increases travel times
and hence imposes economic costs so there isexdfadTasmania, like many other
jurisdictions, currently has a speed limit of 100kmhich represents a balance between
safety, energy use and economic efficiency. Speets in Tasmania are, at present,
being reviewed through the Tasmanian Speed Zomwvigw which is effectively
considering whether some changes in speed limghthietter meet public expectations
of this balance. Reducing the speed limit for keuor specific truck types in isolation
does not necessarily have the same safety benbfithe first place it does not address
the issue of speed through curves. Many of theesuwhere rollovers have occurred
should be negotiated by less stable trucks at sdeackr than 80 km/h and so an 80km/h
speed limit will not ensure appropriate speed seleén these curves. Secondly having
differential speeds between different groups otirosers introduces additional safety
risks. Provided the speed limits are complied wilere will be a lot more overtaking of
trucks by cars which creates additional risk. itaations where there is heavy traffic and
limited passing opportunities, queues will buildhghind trucks causing frustration which
can lead to poor driving behaviour. A third probles that differential speed limits are
more difficult to enforce but this can be overconfespeed limit reduction that targets
only trucks or a specific category of trucks is retommended for these reasons.

We do not believe that the lack of an adequatéysaiargin in curve speed selection by
the drivers of the less stable trucks is the resfudin inherent recklessness in the nature of
these drivers. We believe that the keys to impdal@ver behaviour in this regard are
increasing the awareness of drivers of the perfoomdimitations of their vehicles and the
need to take a conservative approach in curve sgedtion and increasing the safety
culture of the transport industry. Although goweent agencies can contribute to this
through support and incentives, the main drivergifese changes need to come from the
industry and so we believe that the industry-basdety advisory groups proposed in the
vehicle issues section above should have a mad@inaeveloping the initiatives to
achieve these goals.

Load Security

A second driver-related issue that arises froncthsh data is that there were a number of
crashes (9 out of 162) relating to load securityone of these cases the loss-of-load was
the result of the crash rather than the causeyarcases it was not certain whether the
loss-of-load was the cause or the outcome of thghcwhile in the other six cases it was
definitely the cause. The load securing requirdmare clearly spelled out in legislation
and there is a comprehensive Load Restraint Guidehvwprovides detailed information

on the load restraint requirements and good pebbicall common load types. Thus
there is no excuse for inadequate load restraint.

Recommendation:
Compliance with the load restraint requirementdsde be improved.
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Options:

This is an area where additional targeted enforo¢steould make a difference. Detailed
information on load restraint requirements and ficads readily available and there is no
good reason why compliance levels should not bk. hig

Fatigue

Relatively few crashes (3 out 163) were attributethtigue. It is likely that the true level
of fatigue as a contributing factor to crashesghér. The reasons for this are obvious.
There is no physical test for fatigue and afterasle, the adrenalin rush that the driver has
experienced will mean that he or she is fully aderd shows no signs of fatigue. A
number of research studies have been undertakumsimnalia on driver fatigue and
crashes. Researchers at the Monash UniversitidéecResearch Centre (MUARC)
(Haworth, 1998) reported that, in Victoria, basedcoroner's verdicts 9.1% of truck-
involved fatal crashes could be attributed to fadigvhile their analysis estimated that
fatigue was a factor in 19.9% of the crashes. a8nianian study (Leggett, 1988) found
that fatigue is more likely to be factor in fatadshes and is less likely to be a factor as the
crash severity reduces. Because of its size aralise it is an island, Tasmania does not
have line-haul trucking where trips take severgksdand so one might expect fatigue to be
less of an issue in Tasmania than it is in otheest On the hand the commercial
pressures that lead to drivers working excessivedwith inadequate rest are just as
likely to occur in Tasmania as elsewhere in Augtral

Recommendation:

No specific new measures relating to fatigue acemamended. Compliance with driving
hours requirements should continue to be enforoddoaogrammes to improve driver
awareness of the need for adequate sleep andf¢ioe eff lifestyle factors such as
exercise, diet and stress on fatigue should coatifithe industry-based safety advisory
groups proposed in previous recommendations shwaud a major role.

Driver Licensing

Semi-trailers and truck and trailer combinatiorguiee an HC class driving licence while
B-doubles require an MC class licence. These dheence requirements are nationally-
based and not specific to individual states. # b@en suggested that because truck and
dog trailer combinations in Tasmania are allowedgerate at higher mass limits than in
most other states it might be appropriate to regair MC class licence for these vehicles
or alternatively to have a new specific licencessltor these vehicles. As noted in the
statistical analysis there is no evidence thatktard dog trailer combinations are over-
represented in the crash statistics although @eréndications that they have a greater
proportion of rollover crashes. Introducing a sapadriver's licence for high
productivity truck and dog trailers would compliedtansport operations and does not
appear to be warranted. Requiring the driverb@$e vehicles to hold an MC licence is a
feasible option and would provide a mechanism fmueing a more advanced level of
driver education for truck and dog trailer drive’s.number of the drivers of the crash-
involved truck and dog combinations already held 8ig3s licences. An in-depth
analysis of driving licensing and driver trainirefjuirements is beyond the scope of this
study and was not undertaken

Roading Issues

A significant proportion of the rollover and lostamntrol crashes were the result of
vehicles running off the edge of the roadway. @ilthh most of these are primarily the
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result of driver error, the margin of safety iseatied by the available road width. In low
speed curves, semi-trailers and B-doubles tracktanbally inboard of their prime
movers and thus the road width required is substgngreater than the width of the
vehicle. This is particularly an issue with 25mdBubles and hence needs to be
considered when approving routes for use by higllytivity vehicles. Feedback from
DIER states that road width is considered as gahiteogeometric review of potential high
productivity routes. Furthermore, a review of thash data for those crashes where the
vehicle ran off the edge of the road leading tollver or loss-of-control shows that none
of the vehicles involved were B-doubles. Of thelive crashes where the route category
was defined, five were high productivity routesowéver, we don't know what proportion
of large heavy vehicle traffic is carried on higloguctivity routes so we cannot say
whether these routes are over-represented or not.

Recommendation:

It is recommended that DIER review the seal witithe width and shoulder requirements
in the current roading standards to ensure thegatisfactory for the large heavy vehicles
that are operating in Tasmania. This review shaigd determine whether the existing
network meets these standards. If the currerdtsitu is not adequate a remedial works
programme should be developed and implemented.

Enforcement Issues

It was noted in the discussion of the crash stegishat DIER had decided that the TI
crash reporting would not continue because it wtgHat the resources could be better
utilised in other areas. Several of the recomminikeabove (specifically in driver
fatigue, vehicle maintenance and load securing)tifjeareas where additional or more
targeted enforcement is desirable.

Recommendation:

Tasmania should review its heavy vehicle enforcamesources to determine whether
they are sufficient to meet its enforcement reqoeets and whether they are being
deployed in the most effective way.
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APPENDIX A — Request for Proposals

AN ASSESSMENT of
HEAVY TRUCK SAFETY IN TASMANIA with
PARTICULAR REFERENCE TO VEHICLE STABILITY

Proposals are invited from suitably experienced@umalified consultants to undertake an
assessment of heavy truck safety in Tasmania waitticpllar reference to vehicle stability.

THE BRIEF

1) Analyse crash data for heavy truck/combinatigihsse over 22.5 tonnes GVM)
and rank vehicle configurations and combination®rms of their apparent crash risk,
taking into account relative distances travelled.

2) Analyse Tasmanian heavy vehicle crash repodsrarestigate the possible causes
of heavy truck/combination crashes, taking intooaict factors such as vehicle suitability,
vehicle stability, mass and loading, road geomaiy driver behaviour, and paying
particular attention to the vehicle types with feglrrash risks identified in part 1 above.

3) From an engineering perspective, analyse theramt stability characteristics of
heavy truck/combinations paying particular attemtio vehicle types with higher crash
risks as identified in part 1 above.

4) Consider the results of the assessments unéertalparts 1, 2 and 3 above and if
there are demonstrable safety concerns, recommeandures to reduce the crash risk.

AVAILABLE DATA

The heavy vehicle crash data and crash reportgedféo above covers approximately
190 truck crashes gathered by the Department dtmageriod January 2002 to
September 2004. Assistance will be given to olténer available crash data from
Tasmania and other jurisdictions if necessary.eOtblevant information will be
provided.

CLOSING DATE

Responses to this brief should be submitted by Mgrd March 2005 outlining a
capability statement, previous experience and Eegpaonethodology.

FURTHER INFORMATION

The time to complete the investigation and its emstsignificant factors, but the
successful consultant will have a demonstratedthgit understanding of the issues, be
well qualified and well respected in the road sa#etd vehicle operations sector and will
have had considerable experience in the analyslataf vehicle dynamics, including
computer simulations and modelling and have regemttiertaken similar investigations.
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It is expected that the consultancy will be comgdetithin eight weeks of notification of
appointment.

Further information is available from John Besddnager Vehicle Operations,
Department of Infrastructure Energy & ResourcesD@®x 936 Hobart 7001, phone (03)
6233 5198, fax (03) 6233 5210, emalhn.bessell@dier.tas.gov.au
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APPENDIX B - Analysis of Crash Data

Statistical Variability

Before beginning the analysis it is worth pointog that the relatively small size of
Tasmania and hence the relatively small numberastes means that the normal
statistical variability will be quite high. Whdtis means is that, if the differences in crash
risk between different vehicle configurations difetient sectors are not substantial, it will
be impossible to determine that the differencestexith statistical confidence.

To illustrate this, consider the following example.terms of vehicle-trips undertaken,
crashes are a rare occurrence and the probalily@sh occurring on a given trip is
small. The distribution used to describe this tgpprocess is the Poisson distribution
which has the rather nice characteristic thatt#adard deviation is equal to the square
root of its mean. If we consider a situation whityiere is an average of 50 road fatalities
per year, the standard deviation of this distrinuis 7.1 fatalities per year. Using a
random number generator we can generate a 10-iganhof fatalities that fits this
distribution. Now consider the case where safeitjatives are successful in reducing the
average number of fatalities by 2% per year. Agarcan generate a 10-year sequence
of data that fits this distribution. The two seqoes are shown in Figure 1. By the end of
the 10-year period, the average fatality ratetierdecond case is less than 42 fatalities per
year while the first case is still at 50 fatalitigey year but this difference is not obvious
from the data and cannot be identified statistcall

If the number of crashes is much larger, the amotistatistical variability is a much
smaller proportion of the total number and smaliffierences can be identified. Figure 2
shows exactly the same situation when the basedieds 500 fatalities per year and uses
the same random number sequences to generatettheViidh the level of fatalities the
downward trend for the second case is clear.
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Figure 1. Artificially-generated random sequencesfdatalities with baseline rate of 50 p.a.
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Figure 2. Artificially-generated random sequencesfdatalities with baseline rate of 500 p.a.

Data Sources

Two sources of truck-involved crash data have Ipeewided by DIER. One is a database
of all truck-involved crashes that were eithereadted by, or reported to the Police and/or
attended by a Transport Inspector (TI) coveringpgeod from January, 2002 till March,
2005. This database will be referred to in thgoréas the full data set. The second
database contains all the crashes attended bipéftleeen January, 2002 and September,
2004 and thus should be a subset of the full datddes second database will be referred
to in this report as the Tl data set. The fulledset contains 480 crashes but only very
limited information on the vehicle and load configiion. The Tl data set contains 217
crashes with more detailed information on vehidefiguration and load (the first 10
months of data are not as comprehensive as the fEstis the approach will be to analyse
the full data set primarily to get an overall pretwf heavy truck crash risk in Tasmania
which can be compared with other jurisdictions.e Th data set will be used to
investigate the relationships between crash riskvaicle configuration, load type and
other possible factors in more detalil.

In order to compare crash rates between differehicle configurations, load types etc, it
is necessary to know both the number of crasheshenelxposure to risk at least in
relative terms. Three major sources of data aadable for estimating exposure. The
Australian Bureau of Statistics (ABS) undertakesanual survey of motor vehicle use
(SMVU) and publishes the results in a summary regod a set of 26 tables called a data
cube. The most recent data cube available isvoyéar ending 31st October, 2003. The
distance travelled information in the standard datae is broken down only by broad
vehicle categories such as rigid trucks and adteudl vehicles. Because one of the main
aims of this project is to investigate the diffezes in crash rate between different vehicle
configurations we approached the ABS to obtairadist-travelled data for different
vehicle configurations and this was provided. MBS data tables include values for the
relative standard error (RSE) for each data valniehvis a measure of the level of
uncertainty associated with the data value.
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In addition to the ABS data, DIER keeps data orictelregistrations which gives the
vehicle numbers by configuration type. As welidgentifying the number of axles on the
vehicles, the registration database distinguisiggd trucks that tow heavy trailers from
those that don't and prime movers that tow senletsafrom those that tow B-doubles.

DIER also undertakes a survey of annual freightenoents around the state. This survey
covers all the large transport operators and obi@dta on the volume of major freight
commodities moved by heavy vehicles between diffieoeigin and destination pairs.
Each data entry specifies the commodity type, teght of freight moved annually, the
number of trips and the vehicle configuration usBdER staff have manually entered the
distance between each origin and destination pairsa it is possible to calculate the
tonne-kms of freight moved and the vehicle-kms maglto undertake the freight task by
commodity type and by vehicle configuration. Paiftthe data included in this set can be
compared directly with the equivalent ABS data,shhprovides a useful cross-check.
The DIER data are collected only from the largansport operators but is believed by
DIER staff to represent about 95% of the totalgintimoved through Tasmania’s ports. It
does not include local movements (eg between farmdsconstruction sites) or occasional
movements (eg heavy harvesting equipment betwegying coups) and only includes
truck movements using public roads and so it do¢sapresent the whole of Tasmania’s
freight task.

Exposure to Crash Risk

Before proceeding to analyse the crash data frentvib data sets we will review the
exposure data. To determine crash rates rathefjusacrash numbers it is necessary to
know exposure and thus the exposure data is needdidf the subsequent crash
analyses.

The ABS data for vehicle-kms travelled includesvahicles with a GVM greater than 4.5
tonnes. Small and medium trucks (those betweetofrtes and 22.5 tonnes) which are
included in the ABS exposure data but not in tl@skerdata are almost all rigid trucks and
there are a substantial number of these. In themruvehicle registrations database (at 31
March 2005), vehicle types 1R2, 2R2, 1R3, and Ii¢h include all the small and
medium rigid trucks, make up 40% of the total heawlyicle fleet and 76% of the rigid
truck fleet. Although these vehicles probably &ldess distance annually, on average,
than larger trucks, their numbers are sufficietghge that we must take them into account
when comparing crash rates between different velsiategories.

As well as having separate categories for differemhbers of axles, the registration
database distinguishes between rigid trucks thatrailers and rigid trucks that do not. It
also distinguishes between prime movers registereidwing semi-trailers and prime
movers registered for towing B-doubles. The numloéivehicles in the various
categories, as at 31st March, 2005, are shownbieTa Note that buses and special
purpose vehicles have been omitted from this tabtethe proportions shown are only in
relation to the vehicles shown.

The ABS SMVU data cubes show the distance travéljedery broad categories — rigid
trucks, articulated vehicles, buses and non-freightying trucks. The values for
Tasmania for 2003, for these four categories @&#@:ntillion kms, 127 million kms, 47
million kms and 8 million kms respectively. Forglstudy we asked the ABS to provide a
more detailed breakdown of the distance-travelltd #y vehicle configuration. These
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data are shown in Table 2. It can be seen thdighee for distance travelled by rigid
trucks includes light rigid trucks which are theg¢h a GVM between 3.5 tonnes and 4.5
tonnes. The Tasmanian vehicle registration ddiar iseavy trucks which are those with a
GVM greater than 4.5 tonnes. The average distaagelled figures shown in Table 2 are
calculated using the 2003 vehicle registration .d&i@m these figures it is clear that,
although the numbers of heavy rigid trucks are ngrefater than the numbers of
articulated vehicles, the distance travelled byttt categories of vehicles are similar.

Table 1. Numbers of Vehicles by Configuration Type

Trucks (GVM > 4.5 tonnes)

Type Number | Proportion

Rigid — not towing trailef 7342 76.9%
Rigid — towing trailer 673 7.1%
Prime Mover — semi 1290 13.5%
Prime Mover — B doublg 238 2.5%
Total 9543 100.0%

Trailers

Type Number | Proportion

1-axle 167 4.7%
2-axle 1130 31.8%
3-axle 2151 60.5%
4-axle 107 3.0%
Total 3555 100.0%

Table 2. Distance travelled by vehicle configuratin in 2003.

Estimated Distance | Average distance per vehicle
Vehicle Description (million kms) using registration data (000 kms)
Light Rigid Trucks 29.17 -
2 Axle Heavy Rigid Trucks 73.40 11.78
3 Axle Heavy Rigid Trucks 43.57 33.49
4 Axle Heavy Rigid Trucks 10.85 63.83
Total Heavy Rigid Trucks 127.82 16.60
Single Trailer 107.14 89.65
B Double 18.14 100.76
Other 1.39 60.44
Total Articulated 126.66 90.60

11t is not clear what vehicles are included in otftead trains are a separate category with none in
Tasmania). The Tasmanian registration data basedie€l23 articulated buses and it has been assiaied t
these are the "other" vehicles. The numbers iratbhre so small that even if this assumption isriect it
will have no impact of the findings

The DIER freight movement survey provides an atitme source for exposure data.
Table 3 shows the distance travelled by vehicldigaration from this data set which can
be compared to Table 2. However, there are sepenals to note in undertaking this
comparison. Firstly, the DIER survey representyg aden trips. We have no data on the
vehicle productivity achieved in Tasmania but iikely to be between 50% and 60%.

For some freight commodities, the vehicle is gafiecialised and there is very little
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opportunity for back-loading. In these situati@@gh laden trip is matched by a unladen
trip and the utilisation will be about 50% or dlétless if the vehicle's home depot does
not lie on the freight route. For other commoditike vehicle used is more flexible and
back-loading is possible. However, a successfcki@ading operation still requires a
freight demand in the opposite travel directiothi® primary freight task at the
appropriate time and this is often not easy torggahence the estimate of 50%-60%
utilisation.

Table 3. Vehicle-kms travelled by vehicle configwation using DIER freight movements survey.

Vehicle Configuration Distance Travelled (million vehicle-kms)

3 Axle Rigid Truck 18.44
4 Axle Rigid Truck 0.95
Total Rigid Trucks 19.90
Semi-trailer Vehicles 43.82
B-Double & Hi-Prod Comb 23.17
Total Articulated Vehicles * 66.98
Grand Total 86.88

! This total includes the B-Double and High-ProduttiCombination vehicles. The High-Productivity
Combination vehicles include truck and dog combamest which are not classed as articulated vehinles
the ABS data.

On this basis the total distance travelled wilbieéween 1.7 and 2 times the figures shown
in Table 3. As noted the total for articulated ieéds in Table 3 includes high-

productivity combinations which are truck and daaglérs. These are included as rigid
vehicles in the ABS data. If we assume 50% praditgi(i.e. each laden trip is matched
by an empty trip), the DIER survey captures 68%hefheavy vehicle travel in Tasmania
as recorded by the ABS. At 55% productivity thegartion is 62%. However, this is not
uniform across vehicle configuration type and tHE® data clearly captures a much
higher proportion of articulated vehicle trafficcaa much smaller proportion of rigid

truck traffic.

The ABS SMVU data cubes do not contain any dirata @n the exposure by freight
commodity. The only table in the data cubes wigightains commaodity information is
their Table 20., which is entitled "Total tonnesrieal by State/territory of registration by
type of vehicle by commodity carried”. The figufes Tasmania for the year ending 31
October 2003 extracted from this table are showraiole 4 below. The commodity
categories used are the top level of the Australi@msport Freight Commodity
Classification (ATFCC). The third category — Crudaterials, inedible, except fuels —
makes up 55% of the total freight moved by roa@asmania and is by far the largest
category. The table only gives the weight of freignoved and not the distance travelled.
The average distance travelled will almost ceryauary between commaodity types.

The DIER freight movement data classifies commotipes into 42 different categories.
Each of these can be mapped into an ATFCC codsatitek annual tonnes of freight
moved as determined by the DIER survey can be leamiand compared with the ABS
figures. The final column shows the DIER figuresagpercentage of the ABS figures.
This suggests that overall, the DIER survey reprssabout 60% of the freight moved by
road in Tasmania. For the largest commodity chabs;h includes logs and wood chips,
the DIER survey represents about 70% of the totaglit moved. For some of the smaller
categories, it appears that the DIER survey hasicagpmore freight volume than the
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ABS survey. However, the RSE values in the AB% diat these commodity categories
are large (over 30% in two of them and over 20%enthird). This indicates a high level
of uncertainty in the ABS data for these commoditied it is quite possible that the
actual freight volumes could be 50% or more highan the ABS figures. The RSE value
for the total freight moved is 8.33% which implibsit the actual freight volumes is
almost certainly (95% confidence) within +16.7% ¢ quoted value. The uncertainties
for individual commodity types are somewhat higthem this.

Table 4. Total tonnes carried by vehicle type byammodity in Tasmania for year ending 31/10/2003.

Commaodity Type of Vehicle — ABS figures DIER DIER

('000 tonnes) figures as
Light Rigid Artic. Total Total %age
comm. trucks | trucks | freight freight of ABS
vehicles vehicles | vehicles

Food and live animals 254 | 1,788 | 3,909 5,951 3,662 62%

Beverages and tobacco - 170 126 296 355 120%

Crude materials, inedible, 73 | 12,023 | 12,151 24,247 16,679 69%

except fuels

Mineral fuels, lubricants and 210 600 683 1,493 1,045 70%

related materials

Animal and vegetable oils, 11 10 17 38 0

fats and waxes

Chemicals and related 58 307 305 670 784 117%

products, not elsewhere

specified

Manufactured goods 124 | 1,865 766 2,755 2,893 105%

Machinery, transport 470 805 775 2,049 104 5%

equipment

Miscellaneous manufactured 49 139 64 252 0

articles

Tools of trade 1,480 586 75 2,142 1,169 55%

Other commodities, not 90 | 2,782 | 1,012 3,884 0

elsewhere specified

Unspecified ° 31 67 96 194 0

Total 2,850 | 21,141 | 19,979 43,970 26,691 61%

% Represents loads carried where type of commoditydanot be obtained

The heavy vehicle traffic generated by the top ddmodities (out of 42) in DIER freight

movement data are shown in Table 5 below. Loggasdy the largest single commodity

with hardwood and softwood logs together makin@b@ by vehicle-kms of the total
freight movements. It should be noted that thggftemovement data does not include
travel by unladen vehicles and has not been staladcount for the vehicles that were

not surveyed.

The scope of this study is limited to large heaghitles (GVM greater than 22.5 tonnes).

If we exclude freight movements involving 2-axledaé@iaxle rigid trucks (which have a
legal weight limit less than or equal to 22.5 tag)rfeom the analysis, we find that the

distribution of traffic by freight commaodity forige heavy vehicles only is slightly
different as shown in Table 6. Log trucks now mage32% of the vehicle-kms by large
heavy freight vehicles and are even more dominatii@single largest freight
commodity. Fresh milk which was not in the toplis@when all heavy vehicles were
considered is the 6th largest commodity when canlgd heavy vehicles are included and
Post and Parcel Freight which was the 7th largasincodity for all heavy vehicles is no
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longer in the top 10 when only large heavy vehiaesincluded. This implies that logs
and milk are transported primarily with large heaepicles while post and parcels are
transported primarily with smaller heavy vehicles.

Table 5. Traffic by freight commodity from DIER fr eight movement survey for the top 10
commodities for all heavy vehicles.

Commodity Name Vehicle-kms Proportion of total
(millions) vehicle-kms

Hardwood Logs 18.8 21.7%
Other Food inc. Mixed Groceries 7.9 9.1%
Fresh Vegetables, Fruit and Nuts 5.6 6.4%
Sand, Gravel and Stone 54 6.2%
Woodchips and Pulpwood 3.7 4.3%
Live Animals 3.2 3.6%
Post and Parcel Freight 3.1 3.6%
Petroleum, Petroleum Gases and Related Products 3.1 3.6%
Softwood Logs 2.9 3.3%
Mixed or Unknown Commodities 2.8 3.2%
Grand Total 56.6 65.1%

Table 6. Traffic by freight commodity from DIER fr eight movement survey for the top 10
commodities for large heavy vehicles only.

Commodity Name Vehicle-kms Proportion of total
(millions) vehicle-kms

Hardwood Logs 18.8 27.7%
Other Food inc. Mixed Groceries 7.8 11.5%
Woodchips and Pulpwood 3.7 5.5%
Sand, Gravel and Stone 3.0 4.4%
Softwood Logs 2.9 4.3%
Fresh Milk 25 3.8%
Live Animals 2.2 3.3%
Mixed or Unknown Commodities 2.2 3.2%
Petroleum, Petroleum Gases and Related Products 2.1 3.0%
Fresh Vegetables, Fruit and Nuts 2.0 3.0%
Grand Total 47.4 69.7%

Overall Road Safety in Tasmania

Two entries in the full data set of truck crashesenfound to be duplicates, so the full
data set includes 478 truck-involved crashes. |&hal requirement in Tasmania is that all
fatality and injury crashes and any crash whereracle has to be towed away must be
reported to the Police. This requirement is threesas other jurisdictions in Australia. In
New Zealand only fatal and injury crashes are meguio be reported. In Tasmania,
personal injury in a motor vehicle crash is covatedugh a compulsory insurance
scheme run by the Motor Accident Insurance Boardl@). Information from MAIB

(on their web-site) states that claims may be dkifithe crash has not been reported to
the Police.

It is expected that there will be some under-rapgrof crashes but it is difficult to

estimate the scale of this effect. The level afarrreporting usually increases as crash
severity decreases. Normally we would expect 10886rting for fatal crashes, a high
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proportion for serious injury crashes, somewhat fes minor injury crashes and a
relatively low reporting rate for property-damagdyocrashes. Clearly there is little
incentive for a driver to report a property-damagédy crash as there is no legal
requirement to do so and the report may lead tastheng of a Traffic Infringement
Notice (TIN). DIER staff believe that, becauselw reporting requirement for MAIB
claims, the level of under-reporting of injury dnas in Tasmania is negligible.

In some jurisdictions estimates have been madeashaeporting rates by comparing
Police reports for injury crashes with hospital &bions. A New Zealand study (Alsop
and Langley, 2001), for example, found that onlg-thirds of serious injury crashes were
reported to the police. This information is noaiable for Tasmania.

DIER provided a list of the truck-involved fatadis for the period covered by the full data
set. There were 17 of these. However, when tiaditias were identified in the full data
set using the crash severity information only l@lfaes were identified. Of the seven
missing, four were in the data set but withoutdbeect severity code (two were incorrect
and two had no severity entered), while three didappear in the data set at all. Two of
the fatalities that were missing from the full da&t were listed in the Tl data set (the third
missing fatality was outside the period coveredhsy Tl data set). However, the Tl data
set also included two further fatalities that weog in the list of fatalities. DIER were
approached regarding these anomalies and provigedrations which were useful for
understanding the basic scope of the two data 3éts.total number of heavy vehicle-
involved fatalities for the period from January2002 — March 31, 2005 was 21. Apart
from the crashes where the severity was incorrecttied, the missing fatalities in the full
dataset involved smaller heavy vehicles with GV#sslthan 22.5 tonnes. This led us to
the realisation that the full dataset was primaolyussed on large heavy vehicles and did
not include all heavy vehicle crashes. It doesyéher, include some smaller heavy
vehicle crashes. We had also been under the isiprethat the Tl dataset was a subset of
the full dataset. However, the analysis of fatdidemonstrated that the Tl dataset
includes some crashes that were not included ifulhdataset.

If we consider the three-year period from 2002-20&te were 19 truck-involved
fatalities in Tasmania. During the same perioditital number of road fatalities in
Tasmania was 136, so trucks were involved in 14%hefoad fatalities over that period.
The ABS data show that trucks in Tasmania travel@2 million kms in 2003. Using this
as the average for the period, we get a fataltyy 082.2 per 100 million kms for heavy
vehicle operations. Each of the 19 fatalities tn@sresult of a separate crash (i.e. there
were no multiple fatality truck-involved crashes), in Tasmania, the rate for truck-
involved fatal crashes is the same as the rat&uok-involved fatalities.

We can compare these figures with other jurisdiim Australia and New Zealand. Not
all jurisdictions have released figures for 2004 yehus the figures shown in Table 7 and
Table 8 below are averaged over the most recese years for which data are available.

From Table 7 we can see that Tasmania has a higkeall fatal crash rate than the other
states in Australia that were analysed althoughaadtigh as New Zealand. This may
well be due to the road environment as Tasmarhdlisr with more winding roads and
fewer divided highways than the other states irtalbée. When we consider truck-
involved fatal crashes as shown in Table 6, weagaén that Tasmania has a slightly
higher fatal crash rate than the other Australtates analysed but is considerably better
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than New Zealand. If we consider fatalities ratin fatal crashes, Tasmania is better

than Victoria.

Table 7. Average annual fatal crash and fatality ates for all vehicles.

Jurisdiction Period Fatal Crashes p.a. | Fatalities @m. | Fatalities per
100,000 pop

Tasmania 2002-04| 42 45.3 9.5

Victoria 2001-03 | 353 390.3 7.9

New South Wales| 2001-03| 490 541.3 8.1

Queensland 2000-02| 284.7 321 8.4

New Zealand 2001-03| 388.3 440.3 11.0

! The population figures used in this calculation edrom the Australian Bureau of Statistics for the
Australian states and from the Statistics New ZehfanNew Zealand. They are as at June 2003 for
Australia and as at March 2003 for New Zealand.

Table 8. Average annual fatal crash and fatality ates for heavy vehicle-involved crashes.

Jurisdiction Period | Fatal Fatalities | Fatal crashes | Fatalities per
Crashes | p.a. per 100 million | 100 million
p.a. kms' kms

Tasmania 2002-04 6.3 6.3 2.2 2.2

Victoria 2001-03| 66 80.7 2.0 2.5

New South Wales| 2001-083 85 99.7 1.7 2.0

Queensland 2000-02 52.7 57.7 1.9 2.1

New Zealand 2001-03 69 75.3 3.1 3.4

! The Australian annual heavy vehicle-kms on whidh iibased come from the Australian Bureau of
Statistics — Survey of Motor Vehicle Use. The Newaldad figures come from the database of Road User
Charges purchased. Both sets of figures are 2803 year.

Table 9 shows the proportions of fatalities andlfatashes involving heavy vehicles for
the jurisdictions considered. Only 14% of the réatdlities in Tasmania are the result of
truck-involved crashes compared to 17-21% for tierojurisdictions. Heavy vehicle
traffic in Tasmania as a proportion of the totaffic is similar to that of the other
jurisdictions so this is not the reason for théedénce. The rate of heavy vehicle
involvement in fatalities and fatal crashes is satgally higher than would be expected
by considering exposure alone (about three timgiseniin most jurisdictions, though only
twice as high in Tasmania). The reason for thisisthat heavy vehicles have more
crashes but rather that the outcome of a crashvimgoa heavy vehicle is more likely to
result in a fatality or a serious injury.

Overall it appears that Tasmania has a slightldrigoer capita fatal road crash rate than
three neighbouring Australian states reviewedhd@vy vehicle-involved fatality rate per
100 million vehicle-kms is similar to these stabes the proportion of fatal crashes
involving a heavy vehicle is lower. Thus the safgrformance of heavy trucks in
Tasmania relative to the overall level of road sai certainly no worse than the other
Australian states analysed and possibly is slighefyer.

44



Table 9. Proportion of fatal crashes, fatalities ad travel involving heavy vehicles.

Jurisdiction % of fatal crashes | % of fatalities | % of vehicle-kms
involving HV involving HV | done by HVs

Tasmania 15.1% 14.0% 6.2%

Victoria 18.7% 20.7% 6.2%

New South Wales| 17.3% 18.4% 7.7%

Queensland 18.5% 18.0% 6.9%

New Zealand 17.8% 17.1% 6.0%

Heavy Truck Rollover Crashes

Of the 478 crashes in the full data set, 78 or%6aBe identified as rollover crashes. In
terms of load type, 334 crashes are labelled as(hd#Kknown) or are unlabelled. 44 are
labelled as logs, 29 as unladen, 10 as contai@erswood chips, 6 as milk and the
remainder as a variety of categories with fewenftinge crashes in each. If we consider
rollover crashes only, of the 78 crashes, 33 ais, |b4 are N/K or unlabelled, 6 are wood
chips, 4 are unladen and the remainder are a yarieategories with one or two crashes
in each. These figures appear to imply that lagks and wood chip trucks have a
significantly greater propensity for rollover (38taf 44 crashes with the load identified
as logs and 6 out 8 crashes where the load was @lopsd were rollovers) than other load
categories. Stock trucks were split into two lbgaks, cattle and sheep, in this data set,
which between them had three crashes. Howevdhrak of these crashes were rollovers
so stock trucks also appear to have a greater psagédor rollover.

Complicating this analysis is the fact that theealarge number of crashes where the
load type is not identified and some of these ekiare almost certainly log trucks, wood
chip trucks or stock trucks(in three cases in tualase, the trailer is described as a log
jinker but the load is given as N/K and for eaclihafse crashes no rollover occurred). If
log trucks, wood chip trucks and stock trucks Heelgame rollover rate as the fleet
average (16.3% of all crashes) then, to match timetyer of rollovers recorded, there
would have to be around 215 non-rollover crasheslwing vehicles carrying these loads.
As there are only 13 identified this would meart thare than 200 of the 320 N/K or
unlabelled non-rollover crashes were, in fact, l@god chip or stock trucks. This would
also imply that log, wood chip and stock trucks mak more than half the total number
of crashes. As log, wood chip and stock trucksengkless than half of the road freight
traffic this would imply that they had a higher sinarate than the rest of the fleet. Thus,
relative to the rest of the fleet, log, wood chmgl atock trucks either have a greater
propensity for rollover or a higher overall craskeror both.

To assess which of these two situations is moedyito be correct we need to consider
exposure to crash risk. If we take the 78 rollevdentified above and eliminate those
where the freight type is N/K or not specified otaden we get 60 rollover crashes
involving laden vehicles. From the DIER travelalétee Table 5) logs, wood chips and
stock made up 32.9% of the laden heavy vehicleetrand accounted for 42 rollover
crashes. Thus the other vehicles which make ulP6o6f the laden heavy vehicle traffic
accounted for 18 rollover crashes. If we applydtash rate for other vehicles to the
whole fleet we would expect a total of 27 rolloeeashes with 9 of these rollover crashes
would be expected to involve log, wood chip andktioucks. Based on their relative
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proportions of the total traffic the expected nunstere approximately 7 log truck
rollovers, 1 wood chip truck rollover and 1 stookck. This is less than % of the 42
rollover crashes recorded for these freight caieg@nd this difference is statistically
significant.

If instead of eliminating the N/K and not specifieeight types, we assume that they were
laden vehicles and not log, wood chip or stockksuten we have 74 rollover crashes
involving laden vehicles. Repeating the analyssfwd that, in this case, the expected
number of rollover crashes for log, wood chip atmtls trucks is 16 (approximately 12

log trucks, 2 wood chip trucks and 2 stock truakbjch is 38% of the 42 rollover crashes
that were actually observed. Thus, depending et wbsumptions are made about the
load state of the vehicles with their load classifas N/K and those where the load is not
specified at all, the rollover crash rate for lagod chip and stock trucks is estimated to
be between 2.5 and 4 times the rate for the rebiedfieet.

Log, wood chip and stock trucks have relativelyditn common. Log and wood chip
trucks are both associated with the forestry ingusait are quite different vehicles and
operate in different environments. However, alkthappear to have high rollover rates
which are similar to each other and different fribra rest of the heavy vehicle fleet.
Grouping them together overcomes some of the itatisssues of small numbers of
crashes and reflects the potential safety gain froomter-measures that address the
rollover rate for all vehicle categories. If weredo consider each load category in
isolation, the other two categories then becomegddhe rest of the fleet and so this
reflects the potential impact of counter-measunas dnly address that particular load
category. The other two freight categories whialiéha significant number of crashes
recorded against them are containers and milk. é¥ew these categories do not have a
significant number of rollovers recorded.

A review of the full crash data set showed thdbis not include all heavy vehicle
crashes as was noted in the analysis of fatalitiese. The brief for this study is to
consider the crash rate of large heavy vehicleséhvith a GVM greater than 22.5
tonnes) and it appears that, generally, crashedvimg smaller heavy vehicles have not
been included in the data. However, the exposgueds for log and wood chip trucks
used in the previous calculations did includeladl heavy vehicle sizes in the DIER
freight movement data. If we redo the analysissatering only large heavy vehicles then
we find that there were 54 rollover crashes invaMiaden large heavy vehicles if N/K
and not specified vehicles are eliminated and @8wer crashes if N/K and not specified
vehicles are included. Log trucks make up 32.4%hefdistance travelled for these larger
vehicles and account for 29 of the rollovers, wobib trucks make up 5.5% of the traffic
and account for 6 of the rollovers while stock kzimake up 3.3% of the traffic and
account for 3 rollovers. Based on 54 total rollsvier laden vehicles the expected
numbers of rollovers for log, wood chip and statlcks are 8.8, 1.5 and 0.9 respectively.
If there are 63 rollovers involving laden vehiclds expected numbers of rollovers for
log, wood chip and stock trucks are 13.8, 2.3 aAddspectively. Based on these figures
log trucks, wood chip trucks and stock trucks appe&ave a rollover rate that is between
2 and 3 times the rate for other large heavy vehidepending on what assumptions are
made regarding the N/K and not specified load types

A major focus of this study is the question of doatribution of heavy vehicle stability to
the crash rates. As noted previously some 16%abyvehicle crashes in Tasmania
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involved a rollover. This includes both crashemthe rollover was the cause of the
crash and crashes where the rollover was an outboinaot the cause. We have recently
obtained some data on crashes from Queenslandpbr@n®©ver a 6-year period from
1999-2004, Queensland averaged 47 truck rollo\sshas per year which constituted
13% of the total heavy freight vehicle crashesisThsimilar to the Tasmania figure and
is within statistical variability given the sam@ies involved.

It is difficult to compare rollover rates with masitthe other jurisdictions because rollover
is not uniquely identified as a crash movemenhadlassification schemes. Australian
jurisdictions use a system called the Definition@assifying Accidents (DCA) for
categorising crash movements. The DCA consists3tligit code where the first digit is
1, the second digit describes a general movemehtrenthird digit gives more specific
information. Thus, for example, the 180 serieDGAs refer to "off path on curve”

where 180 is "off carriageway on a right bend", i81off right bend into object/vehicle",
182 is "off carriageway on a left bend" etc. TheMAreported is supposed to describe the
initial event leading to the crash. Rollovers ta@ the cause of the crash are therefore
likely to be in either the 170 series (off pathsbraight) or 180 series (off path on curve)
group of DCAs, although there will be many 170 486 series crashes that are not
rollovers.

The Victoria crash data are available on-line tgioa database known as CrashStats. For
the period 2001-2003, there were 1310 truck-invibleashes resulting in a fatality or
serious injury. Of these 254 (19%) were in the-180 DCA group. For full data set for
Tasmania, there were 46 crashes identified astieguh a fatality or serious injury and
11 (24%) of these were in the 170-189 DCA groupwElver, the severity data in this
data set is not always correct (as noted in theud&on on fatalities), 48 crashes (10%)
have no severity data or the severity is unknowth4tcrashes (9%) do not have valid
DCA information. With this level of uncertaintyig impossible to say whether there is
any difference in the rate of these types of crafledween Tasmania and Victoria. Like
Victoria, New Zealand has an on-line crash datab#tsgses a different crash movement
classification scheme but it is possible to idgntibrresponding movements to the 170-
189 set. For the period 2001-03, there were Aidkimvolved fatality or serious injury
crashes in New Zealand of which 165 (23%) involwexzement codes CA, CB, CC, CO,
DA, DB, DC, DO which are approximately equivalemtDCAs 170-189. This proportion
is very similar to that of Tasmania. It shouldrimged that both the Victorian and New
Zealand data reflect all heavy vehicle-involvedsbies while the Tasmanian data relates
primarily, although not entirely, to large heavyhises.

Vehicle Configuration Factors

A key objective of this study is to determine wiegttifferent vehicle configurations have
different crash rates and whether the vehicle pedoce characteristics are likely to be a
contributing factor. Depending on the resultshis einalysis, safety counter-measures
may be proposed which specifically address velmeléormance characteristics. A
specific focus is stability-related performance.

The full data set does not contain detailed veldelgcription information for each vehicle.
As noted in the previous section, 70% of the crastave the load category either not
listed or listed as N/K (not known). There is ealrconsistency in the terminology used
to describe the vehicle type. Some 294 of thect@8hed vehicles are listed as "prime
movers" indicating that the vehicles were articedavehicles (either semi-trailers or B-
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doubles). Only five have no type listed but themaeing 179 are listed under a variety of
descriptions which do not necessarily indicate thay are not articulated vehicles. There
are 19 vehicles described as "skeletal” which ieglhey are semi-trailers. 75 of the
vehicles are listed as "tipper" but 17 of theseshi@vn as having a trailer. There is no
indication as to whether this means that they igid truck and dog trailer combinations

or semi-trailers. At least 313 of the 478 (65%]}Iaf crash-involved vehicles in the full
data set are articulated vehicles and possiblyaas/ras 349 or 73% are. The ABS data
for vehicle-kms travelled shows that articulatactks make up 43% of the vehicle-kms
travelled by heavy vehicles (excluding buses). @ee the full data set only includes
larger heavy vehicles (nearly all of them have avGd GCM greater than 22.5 tonnes),
many rigid heavy vehicle crashes will not be ineldd Hence it is not surprising that the
proportion of articulated vehicles in the crashadathigher than the proportion of distance
travelled by these vehicles.

The TI crash data set contains 217 crash-involead ¥y vehicles spanning the period
from January, 2002 to September 2004. The firdtqfahe data set covering the period
from January 2002 to mid-October, 2002 does ndudecas much detail as the rest of the
data set but still contains substantially morerimfation than the full data set. As the TI
data set contains fewer crashes than the fullsktéor the same period it should be
considered a sample of the crashes. In factulthddta set almost certainly does not
contain all the crashes that have occurred andehsntself a sample. Moreover, the
sample is almost certainly not a random sampléoagxample, there is likely to be a bias
towards crashes with greater severity. This isamansurmountable problem but any
observations based on analysing the data frondties set need to consider whether the
sampling process might be a factor.

Of the 217 vehicles, 10 or 5% were buses. Busysaf@utside the scope of this study so
both the bus crashes and the bus exposure havediaened from the data in the
following analysis.

If we remove the buses from the data we have 28@5heinvolved heavy vehicles. Of
these, 122 (59%) were semi-trailers, 48 (23%) wigrd trucks, 25 (12%) were truck and
dog trailer combinations and 12 (6%) were B-doublEse ABS distance-travelled data
for heavy trucks (excluding buses) indicates teatigrailers are 42% of the fleet, heavy
rigid trucks and truck and dog combinations togetite 50% of the fleet, while B-
doubles are 7%. The registration data (Table &jvstthat currently only 8.4% of rigid
trucks are registered for use in truck and dog ¢oations. If we were to assume that the
average annual distance travelled is the samdlfogia trucks regardless of whether they
are used in a truck and dog combination or not thege figures would imply that rigid
trucks make up 46% of the distance travelled amcktand dog combinations make up
4%. However, it is likely that the combination weas travel greater annual average
distances than standalone rigid trucks. If we mssthat truck and dog combinations
travel the same average annual mileage as semarsiahen, using the 2003 registration
data, truck and dog combinations would make up b¥#%e fleet by distance travelled
and rigid trucks would make up 33%. The ABS distadata includes values for the
relative standard error (RSE) which is a measutbetonfidence they have in the
estimated values. Of the data used in the ab®gision two items have relatively large
RSE values and need to be used with caution. Tdresthe distance travelled by B-
doubles, which has an RSE of 26% and the distaagelted by 4-axle rigid trucks, which
has an RSE of 42%. Because all the figures fid trucks were combined and 4-axle
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trucks are only a very small proportion of the totamber of rigid trucks, the relatively
large RSE value for these vehicles has no effeot.B-doubles, as RSE of 26% implies
that the 95% confidence interval for the distamagdlled is 18.14 + 9.43 million kms.
Thus, the proportion of the total heavy vehicle@taindertaken by B-doubles is almost
certainly between 3% and 11%.

Using these figures we can make some observategasding the relative crash rate of
different vehicle configurations. Semi-trailerg aver-represented in the crash data
making up 59% of the crash-involved vehicles whitelertaking 42% of the distance
travelled. Rigid trucks are under-representedhéndrash data making up 23% of the
crash-involved vehicles while undertaking betwed%3and 46% of the distance travelled
depending on what assumptions are made aboutgtande travelled by truck and dog
combinations. Truck and dog combinations make2# bf the crash-involved vehicles
and travel between 4% and 17% of the total distéreeelled. Thus their crash rate is
worse than rigid trucks and may be better or wttae semi-trailers depending on which
of the two assumptions is most correct. Basederbest estimate of distance travelled B-
doubles have a crash rate comparable with thedlestage having 6% of the crashes
while undertaking 7% of the distance travelled.e Tdrge uncertainty on the distance
travelled figures for B-doubles means that this miagnay not be correct. These
proportions of crashes associated with each vebaéiguration type are based on an
implicit assumption that the Tl data has the sarasttattendance rate for each vehicle
configuration type. If the TI's attended propamntitely fewer rigid vehicle crashes (these
tend to be smaller vehicles), the deduction thati-geailers are over-represented may not
hold.

If we use the DIER freight movement survey data @nusider only the larger heavy
vehicles (4-axle rigid trucks, semi-trailers, B-des and truck and dog combinations) we
find that semi-trailers make up 64.5% of the distatravelled but 74.8% of the reported
crashes. B-double and truck and dog trailers tmgyehake up 34.1% of the travel and
22.7% of the crashes while 4-axle rigid trucks majgel.4% of the travel and 2.5% of the
crashes. This is consistent with the findings dasethe ABS data. By considering only
large heavy vehicles we have eliminated the is§uehether or not the TI's attended
proportionately fewer rigid vehicle crashes. Hoes\n this case there is an implicit
assumption that the DIER freight movement survetuwas the same proportion of travel
for each vehicle configuration type being consider&he DIER freight movement survey
does not attempt to capture freight movements kallenrigid trucks except in relation to
gold and seafood which are important to the Tasameconomy and also does not
capture local freight movements or occasional frelgovements. Thus it is quite
possible that the assumption is not correct.

Considering only rollover crashes involving largafy vehicles we find that semi-trailers
were involved in 44 out of 59 or 74.6% of rolloweashes. Truck and trailers were
involved in 13 (22%) rollovers, B-doubles in 2 @&Xrollovers and 4-axle rigid trucks in
none. These proportions are similar to those lfarashes. It is interesting to look at the
proportion of crashes where a rollover occurredr I&den vehicles only, in the Tl data
set, semi-trailers rolled over in 45% of crashag;kt and dog trailers rolled over in 59%

of crashes while B-doubles rolled over in 25% afstres. (Note that when empty vehicles
are included the rollover rates are lower.) Thiggests that truck and dog trailers have a
higher rollover rate than semi-trailers while B-Otas have a lower rollover rate. Itis not
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possible to do a credible analysis based on expdsoause truck and dog trailers and B-
doubles are grouped as a single vehicle categaheiDIER freight movement data.

On the data sheets that the TI's complete, it wapfgkar that many of the fields to be
completed were blank spaces rather than a settioingp As a result many responses that
should be identical are not. For example, theeehao adjacent fields in the database
headed "Injury Sustained" and "Injury Level". Untlge heading "Injury Sustained",
responses include 'bruises’, 'no’, 'nil', 'miripe’s’, 'fatal', ‘fatal+serious’, while under
“Injury Level", the responses include, ‘admittedhespital’, 'appointment to see doctor’,
'serious’, 'fatal’, 'nil' etc. Clearly the infortiaa to determine crash severity is present but
it is difficult and time-consuming to extract besawonsiderable manual intervention is
required to classify responses consistently.

One factor that might be expected to influencelcrask is load type. However, the TI
reports contain more than 100 different load typscdiptions many of which are clearly
duplicates. Grouping these into 18 types we caedtigate the effect of load type on
crash risk. The single largest load category iptgfanladen which represents 54 (26%)
of the 207 vehicles. Heavy vehicle utilisationyipitally between 50% and 60% so that
typically between 40% and 50% of vehicle runningnéaden. Thus the fact that 26% of
crash-involved vehicles are unladen suggests theg h lower than average crash rate.

The second largest category of crash-involved Vehis logs with 48 (23%), followed by
bulk goods with 20 (10%), wood chips with 13 (6%guid tankers with 11 (5%) and
containers with 9 (4%). The ABS commodity datayardnsiders very broad categories
and thus is of limited value in determining whettiegse crash numbers represent
significantly different crash rates. For examjdgs, wood chips and bulk goods are all
covered by the third commodity type in Table 4 vihiepresents 55% of the total freight
moved. The crashes listed for vehicles with thead types represent 53% of the laden
vehicle crashes so this provides no evidence liesetload categories are over-
represented. The DIER travel survey data indicduaislog trucks undertake 25% of the
laden vehicle-kms, other bulk goods about 15%, wadogds about 4% and liquid tankers
about 7%. As a proportion of the laden-vehicleshbes, logs are 31%, other bulk goods,
13%, wood chips, 8% and liquid tankers 7%. Althotiys does suggest that wood chip
vehicles and to a lesser extent log trucks are-m@esented in the crash data, the
uncertainties in the exposure data, in particaleg,so high that this cannot be stated with
confidence.

The analysis of the full data set showed that\wapd chip and stock trucks were over-
represented in the rollover statistics. In theldia set, there were 59 rollovers involving
laden large heavy vehicles. Table 10 shows thakioleevn by load category for the six
largest categories together with the vehicle-kna diam the DIER freight movement
survey. The load category descriptions in therdth data set do not align themselves
directly with the commodity names in the freightwvement survey and so some caution is
needed in interpreting some of these figures. example, in the crash data the liquid
category represents liquid tankers while the freilgbvement data identifies liquid
products but is not specific about whether theytiamesported in tankers or not. Some
interpretation was needed to match freight typéaden the two data sets. However, for
the three load categories when the number of retkis disproportionately high i.e. logs,
wood chips and stock, there is no ambiguity inrttagch between the two data sets.
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Table 10. Large heavy vehicle rollovers from Tl d&a set compared to exposure from DIER freight
movements survey.

Load category| No of rollovers | % of total no of rollovers | % of vehicle-kms
Logs 28 47.5% 32.0%
Wood chips 8 13.6% 5.5%
Bulk 6 10.2% 17.9%
Stock 4 6.8% 3.3%
Liquid tankers 4 6.8% 8.0%
All others 9 15.3% 33.3%
Total 59 100.0% 100.0%

Between them, log trucks, wood chip trucks andkstoacks account for 40 of the 59
rollovers or 68%. From the DIER freight movemeata] these three categories account
for 41% of the laden large heavy-vehicle traffitthese trucks had the same rollover rate
as the rest of the fleet we would expect to sextah of about 32 rollovers in the data set
with 10 of these being log trucks, 2 being wooddhicks, 1 being a stock truck and 19
being other load categories. Thus the rollover aditog, wood chip and stock trucks
combined is 3 times higher than the rest of thetflee. all the vehicle except log, wood
chip and stock trucks). If we consider these lcatggories individually rather than as a
group, the excessive rollover rate becomes lessusecthe other two categories become
part of the rest of the fleet and so increase alever rate of the rest of the fleet. For
example, considering log trucks alone, the rolloage for the rest of the fleet would
predict a total of 46 rollovers with 15 of theséngelog trucks. On this basis the rollover
rate log trucks is just less than twice that ofrit of the fleet but the rest of the fleet
includes wood chip trucks ands stock trucks. éfs$hfety counter-measures that are
implemented target all trucks with a high rollovate then the approach of grouping the
different load categories together is more appateri If the counter-measures are going
to target only one sector, then considering thd stegories independently in the more
correct approach.

The finding that log, wood chip and stock trucksdia higher than average rollover rate
leads to the obvious question of whether they wbale a lower than average crash rate
if these excess rollovers were eliminated. If witsact the 27 extra rollovers from both
the log, wood chip and stock truck crash numbedsfeom the overall crash numbers we
find that log, wood chip and stock trucks would édnad 32 crashes out of a total of 103
laden large heavy vehicle crashes or 31%. As thesieles represent nearly 41% of the
laden large heavy vehicle traffic their crash ratelld then be lower than the fleet
average. This tends to suggest that if the roflovash rate for log, wood chip and stock
trucks were reduced to be in line with the regheffleet, some of these crashes might still
occur but would not be rollovers.

We now consider whether specific axle configuratiamight affect crash risk. Of the 217
vehicles, 65 do not have their axle configurataeniified. These are those from crashes
prior to October, 2002 when the more detailed dali@ction commenced. Of the 152
that are identified, 80 (53%) are 3-axle prime mieweith 3-axle semi-trailers, 22 (14%)
are 3-axle rigid vehicles, 14 (9%) are 2-axle riggdicles and 6 (4%) are 3-axle truck and
guad dog combinations. All the other configurasiame represented by four or fewer
vehicles. Based on current registrations (as &/2005) there are 11,389 heavy vehicles
(excluding trailers). Of these 7480 (66%) are Rravgid vehicles not towing heavy
trailers, 1413 (12%) are 3-axle rigid vehicles tmoting heavy trailers, while 1163 (10%)
are 3-axle prime movers towing semi-trailers anl @B%) are 3-axle trucks towing dog
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trailers. Obviously these comparisons are meaegsglithout taking into account the
relative distances travelled by the different cgafation types. As shown in Table 2
semi-trailers, on average, travel 7.6 times gredistance annually than 2-axle rigid
trucks. If we use the average distance traveltpdés in Table 2 to scale the proportion
we find that 3-axle prime movers towing semi-tnalare 38% of the fleet, 2-axle rigid
vehicles not towing are 32% of the fleet, 3-axtgdivehicles not towing are 17% of the
fleet and 3-axle rigid vehicles towing dog trailare 6% of the fleet. Although there are
some assumptions made in this assessment it istobgehe 6-axle prime mover semi-
trailer combination is substantially over-represenn the crash data. The 2-axle rigid
vehicle is substantially under-represented whiége3kaxle rigid vehicle is close to the fleet
average.

We need to consider whether this result could l@etdbias in the sampling process rather
than inherent in the system. The chief transpmpéctor has advised that there was no
intentional bias of any sort in determining whichshes were attended. Thus it would
appear that these differences in crash rate ake Teay may well be due to differences in
the nature of the transport tasks undertaken. |2f&yd vehicles are used extensively for
local delivery and as trade vehicles. As suchpahmgreater proportion of their travel is

in the urban environment at lower speeds. It i kv®wn that crash risk and crash
severity increase with speed.
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APPENDIX C - Analysis of Crash Reports

Overview

The scope of this project is limited to large hesgficles, i.e. those with a GVM greater
than 22.5 tonnes. This eliminates 2-axle and 8-agid vehicles and thus the focus is
primarily on combination vehicles although 4-axtgd trucks also qualify. The number
of crashed vehicles in the Tl data set meetingdhisrion and for which there is an
identified collision type is 162. (There was omukliéional large heavy vehicle in the data
set where the collision type was not specifiechgotdtal number of vehicles is 163.) The
collision type information was a free field datargrand so a number of different
descriptions for essentially the same type of creste been used. Manual interpretation
was required to get consistent classificationa umber of instances inappropriate
classifications were used. For example, one arkssified as loss-of-control was the
actually result of a steering linkage failure. almother case the vehicle rolled over but it
was classified as loss-of-control.

Of the 162 crashed vehicles, 63 were involved lhstons with other road users, 60
involved a rollover, 14 involved loss-of-contréljnvolved a loss-of-load, 8 involved
defects or mechanical failures, 7 involved collimavith infrastructure and 1 involved
striking a pedestrian. Ignoring the pedestriasttréghere are six crash types to review.
From the TlI's description of the primary causehef¢rash and the additional comments,
in most cases it was simple to determine whetheobthe truck as at fault in the crash.

Collisions with Other Road Users

As noted above there were 63 trucks involved ifisiohs with other road users. In 36
(57%) of these cases the truck was not at fauR4i(38%) cases the truck was at fault
while in the remaining 3 (5%) cases it was notrci@ao was at fault. If we consider only
the cases where fault was established then in 4@%ses the truck was at fault while in
60% of cases it was not at fault. However, widample size of 60 the uncertainty is
quite high. The standard error for a sample of $ize is 6.3%. The "margin of error"”
often quoted in political polls is equal to twideetstandard error, so the "margin of error"
for the above sample is 12.6%.

Although the above figures indicate that trucksariault in fewer than half the collisions
they are involved in we cannot say that this isvgh statistical confidence. In New
Zealand there are figures that show that trucksarat fault in about two thirds of two-
vehicle crashes (Anderson and Sinclair, 1996). mhggin-of-error above is sufficiently
high that this could possibly also be the caseasnania. Generally we would expect
truck drivers, who are professional drivers witkajer experience and training than the
average motorist, to be at fault in fewer that loalthe two-vehicle crashes they are
involved in. The data support this proposition atnot prove it.

Of the 63 collision-involved large heavy trucks,w@re semi-trailers, 7 were truck and
dog trailers, 4 were B-Doubles and 2 were 4-ag&lrirucks. The exposure data indicates
that semi-trailers are about two thirds of the éalngavy vehicle fleet and B-doubles and
truck and dog combinations together are about loin@. t This suggests than semi-trailers
are proportionately over-represented in the creaisscs.
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Considering load type, 21 of the 63 vehicles wenpty or unladen, 16 were carrying
logs, 6 were carrying bulk materials, 4 were ligtaidkers and all other load categories
had 3 or fewer vehicles. However, in 11 of thddbtruck collisions the truck was not at
fault, in 4 cases the truck was at fault while lswaknown. Log trucks make up 38% of
the collisions involving laden vehicles where th&R freight movement data indicates
that they make up 32% of the laden vehicle traydhbge heavy vehicles. This difference
is not sufficiently large to be statistically sifjoant.

In 37 of the crashes the road was classified &g wile in 26 it was urban. Two of the
crashes were on unsealed roads, 47 were on sealdsl and no information was given for
14 crashes (these were the crashes from the &rsvp2002 when less comprehensive
data were collected). For 39 of the crashes thd was classified as level or with only a
slight grade, 5 crash sites were designated steapa hill crest, 1 as a dip and 17 not
classified. In terms of horizontal curvature, 22revclassified as curves and 26 as
straights with 14 unclassified. 40 crashes weraylight, 6 in darkness, 3 at dusk or
dawn and again 14 with no information. In termisfbility, it was clear in 38 cases,
raining in 8 cases, there was smoke in 2 casesaltilcases no information was
provided. 34 crashes were on dry roads, 14 oromgamp roads and 15 had no
information. Overall most of the crashes appedwatee occurred on reasonable roads and
with favourable driving conditions.

Collision crashes can be largely attributed toarierrors. 18 of the crashes involved
vehicles travelling in the same direction crosgaghs (this includes several U-turns). 18
of the crashes involved a failure to keep left l&sy in a head-on collision. In some of
these cases there was also a loss-of-controlraEBies involved a nose-to-tail collision,
11 involved a failure to give way and 3 were indel@ate.

Rollovers

Of the 60 large heavy vehicles that had a roll@vash, 43 (72%) were semi-trailers, 14
(23%) were truck and dog trailer combinations arf8d%) were B-doubles. Again based
on the exposure data semi-trailers are over-reptedeompared to the other
combinations but the difference is not statisticalgnificant.

With respect to load type only, 1 vehicle was idexd as empty. 28 or 47% of the laden
vehicles were identified as log trucks, 8 (14%)ewanod chips, 6 (10%) were other bulk
materials, 4 (7%) were stock trucks, 4 (7%) weyail tankers with the remaining load
categories having 3 or fewer. The DIER freight ement data shows that log trucks
undertake 32% of the laden travel by large heawcles, wood chip trucks undertake
5.5% and stock trucks undertake 3.4%. Based srettposure data, log and wood chip
trucks are over-represented in the rollover staisind this difference is statistically
significant at the 95% confidence level. Stockksaiare also over-represented but
because of the small numbers this is not statlstisggnificant at the 95% confidence
level.

Three of the rollovers were classified as occurdng straight road, 42 were on a curve
and 14 were not classified. 49 of the crashes weniral roads and 11 on urban roads.
36 of the rollovers were in dry conditions, 9 werewet roads, 1 on a muddy road and 14
not classified. 38 occurred in daylight, 7 whilevas dark, 1 at dawn and 14 were
unclassified.
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In a number of cases the data set does not ekplipite a cause for the rollover.
However, if we assume that when a rollover occuta curve with no other explanation
the cause was excessive speed for the conditioeis we find that 28 of the rollovers
were due to excessive speed through a curve, 1& dver to vehicle driving off the edge
of the road, 5 were attributed to vehicle defertslgding tyre blowouts), 4 were
attributed to load shifting, 1was attributed tadgae, 1 to an evasive manoeuvre, 1 to
distraction from a cell phone call, 1 to a parketiicle runaway and 4 indeterminate.
Considering only the rollovers with a determinedssmwe have 50% due to speed
through curves, 27% due to running off the edgéefroadway, 9% due to vehicle
defects, 7% due to load shift and only 2% wererdiselt of an evasive manoeuvre.

This mix of crashes is quite similar to that founather countries. A study undertaken in
the Netherlands (Hoogvelt et al., 1997) found thased on the Police reports, 61% of
heavy vehicle rollover crashes could be attribtitesbeed through curves, 26% are
caused by the vehicle running onto the soft shawddd 10% are related to evasive
manoeuvres. In New Zealand, the Log Transportt$&feuncil maintains a database of
all log truck rollover crashes. Analysis of thesga shows that for log trucks in New
Zealand, 55% of rollovers are from speed throughies) 21% from running onto the soft
shoulders and 6% from evasive manoeuvres. The dif@nence in Tasmania is the
relatively high proportion attributed to vehiclefelets and load shift and the smaller
proportion of evasive manoeuvres.

Loss-of-Control

Of the 14 loss-of-control crashes, 7 involved enyglgicles. Other load categories are
represented by no more than one crash each aredweee no log trucks involved in loss-
of-control crashes.

In terms of road conditions, 11 of the crashes waral and 3 were urban. 10 of the sites
were identified as sealed and 4 were not classftiath from the first part of 2002). For
horizontal curvature, 7 sites were straight, 3 mves and 4 not classified, while for
vertical curvature, 7 were identified as level light grade, 2 as steep, 1 as a hill crest and
4 not classified.

In terms of driving conditions, 6 crashes occuiredaylight, 3 in darkness, 1 at dawn and
4 were not classified. It was clear for 7 crashaising for 3 crashes and not classified for
4 crashes. The road surface was wet for 6 cradhefor 4 crashes and not classified for
4 crashes. Across the whole dataset of 162 cragteesoad surface was wet for 31
crashes, dry for 84 crashes and not classified@arashes. Considering only the crashes
that were classified we see that overall 27% adsloea occurred on wet roads while for
loss-of-control crashes 60% occurred on wet roddspite of the very small sample size
this is statistically significant at the 95% comditte level.

Three of these crashes were attributed to vehefiects and these were all related to tyres
(two blowouts and one loss of grip). A further f@mashes were attributed to a loss of
adhesion although there was no indication thatytress were faulty. In two of these cases
this occurred in curves and it could be arguedttitause was excessive speed for the
conditions. Two crashes were attributed to fatigne a further two were attributed to
evasive manoeuvres to avoid animals on the roddhe&Xemaining two, one was
unexplained and one was caused by an inexperiaitogd missing a gear change on a
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steep grade and then jack-knifing the trailer wattempting to reverse the B-double back
down the hill.

Loss-of-load

In one of these 9 crashes, the driver was distlaante ran over the verge which brought
the log bolsters into contact with some trees cauailoss-of-load. In two cases it is not
entirely clear whether the loss-of-load was theseanf the crash or the result of it while in
the remaining six crashes the cause definitely agp® have been inadequate load
securing. Three load categories are represent@dchbgshes each and three categories by
one crash each. Given the small sample size th@® evidence to suggest that the load
securing problem is specific to any particular lcategory.

Defects and Mechanical Failures

Defects and mechanical failures were attributecbases in 5 rollover crashes and 3 loss-
of-control crashes. Most of these cases wereegtlattyre problems. There were a
further 8 crashes which were classified as beiegdisult of a mechanical failure but

which did not result in a rollover or loss-of-casitr Two of these crashes were due to a
driver error. In both cases the trailer brakedisemehow became disconnected activating
the emergency brakes. The driver then reconnelseedrake lines without applying the
park brake which released the emergency brakethaneehicle ran away. The remaining
six crashes were all the result of mechanical fagun the vehicle structure. The
proportion of crashes where defects had a causairdributory role was 9.8%.

In a report to the Road Safety Committee of thadrian Parliament in 2002, Mr C
Jordan, the chief executive of VicRoads said:

"We conclude that defects do contribute to or ma&ese a small but significant number
of crashes. From a detailed analysis of Victoridi€ocrash data for 1998 it was
estimated that the percentage of light vehicleslirad in crashes investigated by the
Victoria Police accident investigation section raagfrom 1.2 per cent to 3.9 per cent;
and for heavy vehicles, from 6.1 per cent to 9rcpet."

Thus the extent to which vehicle defects contritaterash rate in Tasmania is within the
range quoted for Victoria.

In each crash report the roadworthiness conditfdhevehicle units was assessed by the
TI's. Of the 163 vehicles, 48 were not classifi€d.the remainder 91 were classified as
roadworthy and 24 had one of more vehicle unithéncombination classified as
unroadworthy. However, in a number of cases ieappthat the state of being
unroadworthy refers to the vehicle condition aftex crash rather than prior to it and so it
is difficult to draw any conclusions regarding trantribution of a lack of roadworthiness
to crash risk.

Collisions with Infrastructure

Seven of the crashes involved collisions with isfracture. The vehicles consisted of five
semi-trailers, one truck and dog combination angl BfDouble. In five of these crashes
the vehicle struck an overhead structure. In dribese five the structure was signposted
as having a greater clearance than actually exvstédd in the other four cases the truck
was at fault. One of the remaining cases was anawnension vehicle operating under
permit which struck a power pole and the other avaase where the trailer axle struck a
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bridge rail. Apart from the one case where tharelece was incorrectly signposted, the
trucks were clearly at fault.
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APPENDIX D - Vehicle Stability Performance

The third task in this study is to analyse the rehestability characteristics of heavy
truck/combinations paying particular attention &hicle types with higher crash risks.
Some earlier work on the stability log trailers amabd chip bin trailers was undertaken
by Wolfgang Wissmann for North Forest Products (taken over by Gunns Ltd). This
work has been widely quoted in the media and Mrswisnn has forwarded a copy of his
analysis to DIER. These documents have been pdvmme and | have spoken with Mr
Wissmann on the telephone to discuss his work aaddertain whether he had any
additional information. Mr Wissmann confirmed ttia¢ documents supplied to DIER
represented all the information he had.

Mr Wissmann's analysis uses a relatively simpk firinciples approach. However, he
obviously does not have a background in vehicleadyins and makes two incorrect
assumptions. One of these has relatively litfeatfout unnecessarily complicates his
analysis while the second substantially over-esemthe stability of the vehicles.
Although it might be expected that this would méaat the situation regarding the
rollover risk is actually worse than predicted by Wiissmann, this is not the case. Most
of the combinations of speed and curve radius irshis spreadsheets to calculate the
safety factors for different situations are notistia and no driver would ever attempt to
negotiate curves of those radii at those speeds.

The first assumption that Mr Wissmann makes istt@tcentre of the turn lies on the axis
of the rearmost axle of the trailer. He usestihisalculate the turn radius at various
positions on the trailer body. At crawl speeds,tbntre of turn lies on an axis that passes
through a point close to the centre of the reae grbup (not the rear axle). As the vehicle
speeds increase the centrifugal forces causeathertio track further outboard. Mr
Wissmann uses this assumption to calculate theahthie paths travelled by the payload
and the tare weight components of the trailer. efpkat low speeds when the curve radius
is small these two radii are virtually identicadathe analysis would be simpler and just as
valid if Mr Wissmann used a single value for thege radii. The second assumption that
Mr Wissmann makes is that the vehicle has no botiyshen cornering. In his covering
letter he says that he assumes a rigid suspensafrspring). In fact, a leaf spring
suspension is not rigid and usually has less tiflhess than a modern air suspension.
The effect of body roll is to reduce the rollovatslity of the vehicle by up to 40%; so
ignoring it can substantially over-estimate théow#r stability.

The safety factor that Mr Wissmann generates francélculations can be expressed as:
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Calculatednaximumlateralacceleratn that tle vehiclecan withsandwithoutrollover
SafetyFactor=

Lateralacceleratin that wil resultfrom travellirg throughacurveof radiusRataspeedv

Clearly if the safety factor is less than one,abtial lateral acceleration experienced by
the vehicle is greater than the maximum it can stéthd without rolling over and rollover
will occur. As noted above, Mr Wissmann's assuamptif no body roll means that his
calculated maximum lateral acceleration is actuaigher than it should be and hence
rollover will actually occur at lower levels of &l acceleration than predicted by Mr
Wissmann.

Mr Wissmann used a spreadsheet to calculate resydatctor for five different vehicles

for various combinations of curve radius and vehgpeed. Most of these calculations
resulted in a safety factor less than one. Howetliese combinations of radius and speed
are unrealistic. For example, Mr Wissmann considi&velling around at 25m radius
curve at 90 km/h. This speed and radius would ig¢@e lateral acceleration of over
2.5g. The theoretical advisory speed for a type&ah radius curve with normal super-
elevation in Australia is 31 km/h. and it would pably be signposted at 35km/h. Not
surprisingly, the five vehicles evaluated by Mr ¥fignn all had safety factors of 0.21 or
less for a 25m curve at 90km/h.

However, in spite of the shortcomings of Mr Wissmaranalysis the basic principle is
correct. Essentially any laden heavy vehicle hamgimum lateral acceleration that it
can withstand without rolling over and if the vdhics driven too fast through a curve this
lateral acceleration will be exceeded and it vall over. This maximum lateral
acceleration is known as the Static Roll ThresiiS8KT) and depends on the height of the
centre of gravity of the vehicle (lower is bettet3,track width (bigger is better) and the
roll stiffness of its suspension (more is better).

Over the last 20 years or so a range of performaregsures have been developed to
characterise various aspect of the performancea¥hvehicles. The National Transport
Commission (NTC) in Australia has initiated a reshgrogramme aimed at developing a
compliance regime using Performance Based Stan{@Bf3) which could operate as an
alternative to the existing prescriptive size aradght limits. A performance standard
consists of a performance measure with some defiakeks for acceptability. The NTC
research programme has considered which perfornmaeasures are appropriate for use
in Australia, what reasonable limits for acceptgi@eformance are and what performance
is achieved by the current Australian heavy veHielet. For this study we are concerned
with stability. Within the set of performance sfands proposed by NTC for use in
Australia there are three measures, Static Rolldteeshold (SRT), Rearward
Amplification (RA) and Yaw Damping Coefficient (YD@hat specifically address
stability. A fourth commonly used stability-reldtperformance measure is Load transfer
Ratio (LTR) but this has been shown to be closelyatated with RA and SRT and so
LTR is not needed as an independent measure. ahetaree other performance
measures, Tracking Ability in a Straight Path (THgh Speed Steady State Off-tracking
(HSOT) and High Speed Transient Off-tracking (HST)ch are not directly related to
stability but may affect rollover crash risk.
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Static Rollover Threshold (SRT)

The SRT of a vehicle is the maximum lateral acegien the vehicle can withstand before
the wheels on one side lift off the ground. Tkistimeasure of the vehicle's resistance to
rollover and the higher its SRT the greater itsstaace to rollover. The lateral
acceleration that a vehicle is subjected to wheneasing is proportional to the square of
speed and inversely proportional to the radiutefdurve. The SRT of a vehicle is
approximately proportional the track width and irsedy proportional to the height of the
centre of gravity of the vehicle. There is an atipent term which reduces the SRT and
which is inversely proportional to the roll stifsgeof the suspension. If the lateral
acceleration exceeds the SRT the vehicle will $taroll over.

Although the slightly mathematical explanation giabove may seem complicated it is
actually very simple. For a curve of a given radile faster you go the more lateral
acceleration you will experience. Alternatively gogiven vehicle speed, the smaller the
curve radius the more lateral acceleration you experience. For the vehicle, the wider
the track width the more stable the vehicle, theclothe centre of gravity the more stable
the vehicle and higher the roll stiffness of thepnsion the more stable the vehicle.

The NTC PBS research is proposing that the starfdaiSRT is that it should be greater
than 0.35g. New Zealand has introduced a minim& f&quirement for most large
heavy vehicles and this limit is also 0.35g, se thia reasonable reference point with
which to compare Tasmanian vehicles. In Septen2@®4 DIER undertook a survey of
14 heavy vehicles and used the New Zealand SRTufa#be to calculate their SRT. The
sample consisted of 7 tri-axle semi-trailers, 4krand dog trailer combinations and 3 B-
doubles. Thus there were a total of 21 vehiclésunCalculated SRTs ranged from 0.269g
to 0.49g with nine vehicle units below 0.35g. Tdeme units included three log units,
three container units, two wood chip units and sioek crate. The twelve vehicle units
with an SRT of 0.35g or more consisted of five &#ippodies, two container units, two
liquid tankers, one bulk tanker, one wood chipdial one pantechnion. Although this
was a limited sample and cannot be regarded asserilg reflecting the distribution of
SRT in the fleet, it is interesting to note thay toucks and wood chip trucks, which were
identified earlier as having a significantly highlean average rollover rate, also have a
significantly lower than average SRT in this sample

Note that SRT Calculator result for semi-trailexsiilittle artificial. A semi-trailer cannot
operate on its own and must always be coupledotinge mover, or a dolly or another
semi-trailer (in a B-Double situation). The SRTtleé combination is then a weighted
average of the SRT of the semi-trailer and the amnitnits it is coupled to. However,
because, in New Zealand, vehicle units are regdterdependently and there is no
requirement for a particular semi-trailer to beed to a particular prime mover, some
means of calculating the SRT for a standalone sexter was needed. Thus the SRT
Calculator result for a semi-trailer representsrdii@ver stability of the rear axle set and
the proportion of the total vehicle weight that&ried by that axle set. The stability of
the prime mover can be assessed by applying thetsahar hitch load with the correct
centre of gravity height. Typically semi-trailesrabinations roll from the rear and so the
SRT of the rear axle set (as determined by the S&gulator) is usually lower than the
SRT of the combination.

As part of the NTC PBS research project, as stualy indertaken to develop a map of the
performance characteristics of the Australian heashicle fleet (Prem et al., 2002).
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Some 139 vehicle configurations were simulatedahaf the performance measures
proposed for the PBS alternative compliance reguaee evaluated. A summary of the
results for SRT is shown in Table 8 below whickexsracted from p13 of this report.

Table 8 — Descriptive Statistics by Vehicle Clader Static Rollover Threshold (g)

Vehicle Class Sgri?gle Descriptive Statistic

Min Max Mean StdDev Mode Median
rigid trucks 17 027 052 041 0.070 049 043
buses/coaches 6 0.42 0.55 0.48 0.052 0.49 0.49
prime movers and semi-trailers 43 0.28 0.51 0.38 0.053 0.36 0.36
B-doubles 23 028 051 038 0060 035 0.35
B-triple 1 036 036 0.36 - - 0.36
truck and pig/tag trailers 9 0.29 0.49 0.37 0.070.330 0.37
truck and dog trailers 14 0.33 048 042 0.055 0.4®.41
A-doubles 12 024 051 039 0075 035 0.36
A-triple road trains 12 0.24 052 0.36 0.071 0.35 .350
AAB-quad road trains 2 037 052 044 0.103 - 0.44

As can be seen semi-trailer combinations were faarithve SRT values ranging from
0.28g to 0.51g. In the DIER survey the range waéd@to 0.49g. This is a remarkably
good match because, as explained above, the SRUl&@ar method for semi-trailers will
generally give an SRT value that is lower thanattial SRT of the whole combination
vehicle because it ignores the prime mover whidhusually have better stability than the
trailer.

For B-doubles the DIER survey gave a range of 0t83341g which fits nicely inside the
range determined by the NTC study, while for trackl dog trailer combinations the
DIER survey range was 0.3g to 0.4g which is glitiwer than the range determined by
the NTC study. Note that for a truck and dog éradombination, the SRT of the
combination is the minimum of the SRTSs for the widiial vehicle units. The worst case
truck and dog combination was an 8-axle configaratiarrying logs. It is interesting to
note that the only truck and dog combination cagybgs in the NTC study was a 22m
long configuration as permitted in Victoria.

A study undertaken In New Zealand (de Pont e2@D0) showed a relationship between
SRT and rollover crash risk which is illustratedrigure 3. This demonstrates that, in
New Zealand at least, the rollover crash risk repgge rapidly as the SRT declines. This
finding is consistent with the findings of an earlstudy in the USA (Ervin, 1983) which
are shown in Figure 4. In this case, the reseascheestigated the proportion of single
vehicle crashes that resulted in rollover agaiiSt . SAgain they found that the likelihood
of rollover rises steeply as the SRT becomes smalle
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Figure 4. Proportion of single vehicle crashes redirig in rollover vs SRT.
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If we consider a cross-section view of a vehiclslaswn in Figure 5 we can consider the
balance between overturning moment generated blyaheontal forces and the righting
moment generated by the vertical forces.

Figure 5. Horizontal and Vertical forces during stedy speed cornering.

By solving the equations for this balance at thetlcondition when the vertical force on
the right hand wheel drops to zero we obtain divelly simple expression for SRT.

T
SRT(g)=—- F
9) H

where T is the track width,
H is the centre of gravity height of the vehiated payload and
F is the total roll angle at the point of wheel bft.

This equation shows that there are three key vep@tameters that determine the SRT.
T, the track width is largely determined by the maxm allowable vehicle width which
cannot easily be changed because of road spa@sisSeme increase in track width can
be achieved through the use of wide single tyretead of dual tyres. However, these
generate increased road wear and consequentlypapemitted the same axle weight
limits as dual tyres.
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For loaded heavy vehicle trailers, the centre af/igy height, H, is largely controlled by
the centre of gravity height of the payload becausst of the total weight comes from
the payload. Although the centre of gravity heicguh be reduced by lowering the load
height, if this is done is isolation the payloagaeity of the vehicle is reduced. Reduced
capacity means more vehicle trips are needed teriw/same volume of freight
increasing the chances of a crash. Some of tms l@m improving stability will be lost

if this approach is taken. A much better optiotoitower the load bed as well as the load
height thus improving stability and retaining capacLowering the load bed height can
be achieved through the use of smaller wheelsrouth vehicle design changes.

The third parameter is the total roll angle atpgbét of wheel lift off. This depends
primarily on the roll stiffness of the suspensiowl @#yres. A number of measures can be
implemented to increase the roll stiffness of sasm;s. Mechanical suspensions
generally have lash, which is a gap between thimosurface of the spring and the
retaining pin. As the vehicle body rolls the sgrgoes from compression to tension and
the body moves through the lash without any restgdrom the spring. Some lash is
necessary to prevent the spring binding during mbmotion but it should be as little as is
required. Although air suspensions have lessoarstiffness than steel suspensions they
generally, although not always, have higher raffregss and so result in better rollover
stability. The reason for this is that the airprrssions are usually configured so that the
axle acts as a stabiliser bar which provides amtfiroll stiffness. Roll stiffness can be
further enhanced through the addition of stabilisms.

To illustrate the stability improvements that coblachieved we can apply these
principles to the vehicles that were surveyed bgM®In their SRT survey. The report of
the DIER survey that | received did not detail éixée group tare weights that were used
(these were only estimates anyway). In the follmaanalysis estimated values were used
and these were adjusted so that the SRT resultheasame as that obtained by the DIER
surveyors. Among the 14 vehicles there were twaiocks, one a semi-trailer unit and
one a truck and trailer combination. The calcu&&T for semi-trailer was 0.32g. Its
load bed height was 1.55m, its load height wasr8.8td it had steel suspension. Using
the SRT Calculator we can investigate the effectainging the vehicle parameters.
Considering only one parameter change we find that:

changing the suspension from steel to a high tiéfhess air suspension would

improve the SRT to 0.379.

changing the tyres from duals to wide singles wondtlease the SRT to 0.35g. This

change would also allow the suspension track wimlthe increased which will

increase the roll stiffness of the suspension. &ffect has not been taken into

account in this calculation.

reducing the load bed height and the load heightliymm increases the SRT to

0.35g.

The point has been made that two of the three maod chipping facilities in Tasmania
have an upper limit on the length of log that tbayp accept and this limit is smaller than
the maximum length of log than can be carried bylldength semi-trailer. If longer log
lengths were carried the load height would be égbkthe vehicles would be more stable.
This is correct but, if the mill capacity was thaylimiting factor, the effect would be
modest. The possible increase in log length wbaldbout 1m in 13m or around 8%.
This would reduce the height of the log bundle by 8% which for the log vehicle
surveyed is about 140mm. However, this only reduhke centre of gravity height of the
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load by half this amount or 70mm. For the semldrabove this would increase the SRT
from 0.32g to 0.34g.

To investigate this issue further DIER has hadlifeundertake a brief survey of the
geometry of log trucks entering the three chip snilAlmost all of the vehicles had an
overall length that was substantially less tham lgally permitted. In some cases the
additional length capacity was over 3m although mo@ble exception was actually over
length and a TIN was issued. About half the velsidurveyed were jinker pole
configurations which have adjustable length. FRese vehicles, the vehicle length can be
adjusted to suit the load length rather than therotvay round. The vehicle length did not
appear to be related to the log length capacith@mill. Vehicles travelling to the
Hampshire mill which has no maximum log length niebn were no longer than

vehicles travelling to the other mills. It woulgmear therefore, that the log lengths and
hence the vehicle lengths are determined by o#@yans than the capability of the
destination mill.

DIER approached Mr David Hazell of the TasmaniareBbContractors Association
(TFCA) for his views on why the full available tiexi length is not currently being used.
Mr Hazell sought the views of his members who idiat a number of operational issues
which affect the length of logs being transport@these issues include:
Tasmania forestry harvests a range of tree spatieh have different
characteristics. It is not always possible to eehithe longer lengths. The trucks
need to be able to handle all species.
Logs being sent to the chip mills are essentialhy-groduct but make up 80% of the
transport task. The high value components (sawhmyseer logs and peelers) are cut
out of the tree first. Thus what is left for chipg may not be long enough to utilise
the full trailer length.
Harvesters cut multiple products at each coup egith product requiring its own
stack. Having to cut different lengths for diffetéruck configurations (B-doubles,
jinkers) requires more stacks and space at landsngféen very limited.
Longer trucks occupy more road space on windings@ad hence are more likely to
have problems accessing logging coups.
While these are all credible and understandabkores considerable gains in vehicle
stability could be achieved by utilising more oétload length capacity that is available.
It is recommended that the industry investigatetiviethere are ways of achieving this
outcome.

The truck and dog trailer combination consistethvaf 4-axle units each fitted with high
roll stiffness air suspensions. The truck hadaal loed height of 1.67m and load height of
3.5m while the trailer had a load bed height ohilghd a load height of 3.6m. Their
SRTs were 0.31g and 0.3g respectively. Truck amgtdhiler units can roll over
independently and it is correct to treat them dsvidual vehicles. Considering first the
truck we find that:

if it were fitted with steel suspension rather ttmégh roll stiffness air suspension the

SRT would drop to 0.29g.

the generic steer axle suspension is relativelyptiamt in roll and has a roll stiffness

of 130,000 Nm/radian. If we increase this to 280,8lm/radian, (for example, by

fitting a stabiliser bar) the SRT increases to §.35

reducing the load bed height and the load height3®mm increases the SRT to

0.33g
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Considering now the trailer, we find that:
reducing the load bed height and the load height3®mm increases the SRT to
0.32g. Reducing both by 300mm increases the SRT3ty.
changing the tyres from dual to wide singles insesahe SRT to 0.32g. As before
this does not include increasing the suspensiak trédth.
using steel suspension instead of the high rdthsts air suspension reduces the
SRT to 0.25g.

This truck and trailer combination has a gross doation weight of 62 tonnes which is
legal in Tasmania (and in Western Australia andtiNean Territory) but not in most states
in Australia or in New Zealand. One of Mr Wissmansuggestions for reducing rollover
crashes is to restrict the height of logging vedsdb 3.8m. Although all three of these
vehicle units had SRTs below 0.35g none would Bectdd by this height restriction.

Almost all of the other vehicles in the DIER surwegh an SRT below 0.35g were semi-
trailers. There was one B-double trailer but iswannected to other vehicle units with an
SRT of 0.35g or greater so the SRT of the comlonatias probably greater than 0.35g.
There was also one wood chip rigid truck with aiTSR0.34g. This calculation was
done using the generic steer axle suspensios.gliite possible that if the actual steer
axle suspension characteristics were used it wexdeed 0.35g.

The four other semi-trailers that did not achieneS®T of 0.35g were a wood chip bin, a
stock crate and two container vehicles. The wduog bin vehicle had an SRT of 0.26g, a
load bed height of 1.57m, a load height of 4.3mwaad on steel suspension. Although
the prime mover would make the combination vehmetee stable, this is a poor SRT.
Significant gains can be achieved through fittirguapension with higher roll stiffness, or
through using wide single tyres rather than duagyr through lowering the load. To
achieve an SRT of more than 0.35g it will probaidynecessary to apply more than one
of these measures. The stock crate vehicle isuhesy has an SRT of 0.29g, a load bed
height of 1.35m, a load height of 4.49m and isteelssuspension. Although reducing the
load bed height and load height would improve tabisity of this vehicle, these are
already relatively low and there may not be muapsdor further reduction. Fitting
smaller wheels (19.5 or even 17.5 tyres) will lowe vehicle by 70-130mm. Some gains
in stability could be achieved through the use bigh roll stiffness suspension and
through the use of wide single tyres. The two amar trailers provide an interesting
contrast. One has an SRT of 0.28g with a loadnegght of 1.45m, a load height of
4.05m and has a high roll stiffness air suspensidre other is a drop deck trailer and has
an SRT of 0.34g with a load bed height of 1.085h0aa height of 3.67m and is fitted
with steel suspension. The generic suspensiorepiep used in the SRT Calculator have
been chosen conservatively and so most suspengitbiie more roll stiff than the

generic suspension of the same type. It is qikiédylthat if actual suspension properties
were used in the calculation, this second traileul achieve an SRT of 0.35g. Its
stability could be further improved through the o$a higher roll stiffness suspension.
The first trailer, on the other hand, does usega holl stiffness suspension but carries the
load nearly 400mm higher and consequently hasfgigntly poorer rollover stability.

Rearward Amplification (RA)

When a combination vehicle undertakes a lane charag®meuvre, there is a "whip" effect
where the rear trailer is subjected to a greaterdhacceleration than that experienced by
the prime mover. This effect is called rearwarghbincation. The RA performance
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measure specifies a defined lane change manoeunch v8 undertaken at a particular
speed. For the NTC performance measure, latecalexation is measured at the steer
axle of the prime mover and at the centre of gyawitthe trailing units. The RA is the
ratio of the lateral acceleration of the trailingtuo the lateral acceleration of the steer
axle. Some other studies have used the lateralaaation of the centre of gravity of the
prime mover rather than the steer axle as thedtivisor semi-trailers and B-doubles
there is not much difference between these two oaistbecause the centre of gravity of
the prime mover is relatively close to the stede.a¥or truck and dog trailer
combinations the difference is greater and the Wighod generally gives a higher value
for RA than the alternative method. Typically trexeptable limit value for this
performance measure has been that the RA shouésbe¢han 2. The most recent NTC
proposal is that the RA limit should be relatedit® SRT and they have proposed that the
RA should be less than 5.7 times the SRT. Thtiwilvehicle's SRT is 0.35g then its limit
RA is 2. However, if its SRT is, say, 0.4g its Rait will be 2.28 while if its SRT is

only 0.3g its RA limit will be 1.71. The rationatehind this is that a more stable vehicle
(higher SRT) can withstand more lateral accelematighout rolling over and hence can
tolerate a higher RA and vice versa.

The safety issue that is addressed by the RA meastine likelihood of the vehicle to roll
over or suffer loss-of-control during an evasivewsguvre. This is the sort of event that
might occur if a vehicle pulled out in front ofra¢k unexpectedly or a child ran across
the road in front of a truck. In Tasmania only 8¢%ollovers were attributed to this type
of manoeuvre.

Descriptive statistics for the distribution of RAthe Australian heavy vehicle fleet were
calculated as part of the NTC PBS project and laogva in Table 9 below. It is clear that
a poor RA is generally not an issue for semi-traiEnd B-doubles but may be one for
truck and dog trailer combinations. Using the SiEpendent limit for RA the NTC study
found that 70% of truck and dog trailers passed.

Table 9 — Descriptive Statistics for Rearward Amgfication (-)
Vehicle Class Sg?Z]gle - Descriptive Statistic -
Min Max Mean StdDev Mode Median

rigid trucks 17 111 152 133 012 124 131
buses/coaches 6 1.01 1.95 127 034 - 1.17
prime movers and semi-trailers 43 0.97 1.50 1.29 090. 1.28 1.28
B-doubles 23 120 174 133 0.12 - 131
B-triple 1 138 138 1.38 - - 1.38
truck and pig/tag trailers 9 1.60 1.97 1.85 0.14 971. 1.91
truck and dog trailers 14 2.22 2.95 2.52 0.24 - 02.7
A-doubles 12 158 252 199 022 - 2.01
A-triple road trains 12 1.86 3.10 241 0.33 - 2.39
AAB-quad road trains 2 3.07 313 310 0.04 - 3.10

The sensitivity analysis undertaken in the NTC gtaldo found that RA is quite strongly
correlated with tyre cornering stiffness and witkler wheelbase. This implies that while
using wide single tyres rather than dual tyres ale a positive effect on rollover
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stability it will have a negative effect on RA. @4 truck and dog combinations used in
the NTC study consisted of four 2-axle traileige f3-axle trailers, four 4-axle trailers and
one 5-axle trailer. The baseline trailer usedfierparametric study was 3-axle trailer
with a 3.2m wheelbase. The quad dog trailers tmeldgging in Tasmania appear to
have relatively long wheelbases (up to 7-8m) and #re likely to have a better RA than
the average shown in the table above.

As part of the development of the Vehicle Dimensiand Mass Rule in New Zealand, in
2001 a parametric study was undertaken using canpurhulations to determine the
relative effect of various vehicle parameters origgenance. Like the NTC study this
found that for truck and dog trailer combinationsreasing trailer wheelbase improves
RA. It also found that increasing the distancéheftow coupling from the rear axis of the
truck increased RA significantly. The NTC studg,dn fact, find the same effect but
because the parameter was changed by only +20%tziin¢he effect was quite small. In
practice the distance of the tow coupling fromrb&r axis can be varied quite
substantially, from less than1.3m to more than 2w.a result of the New Zealand study
the New Zealand Rule now specifies that, for tracl dog trailers, the distance from the
rear axis of the truck to the tow coupling may betmore than 40% of the truck
wheelbase. No similar requirement exists in Tasaan

Yaw Damping Coefficient (YDC)

When a combination vehicle is subjected an impsiiser input the effect is transmitted
back along the vehicle causing oscillations ofréag trailer. The aligning forces in the
trailer should result in these oscillations dyiraywh quite rapidly. The Yaw Damping
Coefficient is a measure of the rate at which tlessdllations decay. It has a range of O0-1.
Zero YDC implies no decay and the trailer will donke to oscillate at the same amplitude
indefinitely. While zero YDC will not occur in petice small values of YDC will mean
that the trailer will start to oscillate in resperts small steer inputs at the prime mover
and these oscillations will continue as the vehii@deels along the road. In extreme cases
this may make control of the prime mover difficulthe minimum level of YDC
considered acceptable in the NTC PBS study anthier sesearch is 0.15. Table 10 is
extracted from the NTC study on the range of pemtorce of the Australian heavy vehicle
fleet. Most configurations exceeded the minimuweleasily but some truck and dog
trailers and some triple road trains do not.

Table 10 — Descriptive Statistics for Yaw Damping-)
Vehicle Class Sg?zugle - Descriptive Statistic -

Min Max Mean StdDev Mode Median
rigid trucks 17 068 100 098 0.08 1.00 1.00
buses/coaches 6 023 100 081 032 100 1.00
prime movers and semi-trailers 43 0.55 1.00 0.76 190. 1.00 0.65
B-doubles 23 039 081 049 0.09 - 0.48
B-triple 1 035 035 0.35 - - 0.35
truck and pig/tag trailers 9 0.23 1.00 0.61 0.33 001. 0.46
truck and dog trailers 14 0.13 0.32 0.22 0.07 - 90.1
A-doubles 12 025 040 034 005 039 035
A-triple road trains 12 0.14 0.29 0.21 0.05 - 0.22
AAB-quad road trains 2 0.18 020 0.19 o0.01 - 0.19
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The following parameters were found to have thaigs influence on yaw damping:
trailer wheelbase (improving with increase in whesk);
CG height (improving with decrease in CG height);
tyre cornering stiffness (improving with increasecornering stiffness)
For truck and dog trailers there was also a sicguifi influence from dolly wheelbase (i.e.
drawbar length) with YDC improving as dolly wheedbancreases.

Anecdotally there has been some reference in dismssto "wobble dogs" implying that
some dog trailer combinations have had inadequatedamping. Through appropriate
vehicle design (particularly in relation to drawlemgth and trailer wheelbase) this
problem should be avoidable. Reducing the ceritgeavity height of loads will also
help. Itis my understanding that this referermcéntobble dogs” is largely historical and
that this phenomenon is no longer a significanblanm.

Tracking Ability in a Straight Path (TA) and High S peed Steady-
State Off-Tracking (HSOT)

These measures are not directly related to rolletadility. As a vehicle and in particular
a combination vehicle travels along the road iunezs more road width that the simple
width of the vehicle. This comes about becauseofeffects. The first occurs because
typically a road has a crossfall to assist drainalj@s slope would cause the vehicle to
gradually move downhill and so a small steeringitrip needed to keep the vehicle
following its path. The effect of this is that ttrailer(s) will track slightly downhill of the
prime mover. The second effect is called roll stefs the vehicle body rolls from side to
side, the suspension motion is not purely vertidglpically a suspension is mounted with
trailing arms and so on the side that is compret#sedxle will move slight rearwards
while on the side that is extended the axle wilvmslightly forwards relative to the
vehicle body. This induces some steering from ébxé which is called roll steer. Roll
steer is generated both from the body roll duééoctrossfall and from the suspension
response to the road unevenness. The TrackingAioila Straight Path (TA) measure
guantifies the road width required by a vehicleamgpecific standardised speed, crossfall
and road roughness conditions. This measure wasaged in Australia and has not been
used anywhere else. It is, however, strongly tated to High Speed Steady State Off-
tracking (HSOT) which has been used widely. Th&CNPBS project proposed acceptable
maximum limits between 3.1m and 3.7m for the tatald width required depending on
the type of road with a provision for route spexciimits. The distribution of performance
for the fleet is given Table 11 below. In the &atile TA is given as the amount of
additional road width required and hence the figureed to be added to 2.5m for
comparison with the maximum values quoted abouge Worst case vehicle has a TA of
3.09m which is below the lowest of the proposedtim

At low speed when a vehicle travels through a aorthe rear wheels track inside the path
of the steer axle and so the road width requiregeater than the width of the vehicle. As
the vehicle speed increases, the centrifugal fayeegrated cause the path of the rear
axles to move outwards so that at high speed ttieqfdhe rear axles is outboard of the
path of the steer axle. High Speed Steady Stdte&king is a measure of the amount
that the rearmost axle of the vehicle tracks outthofthe steer axle during a prescribed
high speed curve. The range of HSOT performancthéAustralian fleet found by the
NTC study is reproduced in Table 12 below.

69



Table 11 — Descriptive Statistics for Tracking Ality at 100 km/h (mm)
Vehicle Class Sgri;gle . Descriptive Statistic .
Min Max Mean StdDev Mode Median

rigid trucks 17 63 167 109 23 - 107
buses/coaches 6 91 141 108 17 - 104
prime movers and semi-trailers 43 98 158 116 15 - 111
B-doubles 23 116 184 134 12 131 131
B-triple 1 162 162 162 - - 162
truck and pig/tag trailers 9 132 177 148 14 - 145
truck and dog trailers 14 145 230 186 26 - 187
A-doubles 12 178 315 199 37 193 191
A-triple road trains 12 252 588 316 96 - 282
AAB-quad road trains 2 266 295 281 20 - 281
Table 12 — Descriptive Statistics for High-Speedt&dy-State Offtracking (mm)

Vehicle Class Sgri;gle . Descriptive Statistic .

Min Max Mean StdDev Mode Median

rigid trucks 17 144 518 240 95 232 222
buses/coaches 6 221 366 264 54 - 247
prime movers and semi-trailers 43 245 549 308 57 5 27291
B-doubles 23 334 619 394 54 369 380
B-triple 1 491 491 491 - - 491
truck and pig/tag trailers 9 348 408 377 21 - 372
truck and dog trailers 14 350 470 388 35 - 403
A-doubles 12 532 1,184 620 180 - 577
A-triple road trains 12 755 1,769 954 273 - 866
AAB-quad road trains 2 860 920 890 42 - 890

The NTC study did not undertake a separate paranagtalysis of TA but rather used the

results of the parametric analysis of HSOT. Itfdahat TA and HSOT are strongly
influenced by the following parameters:
total mass (improve with decreases in mass);
CG height (improve with decreases in CG height);
tyre cornering stiffness (improve with increasesannering stiffness )
It also found that to a lesser degree TA and HS@Takso influenced by prime-
mover/truck wheelbase, dolly wheelbase, trailerelt@se, coupling rear overhang, and

suspension total roll stiffness. For all of thpagameters, except roll stiffness where the

reverse is true, increasing the parameter increhsa®ad width required.

TA and HSOT do not directly relate to vehicle sligahi However, a significant
proportion of rollover crashes were the resultethicles running off the edge of the
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roadway and so it is reasonable to expect thatohe width requirements of the vehicle
might affect its risk of this type of crash.

In spite of the overall strong correlation betw@#nand HSOT there appear to be some
differences between vehicle classes. Truck andmdgr combinations, in particular,
have a relatively high TA compared to their HSO'his comes about because the trailer
is not roll-coupled to the prime mover and thulkisly to experience more body roll in
response to road roughness. There is relativitlly tlifference in HSOT between semi-
trailers, B-doubles and truck and dog trailer camabbns, but in terms of TA, the truck
and dog trailers are noticeably worse. As thermisignificant difference in crash risk
between these vehicle classes this suggests that fidt an important predictor of crash
risk in Tasmania.

High Speed Transient Off-Tracking (HSTO)

This measure is also not directly related to stgliut could potentially affect the risk of

a rollover. During an evasive manoeuvre, the tegler of a combination vehicle will
track outboard of the path of the steer axle. ¢omfined road space this may result in the
trailer wheels running off the edge of the roadwagsibly leading to a rollover. The
performance measure is determined using the sareecteange manoeuvre as is used for
RA. The target level for this performance meassitbat HSTO should not be greater
than 800mm. Descriptive statistics of the resoiltsvaluating this measure for the range
of vehicles assessed in the NTC PBS study aredapeal in Table 13 below. As can be
seen the response of truck and dog trailer combimais considerably greater than that of
semi-trailers or B-doubles. This is not unexpegi®en the difference in coupling type.

Table 13 — Descriptive Statistics for High-Speedransient Offtracking (mm)
Vehicle Class Sg?zugle - Descriptive Statistic -
Min Max Mean StdDev Mode Median

rigid trucks 17 160 393 251 63 - 249
buses/coaches 6 142 371 195 87 - 167
prime movers and semi-trailers 43 130 412 271 57 4 28 264
B-doubles 23 253 454 306 46 313 297
B-triple 1 383 383 383 - - 383
truck and pig/tag trailers 9 421 624 502 63 514 514
truck and dog trailers 14 593 873 720 74 - 759
A-doubles 12 586 983 700 123 - 666
A-triple road trains 12 781 1,653 1,233 256 - 1,175
AAB-quad road trains 2 1,280 1,568 1,429 197 - 9,42

The parametric study indicates that HSTO is stipngfluenced by trailer wheelbase and
tyre cornering stiffness; these same parametesshalging similar, strong influences on
RA. Parameters having a moderate influence on H&EQotal mass and CG height,
increases in either of these degrading performa@aipling rear overhang and
suspension total roll stiffness were found to hany a very small influence on HSTO.
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APPENDIX E — New Zealand Log Transport Safety

LTSC HEAVY VEHICLE SAFETY TO 2010

DISCUSSION PAPER
June 2005

The (New Zealand) National Road Safety Committegeigeloping a strategy on how best
to improve heavy vehicle safety between now and020RAs part of that process, a
discussion document was prepared by transportiaifiéor public comment in October
2004 and workshops were held in Auckland, Wellingtand Christchurch during
November. As part of that consultation processLibg Transport Safety Council (LTSC)
agreed to assist by providing a summary of whiaad achieved and its recommendations
on how to further improve heavy vehicle safety.

LTSC has as its members, most of the log transguetators, Road Transport Forum NZ,
the Forest Owners Association representing foresheos, trailer manufacturers
specialising in logging equipment, TERNZ as a regegrovider, government agencies
and other organisations with an interest in loghdport. Land Transport NZ and
Department of Labour are members and participat®kservers and advisers. The
Council is chaired by Mr Warwick Wilshier with MrrBce Nairn as the Secretary. The
broad spectrum of stakeholders involved is a magpatributor to the success of LTSC.

This discussion paper explains:
The safety improvements that have been achievédeblpg transport sector
What steps were taken to achieve that improvenmesdfety
What initiatives the Log Transport Safety Councibuld recommend should be
implemented to further improve heavy vehicle safety

Improvements in log truck safety

The incidence of on-highway rollover crashes pebmiillion km of travel has reduced
dramatically over the last 6 years and is now teas %1 of what it was in 1999 as shown
in figure 1.
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Figure 1:0On-highway log truck rollovers per 100nah km
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One of the curves is based on an analysis of thghcdata collected by the NZ Police
CVIU. The second curve shows the reduction intcnage calculated from the more
extensive LTSC database for the period 2001 to 20Dde LTSC database contains all
known crashes and includes some not attended biydhee. Forest owners have a strict
requirement that all crashes must be reported &i8CL.committee members follow up on
any crashes that are heard of through other meanseview of the LTSC database
confirmed that all CVIU reported crashes were ided.

In both cases the vehicle-kms used to calculatecthsh rates were derived from data
supplied by the Transport Registry Centre of Lanan$port New Zealand. Log haulage
vehicles were identified from vehicle registratioformation. The vehicle IDs were then

used to extract the distance they traveled from R#C database. Unfortunately a
significant number of vehicles had no industry coeleorded against them. A survey of
log trucks undertaken in 1997 found that there w&5@ in use at that time although the
registration database records only 315. It wasraed that the shortfall in log haulage
vehicles in the registration database comparedhdéolLTSC survey was due to vehicles
where no code had been recorded and that this numimained proportional to the total

number of “no code” vehicles in subsequent yeditss results in an estimate of 1378 log
trucks in 2003, which is very similar to the 14@@imated by the industry at that time.

Figure 2 shows the reduction in the number of @agieported in the CVIU and LTSC
databases.
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Figure 2: Number of on-highway log truck rollovenashes

The number of CVIU recorded crashes reduced by f6afh 1999 to 2004. The reduction
shown by the LTSC data is greater for the periothf2001 to 2004 (64% LTSC versus
56% reported by CVIU). This may be a reflectionttud increased resources available to
CVIU for log truck crash investigations during thiate.

Figure 3 shows the 12 month rolling total numberlaj truck on-highway rollover

crashes recorded in the LTSC database. The tieadshows an on-going reduction in
crashes.
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12 month rolling total
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Figure 3: 12-month rolling total of log truck ralver crashes in the LTSC database

Table 1 shows the total number of rollover crasitésnded by CVIU and the number of
log truck rollover crashes. In 1999 over 22% d thllover crashes CVIU attended were
log trucks. By 2004 this had reduced to 7%.

Table 1: Number of rollover crashes in CVIU databger annum

Year | Total number| Number of % of log Number of Distance

to Dec of heavy log truck trucks as a heavy travelled by
vehicle rollover proportion of | vehicles on all heavy
rollover crashes all rollover the road vehicles

crashes atteng attended by crashes (powered (powered
by CVIU CVIU attended by units) units)
CVIU km

1999 136 31 22% 72,489| 1,938,993,61(

2000 133 26 20% 73,475 1,995,519,434

2001 155 27 17% 74,657| 2,072,579,366

2002 145 24 17% 76,894| 2,174,137,887

2003 173 22 13% 79,567| 2,233,969,785

2004 162 12 7% 84,770| 2,376,960,741

Figure 4 and Table 2 show the rollover crash rdt@ trucks and all heavy vehicles.
While the risk of a log truck rolling over was mdren 4 times that of the average heavy
vehicle back in 1999, the risk of a logging truoking over is now very similar to that of
an average heavy vehicle. This is a remarkableltresspecially as log trucks often
operate on secondary roads that are less safetlibaroads used by many of the other
heavy vehicles.
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CVIU reported rollover crash rates
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Figure 4: Rollover crash rates of log trucks arltheeavy vehicles based on CVIU data.

Table 2 Rollover crash rates of log trucks andnaavy vehicles

Yearto | All vehicles Log haulage
Dec rollover rollover
crashes per | crashes per
100milliom | 100million km
km
1998 4.9
1999 7.0 44.4
2000 6.7 31.2
2001 7.5 26.1
2002 6.7 21.0
2003 7.7 18.4
2004 6.8 9.9

Initiatives introduced to improve log truck safety

The reduction in crashes has been achieved thraughge of measures that include
improvements in:

Vehicle design

Vehicle operation

Driver behaviour and

Company management.

Underlying this has been the commitment of all paftthe industry to safety. Of note is
that LTSC is one of the few organizations in tlaagport sector that includes all of the
key stakeholders including forest owners as transs®ers, transport operators,
contractors, researchers, equipment suppliers anerigment. A significant step in
achieving this level of commitment was the signiighe Log Transport Safety Accord
by the New Zealand Forest Owners Association, Roadsport Forum, Log Transport
Safety Council and the New Zealand Farm Forestgogigtion.
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Vehicle design

There have been major improvements in vehicle desith:
bolster bed heights now typically up to 300mm lowem previously, significantly
improving stability
longer wheelbases further improving vehicle perfamge
greater use of multi-bunk trailers. Almost all neailers are now multi-bunk
improved component design, including bolster design
the use of more roll-stiff suspensions improvinfjonger stability and handling.

Modern log trailers now typically have an SRT ofta®.42g compared to less than
0.35g before LTSC was formed. This is a signiftderprovement in stability. Steps
taken to achieve this included:
a comprehensive study into log truck crashes amdtbility of log trucks in 1997
The lowering of load heights as a temporary measure
stability analysis of new vehicles at the desiggst
the development of a paper-based method of asgeb&stability of log trucks
for use by operators, drivers and manufacturers
assistance with the development of the LTSA SRTutator
industry meetings, articles, newsletters and atinesins of technology transfer to
encourage the move more stable vehicles.

A significant turning point was when Mark McCartbiyMcCarthy Transport
demonstrated the vehicle performance improvemesgsiple by designing and
constructing a low, long-wheelbase trailer basetherresearch undertaken by
TERNZ.

A number of codes have been produced includingoonthe safety of off-highway log
trucks. This was led by Paul van der Voort (nowhv@HH Forests).

A significant amount of work has also been undemadén improving log load
securing. This has included physical tests okdifit load securing systems and
participation in the work the Australians are adsing on load securing. The tests
included hard braking and tilt tests using the giglsi and facilities provided free of
charge by Williams and Wilshier Ltd. Improvememtdog load securing are being
introduced as part of the new LTNZ Rule on Loadusié&ge

Driver behaviour

A number of initiatives have been introduced airatomproving driver behaviour.
These include:
An 0800 LOG TRUCK compliments and complaints schéimaé has been in
operation since the early 1990’s. All calls arenitared by a commercial call
centre and the details of the calls forwarded ¢ottansport operator and to LTSC.
All calls must be followed up by the operator. éwnstandardised 0800 sign was
introduced in 2001 which improved both the legtiibf the signs and increased
the conspicuity of the rear of log trucks.
Surveys of the speed log trucks when travelingrdaturves. Three surveys have
been completed and have found that there has lzesigmificant change in speeds
from 2002 to 2005. All heavy vehicles travel ardwurves at speeds averaging
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10% above the advisory speed. Log trucks trawelet but still 5% above the
advisory speed. These results suggest that treditseim improved vehicle
stability have not been eroded by drivers driviagtér.

LTSC operates an extensive crash database thae®quimarily on rollover
crashes. Itis a Forest Owner requirement thatadpes report all log truck crashes
to LTSC, ensuring that all crashes are reportetjusb those attended by the
Police.

Driver training is seen as a top priority and 24@eafs have obtained their
National Certificate in Log Truck Driving and arfluer 40 drivers have obtained
their National Certificate in Commercial Road Tnamg with a logging strand.
There are a further 330 drivers who are currentlpked for these qualifications.
This represents a high level of participation giteat the log truck fleet is made
up of approx 1,200 to 1,400 vehicles.

Special training sessions were also undertakemd¢fmaut the country to make
drivers aware of the stability of their vehicleslahe need to slow down.

a number of easy-to-read information pamphletsaatidies have been produced
for the drivers

The forestry sector is a leader in alcohol and desting and has a zero tolerance
to the use of drugs by its employees.

The LTSC and Forest Owners Association contribtdualf of the cost of the
Driver Recruitment and Retention project and hasenvery active in
implementing the recommendations. This has indwsgablishing training
programmes for the unemployed and school leavers.

Vehicle operation

One of the earliest operational measures introdu@edto restrict log load heights to
3.8metres for 4 axle trailers and 3.5metres fan@ Zaxle trailers. While this
measure only eliminated the excessively high loa@sted as a catalyst for many of
the other changes.

A major improvement occurred when the overall langjtlog trucks were permitted
to increase to 22metres when carrying 2 packetsgsfon multi-bolster trailers. This
hard-won concession was spearheaded by Martin blyBetorua Forest Haulage Ltd.
The support of Members of Parliament, regional cdsrand the NZAA was obtained
but real progress did not occur until the DireddbLTSA (Mr. David Wright) and the
LTSA Board became directly involved. The adoptidrthese longer-lower log trucks
significantly reduced the load height and increabedstability of these rigs.

Industry codes-of-practice have been preparedoorexample, the safety of personnel
when loading log trucks and for the lifting of teas onto log trucks for piggybacking
purposes.

Further steps have been taken to increase theyearfalouble packet loads although

the proportion of logs that can be transportedilay is limited by forest harvest
considerations.
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Company management

There have been major improvements in the safeyrevess of transport operators
and in the professionalism of the industry sineerthd 1990s. The leading log
transport operators are now amongst the leade¢hgiapplication of good safety
management practice.

LTSC’s recommendations for the HV Safety to 2010 $&tegy

1.

Industry-government partnershiffhe improvements in log truck safety would not
have been possible without the active participatiball of the parties involved,
including transport operators, forest owners, gonent and researchers. To achieve
the same level of improvement across the wholespram industry will require a
similar commitment by the industry with the suppafrthe government. Major gains
will not be achieved by simply creating more rud@sl enforcing them. Itis
recommended that government actively supports ingustiatives to improve road
safety. A key elementin LTSC’s success has hiseahility to raise the funds
required to support its activities. Many otherteexin the transport industry do not
have this ability because of their diverse natune that of their client base. Itis
recommended that government give priority to induigvy funding as proposed by
the Road Transport Forum as a means of enablingindbased safety initiatives. In
addition Land Transport NZ needs to be providedhwhie resources required to
support such initiatives.

Roads. In order to further improve log truck safety,quily needs to be given to
improving the roads. Further gains in the safétjhe vehicles themselves are limited
and only so much can be done to improve driverWebathough enforcement and
training. The following are LTSC’s recommendatidrased on the evidence in the
LTSC crash database, comments made by the drimdretaer sources.

Improve the condition of road shoulders, especiatiysecondary roads. A number
of rollovers have been caused by drivers havirutbover to the side of the road
to avoid on-coming cars. Problems with shouldectude inadequate strength to
support a truck and steep drop-offs.

Provide more passing opportunities. Of major comée all truck drivers is the
overtaking behaviour of car drivers. Insufficigatssing opportunities increases
the frustration of motorists and the prevalencasiy overtaking.

Increase lane widths on secondary roads. On nwaudsrthere is limited room for
error.

Implement self explaining and self enforcing roaglsures. This involves the
manipulation of road features that evoke the comesponse from drivers. Such
features can, for example, reduce the incidendeanfvertent speeding and the
misjudging of the severity of curves.

Give urgency to upgrading of the most dangeroussecof road.

Take greater cognizance of the requirements ofyheelicles when designing,
constructing and maintaining roads. Many traffid aoad engineers have limited
knowledge of the limitations of heavy vehicles dumiv to increase their safety
through road improvements.
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3. Enforcements important, but insufficient on its own to ackeethe safety targets set
in the Safety Strategy to 2010. Enforcement néetie seen as part of a package of
measures. It is recommended that the CVIU’s peréoice targets should be linked to
the safety outcome the government is seeking asvihald encourage the CVIU
officers to be more innovative in how they conttéto improving safety. That
would, for example, encourage Police to take atgreale in supporting industry
initiatives and in providing advice to drivers ohat is required. The Driver
Recruitment and Retention Project found that manyeds only found out about law
changes when ticketed by CVIU officers.

Of considerable concern is the lack of consisten@nforcement, including vehicle
inspection. The development of the categorizabiotkefects is a step in the right
direction and this approach needs to be extendall éameas of enforcement and
mandatory inspection. Brake testing has beensareisf particular concern and any
moves by the Police to introduce brake rollerdhatrbad side should be delayed until
the consistency and accuracy of those machinethairduse is assured.

4. Vehicles. There is some scope to further improve safetyutin vehicle-based
measures but, especially in the case of loggirggtkatest gains may have been
achieved through improvements in stability. Goweent needs to ensure the
introduction of new technologies is not restrictiebugh an inflexible Rules process
and other barriers to their use. Safety gainsalsib be achieved through increased
productivity that lead to a fewer, more efficienidks on the road.

5. Transport operatorsit is well proven that companies with good saf@gnagement
systems in place run safer operations and trangpoa exception to this. Support is
required with the adoption of safety managemerhiwithe transport sector.
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