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PROPOSED HEAVY VEHICLE WEIGHT AND DIMENSION CHANGES

W.R. PETTERSSON NZCE., REA., CTPC (NSW)*

SYNOPSIS

This paper provides a review of the weight and dimension
limits currently in force in New Zealand and discusses the
proposed changes to these limits. The reasons behind the
proposed changes are examined and show that some of the
existing fleet of heavy motor vehicles in New Zealand is
less stable than desirable and that this can be directly
attributed to the existing weight and dimension limits.
The main emphasis of this paper relates to the dimension
limits as these are the direct responsibility of the
Ministry of Transport. Proposals relating to changes in
forward lengths, rear overhang, overall length, gross and

axle group weight limits are discussed.

* Principal Traffic Engineering Officer
Traffic Engineering Section
Ministry of Transport

Any views expressed in this paper are those of the author
and do not necessarily represent those of the Ministry of
Transport.
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1. - INTRODUCTION

The Road Transport system has three elements

-~ the driver
—~ the wvehicle

and - the roadway

In order that the system may operate efficiently each of the
three elements must be adapted to the others and together they
must form a balanced and integrated whole. The efficiency of
the system is lost if there is a failure in any one of these
elements or if resources are invested in such a way that
maximisation is not obtained. e.g. The roading engineer may
wish to restrict the weights carried on trucks to save
maintenance expenditure but this would mean an increase in the
number of heavy vehicles on the roads to carry the same amount
of goods because of reduced payloads. The issue is - "is the
extra cost of moving those goods with more trucks and drivers
greater than that of maintaining the road and bridges with

heavier axle weights".

Although the majority of road vehicles are cars and light
commercial vehicles it is principally the heavy motor vehicle
whibh determines the requiremeﬁts for pavement and bridge
strength, clearances of structures both vertically and
horizontally and extra swept width in urban situations. With
the advances in truck technology and the potential for these
vehicles to carry larger and heavier loads the capability of
the roading system to cater for these vehicles is an important

factor when considering the introduction of regulations
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1imiting vehicle sizes and weights. Other equally important
factors are the design and safety aspects of the vehicle and
the experience and ability of the driver to operate these
vehicles safely. It is not easy to always achieve a good
balance between all these factors when considering changes to
regulations governing the use of heavy motor vehicles however
the system must remain flexible and be able to adapt to changes
so that the country will benefit both from improved economics

of operation and a safer vehicle fleet.

The existing dimension and weight limits are possibly out-
dated and in need of major revision. The Traffic Engineering
section bf the Ministry of Transport commenced preliminary
investigations in 1982 to try and determine the extent of the
problems with the existing vehicle dimension limits. These
investigations involved extensive discussions in New Zealand
with fleelt transport managers, maintenance managers, operators,
trailer manufacturers and vehicle suppliers. Discussions
were also held with overseas researchers, and engineers with
reference being made to the large amount of overseas research
material that has now become available on vehicle dimensions

and stability.

2.0 HISTORY OF EXISTING WEIGHT AND DIMENSION LIMITS

2.1 Weight Limits

Maximum vehicle weights are controlled through the Heavy
Motor Vehicle Regulations. Its use is complicated by the

great variety of circumstances for which it must cater. For
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instance, axles vary in the number, placement and size of tyres
they carry, vehicles differ in the spacing of their axles.even
when carrying the same weight, roads vary in their carrying
capacity or, more significantly, in the maintenance cost per
passage of a heavy vehicle. If all of these variations weﬁe
fully taken into account the resulting regulations would be far
too complicated to be. practical. Regulations which operators
cannot understand and traffic officers cannot enforce are in-
effective. Consequently any regulations limiting vehicle

weight should be a simplified approximation to the real

situation.

Table No. 1 shows the history of the maximum allowable

individual axle and group axle limits from 1940 to the present

day limits.
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Relatively few countries classify their roads into weight
carrying classes and according to M.R. Palmer' there is
substantial doubt as to the effectiveness of doing this
overseas because of the difficulty of enforcement.  Certainly
New Zealand seems to be unigue in combining both a
sophisticated set of axle and wheelbase limits with more than
one class of road. As can be seen in Table No, 1 there is a
trend towards a single road class, and this has been confirmed
with the recent recommendation®? of the National Roads Board to

adopt a single road classification.

The 1974 weight limits were a vast improvement over the 1969
limits in that
(1) +the number of different limits were reduced to less than
half the number in existence at that time.
{2) they gave equai or better gross weight protection to
bridges in the critical range of vehicle wheelbases around
3 to 6 metres and also very long wheelbases.
(3) they permitted an increase in weight on axles particularly
those ‘located closer than 2.4 metres apart with a good
suspension system designed to distributé the load equally
between axlés and
(4) Facilitated the provision of fast weighing devices. The
limits on pairs and groups of axles were so worded that vehicles
could be weighed one axle at a time and tﬂe resulting weights
when added could be used for enforcement of gross weight limits.
This enabled local authorities to provide relatively cheap

single axle weighbridges at a good number of locations and

3.
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significantly reduce the delays involved in enforcement

weighing. The current weight limits are shown in Appendix
No. 1.
2.2 Vehicle Dimensions

The 1956 Traffic Regulations stipulated a 36 foot limit for
articulated combinations and a 30 foot limit for rigid vehicles.
The maximum width at this stage was set at 8 foot. These
limits remained until April 1969 when an amendment was passed
to the 1956 Traffic Regulations providing a new method of
limiting vehicle size. This 1969 amendment related vehicle
size and manoeuvrébility to road safety. This resulted in an
increase in the size of some types of vehicles and a

significant alteration in vehicle design.

Vehicle width is related to road safety. Normal lane widths
in New Zealand vary from 3m to 3.7m. Obviously if a wvehicle
is very wide it tends to crowd other vehicles in adjacent lanes
reducing their margin of movement and increasing the chances of
a side swipe accident. The width limit widely adopted overseas
was 2.5 metres. This was therefore adopted in New Zealand in
the- 1969 amendment. The greatest danger from vehicle width
however comes not on a straight road but on a curved one
eépecially if visibility is limited. The width of a wvehicle
en a curve depends not just on its length. The critical
distance as far as length is concerned is that from the rear

axis (or effective rear axle) to the front of that part of the

vehicle.
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It is important to define two terms at this stage

(a) Non-steering Axle - A non-steering axle is one, the

wheels of which remain parallel to the centre line of the
vehicle even when the vehicle is going around a curve. Most
non-steering axles are connected directly to the chassis of

the vehicle through springs.

{b) Rear Axis - When a vehicle has several non-steering
axles, when it is turning it behaves as if those axles were
replaced by just one. The point where this imaginary axle
would be mounted is the “"effective rear axle" of the vehicle

and is known as the "rear axis".

Now this critical distance from the rear axis to the front of

the vehicle is termed the "forward length" (see Diagram No. 1.

TIRGRAM NP |
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When a combination of vehicles is negotiating a curve the width
of the road occupied (assuming slow speed and therefore no slip
angle at the tyres) depends on the sum of the sguares of the
forward lengths of the vehicles making up the combinétion.
However instead of prescribing the "sum of the squares of the
forward lengths" a difficult calculation for many, the 1969
amendment instead specified three maximum allowable combinations.
The use of this type of specification was not only easier to
remember but encouraged the development of interchangeable
fleets of trucks, trailers and semi-~trailers within each of the
three limits. The actual swept patch of a maximum sized
vehicle on a given curve depends on the length of the curve and
the number of joints in the vehicle as well as the sum of.the
forward length squares and the curve radius. While a rigid
vehicle occupies its maximum path width immediately the front
Wheels reach maximum lock a truck and full trailer take a
substantial distance of travel on the required lock to develop
the full path width and on a tight curve, especially with a
small deviaﬁion angle, the unit will have started to straighten

out before its maximum width is attained.

A further amendment was made in August 1970 increasing rear
overhang from 9'6" to 12' (4m), a front overhang limit of
10 feet measured from the front of the drivers seat was
established together with a swept turning circle limit of 80 feet.
The limits were all metricated in December 1973 together with
minor changes and these limits have remained in force since.

Appendix II outlines the current dimension limits.
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3.0 REASONS FOR CHANGE

The currenf metficated limits haveé now been in force for
approximately 11 years while the forward length criteria was
adopted 16 years ago. While the 1969 amendment resulted in
a considerable advance over the previous limits it élso gave
rise to higher capacity vehicle combinations. W.R. Law?® in
an article on heavy vehicle dimensions quoted the following
example

"In mid 1971 a group of 12 trucks in successive jobs had an
average engine power of 153 BHP (highest was 206) while a
group of 12 successive jobs in mid 1982 averaged 295 (highest
350). We have worked on several trucks within the year of
438 BHP rating. All of these trucks are operating on highway
in conventional work."™
As a result of this trend there are fewer vehicles in the fleets
than in 1971. Basically the road transport industry is being
served by a smaller number of higher capacity vehicles.

Diagrams 2 and 3 show the effect of these changes since 1971.
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Table No. 2 below summarises the effect of the current

forward length limits.

Table 2 - Forward Lengths

Towing Vehicle Trailer
Forward Length FPorward Length
7.4 to 8.3 metres No Trailer allowed
6.8 to 7.4 metres up to 4.7 metres
6.2 to 6.8 metres up . to 5.5 metres
5.5 to 6.2 metres up to 6.2 metres
4.7 to 5.5 metres up to 6.8 metres
4.7 metres or less up to 7.4 metres

Tractor units towing trailers with forward lengths up to

7.4 metres are limited to 4.7 metre forward lengths.

New Zealand is reliant on the overseas market for its trucks
and standard models available with the higher power ratings
tend to be longer than the 4.7 metres limit. This results
in imported tractor units being locally modified ("sawn
down") in order to comply. Interferring with the original
manufacturers specifications of tractors is a practice not
to be recommended as the resulting short tractors in
combinations can have stability and often operational
disadvantages. It can be shown that reducing the wheel
base of a standard tractor could effectively shift the centre
of gravity so as to induce oversteer, hence jack-knifing, or
alfernativély reduce steering sensitivity. An_undesirable
pitching effect can also result as the wheelbase of the
tfactor unit is reduced in relation to the distance between

point of attachment of the king pin to the suspension centre.

11.
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Forty foot containers are transported on maximum sized éemi—
trailers fitted with complex widespread self steering or
castoring suspensions. These are a direct consequence of:

(a) The present dimension regulations which require forward
lengths to be minimiséd and

(b) the present weight.limits on groups of aXlés which reguire
the spacing between the first and last axle of a group to be
maximiged and thus leading to inefficient suspension equalising

systems.

3.1 self Steering Axles

Self-steering axles of eithef the castoring or turntable type
have a number of disadvantages. There is little proof that
Self—steering:axles have been directly responsible for any
accidents, because such data cannot be obtained from normal -
accident records. Howe#er, there i1s some cause for concern té
the extent that in some countries they are not in general use.
These concerns have been generally confirmed through discussion
with major fleet operators, but these types are still required
in spite of the potential problems because of reduced tyre wear
and manoeuvrability while obtaining maximum deck space and
gross mass capacity. They do not see improved dynamic

gtability as more important.

The following list outlines some of the problems/disadvantages

of self-steering axles

12.



51
W.R. PETTERSSON

(a) " Turntable Type

(1) Height of the centre of gravity is increased leading
to reduced stability.

(idi) Increased tare weight-up to 1.5 tonnes.

(1ii) Reduced stability due to additional turntables
therefore increased risk of jack-knife. and poorer resistance

to lateral acceleration.

{iv) Substantially extra cost.
(v) - Added mechanical complexity and need for regular
maintenance. - The lack of proper maintenance can result in

erratic steering and loss of cornering control.

(vi) Difficulty in incorporating into load sharing
suspension - potentially poor load sharing performance.

{vii) Greater potential for high speed'oﬁt—tracking.

(viii) Spe01al driving methods and driver instruction,
Tncorrect driver actions can result in hazardous 51tuat10ns.
(i) Can be induced to steer off-track when subject to
unequal horizontal road forces - for example uneven surfaces
or surface water oOr excessive camber.

() The double turntable (semi~suppdrted on 3 turntables)
offers littie roll resistahce as turhtable Lift is a major

factor in semi~trailer rcoll over.

(xi) Long rear overhang and short wheelbase affects lateral
stability.
(b)- Castoring Axle Type - Castoring axles are common on

-long tri-axle semi-trailers and are designed to support part of

the load of the vehicle but to allow lateral motion to increase

13,
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manoeuvrability and reduce tyre scrub. This "gself-tracking"
property means however that the. axle does not play its full
~part in resisting centrifugal forces on a cruve and thus the
axle needs to be associated with a fixed axle to provide
lateral guidance for the vehicle. The fixed axle will have
to provide a larger side force for its weight than that . .
necessary on a vehicle without a castoring axle and
accordingly any vehicle with a castoring axle is more liable
to slide outwards on a sharp curve or perhaps to jack-knife.
Therefore these types of axles attract the imposition of
operational and dimensional restrictions because of their lack

of resistance to cornering forces.

3.2 overseas Studies

P. Sweatman and L. Little® in phase I of a review and
research proposal on articulated vehicle stability highlight a
number bf findings by overseas reéearchers. Briefly these
are:

(a) D. Williams (1951)° developed analyﬁical methods using a
tyred model and found that trailer yaw oscillations were
decreased by increasing the distance of the kingpin to trailex
axle.

(b) Another study by Slibar and Parslay® reinforced the ébove
study by Williams. Thej showed that pfbvided the trailer
wheelbase was of a reasonable length relative to the length of
the tractor/trailer oscillations were stable under varying

" frequency steer inputs.

(c) F. Jindra’ found that the effect of the distance between

14.
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tﬁe tractor rear axle and the kingpin was such that the
combination tended towards instability when the kingpin was
moved rearward. This meant that the damping of oscillatory
motion was reduced until, for kingpin positions behind the
rear axle the combination became unstable. He also found
that for a given trailer wheelbase, oscillatory instability
could occur at fairly low speeds if the trailer centre of
gravity was shifted towards the trailer axle. On the other
hand, with a fixed relative centre of gravity position, an
increase in the trailer wheelbase resulted in a strong
stabilising effect.

(d) I. Schmid® analysed the oscillatory stability of semi-
trailers and reiterated the important interaction between
trailer.geometric factors, the fifth wheel position, trailer
wheelbase, and centre of gravity position. The most
significant effect was the improvement in the damping of
oscillatory motions of the trailer, caused by increasing the

wheelbase.

3.3 Rigid Trucks with Full Trailers

These are less desirable from a stability and safety point of
view than semi-trailers due to the additional articulation
points and lack of constraint in roll from trxuck to trailex
through the coupling. A situation which is acknowledged as
particularly bad is a light or unladen truck towing a laden or .
heavier full trailer. In every respect such a
combination has unfavourable stability characteristics, but

this is frequently seen on our roads.

15.
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A particular version of the full trailer encouraged by the
desire under the présentrregulations to achieve short forward
lengths is the short 3 axle full trailer with the front axle
steered by the tow bar and an axle near the middle. These
are particulrly unsatisfactory as the centre of gravity can
be very close to the rear axis resulting in oscillatory
instability. The centre (spaced) axle is subject to severe
tyre scrub and can skid thus losing cornering force, which is
then transferred onto the last axle resulting in trailer

swing.

3.4 Semi-Trailers with full trailers or Trucks with

two full trailers

This is potentially the worst type of combination which
legally exists. The problems are due to the inclusion of
further articulation‘poiﬁts and reduced roll constraint
compared with rigid truck and trailers. In countries with
more advanced vehicle limits these combinations are either
prohibited, or are strictly controlled by individual permits.
Accident data suggest that this type of combinaticn is over
represented in accidents by a factor of 10 compared with
other heavy motor vehicle types. This trend has also been

confirmed by the opinion of major operators.

3.5 B-Trains
The B-train is a concept originating in Canada - it consists
of a tractor coupled to a semi-trailer which in turn is coupled

to another semi-trailer by means of a second fifth wheel mounted

l6.
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near the first semi-trailer rear axis. Thig type of wvehicle
has been operating in New Zealand now for approximately

7 years. B-trains have two articulation points, it is one
less than the A-train (tractor-semi-full trailer) and

because they are fifth wheel type attachments they can
successfully transmit to the driver "roll" signals from the
rear. Therefore the B-train is a favoured type of wvehicle
over many of the existing combinations because of its
stablising characteristics. However because of exigting
forward length and overall length constraints it is difficult
to design and build a B-train that can take full advantage of

these stability characteristics.

4.0 PROPOSED: CHANGES IN DIMENSIONS

The Traffic Engineers attached to the Ministry of Transport
propose a number’of éhanges to thé.existing dimensions limits
that will improve vehicle stability and offer more flexibility
in the choice of tractor units. The proposal is similar to
the approach used by most Australian states, as recommended
for the nationai standard by the NAASRA "Study of the Economics
of Road Vehicle Limits"® (ERVL) carried out in 1975. An
additional constraint on forward length is suggested for this

proposal, which was not part of the ERVL recommendation.

4.1 width
Obviously an increase in overall width would result in
improved roll stability so long as the axle and spring spacing

is widened. M. Freitas!® in his study found that an increase

17.
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in width to 2.6 metres (with axle and spring spacing being
widened) improved the roll stability for doubles (tractor plus
semi plus semi coupled by means of a converter deolly) by about
16 per cent which could result in a significant reduction in
rollover accidents. Although a number of North American
states have increased their limit to 2.6 metres this has
occurred mainly as a result of the new size ISO container which
is 2.6m wide and 13.7m long. There is no reason to expect
2.6m ISO containers on New Zealand's shipping routes as the
cellular ships on these routes have been designed with

2.5 metre slots. Improved roll stability would appear to

be sufficiently important to use the increased width for
stability gains but at this stage such an increase should be
kept in mind because of effective swept width increases due to

proposed increases in forward length limits.

4.2 Rear Overhang

A proposed limit of 3.2m or half the forward length which-
ever is the lesser measured from the rear axis point is
proposed (currently 4m and up to 4.6m under a special approval
for semi-trailers). Recent surveys by the Ministry of
Trén5port11ave shown that the 3.2m limit on rear overhang
would cater for 96% of existing single unit trucks with 99% of
single units having rear overhangs of less than 3.6 metres.
This limit of 3.2m was selected by the Australian authorities
after .extensive study‘and provides improved vehicle stability.

The existing semi-trailers that exceed the proposed 3.2m

18.
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limit do so to gain suitable deck lengths for 40' containers

and to keep within the existing forward length limits.

4.3 Forward Lengths

4.3.1 Single Unit Vehicles

Present maximum forward length is 8.3m and rear overhang 4m
giving a total overall length of 12.3m for single unit
vehicles. The recent dimension survey showed that 99% of
single unit vehicles have forward lengths of 7.6 metres or
less. The equivalent ERVL limit is forward length 8.3 metres
and overall length of 11.0 metres. The single unit overall
length should not be increased and a reduction would be
desirable by reducing the maximum rear overhang. As the
main application of these vehicles would be for city delivery
a reduction in the near overhang would reduce tail swing

which is important in city lane driving.

4.3.2 Multiple Unit Vehicles

(a) Tractor and Semi-Trailer - Diagram No. 4 shows the

existing and proposed maximum sized tractor and semi-trailer
combination. In many overseas countries long deck semi-
trailer is the preferred type of vehicle and given the right
incentive this trend could be followed in New Zealand. This
would be desirable from a safety point of view; in comparison
with some types of combinations presently used. Semi-trailers
are more stable than full trailers due to the fewer
aiticulation points. This provides improved roll stability,
less rearwafd.amplification of lateral acceleration and

better high speed tracking stability.

19.
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The proposed maximum sized semi-trailer would have a

8.5 metre forward length trailer with a 5.5 metre (maximum

up to 8.3m) forward length tractor with the sum of the
forward lengths being restricted to 14.0 metres: This would
be the optimum vehicle from a load carrying point of view.
The reason for restricting forward lengths is to limit the

width swept out by the vehicle as it travels around corners.

20,
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The proposed semi-trailer would off-track by 5.0 metres which
is approximately 1 metre more than allowed under the present
regulations for semi-trailers. This off-tracking is the same
as for certain existing legal vehicles, namely B-trains and
logging trailers. We have not been able to measure how much
these existing vehicles have caused additional off-tracking
problems in highway situations. The éxtent of off-tracking
is shown in the tracking diagrams in Appendix III. Maximum
weight allowed on each axle could be obtained, because of the
flexibility for choosing the position of the rear bogie
further aft than is presently possible. The improved weight
distribution is also a safety benefit due to improved
stability. Future use of self steering a#les would be less
~attractive under this proposal and it would be an opportunity
to prohibit the construction of any new vehicles of this type.
A simple tri-axle on tandem is a cheaper, more reliable,
lighter and safer alternative for which better load sharing
designs are readily available. The increased swept path
would be significant only on small radius curved rarely foﬁnd
on nérmal highway situations but the longer forward lengths'of
trailing units will increase stability and improve high speed
tracking. This is a very important stabiliéing influence. .
By allowing the 8.5m forward length semi-trailer with the.
limit on the sum of forward lengths at 1l4m the need to shorten
the wheelbase of the tractor unit is removed. The proposed
new lmits would offer no advantage from using a tractor of

less than 5.5 metres forward length. An important issue here

21.
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is that at present the existing weight limits encourage the use
of road damaging widespread suspension systems and for this
proposal to be attractive and succeed an increase in the

weight on a closed spaced tri-axle group is essential.

(See Section on proposed weight limits.) A shift to increased
use of semi-trailers which would be encouraged by this proposal
would be a significant safety gain, if other types of
combinations are reduced in numbers (particularly self steers).
It is likely the truck fleet would eventually tend to become
more uniform in type of vehicle, which would also assist sone
enforcement operations, especially weighing by the use of small
fixed weigh bridges which could be standardised for the most

common axle spacings.

(b) Truck and Full Trailers - PFull trailers must still be

permitted, as for certain applications they are quite

necessary for satisfactory commercial operations, (e.g. stock
cartage) and they are currently the predominant vehicle in

New Zealand long haul operations. However from a safety point
of view, this should be discouraged in favour of the use of
long single semi-trailers or B-trains. Because of the
influenée of long vehicles on the characteristics of the
traffic stream the ovérall length should not exceed the present
19 metre limit. Characteristics such as rearward
amplification of lateral acceleration, straight line off-
tracking (crabbing) and snaking and sway are all speed related
and these vehicles have been observed operating in excess of

110 km/h. Experience within the industry, and reported

22,
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accident numbers tend to confirm these less favourable
stability aspects of full trailers, especially 2 axle types.
While an increase in length is not favoured, some increased
flexibility in forward lengths is desirable to reduce the
need for unsatisfactory combinations of short forward length
which only exacerbate the inherent weaknesses. It is there-
fore proposed that for a truck and trailer combination the
maximum forward lengths not exceed 7.4 metres on either the
truck or trailér and the sum of the forward lengths not

exceed 14.0 metres.

(c) A-Trains - (semi-trailers with full trailers

or two full trailers,)
As discussed previously this is potentially the worst type of
combination which exists and to discourage the use no size
advantages should be available under any proposed size limit
changes. They should be confined to the present limits, with

provision for phasing out in the future.

{(d) B-Trains - Currently B-trains commonly operate at
forward lengths summing to 7.8 metres. In order to allow a

longer tractor forward length and increase stability the sum
of the forward lengths should be such thaﬁ tractors with
forward 1engths shorter than 5.5 are discoﬁraged. The
proposal is that no forward length exceed 7.0 metres (many
existing B-trains have a forward length of 6.8m), no two
fdrward lengths sum to more than 12.5 metres and that no

three forward lengths sum to more than 18 metres. This

23.
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however poses a problem in that the 19 metres overall length
rlimit would be exceeded if full advantage is taken of these

forward length limits and to comply with it could lead to the
undesirable shortening of the tractor units. Therefore this
is the only combination where a proposal to exceed 19 metres

‘is being recommended.

4.4 Overall Length

At present only three types of vehicle combinationsrcaq
operate at the maximum allowable overall length limit of
19 metres. These are the truck and full trailer/s, the
A-train and the B-train. Because of the inferior operational
performance of full trailers compare with semi-trailers and
the includence of increased overall length no increase in
overall length is being proposed. The additional
articulation points 6f A-trains on a truck with two trailers
further impair the situation. Long overall length increases
oveftaking time, which in combination with the poorer
dynamic performance makes overtaking a truck and trailer
more difficult and riskier than overtaking a semi-trailer.
It is however proposed that the overall length of a B-train
be increased to 20 metres. The reason for this was.explained
in the previous section and relates to the possible shortening
of the tractor unit if the limit is kept at 191me£res.
Because of other proposed increases in forward lengths this ié
not likely to occur with the other types of vehicle

combinations that can remain at 19 metres.

24,
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5.0 PROPOSED CHANGES IN WEIGHT LIMITS

Although the Ministry of Transport's main area of expertise
and responsibility relates to vehicle dimensions serious
consideration needs to be given to a number of proposed
changes to the present weight limits in order to successfully
implement these proposed size limits. The New Zealand Road
Transport Association in its submission'' to the Ministers of
Transpoft and Works and Development have asked for an increase
in the maximum allowable gross weight from 39 tonnes to
44 tonnes. Recent investigations of the effect on the road
pavement énd bridges of a 44 tonne gross weight limit have
indicated that neither would be overstressed and therefore the
proposal is a viable one. However an increase in éﬁly the
gross weight would tend to encourage the increased use of
truck and trailer combimations as opposed to the favoured truck
and semi-trailer that has the superior stability characteristics.
The reason for this is that the present structure of the weighﬁ
limits in New Zealand restricts weights on individual axles and
axle groups before the gross weight limit is reached. There-
fore if only the gross weight was increased to 44 tonnes it is
unlikely that any wvehicles would be able take full advance of
the increase because of internal axle group restrictions.
Diagram No. 5 shows the implication of these internal axle

group limits.

25.




64
W.R. PETTERSSON

19:-0m

E)hS‘\‘u‘\s
Aruck &
Sranler

1'8m 3:0m 1° B 38

L
St St 14: S+ o
J
. swot ,
-~ - L
4341
A0 Onn
?i'oposed
R-rain
Z l“:f@_@ P-*ﬁ@—@ "“"“@d
I |l3~t e I e %ml o3
et - et
S4-£ 14:St 15- St 145+
(6 )
‘ _ —
i 2101 }
_{ .
424

OBERAM NS

To firstly encourage the semi—trailer configuration the
proposal is to increase the allowable group weight on a close
spaced tri-axle from the existing 17.5 tonnes to 19 tonnes
over a 2.8 metre first to last axle spread. A 2.8 metre
spread is a distance that conforms to existing standard
suspensions units. By raising the gross weight over a

16 metre spread to 44 tonnes a large gap is left between this

26.
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ahd the 38 tonne limit over a 1l4.4m spread. The 44 tonne must
be a starting point and cannot be treated in isolation.
Similar adjustments must be made to the other limits
particularly at the top range and around the 2.8 to 5.2 metre
range. A limit of 39 tonnes over say 13.5 metres would allow
a truck and semi-trailer to load to 39 tonnes making this

unit a viable alternative to the truck and trailer.

Although the 44 tonne proposal has been investigated further
investigations on the effect of other group increases on :
pavement and bridge structures must be made. It is thought
that loadings over a short spaced axle group will overlocad a
number of bridges, but it is important that the cost of
upgrading these bridges be calculated and offset against the

benefits to be gained from any further weight increases.

6.0 SAFETY

The proposed 44 tonnes limit would be a higher limit than
permitted by many other countries even where heavy vehicle
safety and design standards are stricter. The Ministry
of Transport is concerned about the safety aspects of the
proposed weight increase and are currently investigating
substantial safety trade-offs that would be required to make
the increase acceptable. Because of the complexity and

detail of these investigations I will not be covering them in

this paper.
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APPENDIX 1L

MAXIMUM PERMITTED VEHICLE DIMENSIONS.

The following are the maximum dimepsions of motor vehicles peraitied by Regulation 48 Traffic Regulationa
1976.  Where two conflicting dimemmions are shown the vehiole must not exceel the leaser of the two,
1.0. the moat restyiotive of the two measurements.

WYL e 245 1 —rerieg
48 (1) No person shall operate any vehiols, if the vehiole or ite load or both (g12) Except:- Agricultural
exceed 2.5 metres in width or extend more than 1.29 metres from the longltudinal vehigles up to -
centre-line of the vehicle, The provielons of thin subclause whall not apply to any 3.7 metras
agricultural trailer or agricultural machine, where - (!2' 13?") in
a) The vchicle does not exceed 3.7 metres in width; and ' width travel-
b) he vehiole is not operated during the hours of darkness; and ling no faster
¢) The vehiole is not driven ot a spood exceeding 25 kilcmetres an hour; and than 25 lan/h
d) The extreme right-hund front edge of the vehicle is indicated by a flag of h______ (15-'._'mph) in
tha type epecified by regulation 90 herecf to indicate excess dimenaions. [H] (D daylight.
(2) For the purposes af subalause {1) of this regulation, any mirrors, side H
marker lighte, or direction indicators ehall be deemed not to be part of the vehicle __J 1.2m !,
or its load. . | I
(@ 1)
DEFINTTION ;— REAR AXIS :l
(a) In relatign to a vehicla with only one -
non~steering axle, means that axle: N, P Vo E_‘
(b) Tn relntion to a vehiola with 2 or more U :
non—-pteering axles, means a horizontal line at !
right angles te the longitudingl centre-line of Riﬂ :
the vehicle and midway between the first and laet |l
non-steering axles: 1
{¢) In relation to a vehiole with no nen- :
stesring axle, meuns a horizontal line at right b 4 h
anglen to the longitudinal centre-line of the UU RIA
vohicle at a point to be determined by the : ’
Secretarys . RiA -
DESTANCE ANEAD OF REAR AXIS
48 (3) Mo pereon mhall operate any vehicle if mny part of the vehiole or its load e 8.3 (271 23) ]

extenda more than 8.3 metres ahead of the rear axis of the vehiclas,
Provided that thim subclause shall not apply -
(a) In the ocame of any trailing unit, to its towbar or to any load the forward
end of which is supported by the towing vehicle:
(o) In tho oase of a vehicle the load of which does ot extend forward of the ',\
bady, provided no part of the body of the vehicle extends forward beyond ]
the arc of 2 oircle of 1.5 metran radius with ilte centre on the vehicle

|
¥
I
M
b
1
i
|
]

—— 7.5 m (24" 73" —e

centre line 7.5 metrea ahead of the rear axis. 1.5 m vadius {4 11v) rla
DISTANCE AHEAD OF KINGPIN OR TURNTADBLE 0,5 m f“Té" )
< I
Cd
48 (4) Ho porson shall operate any articulated vehicle if any part
of the trailing unit or its load extends forward heyond the ara of /Centre of turntable
a_c.irole of 1.5 metres radius with its centre on the vehiole centre * '
line 0.5 metres ahead of the centre of the turntable or kingpin on \
which the trailing unit is hinged, ! ~

N
1,5 m radiue (4! 11%)

RONT (VERIANG

48 {5) No percon shall operate any vehicle other than a trailer if the
vehicle or its load extends more than 3 metres forward from the front
edge of the driver!s meat.

REAR OVERIIANG

48 (6) Ho person shall operste any vehicle if the vehicle or ita load
extends backward more than 4 metrea from the rear axig.

FLAGS TO INDICATE EXCESS DIMENSIONS

50 (1) Ho pereon shall operate a motor vehicle under & permisalon given
under regulation 49 hereof, or any motor vehicle the load of whish projects
more than 1 metre backward from the body of the vehicle or moxre than 1
wefre forward from the body of the vehicle or more than 200 millimetres
out from the mide of the body of the vehicla, unless the projeoting load
or the excesa dimenmions of the vehiols are sultably indicated by means of
o olean white flag-or a red or orange or yellow fluoreacent flag. Buch
flage shall be at least 400 mm long and 300 mm wide.

2) Por the purposes of this Tegulation any rear vislon mirror or
direction indicator shell be deemed not to form part of the vehicla.
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48 (7) Wo porson ahall cperate any vehiole, 1f the vehicla or lte load ox
both rige to such a height ap to be lisble to damage any constyuotion or
wires lawfully over the roadway used by the vehiole, or in any case o &
height exoeading 4.25 metres from the ground,

P et
'
means the distanoe from the rear 1 i

wxip to the foremost part of the  ba——Forwaxd Langhh e
vehicle or its Load, whiche er is R|&

DEFINITION OF FORWARD LENGTH

(a) In relation to s motor
vehlole other than a treiling unit,

(b) In velation to a trailing

unit the front axle of which im

gtoered by the towbar, meann the
greater of the followlng dimtanocest
(1) Fron the front axle of

- the greater:
0)

i
the treiling unit to the ro-Forvaxd L*’”Eﬂl“"l
point of attachment of =
the tow-bar to the . RjA

towing vehloleg
(ii) From the rear axis of
the trailing unit to
the front axle:
{a} In relation to any other

4.25 m
(131 114)

€
O

— o

Forward Length---:
1
|

Rla

trailing unit, the diptanoe from
the rear axis of the tralling unit
to the point of attachment to the -
towing vehiole:

.

FORWARD LENGTH (VEHICLE COMBINATIONS)

48 (10)No person shall operate any combination of vehicleas if the

j—— Forward Length——

nia

Acceptable Conbinations of Forward Length

forward length of that vehicle in the combination with the greatest
forvward length ~
ﬁag Exceads 7.4 metresj or

7.4 metres with 4.7 metres (24' 33" with 15 4

" n i ] }on ) »
b Exceeds 6.5 metres if the combination ineludes anocther 6.8 33 (220 ¥ e o)
vohiole with a forwerd length exceeding 4.7 metren; or n n n 140 " 'L
(o) Exceads 6.2 metres 1f the combination inoludes another 6.2 . 6.2 (20" 4 o)
vehicle with a forward length exceeding 5.5 metrea.
OVERALL LENGTH
48(11) ¥o porson shall operate any combinstion of vehioles LI the total
length of the oombination together with ite load axceeds 19 metres.
N =) T g
O 0] — O O o200 O
|
L 19w (62' 4") | o 19 u (62¢ 4"} — !

LENGTH BETWEEK VEHICLES BETNC TOWED

48{12) o person shall cperate any vombination of vehicles Lif ‘the
gpaco hatween any 2 vehiclee in the combination exceeda 4 metrea.
sar the purposes of this subolaume, any towbar, ropa, wire, or
chain used to oonneot 2 vehloles together shall te deemed not to
te part of elther vehlclis.

Provided that this subalause shall not apply to 2 vehioles whioh
are designad or heing used to support a common load.

TURNING CIRCLE

45(13) Bxoept in the omse of & vehicle firet regletered befora the 1at
day of Januwery 1971, no person ghall operate any motox vealdolo ox
combination of wotor vehiclgs if the vehlole or combination is not
capable of completing a 260" turn without projecting outegide the oiroum-
ferance of a cizele of 25 metre dismeter.

OVERDIMENSION VEAICLES AND LOADS

Vohioles or loade which exceed these dimenwions may not teavel on Hew Zealand romda
unless they have a permit from the Seoretary for Transport, Chief Traffio Offioer
or other authorised person and unless they abide atriotly by all the cenditions on
the permit,

C) -.-—’——o-}

4m (1% 1§")naximn

QU

—O—0—

25w (02t o) dlemeter maximum
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