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ABSTRACT

LIRO recently published a paper on the
economic comparison of log truck rig
configurations (Jones 1993) which was
conducted by calculating on-highway
cartage rates using the LIRO TRUCKAAI
costing model. The effect of the recent 20
metre - 44 tonne truck trailer policy on
log cartage is discussed, as are
operational  considerations  of  truck
configuration selection. A 6x4 truck with
SJour axle trailer operating at 44 tonnes
under the 20 metre policy was found 1o be
the most cost efficient shorts  rig
(providing maximum loading is able to be
achieved), while the 8x4 with three axle
traiter was found to be the most effective
longs rig.  Convertibles were found to
require cartage rates 6%-7% higher than
single mode rigs, when compared at the

same utilisation. This paper uses much of

the content from Jones's publication, bui
adds  further  comments on  recent
developments.

INTRODUCTION
Since the last LIRO comparison of truck

configurations (Taylor, 1989) there have
been legislative changes, which have

altered the cost relativity between rig
types, as well as capital and operating
cost changes.

The 1989 report examined the effect of
the change in the transport legislation
which allowed four axle trucks (8x4) with
three or four axle trailers to attain 44
tonnes gross combination mass (GCM).
This type of rig was identified as the most
economic at the time, and has become a
popular configuration. Three axle trucks
(6x4) towing three or four axle trailers
were limited to 42 tonnes GCM until the
introduction of the 20 metre - 44 tonne
truck trailer policy last year. This policy
allows three axle trucks towing four axle
trailers (figure 1) to increase their GCM
to 44 tonnes. The policy also contains
provisions for truck and trailer units to
operate at 20m overall length, increased
from the previous limit of 19m. Further
discussion is underway with the Land
Transport Safety Authority (LTSA) to
fine tune the 20m regulations to enable a
44 tonne GCM to be obtained by a wider
range of vehicles.

Changing operational demands in recent
years have also influenced the make-up of
the log truck fleet. This is particularly
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evident in the prevalence of convertible,
or interchangeable rigs, which are capable
of carrying long or short logs. An
increase in specialised equipment has also
been seen with vehicles being constructed
to cart specific log lengths, (ic 8.2m and
3.7m logs) or to be able to cart a range of
products including logs, sawn timber, and
general freight. This allows a higher
loaded percentage, and vehicle utilisation.

This paper presents an economic
comparison of the various log transport
rig  configurations in  on-highway
operation, and discusses the impact and
features of the 20 metre - 44 tonne truck
trailer policy.

TRUCK COSTINGS

All costings summarised in this report
were calculated using the LIRO truck
costing model, TRUCKAAI, which uses
an average annual investment method
(Goldsack, 1988). Truck purchase and
resale prices are based on current market
values for new and used trucks. The cost
of on-board scales has been added to the
new truck and trailer costs. Tare weights
reflect typical figures for current models
of trucks and trailers. Three axle trailer
costs and tare weights are based on
11R22.5 tyres, while four axle trailers are
based on low-profile 255-70r22.5 tyres.
Input cost data was obtained by surveying
truck contractors and manufacturers, All
costings are based on three 90 km hauls
per day, plus a "to and from" work
distance, giving a total annual distance of
138,650 km, with 90% of operation on
highway and trailers assumed piggy-
backed for all empty running.

As the costings use average values for
each configuration type, and common
assumptions across all configuration
types, the relative rates calculated
between rig types will not necessarily
reflect the differences in cost between any
two particular trucks of different
configuration.  Absolute rates will also
vary from those calculated according to
operating conditions.  Separate costings
would be required to compare any (wo
particular trucks or to calculate a rate for
any particular operating environment.

Tables 1 and 2 summarise the costs
calculated for the various rigs. Arrows
above the stanchions in the Table
diagrams indicate a convertible rig.

Standing costs include:

- interest

- insurance

- depreciation

- registration

- overheads (added into truck
component only).

Market rates for interest and insurance
have been used.

Operating costs comprise of:

- tyres

- repairs and maintenance

- fuel and oil (truck only)

- wages (added to truck component)

Tyre life has been varied according to
configuration and the fuel consumption
varied from 51 to 57 litres/100km
according to gross weight, Truck repairs
and maintenance (R&M) estimates of
between 10 and 12 cents per km have
been used, as an average over the first
five years of a truck's life. Trailer R&M
figures range from 3.5 c¢/km (2 axle longs
jinker) to 7.6 c/km (4 axle convertible),
again averaged over the life of the trailer.
For convertible rigs, a small extra amount
of R&M is allowed for both the truck and
the trailer, as industry experience
indicates a higher maintenance cost for
these rigs.

20 METRE - 44 TONNE TRUCK
TRAILER POLICY

The 20m - 44 tonne policy allows most
truck and trailer rigs which qualify for
operation above 39 tonnes to operate at
20m overall length. For 6x4 + 4 this has
the effect of allowing 2nd to 7th axle
spacing sufficient to attain a 38 tonne
loading on most cab over vehicles, with
most conventional vehicles obtaining 37
tonnes over this group.  Combined with
the six tonne front axle load this gives a
total GCM for these rigs of 43 or 44
tonnes. Three axle trucks with three axle



4 A
60°vL LB/L91 | /8CIE 1666C1 |CE0ZCL | €2v¥6 | 19/€S | €52 6¢ 1'6 | 98 |S'LlS | geC m m ~ _ I
LB'EL 86€8 |/829¢ | L6899 |YZlECL | ¥90CEL | 829PVS | 9vT 6¢ GG | 68 |GLL | 8¢ET 7. qow _@
Q0. .
8L 'El L6901 |€C8ET | LGGL |62L0EL | 02€8 | 6L19S A 74 6¢€ 2 4 90t 8% | 8¥%¢ _ m nwoJ @
oL'el 0616 |B0OLLE LOTL6 |829/ZL | GO00L | 6%€09G | £92 A 4 ¥'6 {€0L |665 | 9vC Qw,‘ ‘m_. Jbo @
80°¢tl €89L1 |60LLE | 62598 |£2E8CL | 0948 | 6¥E£95G C'LT A4 GYy (€01l 616 | 9PC -..ﬂ. e
) ] Oee . RO ,nl\wqumw
66°ClL LYLLE | L8C9C |SELZL|8EBLZL | LLLLi | LOLES 8°6¢C 144 a'g 9’8 Z9 4 A ww ] ,m 1
8LT1 Sve0L [60LLE | 0zZL6 |LibszL | S000L | 6veos | 2z £ v's |eoL |s6s | ove TT I'T i)
LLet 9v0EL |6080€ | 82¥8 {9€91€L | 09/8 | ££609 €°8¢ 14% Gy 1CLL {61l | OLC
L9°CL OGL6 |LCOPZ | 9996 |LL60OEL | SO00L | LEGOS | v ig 44 ' |ZLL {666 | 0LC
Fbr Lo rQ.Jx‘r,
e Al ¢P6TC |08G9C |gvoelL |GLiseL  £9zZ2L | 19488 L'6Z 1474 £9 | 98 89 | ggeC %n
P zZ1 ¥Z9LlL |60LLE | 0ZL6 |vSzezlL | so00L | 6veos | €82 vt $'S |0t |5°65 | ove ﬂ 4\11 .
L —3 ks
144! Z89L1 160LLE | LGGL |P9GLTL | O02e8 | ¥SLGS | Z'8T A 2 ot | 86 8y | ove I _ '
) B NER: G e
geeZt 0616 |60LLE | Y198 |G989CL | 6668 | ¥SLSS | §G°/2 A 4 9y | 86 | G2 | ove [T "7 T
) it Al mewaJ
ve'Cl 8v6S1l |6V¥9¢CC |[€POSL [9/89C21 | YLLEL | 19/€G6 | §'8C 144 69 | 98 8/ | €€t th i
i K-
Li'¢ct 9v0€El |6080€ | 9GYL |EL80EL | OZES | €¥L6G €£°6¢ 144 Ov {401 534 ¥9¢ q _ w M ws
AL [ A re—
[4s At SYEOL |60LLlE | Y198 |8/9/2ZL | 6668 | ¥SLSS | 65'8Z 198 2 GO | 86 |G'CS | O¥C J T ﬂ
AH L ! RN - ;
6 L1 0616 |LCOPZ | 0968 (¥SLOEL | 6668 | €¥/6G | 59'8Z 144 G99y | L°OL 1 GCS | V9T M _ q ,m m.w
S e =
Lt vColl |60LLE | VLO8 26¥8CL | 6668 | ¥S1SS | SG°'62 144 G9'Yv | 86 |G'¢G | OFC q _ ﬂ ﬁ 1m,
5’[
§1=111:) oni] |iepea ong Jepel on3 Jejel] |qonsl legelj [yondy
duy-euuoy/s WELL | AOMIL [ioweal ] domal 1oL | oni {ssuuol) | (seuuol) e NOILVHNDIINOD
Oﬁﬂx Omﬂtﬂo t>\my —h>\%~ f—>\@~ E°—>Qﬂ ﬂ—.—mm@; ﬂﬂOhw —w@—u:O“v AOQQ%- go:m._-
o0y s1s09) Bunesedg | s1s09 Buipueg wBiepp eum] | 1509 [eudes

syondj 307 uo1

- DIOQ pup 5150 M:.:.E»QQ pup Sutumg x | 'L -39

bndustry,
n. NG,

B

kS
fy

P

Fanl

7, Lot
i D

A

q
A

2.0, Box 147,
Poforua

B



e S e ~ .
cEPL 8LbLL | [8CTOE | 2EBY |0E9CCL | VEGO | 62¥PS | P'ET 41> £ 96 Gg Lee _ [ ﬂm,
{Us 44 Gl99L |LBZ9E | 9699 |0CBECL | LEOL | 62PPS | 9'¥C ¥ LE €t | 96 LE | LET _ _ N
el 8LvLl |8Z8YE | ZE8Y |6008ZL | ¥€99 | 58685 | €'LC 8'0v € G0 | S€ (R:74 _ _ - )
egct Glo9l \8¢8YE O6SS E9E6CL | LEOL | ©868BS | S§°8C tAxA 4 e |g0L  LE 574 [ _ @
) A A Zl2SL |L8T9E | £0ZL |PL6OBTL | BEEB | 62vPS | €8 (44 'y | 96 ob. | LEC _ _ _w
68'LL CLeSL |GLTLZ | 9269 |OLB6ZL | BEE8B | ©868S | ¥'6¢ 144 iI'y (SO0L | 9 (8:14 _ _ @
— = L R e e e = R R
lojesL el | Nomiy sejel] | qonuy |Jefred] onay
diyeuuoy/g {ssuuol) {seuuo}l) NOILYHNDIINOD
eyey ebeyes (2A/¢) (2A7¢) (24/$) peojhed 1yBiepp ssoin | (seuuoy) (000s) MoNYl
Ny s180g Bupeiedp | si1s09 Buipusig yBioap esm] | 150D EUdR]
FI e e e TSR

syons 807 Suoy - vwg puv $3505 Sunviady) puv SuUMQ YoMLY - T 3]9DL




trailers remain restricted to 42 tonnes, but
can operate at 20m. Trucks specifically
excluded from the policy are any form of
jinkers, and trucks or trailers with any tri-
axle groups. LIRO is working with
Industrial Research and the Land
Transport Safety authority to have Tri-
drive trucks allowed to operate above
their present limits of 19m and 39
tonnes.  If Tri-drives are allowed to
operate at 20m and 44 tonnes, they will
then (based on their economic
performance) be very similar to 8x4
vehicles. The traction ability and off road
performance of these vehicles may also
affect their positioning, placing these
vehicles very high on the list. To date
there are ten Tri-drive vehicles on the
road with some of the older vehicles now
getting up to 300,000km

The restrictive 1.6m inter-vehicle spacing
(IVS) of the original policy has since been
modified to allow vehicle combinations
with an IVS less than [.6m having a
computer performance evaluation
requiring a 25m, wall to wall, 270deg
turn performed. Compliance is achieved
if the vehicle combination dimensions are
within the regulations, and a minimum
distance between the logs during this
manoeuvre never falls below 400mm.
This allows most cab-over vehicles
carting two packets of 8.2m logs with an

IVS of approximately [,150mm to
comply.
LIRO is working with the Land

Transport Safety Authority, and the Road
Transport Association to have two
drawbar operating positions allowed. This
will allow 6x4 + 4 vehicle combinations
(if required to cart 8.2m logs) to obtain
their maximum GCM, To prevent
excessive front overhang when carting
8.2m logs, all convertible trailers and
most shorts trailers used in this
combination require the drawbar length 10
be shortened. This also shortens the 2nd
to 7th axle spacing which drops the
maximum allowable load for this group.
(and the GCM) by 1 tonne.

The increased rear overhang on 6x4
trucks to 65% of wheelbase. and 70% for
8x4 trucks now allowed up to a maximum
of 3.7 metres for both configurations.
This will allow for shorter wheelbases (o

be used on 6x4s to achieve the 2nd to 7th
axle spacing required for a GCM of 44
tonnes, while maintaining load deck
length. On 8x4s, the measure is aimed at
clearing up problems associated with the
different wheelbase definitions that have
been used within the industry.

RESULTS AND DISCUSSION

Short Log Cartage

On a straight cost basis (as calculated),
the recent change in the regulations has
made a 6x4 truck with four axle trailer
(6x4 + 4) shorts rig at 44 tonnes the most
cost effective rig. This is closely
followed by the 8x4 with four axle trailer
shorts rig, and then a 6x4 + 4 at 43
tonnes gross. There are, however, other
operational factors which will influence
the decision between rig configurations,
particularly between 8x4 and 6x4 trucks;
these are discussed in a later section.

Seven axle B-trains, which have gradually
become more numerous in the logging
industry, are nearly 7% more expensive
than the most cost effective rig. Eight
axle B-trains have lower RUC, and thus
come in at 5% more expensive than the
most economical rig. A six axle B-train,
although it has the highest payload of all
the configurations costed, is
disadvantaged by high RUC and is 11%
more expensive than the cheapest rig.

Disadvantages across all B-trains are,
higher road user charges (RUC) and
trailer  operating costs created by
operating with the front trailer on the
road 100% of the time (this disadvantage
is reduced if the loading percentage is
increased), the inability to split weigh, an
inability to carry two packets of 8.1 metre
logs legally, and generally poorer bush
performance, combined with the added
difficulry of reversing B-trains for long
distances.  However for fleet operators,
they offer flexibility for the tractor unit to
hook up other trailers and cart different
200ds.

and
more

"Bailey bridges", both folding
normal, are approximately 20%



expensive than
highway cartage.

the cheapest rig for

The 6x4 + 4 rigs are costed out at three
different gross weights. At the old limit
of 42 tonnes, this configuration is 5.5%
more expensive than the same rig at 44
tonnes, while at 43 tonnes it is 2.6%
more expensive. Most 6x4 + 4 rigs that
were originally set up for 42 tonnes will
only require a new drawbar to achieve 43
tonnes GCM, costing around $1,200, plus
$135 for the 20m permit. At a cartage
rate of $12 per tonne, this modification
would be paid for in eight weeks, and
thereafter create extra revenue at
negligible extra operating cost. As
explained below, the trade-offs to get a
conventional cab 6x4 + 4 rig to 44
tonnes would probably not be worthwhile.
For a cab-over rig, a wheelbase reduction
and drawbar extension may cost as little
as $3,500, which would be paid for by
the revenue from the extra two tonnes of
payload in only ten weeks. This indicates
that for those currently running a 6x4 + 4
rig at 42 tonnes, it would definitely be
worthwhile to consider increasing the
gross weight rating of their rig,
particularly if they intend keeping the rig
for more than another six months.

Convertibles

The costings in Table | reveal that at the
same utilisation and percentage loaded
running, convertibles require a
significantly higher cartage rate than the
same axle configuration rig in a dedicated
shorts unit. This is mainly due to the
higher tare weight and the resultant lower
payload, and to a lesser extent the higher
capital cost and slightly higher operating
costs of convertibles. To reduce the
cartage rate of convertibles to meet that of
a dedicated shorts rig of the same axle
configuration, the utilisation in terms of
tonne-km per year needs to be increased
(by increasing the annual distance
travelled, or increasing the percentage of
loaded running). Using the data for the
6x4 + 4 at 44 tonnes configuration as an
example, the percentage loaded running
needs to be increased from 45.8% (as
costed) to 50.5% to reduce the cost per
tonne of the convertible to the same rate
as the dedicated shorts rig. Al a similar
percentage loaded running for both rigs,

the annual distance needs to be increased
from 138,650 km to 165,860 km,

Cab-Over versus Conventional Cab
Trucks

To achieve maximum log transport
efficiency, truck (and thus capital)
utilisation  must be maximised. To help

achieve this, flexibility to cart all log
lengths is required. In this respect, cab-
over trucks offer advantages over
conventional cab rigs in being able to cart
two packets of 8.2m logs, which is not
legally possible with conventional trucks.
In fact, it is not possible to carry an 8.2m
log on most conventional cab trucks
because of the | Im overall length limit on
a rigid truck.

To attain 44 tonnes with a 6x4 + 4
configuration, it is necessary to extend the

rearmost trailer axle back as far as
possible, and to reduce the truck
wheelbase. However, if this is done on

even the shortest cab conventional truck,
the available load length is reduced such
that even a 7.4m log cannot be carried
legally due to excessive rear overhang
(even with the new rear overhang
allowance of 65% of the truck
wheelbase), and little more than a 7.4m
log can be carried on the trailer. At axle
spacings to give a GCM of 43 tonnes, it
would be possible to set up some
conventional trucks to carry a maximum
of 7.4m logs on the truck, and 8.2m on
the (railer. However, this may require
longer wheelbase trailers than is currently
the norm (to avoid excessive trailer front
overhang). This is not practicable for
interchangeable trailers, and on shorts
could cause problems in being able to
piggy-back the trailer when unloaded.
Shorter trailers would result in GCM
dropping to 42 tonnes when carting 8.2m
logs on the trailer.

In contrast, it is possible to set up most
cab-over units to cart all shorts
combinations at 44 tonnes, except two
packets of 8.2m, which would be carted
at 43 tonnes. In addition, a convertible
set up in this way would be able to carry
longs at 43 tonnes within 19m length.
Thus, conventional cab trucks limit both
the flexibility and the efficiency attainable



by 6x4 trucks under the 20m-44 tonne
policy. In  both cab-over and
conventional cab 6x4 trucks, where a four
axle trailer that has a wheelbase of less
that 4.8m is required to cart 8.2m logs,
the GCM must be reduced by [ tonne,
unless Ltsas allow two operating positions
in the drawbar. With the two operating
positions this 1 tonne reduction in the
GCM would only occur when log lengths
above 7.4m are being carried.

6x4 versus 8x4 Trucks

Although the costings summarised in
Table 1 show the 6x4 + 4 at 44 tonnes to
be the most cost efficient rig for carting
short logs, the 8x4 + 4 is only [.8%
more costly on a per tonne basis, and has
some operational advantages. As
explained above, a 6x4 + 4 set up for 44
tonnes ‘GCM will in almost all instances
have to drop one tonne in order to cart
two packets of 8.2m logs. When carting
two packets of 3.7m logs, on the four
axle trailer it is difficult to obtain a full
payload of logs before the volume limits
the loading of more logs. One way of
obtaining maximum loading with 3.7m
logs 1s to have a rour bolster trailer that
enables two packets to be carted on the
trailer. An 8x4 has an advantage here as
a greater weight can be loaded onto the
truck making a 44 tonne GCM with two
packets of 3.7m logs easier to obtain. If
more than one half of the 6x4s loads are
8.2m or 3.7m logs, then the advantage of
the 6x4 + 4 is lost and the 8x4 + 4
becomes more economical. Also in the
case of convertibles, 8x4 rigs do not have
to reduce vehicle length to cart longs, as
they are easily able to attain adequate axle
spacings for 44 tonnes within the 19
metre length limit set for long log
cartage. The most at which a 6x4 + 4
convertible can legally carry longs is 43
tonnes due to the 19m limit restricting
axle spacings. Thus in the convertible
case, an 8x4 + 4 is the most economic
rig if the combined number of long logs,
8.2m logs and 3.7m logs are greater than
half the work,

On the truck performance side, 8x4 trucks
can have lesser traction and gradeability
than 6x4 trucks when unloaded due to the
lesser proportion of the weight carried by
the driving axles. When loaded,

gradeability should not be significantly
different between 8x4 and 6x4 rigs if the
drive axles are loaded to the same weight.

Long Log Cartage

For long log cartage, the 8x4 with three
axle longs trailer comes in at the cheapest
rate, followed (5% up) by the 6x4 with
three axle longs trailer. The next best is
an 8x4 with a two axle (spaced) longs
trailer, followed closely by the
convertibles, 8x4 + 4, 8x4 + 3, 6x4 + 4
at 43 tonnes (6x4 + 4 cannot cart longs at
44  tonnes). The flexibility of the
convertibles may make them preferable to
the 6x4 + 3 axle and the 8x4 + 2 axle
dedicated longs rigs which are marginally
cheaper. The 8x4 + 3 axle longs rig
appears to have a place still, being nearly
7% cheaper than the convertibles.

Effect of the Percentage of Highway
Operation

The primary factors determining the
relative cartage rates between different rig
configurations are the cost of RUC and
the payload that is able to be carried.
Thus as the percentage of highway
operation in a haul is reduced, the relative
rates between rigs may change. As an
example, taking all other cost and
operational factors as the same, if the
percentage of highway operation is
reduced to 50%, and the on-seal portion
is reduced to 60%, the order of the first
five rigs becomes, 6x4 + 4 @44, 6x4 +
4 @43, 8x4 + 3, 8x4 + 4, 6x4 + 3.
Rigs which have higher RUC but can
carry higher payloads become more
competitive as the proportion of highway
operation decreases.

Cost Changes Since 1989

Since the last report interest rates have
dropped significantly, while trailer and
truck prices have risen only slightly. The
cost of diesel has also dropped, mainly
due to the removal of eleven cents tax in
1991, and truck fuel consumption's have
reduced with improving engine
technology. In addition, the R&M
figures used are significantly less than
those in the last report, while the wages
figure in this report is higher. The annual



distance costed is 25% higher than in the
previous report, and payloads have
increased with reduction in tare weights,
particularly for trailers. Taken together,
these changes have reduced the cartage
rates calculated by approximately 5%-8%
on those used in the 1989 report.

CONCLUSIONS

Tables 3 and 4 show the best three rig
configurations (on straight economic
basis) for carting short and long logs
respectively. The 20m - 44 tonne truck
trailer policy has made 6x4 + 4 at 44
tonnes a more economic shorts rig
configuration than the 8x4 44 tonne shorts
rigs that existed prior to the policy.
However, a need to reduce gross weight
to 43 tonnes when carting 8.2m logs on
the trailer will negate the benefit this rig
has over the 8x4 + 4 rigs if this load
configuration is carted more than 50% of
the time.

Table 3 - Three best short log rigs

" Q l ! | I (44 tonnes)
Ii M——m&% (44 tonnes)

!
GL=LO€J=’——O'!&‘&J (43 tonnes)

Table 4 - Three best long log rigs

Q}%W—GJ% (44 tonnes)

@——-%Up—ﬁ% (42 tonnes)

It is impossible in one paper of this length
to consider all the operating scenarios and
the danger of ranking the vehicle ay we
have done is that people buying new
vehicle combinations will use this data,
ignoring  their own  site  specific
circumstances. Because of the large sum
of money involved in putting a new
vehicle combination on the road (approx
$300,000), it is worth running the details

(42.2 tonnes)

of your specific operation through the
LIRO TRUCKAAI program (This
spreadsheet program is available from
LIRO at a cost of $12.00 for members
$120.00 non members). The program is
able very quickly to give you the
economic performance of each individual
vehicle combination thereby assisting the
purchaser to select the optimum vehicle
combination based on the figures
supplied.

The site specific figures required that will
determine  your  ultimate  vehicle
combination are:

1. Whar length logs will 1 need to cart?
(ie longs 10 - 12m,  Shorts 3.7 -
8.2m)

2. Whart percentage of time will I need to
be able to cart each log length?

3. Whar other work will be available if 1
can cart other log lengths? This can
effect both the loaded percentage by
backloading, or provide you with
work when you would normally be
parked up

4. Is there a need to furure proof this
decision by selecting a versatile
vehicle?

Company policy?

b}

6. Hours of operation?

7. Percentage of highway running?
8

Need to self load?

These  questions  determine  ultimate
vehicle combination. — Further questions
need to be asked regarding he vehicle
specification, which will be covered in
more detail by the next speaker Mr Derek
Dumbar.
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