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ABSTRACT 

There are various factors influencing the dimension, weight, and configuration char­
acteristics oflarge trucks operating on highway network. One of the most important factors is 
vehicle weight and dimension (VWD) regulation governing those trucks. In Canada, the 
governing VWD regulations have had a marked effects on truck fleet characteristics. In 
examining the VWD regulatory system and its influences on truck fleet characteristics, 
certain patterns emerge which will be potentially applied to trucking situation in Thailand . 

This paper is prepared to present : th e Canadian VWD regulations; the effects oi 
VWD regulations on truck fleet selection, truck fleet mix, and gross vehicle weight 

(GVW); VWD regulatory enforcement consideration; limitation of transferability; and con­

clusion. 
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INTRODUCTION 

There are various factors influencing the dimension, shape, weight, and configuration 
characteristics of large trucks operating on highway system. One of the most important 
factors is vehicle weight and dimension (VWD) regulations governing those lrucks. The 

relationship between VWD regulations and truck fleet charateristics is important to the 
highway and bridge engineers and planners. This is because the VWD regulations and 

their relaxations are critical factors in both design and maintenance of highway system 
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for example, dimensions and config urations are of direct importance lO many geometric 
design; axle weight and tire pressure affect pavement design; and gross vehicle weight 
(GVW) and its distribution are of particular importance to bridge structures. In Canada, 

the VWD regulations governing trucking industry have had a marked effects on truck 
fleet and operating characteristics. In examining the VWD regulatory system and its in· 
fluences on trllck fleet characteristics, certain patterns emerge. The purpose of this paper 
is to review recent Canadian literature and publications concerning these matters to ex­
tract the areas of relevance which will be possibly applied to the trucking situation in 
Thailand. 

CANADIAN VWD REGULATIONS 

VWD regulations are the governmenta l tool to prevent highway infrastructure such as 

highway geometry, pavements, and bridges from rapid deterioration due to the operation 
of too heavy and too large truck configurations. In addition , the effects of truck opera­
tional performances (i.e. off tracking, braking, passing manoeuvres, etc.), traffic considerations 

(i.e. highway traffic capacity and level of service, etc.), historical accident records, environ­
mental impacts (i.e. vibration , noise, air pollution, etc.) and public concerns (i.e. small cars 
vs. big trucks, etc.) also have some influences on VWD regulatory setting. VWD regula­
tionsgenerally restrict on the maximum size (height, width, and length) and maximum 
weight (tire weight, axle weight, and gross vehicle weight (GVW)) of different types of 
trucks. However, in some cases, the bigger and heavier trucks were allowed to operate 

under special permits . 

. The Canadian VWD regulations are composed of six principal elements [1]. These 
elements are 

- vehicle height 
- vehicle width 
- vehicle length (for trucks and tractors, trailers, semitrailers, and combinations) 

tire weight 
- axle weights (for single-front-steering, other-front steering, single, tandem, 

triple axles 
- gross vehicle weights (GVW) 

In addition to these principal elements, there are a number of other VWD regulatory 
elements such as axle spread, axle spacing, kingpin-t~-rear of unit, behind cab-to-rear of 

unit, etc., interacting and complicating those principal elements [1]. These VWD regulatory 
elements are differently established and administered among the different provinces. This, 

coupled with the complicated juris dictional structure (e.g., municipal, territorial, provincial, 
and federal governme nts) leads to a complex and nonuniform VWD regulatory structure. 

The complexity and non-uniformity of the VWD regulations strongly affect truck fleet 
characteristics andtheir operations. For example, most of truck configurat ions operated 
under mUltiple VWD regulations in differently restrictive regions must conform to the least 

common regulatory denominators, or must reduce their carried load or change their con­

figurations prior to passing through the higher restrictive region. 

Over time, the Canadian VWD regulations have been relaxed in the direction of 
providing the utilization of bigger and heavier trucks. For example, on primary highways 
in the Prairies, the single-axle weight, tandem-axle weight, and maximum GVW limits 
were increased from 8.2, 14.5 and 33.6 tonnes to 9.1, 16.0 and 50.0 tonnes, respectively, 

• 
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according to the Prairie Highway Strengthening Program (H.S.P.) in 1974. This VWD 
regulatory relaxations could stimulate (5-axIe) tractor-semitrailer units to operate on 
primary highways at GVWs of 36.4 tonnes (assumming 4.5 tonnes steering single axles) 
and also allowed double trailer (A-train) units to effectively operate on primary highways 

at GVWs of 50.0 tonnes [2]. Further for primary highways, the maximum GVW limit was 
increased to 53.6 tonnes in Alberta and Saskatchewan and to 56.5 tonnes in Manitoba, 
and for secondary highways, the maximum GVW limit was raised from 33.6 t048.8 ton­
nes in the prairie provinces according to their VWD regulatory changes in 1981/82. 
This change allowed double trailer combinations operated on primary highways to register 
at the G VW limits equal to the summation of axle weight limits of all axle sets in 
those combinations and permitted double trailer units to effectively operate on secon­

dary highways [2]. For dimension limit changes, in 1979, the combination length limit was 
increased from 20.0 m. to 21.5 m. to facilitate the utilizations of double trailer combina­
tions encouraged by the GVW regulatory change in 1974. In 1980, this limit was raised 
againto 23.0 m. to facilitate the use of long-wheel base tractors in double trailer unit[3]. 
However, the height limit of 4.15 m. and width limit of 2.60 m. are remaining constant. 

The main reason of introducing these VWD regulatory relaxations was to improve 
economy and uniformity in trucking operations because the utilization of bigger and 
heavier trucks operated under the more uniform VWD regulations among several regions 
would lead to the higher efficiency and productivity of truck transportation. Table 1 sum­

marizes the allowable limits on height, width, length, tire weight, axle weight, and G VW 
for various truck types in different provinces as of January, 1988 (1]. It should be noted 

that a lot of other details concerning VWD regulations was not included in this table. 

THE RELATIONSHIP BE1WEEN VWD REGULATIONS AND TRUCK FLEET CHARAC· 
TERISTICS. 

The following topics will present the effects of VWD regulations on truck fleet 
selections, truck neet mix, and GVW. It should be noted that these effects are based 
on pre-RTAC VWD regulations (before February12, 1988). 

The Effects ' of VWD ReKulations on 'fruck Fleet Selection 

The truck operators face three basic options in response to the changes in VWD 

regulations. The first option is to continue using their exjsting truck configurations. In 

this situation, the truck operators can get the benefits from the VWD regulatory changes 

by directly increasing GVW limits up to the levels equal to the summation of the 

present axle-weight limits of all axle sets in those trucks and/or by increasing axle 

weight limits (and therefore GVW limits). The second option is to modify the existing 

truck configurations to be more productive ones (e.g., adding more axle, changing axle 

position/spreads, adding a trailer). The third option is to adopt the new truck con­

figuratious to replace the existing ones (e.g., purchasing 7-axle double trailer (A- or B­

train) units to replace a 5-axle (3-S2) tractor semitrailer combinations). The typical features 

of tractor semitrailer, A- and B-train double trailer units are illustrated in Figure 1. 
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Table 1 Canadian weight and dimension regulations 

ALLOWABLE DIMENSIONS (metres) 
-

1"lI<!ight width I'!nqth 

C"" I,.· 
(am bina tion" 

trud.:. 

:~~:i:l:~t~.~~ .. _ Of • trailer 1 trailef tractor truck + 
tractor ·semi trailer 

------ ------ ----- ------ ----- ----- ------ ------
Nfld • . IS 1.6 I/.S 1461 1465 100 200 · 21 .0 
NI 4 II 1.6 12.5 14 .6S 14.6\ 11.0 11 0 · 21.0 
PEl 4.1 1.6 12.1 none none 100 . · • 
NB 4,1 1 2.6 12.\ 14.65 14,65 11.0 2: 1.0 · 11.0 
Qu< JUS 2.6 12.5 14 ,6 5 II \ 23.0 230 23.0 23.0 
On\ 4 IS 1.6 1/ .\ 1/ .1 14 6\ 23.0 23 0 130 23.0 
Man -US 2.6 1/.1 12.5 none 10 .0 2 I I 230 230 
Sask 4 II 1.6 12:1 12.\ 14.6 20.0 230 23.0 23.0 
Alta :US 1.6 12.1 12.1 none 10.0 130 23.0 23.0 
Be 4 II 2.6 12.1 12.1 ,. 61 20.0 130 23.0 230 
Yukon 42 2.6 12.1 13.5 13.5. 22 .5 22.0 · • 
NWT 4 2 3.05 12.5 12.5 none 21.\ 2 1.\ 24,4 24.4 

ALLOWABLE LOADS . (kg, except tire loads) (3) 

tirf!\ single axle tandem ''', [ ... ,.-,-
kglmm axle and/or , -

tront non- triaxle truck tru~k "'EO( train 
steer front trailer 1eml (2) 

" .. _---- _ _ _ _ _ _ _ 1.. __ ___ -- --- ------
_________________ J ______ ------

Nfld 10 9.000 9.000 18.000 17.000 34.000 12.500 48.100 12.500 
PEl 10 7 9.000 9.000 18.000 27.0ne 26.082 53,296 . 
NI rat Ing 9.000 9.000 lB.OOO 27.000 34.000 50.000 48.500 10.000 
NB 10.7 9.000 9.000 lB.OOO 27.000 34.000 56.500 48.500 56.500 
Qu. f.ltlng 8.\00 10.000 20.000 30.000 37.500 57.100 \7.500 57.500 
On\ \1 9.000 10.000 19.100 30.000 47.500 63.\00 6].100 63.500 
Man 9 8.190 9.100 16.000 16.000 ]2.000 16.190 40,190 56.500 
Sa~k 9 5.500 9.100 16.000 16.000 17.000 1].\00 37.500 53.500 
Alta 9 7.300 9.100 16.800 16.800 ]0.400 1].\00 40.900 53.500 
Be 1I 9. lOa 9.100 17.000 26.100 34.000 60.100 \2.200 63.~00 

Yllkon 1\ 9.000 10.000 19.100 28.600 "'.500 63.500 63.500' • 
NWT 8 6.500 8.128 16.216 16.216 29,256 54.500 39.012 54.500 

(Source : Nix, 1987, PP. 14) 

The corresponding outcome from VWD regulatory changes is also significantly affected 
by the operating situations ('weight"out' or 'cube-out' operation). 'Weight-out' operation is 
that the truck weights reach their G VW limits, prior totheir space completely filled. 
Therefore,'Weight-out" operation involves the handling of 'high-density' commodities, and the 
trucks need morc weight rather than space. In contrast, 'cube-out' operation is that the 
truck space is fully filled p;ior to truck weights reach their GVW limits. This operation 
involves the haulage of "low-density' commodities andthe trucks needs pace rather than 
weight. It should be noted that any truck operated under 'weight-out" situation is 
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primarily sensitive to the changes of axle weight limits and/or G VW limits, but the trucks 
operated under II cube-out" situation are primarily sensitive to the changes of size limits. 

TRACTOR SEMITRAILER 

L I" I ~-r:m i I j 

A-TRAIN DOUBLE 

11.[. ' 

~I d' 
F."ir=~=;;;;i '-=1 .. ;0===;;= ; . I ... .. r... 1 --

B-TRAIN DOUBLE 

r 
" 1 ... 

Figure 1. The typical features of tractor semitrailer, A-, and B-train 

double trailer combinations 
(Source : RTAC, 1986, PP. 5 and 56) 

The truck operators using their own trucks under a single VWD rgulatory 
will take the highest advantage from the governing VWD regulations based on 

regime 
"weight-

out" or "cube-out" operating situations. For example, for "weight-out" situation, the operators 
will employ the truck configurations providing the greatest GVW handling capability, but 
for"cube-out" situation, the operators will adopt the one which provides the greatest cubic 

capacity (in practice, usually the longest trailer configuration). However, whenever those 
trucks a re subject to multiple VWD regulatory regimes, the operators have three basic 
options in response to this circumstance : (i) to employ truck configurations matching the 
least common regulatory denominators; (ii) to employ the truck configur ations which can 
be modified to operate under several VWD regulatory regimes by means of placing 
many adjustable devices on those configurations such as sliding fifth wheels, moveable 
kingpins, liftable axles , sliding axies, etc.; or (iii) to employ the existing configurations, bu t 
the operators will have to reduce their carried load (to be less than truckload (LTL) 
operation) or change their configurations (i.e., turnpike double combination as illustrated 
in Figure 2 will drop the second trailer off at the border prior to passing through the 
more restrictive region [IJ. Each of these responses will reduce truck transportation efficiency 
and increase truck operating costs. 
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TURNPIKE DOUBLE 

35m 

Figure 2 The typical feature of turnpike double combination 

(Source : Alberta Transportation, 1985) 

The Effects of VWD Regulations on 'fruck Fleet Mix 

.! 

The utilization of existing truck configurations to carry more payload due to the 

direct increases of the current GVW limits up to the level equal to the summation of 
axle weight limits of all axles sets in that configuration (while keeping those axle weight 

limits constant) or the direct increases of axle weight limits (and therefore GVW limits) 
will potentially have quicker response than the utilization of a new and more productive 
configuration. The evidence for this was that, in response to the Western Canadian 
Provinces Highway Strengthening Program (HSP) in 1974 and in 1981-82, standard (5-axle) 

tractor-semitrailer combinations in Manitoba rapidly registered at higher GVW limits ac­

cording to the direct increases of axle weight limits (and therefore the GVW limit), 
while the double-trailer combinations progressively resistered at higher G VW limit [6l 
This is because the operators can directly obtain the benefits from the VWD regulary 
changes by using their existing configurations to operate at greater GVW levels without 
any concerns of the capital investment to purchase a new configuration, remaining useful life 

. of the existing configuratiens, the quantity of commodity to be transported, or aoy opera­
tional problems. 

Although the existing truck configurations will respond to the direct increases 0 f 
GVW limits and/or of axle weight limits (and the~efore GVW limits) in a quicker man­
ner as mentioned above, the absolute G VW increases are, however, small when comparing 
to the GVW increases due to utilization of new bigger/heavier configurations and further 
increases in axle weight limits and/or GVW limits will be restricted by highway pave­
ment and bridge strength. This regard, coupled with competitive and economic pressures, 
will force truck operators to employ lhe bigger/heavier truck configurations. As a result 
of the Prairie VWD regulatory changes in 1974 and in 1981-82, in Manitoba, double 
trailer proportions in the truck fleet mix are gradually increasing over time, while the 
proportions of straight trucks and single drive axle tractors and vehicle combinations 

employing single drive axle tractors are declining [7]. This is because the maximum 
GVW limits can be achieved only by using double trailer combinations, while straight 

• 
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trucks and any other truck configurations towed by single drive axle tractors cannot even come 
close to that GVW ' limit. This trend can also be observed from Figure 3 derived from 
data collected at Manitoba Department of highways truck weight and dimension survey 

sites [31. It should .be noted that A-train combinations are dominant in double-trailer 
configurations rather than B-train units because A-train units can carry freigbt at 
higher permisible GVW level than B-train units (maximum GVW limits of 56.5 vs 53.5 

tonnes). 

The increases in individual ' vehicle length andlor combination lengtb limits will 

potentially encourage truck operators who presentLy operate their truck configurations 
under "cube-out" situations to employ the bigger truck configurations. In Callada, there are 
two apparent examples illustrating the response of such VWD regulatory changes : (i) 
the use of a longer semitrailer (48 ft vs 45 ft) in a tractor-semitrailer (3-S2) unit; and 
(ii) the use of a long wheel-base tractor carrying a drome box in a tractor-semitrailer 

t!Irit. 
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Figure 3 The breakdown of Manitoba truck neel mix 
(Source : Plett, 1989, pp. 6-5) 

The Effects of VWD Regulations on Gross Vehicle Weight (GYW) 

For a particular vehicle configuration type, the heavier trucks implying "weight­

out" , operatious will be primarily sensitive to the GVW and/or axle-weight limit chan­
ges. In contrast, the lighter ones implying "cube-out" or "Iess-than-truck load" (LTL) 

operation will he insensitive to those cbanges. For 5-axle (3-S2) tractor-semitrailer units in 
Manitoba, as tbe units operated at GVW's lower than the median GVW value. had little, 
change in their GVWs, but the units operated at higher GVW's thall theme dian GVW 
value showed a trend of significant and progressive increases in their GV\Vs over time in 
response to the Prairie Highway Strengthening Program (HSP) in 1974 [7J. Figure 4 
illustrates the alterations of the upper balf of the GVW cumulative frequency distribution 
curves (1974-1984) for 3-S2 tractor-semitrailer combinations in response to VWD regulatory 
changes. According to the Prairie HSP in 1974, the 3-S2 units hauling freight at GVW's 

above the median GVW value (approximately 31,700 kg) prior to 1974 were employed to 
haul freight at greater GVW levels provided by the greater maximum GVW limit. Con­
sequently, the GVW cumulative frequency distribution curves of 3-S2 units operating at 
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the GVW greater than the median GVW value shifted to the right approaching to the new 
GVW limit. However, the 3-S2 units operating at GVWs lower than the median GVW 
value had little change. This was because they operated under "cube-out" or "less-than 

truck load" (LTL) situations which were less affected by GVW limit changes. 
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Figure 4 GVW cumulative frequency distribution curves for 3-S 2 
combinations operating on primary Higbway in Manitoba 
(Source : Clayton and Lai, 1986, pp. 756) 

Clayton and Lai [7J found that in Manitoba, 7-axle A-train (3-S2-2) and B-train (3-
S2-S2) combinations have been employed to carry freights under "weigbt-out' situation in 
which most of these combinations baving their GVWs heavily skewed to the high GVW 
levels approaching to their GVW limits. Consequently, these truck combinations will be 

very sensitive to the GVW limit changes. In addition, they also found that in Manitoba, 
6-axle (3-S1-2) double trailer combinations have been operated at "cube-out' situation in 
which all of these units were operated at GVW levels significantly lower than their 
permissile GVW limits. This iplies that the extra weight carrying capacity provided by 
their allowable GVW limit is not necessary to them. Therefore, this truck type will be 
insensitive to the G VW limit change. 

VWD REGULATORY ENFORCEMENT CONSIDERATION 
;/ 

In addition to the changes of VWD regulatory limits, the VWD regulatory enfor­

cement also affects truck fleet characteristics. Paxson and Glickert [8J pointed out that 
It •• Enforcement programs are a critical parts of effort to control overweight trucks. Vn­
lessthese programs are effective, truck weight limits are meaningless ... " The in appropriate 
enforcement programs will lead to the more overweight andlor overdimension truck opera­
tion. For example, many long wheel-base tractors pulling 48-ft semitrailer combinations 

• 
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have been used in the Atlantic region, although these combinations exceeded the overall 

length limit (21 metres) and tracter-semitrailer (3-S2) units are operated at GVW's 
greater than 37,500 kg (say 42,000 kg) on primary highway networks in Manitoba. Fo r 

the first example, the expected legal tractor-semitrailer units should be short wheel base 
tractors with 48-ft semitrailers or long wheel base tractorswith 45-ft semitrailers com­

binations, and for the second example, the expected legal combinations should be double 
trailer combinations such as 7 axle A-train (3-S2-2) units [9]. These examples shows that 
under the same VWD regulatory environment, the different degree ofVWD regulatory en­
forcement will result in different truck fleet characteristics. It is recommended that the ef­
fective enforcement program will be the one which makes trucke" reaHze that the 
expected cost of fines and penalties, coupled with the possibility of being caught, must 

be greater than the incentive to overload andlor overdimension [8J. 

LIMITATIONS OF TRANSFERABILITY 

The major purpose . of this paper is try to present the general findings of the 
explicit influences of VWD regulations upon some truck fleet characteristics in Canada. 
This will give the basic idea of how trucking industry will respond to the changes 0 f 

governing VWD regulations which will be, to some extent, applicable to trucking opera­
tion in Thailand. However, the alterations of truck fleet characterists as a result of the 

VWD regulatory relaxations in Thailand may be uniquely different from what had hap­
pened in Canada. This is because there are a number of other factors affecting those 
relationship. They arc as follows : 

truck fleet characteristics and compositions 111 Thailand and Canada arc very 
different. For example, under typical VWD regulations, the heaviest and largest truck 
combination (generally used to haul hulk commodities under "weight-out" situation) in 
Canada is 7-axle double trailer (A-train) (3-52-2) unit with maximum GVW of 56.5 ton­
nes and maximum length of 23.0 m., but the one in Thailand is 3-axle straight truck 
plus 2-axle full trailer (3-2) unit with maximum GVW of 39.2 tonnes and maximum 

length of 18.0 m. Further, the dominant truck category employed to carry freights be­
tween provinces in Canada is the standard tractor semitrailer (3-S2) unit, but in Thailand 

is 3-axIe (IO-wheel) straight truck (3). 

- VWD regulatory structures and settings between Thailand and Canada are 

also very different. While, in Thailand, the only .one VWD regulation set is authorized 
for the whole country, but, in Canada, each province established and administered its own 
VWD regulation which leads to a complex and non-uniform VWD regulatory structure. 
Further, several principal VWD regulatory elements governing in Thailand and in Canada 
are different [IOJ. In addition, there are a number of other VWD regulatory considera­
tions such as road class, seasonality, liftable axle, axle spread, axle spacing, etc. restricted in 
Canada, but not in Thailand [1J. 

VWD regulatory enforcement practice III Thailand and Canada is quite dif­
ferent. Fine and penalty structures, number and locations of permanent and temporary 
weighting scales being operated, tolerance, seasonality restrictions (spring weight reuuction vs 
winter weight premiumL weight-in-motion operations, etc. between tbese two countries 

have been differently set up and enforced. This will lead to the difference in overweight 
and/or over dimension situation in truck flows between these two countries. For example, 

Ruenkrairergsa [ll]) reported that based on the spot axle load surveys carried out at 
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specific locations to detect the overweight situations of trucks hauling certain bulk commodities 
in Thailand in 1986, 36 percent of 157 weighed trucks illegally exceeded their permis­
sible GVW limits. However, for the weighed trucks surveyed from 1975 to 1985 in 
Manitoba, Canada, only 10 percent of36150 weighed trucks illegally exceeded their 
allowable GVW limits [12]. 

- The geometric and structural characteristics of highway pavements, road net· 
works, and bridges are slightly different. These result from the divergence in geometric 
and structural design method and criteria for these infrastructures between both countries. 

In addition to these four factors, the diJferences of the types and characteristics of 
goods to be transported, budget constrain, competitive situation in trucking industry, etc. 
also have some influences on the differences of the VWD regulation-truck fleet charac­
teristic relationship between these two countries. 

CONCLUSION 

It is clear that the VWD regulations strongly influence truck fleet characteristics, 
in terms of truck fleet selection, truck fleet mix, and GVW. The major changes in truck 

fleet mix and GVW of truck configurations mainly result from the VWD regulatory 
changes. The VWD regulatory enforcement also affects truck fleet characteristics. However, 
the relationship between VWD regulations and truck fleet characteristics is very compli­
cated and not fully understood yet. In addition, a number of non VWD regulatory ele­
ments such as freight, route, vehicle operational, terminal and end-point characteristics, etc. 
also have some impacts on those truck fleet characteristics [9]. This paper is prepared 
to illustrate the obvious impacts of the VWD regulations upon truck fleet charac­
teristics in Canada which would be potentially applied to trucking situation in Thailand. 
However, it does not mean that what had happened in one place (Canada) will 
similarly occur in another place {Thailand}. This is because there are several differences 
between these two countries as mentioned above. Consequently, only the basic knowledge 
is confidently transferable and meaningful. 
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