


axles are loaded less than they could be. For 
commodities such as steel, when the gross weight 
is known. it might be difficult to place the load so 
that partIcular axles were not overloaded if 
maximum axle and gross weights occurred 
simultaneously. In practice. then, the trucker has 
some freedom to place such loads to avoid 
overloading axles or axle groups. 

The Ontario weight regulations provide a gross 
weight incentive to the B-train over the A-train. 
through the definition of the �i�n�t�e�r�~�v�e�h�i�c�l�e�-�u�n�i�t� 

distance. An A-train consists of tractor-semi­
trailer-fun-trailer, as shown m the lower diagram 
of Figure 4, for an 8-axle combination. The govern­
ing inter-vehicle-unit distance is typically 2.1 to 
3.0m (6.9 to 9.8ft). However, foran8-axle B-train, 
which consists of tractor-semitrailer-serrutrailer, 
the mter-vehicle-unit distance is always in excess 
of 3.6 m (12 ft). Tins requires use of a different 
table, which. typically, would allow the B-train 
2000 to 3000 kg (4400 to 6600 Ib} more than the 
A-train. Most other provinces currently tend to 
allow, at best. no advantage to the s-train over the 
comparable A-traLil , though B.C. only pemtlts a 

8-ax:le semi 
FIGURE 15 

�8�~�u�l�e� IS-train 
FIGURE 16 

particular B-train configuration to reach its ma.'X:­
imum gross weight of 63 500 kg (140000 Ib) (lS). 

A de facto standard heavy-haul vehicle emerged in 
Ontario after 1978, exemplified by the B-train 
double tanker originated by the petroleum 
industry. shown in Figure 16. This 8-axle vehicle 
is 21.0 m (69 ft) long. The short wheelbase 
cab-over-engine tractor has a heavy-duty front 
axle carrying at least 7000 kg (15 400 Ib), with a 
fifth wheel about 0.76 ID (30 in) ahead of the centre 
of the drive tandem to transfer load to the front 
axle. The centre trt-axle has an overall spread of 
3.05 m (IO ft), and the two tandem axles each have 
spreads of 1.83 m (6 it). This vehicle can gross 
63500 kg (140000 Ib). Notice, however, that with 
a 7000 kg (15 400 lb) steer axle load and a 
maximum load of 22 400 kg (49 tWO Ib) on the 
centre tn-axle, the two tandem axles, at an average 
of 17 050 kg (37 600 IbL are loaded less than the 
maximum pen-fitted. This provides the operator 
some fie:r.Jbllity in loading the vehicle. 

Priorto 1978 A-trains with short pup trailers, such 
as shown in Figure 17, were Widely used as 

8-we A-tram with short pup tWler 

FIGURE 17 

Typical gra.vel truck front axle 
FIGURE 18 
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tankers because this was an easy configuration 
with which to achieve maximum gross weight. 
Unfortunately. this configuration has relaUvrly 
low stability. and it was easy to roll the pup trailer 
in an accident avoidance manoeuvre. The pup 
trailer also tended to sway In normal dr.Mng. The 
change in 1978 effectively eliminated these 
vehicles In favour of the B-tram. 

It is of interest to note that the vartous sectors of 
the trucking industry have evolved their own de 
facto standards for truck design. Moreover, they 
do not always make full use of the allowances 
permitted by the regulations. For instance. 
concrete mixers and straight trucks used for earth 
or gravel haul, either alone or in a truck-trailer 
combination, unifonnly use the fun allowable 
front axle load of 9000 kg (19800 Ib). as shown in 
Figure 18. The petroleum industry requires only 
7000 kg (15 400 lb) front axle load to reach a gross 
weight of 63 500 kg (140 000 Ib) and uniformly 
uses that. though the front axle typically has a 
h1gherrating than that. Other heavy-haul sectors, 
such as steeL lumber. and gravel in 
tractor-trailers or doubles, generally restrict their 
front axle loads to 5000 to 6000 kg (11 000 to 
13 200 lb) . even though there may be a modest 
payload advantage by using the higher front axle 
load. Other operators use the A-train. either for 
particular operational reasons or because it 
provides the highest gross weight between Ontario 
and one or more other jurisdictions. 

The range of vehicle configurations in Ontario is 
very large. The diversity is principally in vehicles 
of six or more axles, which are designed for a 
particular mission that is usually weight limited. 
Such vehicles make up, perhaps, 30% of the total 
heavy trucks on the highway. with the 6-axle 
combinations being the bulk of these. The number 
of a particular configuration, or the number 
making use of a particular feature of the 
regulations, is unknown. Moreover, these 
numbers are always changing as designers find 
new ways to increase productivity. Indeed. it is not 
conSidered particularly useful to tdentiiY and 
track vehicle configurations within the fleet. ~A,s 
new configurations are created, they nourish if 
they are productive and handle well, or disappear 
if their economics are not good enough or they 
have operational or safety problems. 

8. CONCLUSIONS 

The Ontario weight regulations are among the 
most liberal in North America. They are based 
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mainly upon considerations of bridge and 
pavement loading. They are solidly founded on 
many years of research. testing. and analysis. The 
bridge design loads embodied in an innovative 
bridge design code are modelled upon the actual 
traffic on Ontario's highways. 

The Ontario weight regulations are organized as a 
set of tables. with a myTl.ad of vehicles pOSSible for 
each entry . Each such vehicle has an 
approximately equal effect on bridges. The 
regulations do not address vehicle configuration 
directly. so they are similar to a performance 
specification. and vehicle designers have 
considerable freedom to configure vehicles to a 
particular mission. This freedom has been 
extensively used, as can be seen in the lieh 
mixture of vehicles on the highway. which 
demonstrates the ingenuity of industry to squeeze 
additional productivity from their fleets. 

Some vehicle configurations that arose in the early 
days were less than ideal in terms of stability. 
handlh"'lg, and other operational factors. Most 
disappeared rather quickly, as designers learned 
new ways to use the regulations to their 
advantage. Some less desirable configurations 
remain, but by the safety records it appears that 
their drivers must simply be able to adapt their 
style of driving to the vehicle. 
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