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Estimat the Benefits of Increased 
Gross Vehicle We ts 

1 C.R. Gardon Halls 

ABSTRACT 

Economic conditions force us all to explore 
methods of being more cost-effective. Logic sug­
gests that less economic resources will be con­
sumed if our transportation requirements are 
provided at larger average payloads. There is also 
the conventional perception that larger trucks will 
kill our highways. This paper describes an ex­
amination of the benefit side of this question, 
which is being used with parallel investigations of 
highway costs and heavy vehicle operating con­
siderations. 

The examination considered the benefits of allow­
ing those truck types constrained by Gross Vehicle 
Weight to increase to the sum of the exiSting 
allowable axle loads. In Alberta, this applies to 
vehicle combinations with more than 7 axles; cur­
rent GVW 53.5 tonnes, sum of the allowable axle 
loads up to 62.5 tonnes. The potential benefit of 
allowing all trucks to increase the winter tolerance 
from the current 110% to 120% was also ex­
amined. 

This consideration of increased loadings was not 
intended to be a rigorous economic analysis. but 
to very quickly estimate the benefits that would 
accrue over time. based. on estimates of a range 
from low utilization to high utilization. If the cal­
culations found the benefits to be significantly 
smaller than the costs, the subject would be 
dropped. Benefits significantly higher than the 
costs could go forward to the next part of the 
decision making process. If the calculated benefits 
were close to the calculated costs, a more rigorous 
analysis would be required. 

The study was done entirely in-house. Two weeks 
were required for a sample of vehicle utilization, 
collected through the routine operation of the 
existing vehicle inspection station. Another two 
weeks (admittedly more than 8 hour days) were 
required for the analysiS using nothing more 
sophisticated than experience, logiC, and a spread 
sheet program on a micro computer. 

The result was positive. Allowing LlJ.e Gross Vehicle 
Weight to rise to the sum of the allowable axle 
loads was found to provide an initial transporta­
tion cost saving of about one million dollars per 
year at the low utilization estimate. to 6 million 
dollars at the high utilization estimate. As the 
industry takes advantage of the new maximum, 
(about eight years) the benefits are calculated to 
be in the range of fifteen to twenty-two million 
dollars annually. 

Allowing a winter tolerance of 120 instead of 110 
percent was calculated to provide an initial benefit 
of two to four million dollars per year, and a 
potential benefit of four to nine million dollars per 
year as the truck fleet changed. 

The cost calculations being done in parallel to this 
study indicated that, even at the low estimate, the 
cumulative benefits of increasing Gross Vehicle 
Weights would exceed the costs in a relatively 
short time. Increasing the winter tolerance on axle 
weights had significa.Ylt benefits. but would require 
considerably more structural upgrading. Increas­
ing the GVW to the sum of the allowable axle loads 
was more cost effective. 

This quick sensitivity approach made it possible 
to conclude that a more rigorous examination of 
benefits would not enhance the decision making 
process. 

INTRODUCTION 

The trucking industry has never been backward 
about advising road authorities of the obvioUS cost 
savings to be gained by carrying a given quantity 
of material in fewer trips of larger payload. Road 
authorities are concerned that infrastructure 
deSigned for the technology of yesterday would not 
be adequate for vehicles of tomorrow. 

With all the compk . .dUes of jurisdiction, regula­
tion, and technical constraints. truck transporta­
tion has been characterized by incremental 
improvements rather than quantum leaps of 
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progress. Alberta has been undertaking several 
e:xammations of various aspects of truck transpm:­
tation, from pavement and structural impacts. 
traffic operations and safety. to vehicle inspection 
stations and the economic benefits of improving 
operation efficiency by :l.ncreasing payload. The 
following is a brief report on two possible means 
of gai:n1ng economic benefit by increasing payload: 
increasing the Gross Vehicle Weight of trucks of 
more than seven axles to the sum of the allowable 
axles loads, up to 62,500 kg and allowing all 
trucks to :Increase the winter tolerance from 10% 
to 20%, again to a maximum of 62.500 kg. Table 
1 summarizes the extent of chfuAges being ex­
amined. 

RATIONALE 

In Alberta only those trucks wiLl]. more than seven 
axles have a gross vehicle weight of less than the 
sum of the allowable weight: the A train configura­
tion. It was rationalized that allow:l.ng these trucks 
to carry a payload which takes full advantage of 
the allowable axle load would not have a sig­
nillcant impact on the roadway. but could have 
serious consequences on the bridges and other 
structural elements of the highway system. In­
creasing the winter tolerance was also examined, 
s:l.nce this would be applicable to more elements of 
the trucking indUStry. During Alberta's winter the 
frozen subgrade and pavement would not be ex­
tensively damaged by increasing the allowable axle 
weights. Again the major concern was the effect on 
the bridges. The problem was to estimate the 
relative benefits of these load limit changes for 
comparison with the structural costs the changes 
would cause. 

The Objective was to provide the decision makers 
with a tlmely estimate of the economic benefits 
that might be derived by these regulatory changes, 
in a simple and meaningful form. 

Analysis paralysis was avoided by adopting a 
modified Q and D (l) (quick and dirty) approach 
ascribed to Gordon Sparks. The modification was 
a fonn of sensitivity testing of high and low es­
timates of utilization. The procedure has been 
called the TIIT (Think it Thru -Twice System). 

There are dangers in less than rigorous analysis. 
It was rationalized that, if the range of benefits 
were clearly less than the costs of :Improving the 
structures, the subject would be dropped. If the 
estimates indicate that the range or benefits would 
clearly exceed the costs, more precision would not 
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alter the decision. Should the analysis have indi­
cated that the benefits were close to the costs. it 
was intended to undertake a more rigorous 
analysis before reaching a deciSion. 

DATA 

Increasing the G.V.W. or the \\<inter tolerance 
would not be of advantage to all trucks or com­
modities. Truck type and loading data are almost 
continuously collected at Alberta Vehicle Inspec­
tion Stations. It was a relatively simple matter to 
acquire the commodity and volume utilization 
data at these sites. 

A rigorous analysis of sampling size was not un­
dertaken. Over the years vehicle inspection sta" 
lions have been used as sampling sites. from 
which has been developed a fairly reliable modeL 
Figure 1 shows the location of the vehicle inspec­
tion stations superimposed on the desired line 
diagram of the modeled truck trips, A subsequent 
calculation as part of another project found that 
about 27% of the rural truck trips pass through at 
least one vehicle station. Excellent work by Wyatt 
and Hassan in Saskatchewan, using data from 
vehicle inspection stations. (2} indicates that most 

Total truck tripe 

FIGmm 1. 



Table 1 

€l.V.W. WWUl1' Wlowanee 

E:i3tlDg Propelled biatiDg Proposed 
tonnes tol1De3 110% 120% 

'l'!rooktype fib) (Ib) tonaes (ib) tOlllDOO (tb) 

single unit, 14.1 14.1 15.5 16.9 
Single rude (31.0(0) 

Single tandem 21.0 21.0 23.1 25.2 
(46.300) 

37.0 37.0 40.7 44.4 
(81.600) 

Single & pup 37.0 37.0 40.7 4404 

Single & trailer 46.1 46.1 50.7 55.3 
(102.000) 

B-train 53.5 53,5 63.5(1) 62.5(2) 
(116,OOO) 

A-train, single 53.5(1) 55.2 53.51 62.5(2) 
axle tratler (121,700) 

A-tram, tandem 53.5(1) 62.1 53.5(1) 62 .. 5(2) 
trailer (136,900) 

tlllfllllIIIJJ Tnple 53.5(l} 62.5 53.5(1) 62.5(2) 
{l 37. 800J 

(l) Constrained by existing maximum G.V.W. 

(2) Constrained by proposed maximum G.V.W. 
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t Table 2 - UtWzation data sample of Alberta highway truckl.ng • .A.ug 26-80. 1985 
of>. ._-------_ ...... ,------ ,------------,~.---.---.. -, ... ------, 

Single unit 
single axle 

Single unit 
tandem 

Semi's 5 axle 
Oilier 

Single and trailers 

B train 

A train - 7 axle 

A train:> 7 axle 

Triples 

Empty 

1351 

647 

693 
44 

70 

195 

188 

7 

6 

P9rt 
load 

Cubed 
out 

Weighted out 

Full Part 
cube cube 

----------------------------~-,-------~, 

1522 

570 

1145 
82 

67 

165 

226 

118 

16 

617 

272 

622 
51 

16 

146 

98 

12 

o 

179 134 

278 86 

402 
1 

2 

161 

124 

10 

o 

331 
1 

o 

109 

141 

7 

o 

ToW 

3803 

1855 

3193 
179 

105 

776 

7'17 

154 

22 



Table S - Theoretical payioad increase 

Existing Proposed 

Average G.V.W. increase Winter cblmge 
observed 

%in payload Existing Winter 
primary of loaded m.wdmum payload Pftylorui 
truck trucb payload @110% Payload @12O% 

'l'rucktype stream tonnes tonnes tonnes touuell % tODDeS % 
, ~.-,-...,.,.,...,.----.--~-----

IJIIaIJ 34.9 2.9 6.3 7.7 No change 901 17.6 

~ 17. 1 8 .4 9.5 11.6 No change 13.6 17.6 

Other single units 0 .1 

-.I •• •• 29.4 15.5 23.6 2'7.3 No change 31.0 13 .6 

Other semis 1.6 

IIJ.IIIIII 0.5 18.4 22.7 26.4 No change 3001 

"'I'IIJ 0.4 25.0 30.2 34.8 No change 39.4 

Other single + tmiler 0 .1 

!l!JI!IA 7 .1 27.0 34.5 39.8 Noehange 44.3 11.8 

B trnins 

~"'A 509 27.5 34.4 41.4 35.S 500 43.4 4.5 

P.JII!IJJ 2.1 2609 32.6 40.2 43.1 26.4 41.6 0 .0 

A trains 

"'PI"'.! 0.1 21.54 31.3 40.3 40.3 28.7 40.3 0.0 

~ 
f.\:j 

Other triple 001 0'1 



of the trips missed would tend to be of relatively 
short length. predominantly single unit trucks. 

The data collected by this min1mal addition to the 
normal work load of the vehicle inspection station 
staff, after considerable surmnanzation, is shown 
in Table 2. 

Table 3 shows the percentage of each type of truck 
in the present "fleet" and the theoretical pay load 
increase that Is possible if the commodity is 
amenable to trip reduction. 

We also had available good data from comprehen­
sive classification and traffic volume counts on all 
links in the highway system. This allowed reliable 
expansion of the utilization data and was the basis 
for calculation of vehicle kilometers of tIuck travel 
for each type of vehicle. 

ASSUMPTIONS 

We made the all encompassing assumption that 
the utilization rates were relatively constant over 
the system. and made no allowance for seasonal 
variation. This is a conservative assumption. For 
example fertilizer and grain are major commodIties 
which can take advantage of the A Train configura­
tion and which were not fairly represented in the 
sample. If they had been properly represented. the 
benefits of increased G.V.W. would be higher. 
Major assumptions had to be made concerning the 
commodities which. by dMsible nature and size of 
market, could take advantage of the increase in 
weIghts. Here again relian~e was placed on the 
work of Sparks and Duffee. whose disCUSSion on 
the likelihood of particular commodities being able 
to utilize increased load limits became the gUide, 
which was checked with phone calls to Alberta 
shippers. These general criteria are listed in Table 
4. 

This analysis did not consider the "pass through" 
ofbeneftts as this usually contributes significantly 
to Analysis Paralysis. McDonald and Bouchard (3) 
estimated that the for-hire sector of the industry 
passed through 26 percent of savings in terms of 
freight reductions and the private sector passed 
through 10 percent of the savings. Reliance was 
placed on macro economic theory which considers 
any cost efficiency to eventually contribute to the 
"good" of the economy. This pass through of 
benefits can take many forms. as indicated by 
Clayton and Sparks (4) who found that rail rates 
for truck competitive hauls had been significantly 
reduced by relaxed regulations that stimulated the 
intenSity of competition. This Increased competi-
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tion is particularly Important in Alberta, where 
''what the market will bear" rate making has 
resulted in Alberta traffic paying a dispropor­
tionately large share of railway constant costs. (5) 

CALCULATION 

The analysis was done on a microcomputer with 
direct judgements made byfue analyst. First those 
movements which were weighted out but had room 
were identified. This reduced list was examined to 
identify those commodities which were amenable 
to trip reduction through the proposed changes. 
These general commodity criteria are indicated in 
Table 4. but the analysts made many judgements 
which improved the validity of the estimates. For 
example. bulk fuel moving from refinery or 
pipeline terminals to regional distribution centres 

Table 4 - Commodity assumptions 

Increase 
Existing Increase winter 

(%) Q,V,W, tolerance 

General freight 4.5 Some 

Foodstuffs 
Non perishable 1.7 Some 
Perishable 

EquIpment 4.8 Some 

Metal products 5.9 X X 

Petroleum products 2.0 X X 

Bulk liquids or chemicals 3.8 X X 

Dry bulk 7.0 X X 

Forest products 4.8 X X 

Uve a..tlimals 2.4 

Construction material 1.1 X X 

Seed, feed 3.7 X X 

Trailer, building 
and currler, RV. 1.0 

Household goods 0.2 

Mail 0.3 

Nursery. greenhouse. etc. 0.4 

Industrial products 1.8 Some 

Waste 1.3 X X 

Service vehicles 6.8 

Empty 43.3 



can take advantage of both types of load mcrease, 
whereas the deliveries to retail outlets ID com­
munities generally cannot use the large vehicles. 

This type of more thoughtful rationalization is the 
basic difference between the low and h1gh es­
ti:mates. To continue the fuel example, the low 
estimate assumed only the refinery to distributor 
fuel movements were amenable to trip reduction 
by using larger trucks. The high estimates as­
sumed all fuel movements on the rural system not 
"cubed out" could take advantage of mer eased pay 
loads. 

The existing vehicle kilometers drlven by each 
truck type was calculated from existing classifica­
tions and link data. The operating costs obtained 
from the Alberta Trucking Association, were ap­
plied to calculate the existing annual operating 
costs, with the current "fleet" of trucks, 

SucceSSive calculations were made of the trip 
reductions in each truck type. and estimates were 
made of the gradual conversion of equipment to 
take advantage of the changed regulatlons. New 
operating costs were applied, which accounted for 
the increased weight being pulled. This was done 
at the low and high estimates for both types of 
increase. The incremental difference fmm the ex­
isting operating cost is the "benefit", 

The calculations were made for a theoretical one 
year after the change and after eight years, which 
the trucking industry advised would be the time 
for the industry to adjust to the new rules and 
convert equipment, Clayton and Sparks, in dis­
cussing changes to the prairie region truck fleet in 
response to previous regulatory changes (4). con­
finn that changing weight or dimension regula-

Ri High Estimate 
Iiiiii!I Low Estlmete 

2 ! , 6 7 e , '0 

YEAR 

Benefit ofincreasing G.V.W. to the sum of 

allowable axle loads 

trucks > 7 axles 
FIGURE 2 

lions has not resulted in rapid or large scale fleet 
modifications. They found the fleet modifications 
to be less than most industry observers an­
ticIpated. It is interesting in that regard that the 
Alberta Trucking AsSOCiation provided a parallel 
benefit analysis which was slightly higher than 
our "high" estimate. 

The range of benefits of increasing G.V.W. of 
trucks with greater than seven axles to 62,500 kg 
are shown in Figure 2, and for increasing the 
winter tolerance in Figure 3. 

CONCLUSION 

The benefit analysis has quantified the benefits of 
both regulatory devices to increase payloads and 
thus reduce trips. 

Increased G.V.W. 
7 axle trucks 

Increased winter 
tolerance 

$lm $6m $15m $22m 

$2m $4m $4m $9m 

Current examination of operational and safety 
aspects of heavier vehicles has indicated that the 
increased winter tolerance could overstress axle 
assemblies and tires could exceed the braking 
capabilities of some units. There are also ques­
tions of stability, 

But the main problem with the increased winter 
tolerance is staging the structural strengthening. 
The proposed increase in G.V.W. vehicles of 
greater than 7 axles would tend to apply :first to 
the major highway corridors, and spread gradually 

~ H!gh E5limale 
!i!ij low E~Uma\~ 

liI ~ 7 e 
YEAR 

Benefit of increasing winter rude weight 
tolerance from 10% to 20% 

FIGURES 

10 
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to the rest of the system as more vehicles come 
into service. The increased w'.nter tolerance would 
be initially more widespread, and would apply to 
routes which could not have structures 
strengthened for some time. 

To put this in numerical terms, 96 bridges on the 
p:rfm.ary highway system would require upgrading 
to accommodate the increased G.V.W. to 62,500 
kfiograms. An additional 129 bridges would re­
quire strengthening to allow the increase in winter 
tolerance. 

The unanswered questions concerning increasing 
the winter axle weight tolerance, and the problem 
of staging bridge strengthening suggests that the 
increase in G,V.W. be conSidered first. The bridge 
strengthening costs have not been completed. but 
ballpark estlm.ates suggest that accommodating 
the increased G.V.W. would cost $17 million for 
the primary highway system and $10 to $15 mil­
lion for bridges in cities. 

The cumulative total of annual benefits of in­
creased G.V.W. will likely be between $100 to 170 
million over ten years. In any case the benefits are 
likely to outweigh the costs to a significant degree. 
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