


our primary road. These conditions would require 10 000 trips per year to supply the mill. 
If the vehicles consume an additional 27 L per trip, this represents an annual increase in 
fuel consumption 0[270 000 L, for a total cost increase of$175 000 Over as-year lifespan 
for a crushed rock surface, this represents a total cost of $875 000. It's obvious that fuel 
savings alone can justify the investment. On top of this, we can add reductions in wear and 
tear on the vehicles as a result of travelling on smoother surfaces, plus reduced road 
maintenance costs due to reductions in grading and increased safety. The decision to 
maintain the road becomes a quite clear 

4.3 Choice of Truck Type 

In our final example, we will determine whether it is economically justifiable to switch 
from a semi-trailer to a B-train configuration. In Quebec, B-trains have a legal GCW of 
62.5 tonnes, which amounts to 7 tonnes more than is permitted for a four-axle semi-trailer 
Typical B-trains used to haul wood have tare weights of about 21 tonnes, so we would be 
hauling an additional 4 tonnes of payload on each trip (4 J.5 t for the B-train vs. 37.5 t for 
the semi-trailer). 

Our simulation shows that the B-train would consume i 1.2% more fuel per trip (17.3 L) 
without any significant reduction in overall travel speed. If we calculate the fuel consumed 
per tonne transported, the semi-trailer is more energy-efficient, consuming 4.09 Utonne 
versus 4.12 Utonne for the B-train. However, we also performed an economic analysis 
using a spreadsheet developed by FERIC to calculate the operating cost of logging trucks, 
the B-train is more cost-effective. This spreadsheet takes into account factors such as 
maintenance, depreciation, and labor costs in addition to fuel costs. The costs per tonne 
hauled calculated by the spreadsheet amount to $11.05 for the B-train, versus $11.57 for the 
four-axle semi-trailer. Based on total operating costs, the switch to a B-train would provide 
a slight economic advantage. 

5,0 CONCLUSIONS 

OTTO 2000 is simple to use, and is based on solid scientific and technical information. It 
lets permits managers do the following: 

• Gauge the costs and benefits of proposed modifications to a transportation system; 
• Specify a vehicle tailored to their specific operations; 
• Manage the logistics of their operation by providing estimated cycle times and 

average speeds for their haul vehicles; 
• Establish the relation between road cost and trucking cost. 

In the future, FERIC plans to broaden the usefulness of OTrO by integrating it with the 
Geographical Information Systems (GIS) being used by many companies. This can help 
them with road design by matching simulation results to their road network database. We 
will also integrate OTTO with the other software that FERIC has produced or that is 
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currently under development (e.g., Interface and a Road Management System). Interface is 
FERIC' s cost-analysis software for forest operations, and integrating it with orTO will let 
managers quickly estimate the tota! cost of various options. The Road Management 
Software, currently under development, will help FERIC members to manage and plan their 
road assets. Its integration with orro will help operations managers think of trucking and 
road construction and maintenance as a combined system rather than as independent 
entities. 

There is little doubt that in its present format and with the planned integrations, OTTO will 
be increasingly popular and useful among our members., and its installed base should 
continue to grow. 
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Figure 1. Flowchart of simulatioll logic 
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Table 1. Details ofthe road used for the three simulation§ 

Section Length (km) Surface Speed limit (km/h) 

Provincial highway 51 New asphalt 90 

Primary forest TOad 69 Cnlshed rock 70 

Secondary forest road 25 Select gravel 60 

Tertiary forest road 6 Rough gravel or earth 40 

Total 151 

Table 2. Specifications of the base vebicle used in the three simulations 

Engine 

Transmission 

Rear axle 

Drive tires 

Weights 

Table 3. Simulation results 

Caterpillar 3406E 455 hp, 1650 ft-tb max. torque 

Fuller RTLO IS-speed rated torque of 1850 ft-Ib 

MeritorRT 52000/215000 with a 4.89 reduction ratio 

Michelin XDE AlT llR22.5 

Tare: 18.0 t; Gross Combination Weight: 55.5 t 

Configuration Trip time (h:m:s) Average speed Fuel consumed Fuel consumption 
(kmlb) (L) (LllOO km) 

Base 4:2728 67.9 153.5 50.7 

550-hp engine 4:25:09 68.5 160.5 53.0 

Rougher road 4:44:01 63.9 180.5 59.6 

B-train 4 :30:13 67.2 170.8 56.4 
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