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Haulage Profile is a Vulcan tool which helps to users to estimate truck hours for a 
particular mine plan.

It consists basically of two set of activities: define or select routes, and define or 
estimate truck speed.

So far Haulage Profile has been recognised as a ‘good’ tool to estimate truck 
hours, providing a good graphical interface to design the haulage routes.

Some users however were asking to incorporate the speed calculation based on 
the truck rimpull curves to provide more confidence to their fleet requirement 
calculation, and avoid subjectivism at the time of assigning the truck speed for 
calculations. 

Particularly for mines with many phases and destinations, a simplification on the 
process of route selection was requested to save time.
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If a truck moves at a constant speed, then there is a balance of forces between 
the resistance (FR) as opposed to the movement of the truck and the thrust force 
(FT) that it performs to keep moving.
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Given that the power of the truck is constant, it can be inferred that the push for 
speed is a constant as well.

This means that a greater thrust force is required to neutralise a greater 
resistance to the movement and consequently slows down the speed of the truck.

This phenomenon can be seen as an analogy to the gears of common motor 
vehicles: if a higher engine power is required (minor gear), the speed that the 
vehicle can produce is lower.

It can be inferred that the engine power (W) is equal to the thrust force (FT) 
multiply by the speed (S).
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The rimpull is the equivalent of  all resistance forces which are in opposition to 
the truck movement. Rimpull is proportional to the truck weight and road 
conditions.

The rimpull is the result of three factors:

road grade

rolling resistance of the ground (soil friction)

internal friction (this is usually negligible)

Then the rimpull can be modelled according to the following equation:
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During the truck movement the thrust force is in equilibrium with the resistance 
force (rimpull) and directly proportional to the engine power (W) and inversely 
proportional to the truck speed (S), then the rimpull can be formulated as shown.
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Then the truck speed can be calculated as a function of the truck weight, the road 
conditions and the engine power as shown in the equation shown.
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The rimpull curve defines the maximum operating speeds for different road 
configurations (grade and rolling resistance).

10% positive road grade resistance working against the truck + 2% positive 
rolling resistance working against the truck = 12% total resistance.
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The retarding curve is the equivalent to rimpull curve when the truck is moving 
down the road, and reflects the speed for the engine gear which avoids the 
brakes overheating.

The retarding curve also depends on the length of the road.

10% negative or grade favouring to make the truck roll away + 2% rolling 
resistance opposing the truck movement (rolling resistance is always against 
you).

Give a total effective grade of -8%, where minus means a favourable grade and 
the need to use a retarder chart.
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The rimpull and retarder curves represent maximum speed the vehicle can 
mechanically achieve.

The maximum engine power could be achieved for a optimum combination of 
speed and rimpull.

Certainly using rimpull and retarding curves enables more accurate speed 
calculations, however there are some factors which these curves do not consider, 
such as:

• Congested areas or sharp turns where speed must be lower.
• Haul roads are commonly broken into segments where grades or conditions 

change.
• Operator skills.
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Given Vulcan was not able to manage rimpull and retarding curves, 
Haulage Profile was using average speed assumptions typically for 6 route 
types:

• Loaded Truck: ramping up, flat and ramping down

• Empty Truck: ramping up, flat and ramping down

Some users prefer to take average speed from Talpac, however the time 
to prepare routes and conduct further analysis in Talpac is too long given 
time constrains to deliver fleet calculations.
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Now with the predefined routes and the external executable program, you can 
run multiples scenarios reducing clicks and improving Vulcan user experience.

And create a haulage database to be used with scheduling.
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Haulage Profile in Vulcan 9 reduces the number of clicks in every operation and 
provides an external program to generate automatic process.

The new algorithm for C-bench and the inclusion of rimpull and retarding curve 
tools provides more precise calculations.

Greater accuracy doesn’t means less truck units, it means more confidence in 
the calculations.

The user can predefined routes and use later on, without needing to recreate all 
the routes (just using segments) and avoid selecting routes every time.

In the future, allowing users to add more than one retarding curve will provide a 
better representation of the different road segment lengths.
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