EARTHMOVING  &  EXCAVATION

Earthmoving Fundamentals

Loadability is the term used to define the ease with which material may be dug and loaded; the choice of the type of earthmoving equipment depends to a great degree on the loading characteristics of the material.

Weight or volume determine the carrying capacity of equipment; dense material may give a full load to the equipment before the volume is filled.  Weight also affects the manner of loading of a scraper, pushing by a bulldozer or casting by a grader etc. Weight affects the ability of equipment to turn, manoeuvre and haul.

Swell is the volume increase in material when removed from its natural state, expressed as a percentage of the increase in volume.

Load Factor is the percentage decrease in density of a material from its natural to a loose state.

Compactability is the compression of soil from its loose to its final state at the point of placing after moving.

Power Required is the power required to do work (e.g. pulling or pushing a load). The amount of power available compared to the required power can determine how fast a machine can operate.

Rolling Resistance is the retarding force of the ground against the wheels of a vehicle. This force must be overcome before the vehicle will move. It is affected by internal friction of a tyre, tyre flexing, penetration of the tyre into the soil and load being carried by the tyre. Track type tractors are not affected by rolling resistance.

Grade Resistance is the retarding force of gravity which must be overcome to move a vehicle uphill. When a vehicle travels downhill it receives grade assistance due to gravity. It is most frequently measured as percent slope (ratio between vertical and horizontal distance). More power is required to overcome grade resistance.

Power available - horsepower, watts, newtons metres per second or joules per second are the primary measure of the power available. These must be considered in terms of rate of doing work and consequently the speed at which the machine moves and exerts a given force.

Cycle time is the amount of time it takes a machine to complete a set of operation, e.g., loading, hauling, dumping and returning to a position ready to start loading again. The time taken to get a job done is determined from the time taken for a machine to make a one round trip or cycle.

Production is governed by the number of trips per hour and the payload per trip. Profitable production means moving large quantities of material at the lowest possible cost.

Efficiency factor - An equipment which operates effectively for 40 to 50 minutes/hour has an efficiency factor of 0.67 to 0.83.

