DGCST091 Shovels and Excavators 


INTRODUCTION

To be able to move the quantities of earth required in today’s mines and construction sites, earthmoving plant, and in particular shovels and excavators, is becoming larger. This is in turn increases the intensity of existing hazards and creates new ones.

Statistics show that in Australia, up to 43% of accidents and incidents on a mine site occur during excavation and dirt movement.

Today we will: 

· identify the difference between shovels and excavators;

· identify operating hazards;

· identify hazards around shovels and excavators;

· show how to reduce these hazards; and

· identify some common operating errors.

SHOVELS AND EXCAVATORS

Before we can look at the hazards we need to understand the difference between a shovel and an excavator and where they are typically used. 


“What is the difference between a shovel and an excavator and how does this affect their operation?” 


Differences between shovels and excavators are:

	Shovel
	Excavator

	The bucket mouth faces away from the shovel.
	The bucket mouth faces towards the excavator.

	Shovels tend to be larger and more static in operation.
	Excavators are more mobile.

	Shovels dig into the material.
	Excavators pull the material towards the excavator.

	Shovels tend to work on the same level and facing.
	Excavators tend to work above the face

	Shovels usually unload by releasing the material through the bottom of the bucket
	Excavators usually unload by tilting the bucket away from the machine


PRE-START CHECKS
Usually, as part of the standard procedure, the operator will carry out a pre-start mechanical check and check of the surrounding work area.

The work area can include hazards to the operator, the machinery and to people or vehicles entering the area.

Any change in the conditions since the operator was last at the site is a good indication that new hazards are now present.


What are some of the signs that may indicate a change in conditions?


Water lying around – excess water or rain can loosen the material and potentially cause slips and slides.

Loose material at the base of the face – this can indicate a slide or slippage since the operator was last on site.

Cracks in the ground near the edge of the face – visible cracks that were not there before indicate possible sheering or slipping.

Rocks lying around – indicate the possibility of work being carried out above.

ACCESS AND EGGRESS

A large number of injuries attributed to heavy plant, including shovels and excavators, happen before the machine is even started. Most of these injuries are caused either by people falling from the machine, slipping on the machine or straining to reach steps or rails.

Operators should always be on the lookout for potential hazards that can cause accidents while climbing onto the machine. 

It is extremely important to report any of these hazards to your supervisor because if they are left uncorrected they usually get worse and will eventually cause an accident.

Operators or maintenance people should never carry heavy objects up steps or ladders. These include items such as machinery parts and heavy lunch containers. If mechanical means are not available, it is better to raise or lower these items using a rope.


“What are some of the potential hazards we should be looking for when about to climb onto the machine?” 


The main causes of accidents while climbing on or off machinery are:

· missing steps – people tend to overreach causing the person to slip or strain themselves;

· broken or loose steps – these are not always obvious so it is important to look closely before using them;

· broken or loose handrails or supports – close observation is important as these are also not always obvious;

· protruding objects – conditions can change and often these hazards may not have been present the last time you climbed off the machine; and

· obstacles – if another person has had access to the machine since you were last on it, there could be tools or other obstacles left on the access.

Changing conditions are a main cause of accidents and incidents. Always access the machine bearing in mind that conditions may have changed since you were last there.

Your area of vision in the larger shovels and excavators is severely restricted. When alighting from the machinery you may not always be able to see, or be seen, clearly. Always make a point of checking for vehicles or changes in conditions prior to taking the last step off the machine.

OPERATING THE SHOVEL OR EXCAVATOR

Operating any plant involves a lot of repetitive work and actions. This is potentially the greatest hazard involved in plant operation. This is more so when operating in static locations as you do with shovels and excavators. The situation is made worse by the fact that vision of the surrounding area is restricted in the larger machines, such as when they are used on mine sites and in large excavations. 

If an action is performed over and again the natural expectation is that the results and conditions will always be the same. Unfortunately this is not the case. 

It is important to always expect the unexpected. 

“What are some of the changes you can expect to happen?”


Changes that can be expected are:

· vehicles  that were not there the last time you slewed;

· people who have walked up outside your area of vision;

· the plant being loaded may not have parked in the same position as the last one did; and

· rocks or dirt that may have fallen from a truck or rolled down the face. 

If the load is being deposited into another vehicle, it is important that you discuss with the driver the loading technique and position after each break. You should inspect the area and agree on the park up position of the vehicle. 

Jarring injuries and damage to equipment occurs during the depositing of material from the bucket to the vehicle. As an experienced operator you should ensure that the material you load is free from very large rocks.  Never allow the bucket to pass over the cab of the vehicle being loaded, as this is illegal under the Mines Regulations.

You should position the bucket in such a manner as to avoid contact with the vehicle, but position the bucket close enough to the tray of the vehicle to avoid heavy impacts when the load is released.

“What points should the driver and the operator discuss?”

Some of the topics you should discuss with the driver are:

· where the excavator or shovel is going to be working;

· where the vehicles should park up;

· how to ensure that vehicles are parked in approximately the same place;

· obstacles in the work area;

· the proximity of structures and power lines;

· access and egress points to the work area;

· traffic flow patterns;

· overloading;

· the type of material that is going to be loaded; and

· communication signals.

PEOPLE AND EQUIPMENT AROUND MACHINERY

Ensuring that accidents and incidents do not occur around shovels and excavators is not only the operator’s responsibility.  Visitors or other workers entering the work area should always make sure it is safe to do so prior to entering.

“What are some ways accidents and incidents can occur near a shovel or excavator?”

Accidents and incidents can occur by:

· rocks or material falling from the bucket;

· being run over by moving machinery;

· being struck by the bucket or counterweight while the machine is slewing;

· being struck by free flowing debris from the material face; and

· slipping, tripping and falling over material lying around.

Your space in the cab takes up approximately 2% of the total work area of a shovel or excavator.  Some of the things you need to be aware of are:

· from this 2%, the operator’s vision of the work area at any one time can be as low as 25%;

· this leaves a very large blind spot of 75% of the work area;

· while slewing, the bucket can be travelling up to 10 times faster than the cab; and

· there is a counterweight at the rear of the machine, which you cannot see.

Therefore, when working the machine, you have a lot to think about at any one time.  Each extra area of concern greatly increases the potential of an accident or incident.

If you are approaching a shovel or excavator, before entering the work area, ensure that the operator is aware of your presence.

“How can you be sure that the operator is aware of your presence?”


Before entering the work area:

· if a two way radio is available call the operator and inform them of your intentions and ask permission to enter the area;

· if no radio communications are available adopt a position outside the maximum turning circle of the machine;

· ensure the position is within the view of the operator, on the cab side of the machine and forward of the cab;

· wave your hands in an accentuated motion until you are sure the operator has seen you;

· do not move forward until the operator gives you permission or indication that it is right to do so, either by signaling or blowing the horn; and

· never approach the machine until it has come to a complete stop and the bucket is in the crowded position or resting on the ground.

PERSONAL PROTECTIVE EQUIPMENT

All mine sites and construction sites have regulations governing the basic personal protective equipment to be worn.

When operating or working around an excavator or shovel emphasis should be put on the wearing of:

· hard hats whenever outside the protection of the machine or vehicle cab;

· safety glasses to protect the wearer from the inevitable dust;

· dust mask if the conditions require it; and

· hearing protection, which should be worn at all times in and out of the machine.

SUMMARY

There are some significant differences between a shovel and an excavator. Despite this the hazards are similar for both machines and operations.

Hazard management should start at the very beginning of the operation by carrying out a pre-start inspection and identifying as many of the hazards present as possible.  There are significant signs in the work area that can alert a person to possible dangers.

A large number of accidents occur while climbing on and off machinery.  Being alert to the possible hazards can prevent these.  If damage or hazardous situations are found it is important to report them immediately to your Supervisor and arrange to have them fixed.

Operating machinery requires a lot of repetitive work that can affect your concentration. You need to remain alert to the way you operate the machine because this can cause injury or damage.

Large shovels and excavators have significant blind spots that prevent the operator from seeing a lot of what is happening around them.  This places a lot of onus you when working or moving around the area to always make sure the operator is aware of your presence. 

Even with sealed cabs and silenced exhaust systems there is a chance of excessive noise.  It is advisable to wear hearing protection at all times.
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Further References for the Supervisor





Code of Practice


Excavations


WorkSafe Western Australia





Mines Safety and Inspection Act Regulations


Occupational Safety and Health Regulations 1997

















Hand out sheet 2 – Pre-start checks
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Hand out sheet 6 – Common causes of accidents and incidents








Hand out sheet 7 – Entering the work area
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Hand out sheet 5 – Planning how you will work together








Hand out sheet 4 – Changes to expect








Hand out sheet 3 – Potential hazards
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