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1.1 Introduction 
 
These training materials are based on the unit of competency RIIMPO325D Conduct Civil Construction Scraper 
Operations. 
 
You will learn about: 
 

 Planning and preparing for work. 
 

 Conducting routine checks. 
 

 Operating scrapers. 
 

 Coupling scrapers. 
 

 Relocating the scraper. 
 

 Maintenance and other housekeeping tasks. 
 
 

 

1.1.1 What is a Scraper? 
 
A scraper is a piece of heavy equipment used for earthmoving. There are two main types of scrapers – elevated scrapers 
and open bowl scrapers.  
 

Elevated Scrapers 
Elevated scrapers are self-propelled, articulated wheeled vehicles. They have a 
prime mover for control and a sliding floor bowl. The bowl has an elevator shaft 
which helps to load and unload the scraper. On most scrapers the elevator is 
hydraulically driven but some models have a separate power source. 
 
 

 
 
Open Bowl Scrapers 
Open bowl scrapers are self-propelled, articulated wheeled vehicles. They have a 
prime mover for power and control and a sliding floor bowl.  
 
Standard open bowl scrapers require the assistance of a push dozer or a tandem 
motor (one engine drives the front wheels, while the other drives the rear wheels) 
to give additional power for the scraper operations. On dual powered scrapers the 
tractor engine should be started first. 
 
Standard open bowl scrapers are regularly used in a ‘push-pull’ arrangement. This is 
where two (or more) scrapers are attached together to provide additional power. 
Operators may need to be familiar with tasks such as coupling, disengaging, and 
operating in conjunction with another unit. 
 
Some open bowl scrapers are fitted with an auger attachment in the bowl to provide 
self-loading capability. 
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1.1.2 Scraper Components 
 
The following diagram and table shows the basic components of a scraper. 

 

 
 

Component Explanation 

Motor or Drive Unit 
Engine of the machine. Dual power scrapers will have a secondary engine at the back of the 
machine. 

Cabin 
Part where operator sits and operates the machine. Controls include: steering wheel or joystick, 
transmission controls, brakes, emergency stop controls. 

Hitch Point 
Point where linkage between different parts occurs. Most modern scrapers have a cushion hitch 
that makes for a more comfortable, safer drive. Older vehicles will have a straight hitch. This is 
a very dangerous point for crush injuries because of the limited visibility of the operator. 

Hydraulics Generic name given to all hydro-static drive units including hoses and rams. 

Apron Closes once material has been loaded to keep it in the bowl. 

Blade 

Points, tips, boots, or blades designed to tear or break hard materials. These may need 
replacing regularly. In hard material areas the operator may need to be changing these 
attachments daily. Refer to the operator’s manual for the particular machine for detailed 
instructions on how to change attachments. 

Auger or Elevator 
Depending on the type of scraper. The auger helps move the material into the bowl once it has 
been cut by the blade. 

Ejector Ejects the soil from the bowl. 

Bowl or Hopper 
Where the materials land after scraping and before dumping. Scrapers can be either open bowl 
or elevated. 
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1.2 Site Policies and Procedures 
 
You must follow all safety rules and instructions when performing any work. If 
you are not sure about what you should do, ask your boss or supervisor. They 
will tell you what you need to do and how to do it in a safe way. 
 
Before starting your work you need to make sure you have access to all 
operations documentation for the job. This will help you to do your work in the 
safest way and make sure all work is compliant. 
 
 
 
Operations documentation includes: 
 

 
 

 
 

Your worksite will also have instructions for working safely including: 
 

 Emergency procedures, including using fire fighting equipment, first aid and 
evacuation. 

 
 Handling hazardous materials. 

 
 Safe operating procedures. 

 
 Personal protective clothing and equipment. 

 
 Safe use of tools and equipment. 
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1.3 Work Instructions 
 
You need to be clear about what work you will be doing. Make sure you have everything about the job written down 
before you start. This includes what you will be doing, how you will be doing it and what equipment you will be using. 
 
Make sure you have all of the details about where you will be working. For example: 

 
 The Site – Is there clear access for all equipment? Are there buildings, 

structures, facilities or trees in the way? What are the ground conditions like? 
 

 The Weather – Is there wind, rain or other bad weather? Is it too dark? 
 

 Facilities and Services – Are there power lines or other overhead or 
underground services to think about? 

 
 Traffic – Are there people, vehicles or other equipment in the area that you 

need to think about? Do you need to get them moved out of the area? Do you 
need to set up barriers or signs? 

 
 Hazards – Are there dangerous materials to work around or think about? Will 

you be working close to power lines or other people? 
 

 
 
You also need to make sure you have all of the details about the kind of work you will 
be doing: 
 

 The Task – What kind of material is being moved? How much is there to 
move? How long do you have to complete the work? Where will the load be 
discharged? 

 
 Plant – What type of plant will be used? How big is it? How much room does 

it need? 
 

 Communications – How are you going to communicate with other workers? 
 

 Procedures and Rules – Do you need any special permits or licences? Are 

there site rules that affect the way you will do the work? 
 
 
 
 

1.3.1 Reading and Checking Your Work Instructions 
 
All work needs to follow worksite, environment and company safety procedures. 
 
Procedures help to make sure that all work is done in a safe way, without damaging 
equipment or putting people in unsafe situations. They also help to make sure that 
work is done in the correct order and doesn’t interrupt or get in the way of other work 
that is happening on the site. 
 
Your work instructions will tell you the safest way to do the job, and the equipment that 
you will need to use. It is a good idea to check your work instructions with your boss or 
supervisor to make sure you know exactly what you need to do. 
 
If you don’t know where to get your instructions or you can’t understand them, you can 
ask your boss or supervisor. They will tell you where to find your work instructions and 
explain what they mean. 
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1.3.1.1 Scraper Operations 
 
The tasks performed by a scraper include: 

 
 Stripping materials to a specified depth. 

 
 Spreading materials. 

 
 Cutting and filling materials to line and level. 

 
 Cutting drains and battens. 

 
 Rough grading and backfilling. 

 
 Cutting and boxing. 

 
 Stockpiling. 

 
 Site clean-up. 

 
 Coupling and operating in tandem (for push-pull scrapers). 

 
 
 

1.3.2 Work Method Statements 
 
Many worksites require a work method statement before any work can start. A work 
method statement is a list of steps that outlines how a job will be done. It also includes any 
hazards that occur at each step, and what you need to do about them. 
 
These statements can also be known as Safe Work Method Statement (SWMS), Job Safety 
Analysis (JSA) or Safe Operating Procedure (SOP). 
 
Work method statements are a great tool for organising your work activities. They help to 
make sure you have completed everything and will also outline the details of all tools, 
equipment and coordination needed with other workers relating to your job. Make sure all 
of these are available and ready before you start. 

 
 

1.3.3 Project Quality Requirements 
 
Every civil construction project will have quality requirements. These outline when tasks need to be completed and the 
required standard of the work. 
 
Your work instructions and plans or drawings will guide you, and help you to make sure you are achieving the quality 
standard for the project.  
 
They can include: 
 

 Project dimensions. 
 

 Project tolerances. 
 

 Standards of work. 

 
 Material standards. 
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1.3.3.1 Plans, Drawings and Sketches 
 
Some of your work instructions might be given to you in drawings and sketches. You will need to get the information out 

of these and use it to do your job. 
 

Project plans and drawings give you an overview of the site, for example: 
 

 Location of the site and earthworks in relation to the surrounding area. 
 

 The position of structures, roads, access areas. 
 

 Layout of drainage lines. 
 

 Foundation details and landscaping features. 
 
Depending on the project, drawings may be very detailed or they could be simple 
sketches.  
 

You should learn about the conventions and symbols used in the plans and drawings so you can understand what the 
information means. 
 
 

1.3.4 Civil Construction Sequences 
 
Civil construction projects are made up of a range of smaller tasks or activities. It is important that these are done in the 
right order for the project to go smoothly. 
 
Here is a basic civil construction sequence from clearing the area through to preparing for road construction: 
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1.3.5 Basic Earthworks Calculations 
 
As a scraper operator, the 2 main calculations you will need to be able to apply are for Area and Volume. 

 
Area can be calculated using the following formula: 
 

 
 
 
 
Volume can be calculated using the following formula: 
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1.4 Emergency Procedures 
 
Emergency procedures will vary depending upon the worksite. These procedures could include: 

 
 Emergency shutdown. 

 
 Evacuation. 

 
 First aid. 

 
 Fire fighting. 

 
 
 

1.4.1 Emergency Shutdown of Equipment 
 
If there is a fire, emergency or accident you might need to use the emergency stop on the 
equipment you are using. This will turn the equipment off immediately. You can also use 
the emergency stop if the equipment stops working properly or you lose control of the 

equipment. 
 
 
 
 
 

1.4.2 Evacuation 
 

Things to remember are: 
 

1. Keep calm. 
 

2. Move away from the danger to a designated evacuation point, sometimes 
called an emergency assembly area. 

 
3. Do not let other people into the area. 

 

4. Call emergency services in accordance with workplace procedures and policies. 
 
 

 
 

1.4.3 First Aid 
 
First Aid is the quick care given to an injured or ill person. Every site will have a First Aid 
Officer. If somebody needs first aid you must tell your supervisor or First Aid Officer. Do 
not try to give first aid if you have not been trained. 
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1.4.4 Fire Fighting Equipment 
 

Fire fighting equipment on site could be anything from small fire extinguishers through 

to large water cannons. Different fire fighting equipment should be used for different 
types of fire. Always check the equipment for information on what type of fire it can be 
used on. 
 
Steps for using a fire extinguisher: 
 

1. Evacuate the area. 
 

2. Isolate the area. 
 

3. Call emergency services or other designated on site procedure. 
 

4. If it is safe to do so, use an extinguisher to attempt to control the fire using 
the PASS system. 

 
 
The PASS system: 

 

 
 
Contact your site emergency management team as soon as possible and call the fire brigade on 000. 
 
 
 

1.5 Hazard Identification & Control 
 
Before you start work, you need to check for any hazards or dangers in the area. If you find a hazard or danger you need 
to do something to control it. This will help to make the workplace safer. 
 
The best way to control hazards is to use a simple problem-solving approach: 
 

1. Identify the problem. (What is the hazard?) 
 

2. Identify the cause of the problem. (What is causing the hazard?) 
 

3. Work out the different options that you have to solve the problem. (What can 
be done to eliminate or minimise the hazard as much as possible?) 

 
4. Choose the best option to solve the problem and apply it. (What is the best 

option to eliminate or minimise the hazard?) 
 

5. Check to see if the problem has been solved. (Has the hazard been eliminated 

or reduced to a safe level?) If not, you will need to use additional, or better 
options for fixing the problem (controlling the hazard). 
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1.5.1 Identify Hazards  
 

Part of your job is to look around to see if you can find any hazards before you start 

any work. 
 
A hazard is a thing or situation that causes injury, harm or damage. 
 
When you start checking for hazards, make sure you look everywhere. A good way 
to do this is to check: 
 

 Up high above your head. 
 

 All around you at eye level. 
 

 Down low on the ground (and also think about what is under the ground). 
 
 
 
Some hazards you should check for in the work area: 
 

 Overhead and underground services. 
 

 Uneven, soft, slippery or unstable terrain. 
 

 Trees. 
 

 Fires. 
 

 Bridges. 
 

 Excavations. 
 

 Buildings. 
 

 Traffic. 
 

 Embankments. 
 

 Cuttings. 
 

 Hazardous materials. 
 

 Structures such as site offices and scaffolds. 
 

 The weather and environment. 
 

 Other workers or site visitors. 
 

 Pedestrians and other public traffic. 
 

 On site vehicles, plant, equipment and machinery. 
 

 Poorly maintained or faulty equipment. 
 

 Hazards from components of the scraper (e.g. hoses under pressure, 
hydraulic tanks, cooling systems or braking systems). 

 
 Road surface and edge solidity. 

 
 Handling characteristics of the scraper. 

 
 Effects of the load as you move or scoop it. 

 
 Chemical hazards such as fuel, chemicals, contaminants, gases or dusts. 
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1.5.2 Control Hazards 
 
After you have found hazards or dangers you need to work out how bad they are: 

 

 
 
 
 
The Hierarchy of Hazard Control is the name given to a range of control methods 

used to eliminate or control hazards and risks in the workplace. The Hierarchy has 6 
levels. 
 
It is important to understand what each level in the Hierarchy stands for and how 
they can be applied to your work. 
 
 
 

1. Elimination 
Completely remove the hazard. This is the best kind 
of hazard control.  

2. Substitution 
Swap a dangerous work method or situation for one 
that is less dangerous.  

3. Isolation Isolate or restrict access to the hazard. 

4. Engineering Controls Use equipment to lower the risk level. 

5. Administrative Controls Site rules and policies attempt to control a hazard. 

6. Personal Protective Equipment 
The least effective control. Use PPE while you carry 
out your work. 

 
 
 
 
It is important to think about all of the options available when deciding on the best 
hazard controls. You may need to use more than 1 control measure to bring the risk 
level down to an acceptable level.  
 
Check the situation after you have applied a control measure to see if more 
controls, or different controls are needed to make the job safe. If more controls are 
needed, make sure they are applied before you start or continue the work. 
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1.5.2.1 Personal Protective Equipment (PPE) 
 
Personal Protective Equipment (PPE) is clothing and equipment designed to lower the chance of you being hurt on the 

job. It is required to enter most work sites. 
 
It includes: 

 
 Head protection – hard hats and helmets. 

 
 Foot protection – non-slip work boots. 

 
 Hand protection – gloves. 

 
 Eye protection – goggles, visors or glasses. 

 
 Ear protection – plugs or muffs. 

 
 Breathing protection – masks or respirators. 

 
 Hi-visibility clothing – clothing that makes you stand out and lets other 

people know where you are. 
 

 Weather protection – clothing that protects you from the sun or from the 
cold. 

 
 
 
 
Make sure any PPE you are wearing is in good condition, fits well and is right for the 
job. 
 
If you find any PPE that is not in good condition, tag it and remove it from service. 
Then tell your supervisor about the problem and they will organise to repair or 
replace the PPE. 
 
 
 

1.5.2.2 Traffic Control Barricades and Signage 
 
In some cases you may need to isolate the work area. Set up barricades and signage to warn others that you are working 
in the area and that it is dangerous for them to come too close. 
 
On worksites it is often necessary to control the movement of traffic around and through the site. To do this there are 2 
different types of traffic management plans: 
 

 
 
 
In the traffic or vehicle management plan, signs and the distances between signs will 
be listed. Reading the plans will show you where particular signs need to be placed.  
 
Signs and barriers may include: 
 

 Danger or warning signs like speed limits, ‘workmen ahead’ or ‘reduce speed’. 
 

 Flashing lights. 
 

 Barricades and fences. 
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1.5.3 Environmental Protection Requirements 
 
Environmental protection requirements are part of every worksite. Make sure you check with your supervisor about what 

environmental issues need to be managed during your work.  
 
All environmental details should be listed in an ‘Environmental Management Plan’ for the 
site. It can include details for: 
 

 Waste management.  
 

 Water quality protection.  
 

 Noise control. 
 

 Vibration control. 
 

 Dust management. 
 

The plan will outline the steps and processes needed to prevent or minimise damage to the environment through the use 
of machinery and equipment. 

 
 

2.1 Choose and Check Plant and Equipment 
 
Once you have confirmed your job requirements you need to choose the right plant, equipment and attachments to get 
the job done. 
 
When choosing plant and equipment you need to think about: 
 

 The task requirements, specifications and goals. 
 

 The appropriateness of the equipment for the completion of the task. 
 

 The characteristics, correct use, operating capacity and limitations of each 
item. 

 
 The potential risks to yourself and others in the intended use of the 

equipment.  
 
Information about technical capabilities and limits can be found in the operator 
manuals for each item. 
 
It is not safe to operate plant, equipment or attachments beyond the manufacturer’s specifications. This may cause the 
machinery to break and could also cause an accident. 
 
You should also assess the ground conditions to decide if the scraper you are using is suitable for the terrain. 



 

RIIMPO325D Conduct Civil Construction Scraper Operations 
Learner Guide 

Page 17 

2.1.1 Scraper Characteristics and Limitations 
 
Check the operator’s manual and manufacturer’s specifications for information about: 

 
 Load limits and operating capacities. 

 
 The limits of slopes that can be negotiated both loaded and unloaded. 

 
 Manoeuvering capability, such as turning radius and stopping distances. 

 
 Attachment use. 

 
 Materials and handling requirements. 

 
 
 

2.1.2 Choosing a Scraper Attachment 
 
Attachments include: 
 

 
 
 
 
When choosing an attachment you have to work out if it is suitable for the tasks you need to 
complete by confirming: 
 

 What the attachment is designed for. 
 

 If it is an approved attachment that can be used with the scraper you are operating.  
 

 The manufacturer’s requirements for the attachment. 
 

 That you know how to use the attachment properly. 
 
You will find this information in the operator’s manual for the scraper and the operator’s 
manual for the attachment. Otherwise you may need to check the workplace equipment 
procedures for your site. 
 
 
 

2.1.3 Fit and Remove Attachments 
 

Once you have decided that the attachment is right, you need to attach it securely 
using approved attachment points and methods. Each attachment will have its own 
requirements for how and where it is fitted on the scraper. You can find this 
information in the operator’s manual or manufacturer’s instructions. 
 

Make sure you take appropriate safety precautions (such as releasing hydraulic 
pressures where needed) before fitting or removing attachments. 
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Generally, to fit an attachment: 
 

 
 
 
Generally, to remove an attachment: 
 

 
 
 

2.1.4 Conduct Routine Checks 
 
Before you use any piece of plant or equipment, you need to conduct routine checks 
to make sure it is safe to use. Check the machine logbook before you start your 
inspection to see if there are any faults that still need to be fixed before you can use 
the scraper. 
 
Also make sure you are wearing the correct PPE before you start checking the 
machine. 
 
 
 
 
Routine checks are made up of: 
 

 
 
Generally, routine checks are performed at the start of each day or shift. 
 
You can use an inspection checklist to keep a record of the checks you have made. 
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2.1.4.1 Pre-Start Check 
 
Pre-start checks are done before the engine is started. Walk around the scraper and look for anything that is out of the 

ordinary. 
 

Part or 
Component 

What to Check for 

Structure 

Check the general condition of the scraper.  

Check for oil or other fluid leaks. 

Check for any signs of visual weaknesses, damage, stressed welds or paint separation. 

Tyres 
Check the condition and air pressure of the tyres to make sure they are within the manufacturer’s 
specifications. 

Fluids and 
Lubrication 

Check that the oils (engine, transmission, hydraulic) and fuel are at the right levels. 

Check that the water or other approved coolant is at the right level. 

Transmission fluid needs to be checked in accordance with the manufacturer’s specifications. 

Check grease holes, grease pins and other parts are lubricated to ensure smooth operation. 

Engine 
Check condition and security of battery. Check electrolyte levels. Check for any obvious signs of 
damage or wear. 

Air Brakes If an air system is installed on the scraper you need to drain water from the tank daily. 

Hydraulic Rams 
and Hoses 

Hydraulic rams and pressure hoses are checked for splits, leaks, fractures, bulges and bent piston 
rods. 

Decals and 
Signage 

Check that all decals and signage are present on the machine.  

Check that the load or data plate is readable – if you are not able to determine the safe working load 
of the machine it should not be used. 

Windows Check that the windows are clean and you have good visibility from the operator’s chair. 

Cabin Check that the seat and safety belt are in good condition. Check that the cabin is clean. 

Service History 
and Logbook 

Check the machine hour meter, manufacturer’s recommendation and logbook to find out if the 
scraper needs to be serviced. You can also check the instruments or computer for this information on 
later models. 

For exact details on the components for the machine you are operating, check the operator’s manual 

as different brands may have different requirements. 

 
 
 
 

2.1.4.2 Operational Checks 
 
Operational checks are made once the engine is started. 
 

Climb into the scraper using 3 points of contact at all times (2 hands and 1 foot 
or 2 feet and 1 hand). This is the safest way to climb in and out of the machine.  
 
Adjust the seat until comfortable and make sure you have maximum visibility. 
Secure your safety belt. 
 
Make sure all holding brakes are on and the scraper is in neutral gear (where 
appropriate) before the scraper is started. 
 
Start up the scraper following the manufacturer’s instructions. You will need to 
let the engine idle for the required amount of time. Depending on the individual 
machine this idle time could range from 3 to 10 minutes. 



 

RIIMPO325D Conduct Civil Construction Scraper Operations 
Learner Guide 

Page 20 

Controls and functions that need to be checked on the scraper: 
 

Part or Function What to Check for 

All Controls  Test all movements and functions. 

Gauges and 
Instruments 

Check that all instruments are displaying properly and are not signalling any alarms or 
warnings. 

Safety Devices Test all lights and other warning devices. 

Attachments Check that it works properly. 

Travel, Turning and 
Brakes 

Test all movements and brakes, including the emergency stopping device. 

Test the accelerator and brakes and attachment movements. 

Ancillary Equipment 
Test out all communications devices, air-conditioning, two-way radios, lights and any other 
systems or functions fitted. 

Positioning 
Instrumentation 

Test the GPS and auto levelling controls (if fitted). 

 
 

 
Be careful when conducting operational checks by: 
 

 Wearing appropriate PPE as required. 
 

 Making provisions to support the bowl when it is raised and prevent it from 
descending when working underneath. 

 
 Blocking the ejector before doing any work inside the bowl. 

 
Once you have finished your operational checks it is a good idea to check for 
external signs of oil or fluid leaks. It is common for the start-up process to cause a 
leak through hoses breaking.  

 
Always make sure your safety belt is on and attachments are raised before moving off. 
 
 

 

2.1.5 Recording and Reporting Faults 
 
Once all routine checks are finished, you will need to report any problems, faults, 
defects and damage that you found during the inspection so that they can be 
repaired and the machine and equipment are safe for you or the next operator to 
use. 
 
Make sure the scraper is tagged out (isolated from use) until the repairs have been 
made. 
 
Record the details of the problem in a fault report or the scraper logbook. 


