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1.1 Introduction 
 
This course is based on the national unit of competency RIICBS310D Conduct Patching Operations. 

 
You will learn about: 
 

 Road defects. 
 

 Bitumen products. 
 

 Using a patching truck to repair roads. 
 

 Basic equipment maintenance. 
 

 
 
Roads and pavements naturally break down over time. State and local 
governments have road management and maintenance programs, which include 
regular, scheduled inspections for identifying faults or problems. 
 
These inspections help to determine priorities and schedules for carrying out 
maintenance work and repairs to road surfaces, edges and pavements. 
 
Road maintenance programs are often planned on a yearly schedule as they rely 
on budgets and available funding. 
 
 
 
 

1.1.1 Road Pavement Defects 
 
All faults are the result of the effects of traffic loading (or fatigue) and/or 
environmental conditions, such as extreme heat or cold or the effects of rain and 
water. Often faults will arise from a combination of traffic loading and 
environmental factors. 
 
Each types of fault will have specified repair techniques. Identifying the type and 
severity of the fault will help determine the extent of repair needed. 
 
Disintegration is the gradual breaking up of the pavement into small, loose 
pieces. Potholes and ravelling are 2 types of disintegration. 
 
 
 

 
Disintegration has 2 main causes: 
 

 Mechanical dislodgement – traffic dislodges particles and aggregate 
from the road surface. 

 
 Loss of bond between aggregate and binder – can result from: 

 Dust on aggregate. 

 Aggregate segregation. 
 Inadequate compaction. 

 
Disintegration usually results in potholes and patch failure and if it is not repaired early on it can lead to pavement 
needing complete reconstruction. 
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Potholes 
 
Bowl-shaped holes or depressions that extend into layers below the wearing 
course. Potholes generally have sharp, vertical edges and sides and most often 
occur when the surface course is thinner. 
 
Potholes most often occur when there is poor drainage, leading to weakening of 
the subsoil, and often begins with severe alligator cracking.  
 
Repair is carried out through excavation of the affected area, ensuring the 
removal of water, and then rebuilding of the affected layers. 
 
 
 

 
Patches 
 
A patch is an area of pavement that has been removed or excavated, then 
replaced (for example, with a pothole repair). 
 
If a patch fails (or disintegrates) it can lead to the failure of the surrounding 
pavement. It is therefore important that patches are properly formed, ensuring 
adequate bonding with existing pavement surfaces to ensure that water does 
not enter joins and lead to further disintegration of the pavement. 
 

 
 

1.1.2 Patching Techniques 
 
Identifying the fault type and the extent and severity of the fault will determine what type of repair needs to be 
completed and when. Repair techniques may also alter depending on the materials used e.g. hot mix or cold-mix. 
 
In deciding on the appropriate repair method and material process you will need 
to consider: 
 

 The size and width of the fault. 
 

 The total area of the road and/or pavement impacted by the fault. 
 

 Existing surface drainage conditions. Inappropriate drainage can affect 
the adherence and stability of the repair materials, including sealant 
and emulsions. 

 
 Environmental conditions at the site. 

 
 Organisational procedures and processes. 
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Repairs can generally be put into the following categories: 
 

 
 
 
 

1.1.3 Patching Equipment 
 
This course will focus on the use of a jet-patcher. This is a boom mounted nozzle attached to a truck with a hopper 
containing aggregate which is coated as it is sprayed to patch the road surface. 
 
The main components or systems of the patcher are: 
 
Hydraulic System 
This provides power and control of the patcher functions. 
 
 

Aggregate Delivery System 
This provides the storage of appropriate sized, relatively clean aggregate and the delivery to the mixing nozzle (located on 
the boom). 
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Asphalt Delivery System 
This system provides storage of liquid asphalt and its delivery to the nozzle. 
 
Liquid asphalt is loaded into the storage tank, which in turn is pressurized. This 
emulsion is forced down the delivery line, through the asphalt valve and out to 
the mixing nozzle on the boom. At the mixing nozzle, the asphalt is forced 
through spray nozzles to coat the passing aggregate. 
 

 
Depending on the model being used, some of these patching trucks operate the 
boom from within the cabin with a joystick, while others have controls on the boom 
itself for the operator to use. 
 
Patcher controls generally include: 
 

 Blower controls (on/off, increase/decrease). 
 

 Rock flow controls (increase/decrease). 
 

 Emulsion flow controls (increase/decrease). 
 

 Boom positioning controls (swing left/right, extend/retract, raise/lower). 
 

 
 
 

1.1.4 Bituminous Materials 
 
It is important to check the type of mix or bituminous materials that are required for the task. The mix design or material 
requirements will be approved for the work task and all components in the mix must meet specification requirements. 
 
Mix details include the bituminous products or emulsions required, binding agents, or other specific ingredients. 
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You need to have a general understanding of bituminous material characteristics and uses. The following table details 
bituminous materials and their characteristics and uses. 
 

Bituminous Material Characteristics and Uses 

Bitumen 

Specifications vary to meet the needs of the consuming industries and are based on a 
series of physical tests that define the safety, solubility, physical properties and 
durability of bitumens. The physical properties are designed to define performance 
characteristics that are required under the climatic and loading conditions that the 
bitumen will experience in service. It is used mainly for paving and some roofing. 

Cutback Bitumen Product 

The thickness of the binder in the bitumen has been reduced by the addition of a 
volatile solvent, normally derived from petroleum. 

Typically the solvents used are white spirit and kerosene. 

These products are typically used for spraying and some mixing applications. 

Emulsion 

Usually dispersions of minute droplets of bitumen in water. 

The bitumen content can be varied to suit different requirements and is typically 
between 30% and 70%. 

The primary objective of emulsifying bitumen is to obtain a product that can be used 
without the heating normally required when using cutbacks and paving grade bitumen. 

Emulsions are used largely in road surfacing applications, such as surface dressing, cold 
mixtures and slurry seals. 

Asphalt 

A mixture of a bituminous binder with mineral aggregate (stone), sand and filler, 
typically containing approximately 4-7% bitumen. 

It is primarily used for road construction, the properties being dependent upon the type, 
size and amount of aggregate used in the mixture, all of which are adjusted to provide 
the required properties for the desired application. 

Slurry 
A mixture of bitumen emulsion binder, mineral aggregate, mineral filler, additives and 
water properly proportioned to form a slurry which is spread evenly on the road surface. 

Additive 
Numerous types exist with varying properties that alter the characteristics of bituminous 
products to increase usage. 

Fluxed Bitumen 

Bitumen preparation where the thickness of the binder has been reduced by the 

addition of relatively non-volatile oils. 

Typical fluxants include gas oil and vegetable based oils. 

Generally used in areas of low general temperatures. 

Aggregate 

A broad category of coarse particulate material used in construction, including sand, 
gravel, crushed stone, slag, recycled concrete and geosynthetic materials. 

Used to give strength to the bitumen. 

Cutter Oil 

A light petroleum distillate added to bitumen to temporarily reduce its thickness and is 
lost by evaporation. 

Used to wet the aggregate. 

Kerosene is a common cutter in sprayed seals. 

Polymer 

A large, predominantly hydrocarbon, molecule built up from a very large number of 
chemical units linked together in a chain. 

Polymers change the characteristics of normal bitumen to allow the mixture to be more 
cohesive, with much more strength and significantly higher resistance to parameters like 

fatigue and permanent deformations for road pavements. 

Styrene Butadiene Styrene 
(SBS) Modified Binder 

One of the most common polymer types used in Australia. 

SBS is highly elastomeric and this property is conferred to products which incorporate 
SBS. 

As with all polymers, SBS is available in many different forms. 

Geosynthetic/Geotextile 
Product 

Synthetic products used for filtration, drainage, separation and reinforcement. 
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Each of these has their specific uses and characteristics, which are based on the manufacturer’s specifications and 
requirements. Each will have its own strengths and weaknesses depending upon how the products are to be used.  
 
The characteristics of the bituminous products should be detailed in the operator’s manual for the equipment to ensure 
the correct type and mix of materials is applied and does not damage the equipment.  
 

 
 
 
 

Review Questions 
 

1.  What are the 2 main causes of disintegration? 
 

 
1. 
 
 
 
 
2. 
 
 
 

 

 

2.  What are 4 things will you will need to consider when deciding on the appropriate repair 
method and material process you will use?  

 
1. 
 
 
 
 
2. 
 
 
 
 

3. 
 
 
 
 
4. 
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1.2 Working Safely 
 

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. 
 
 
 
 
 
 

 
 

1.2.1 Health and Safety Rules 
 
Every workplace has to follow laws and rules to keep everyone safe. There are 4 main types: 
 

Rule Explanation 

Acts These are laws that you have to follow. 

Regulations These explain what the law means. 

Codes of Practice These are instructions on how to follow the law, based on industry standards. 

Australian Standards These tell you what the minimum requirement is for a job, product or hazard. 

 
Some states use OHS laws, and other states use WHS laws. They both talk about the same thing, but use different words 
or names for people. If you have any questions about safety rules you should talk to your boss or supervisor. 
 
 

1.2.2 Operations Documentation 
 
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: 
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1.2.3 How to Keep Everyone Safe 
 
WHS law says that all companies and workers need to keep themselves and other 

people safe while they work. This is called a duty of care. 
 
To keep yourself and other workers safe you need to:  
 

 Follow your instructions. 
 

 Follow all workplace rules. 
 

 Make sure all equipment is safe to use. 
 

 Carry out your work safely. 
 

 Report any problems. 
 
If you think something is dangerous tell your boss or supervisor as soon as possible. 
 
 

 
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. 

 
 
 

Review Questions 
 

3.  List 4 types of operations documentation. 
 

 
1. 
 
 
 
2. 
 
 
 
3. 
 
 
 
4. 
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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 – Where is the road maintenance required? How big is the 
damage? What type of maintenance is required? Does it need any 
special equipment? 

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

room does it need? Can it safely access the site? 
 

 Attachments – What equipment will you need to maintain the road? 
Is the equipment available? 

 
 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? 
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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. 
 
 

1.3.2 Work Method Statements 
 

Many worksites require a work method statement before any high risk construction 
work can start. A work method statement is a list of steps that outlines how a job 
will be done and includes details for 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). 
 
Make sure you understand all of the information in the work method statement 
before you start the work. It will help you to complete the work as safely as 
possible. 
 
 
 

 
 

1.3.3 Safety Data Sheets 
 
A Safety Data Sheet (SDS) is a detailed document outlining the risks and hazards associated with handling chemicals and 
other materials. 
 
The SDS will contain details that can help you to identify: 
 

 
 
It will be issued by the manufacturer and may or may not include material handling methods. 
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1.3.4 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: 
 

Work Instruction Explanation 

Project Dimensions The measurable requirements of the project including task size, deadlines and budgets. 

Project Tolerances The acceptable amount of variation from the project dimension. 

Standards of Work The minimum standard that the work must be completed to. 

Material Standards The minimum standards to which material properties must comply. 

 

 
 

1.3.5 Worksite Communications 
 
It is important to coordinate your activities with other workers when you are planning for and carrying out the work to 
make sure everyone knows: 

 
 The work being completed. 

 
 How, when and where you will be operating. 

 
 What they need to do. 

 
All workers on site must understand their own role and the roles of others before 
starting work. It helps to make sure work is done safely and efficiently. 

 

You will also need to alert personnel to any hazards you notice during your work 
activities, including changing work environments. 
 
People you may need to communicate and coordinate with on site include: 
 

 Supervisors and management. 
 

 Plant and vehicle operators. 
 

 Traffic controllers or other workers on the site. 
 

 Team leaders. 
 

 Site safety personnel. 
 

 Processing plant operators. 
 

 Maintenance workers. 
 

 Crane and float operators. 
 

 Contractors. 
 

 Inspectors, both internal and external, including WHS, environmental 
and quality assurance officers. 

 
 Site visitors. 




