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1.0
PURPOSE

This procedure describes the methods to be used to audit line marking processes, and to assess the procedures and plant used by contractors to provide the required levels of retroreflectivity, delineation and durability.
2.0
SCOPE

These instructions pertain to the application of line marking by machine.

3.0
REFERENCES

AS/NZS 1580.202.1, Paints and related materials - Methods of test - Density
AS 1580.107.1, Determination of Wet Film Thickness from Dry Film Mass.
AS 1580.301.1, Non-volatile Content

AS 1742 Manual of uniform traffic control devices 
TP907, Determination of Retro Reflectivity of Pavement Markings
TP908, Paint and Glass Bead Application Rates from Test Panels

TP946, Paint and Glass Bead Application Rates from Plastic Bags

4.0
DEFINITIONS

For the purposes of this procedure, line marking refers to the use of paint and glass beads only.

5.0
PROCEDURE TO BE FOLLOWED

5.1
General
The aim of this procedure is to assess the effectiveness and consistency of application of line marking. As this is subject to variation as a result of personnel, plant, and materials, each must be evaluated separately and as a whole with regard to the achievement of a satisfactory result on the road. A contract specific schedule shall be prepared for the number of Contractors and units operating during a contract. 

All testing will take place at a test site designated by the Project Manager, Pavement Marking Unit. Auditing may include viewing contractor records.

5.2 Auditing

5.2.1 Audits shall be carried out as per Table 1, by Technical Services Group, Field Services Section
Table 1 - Audits

	Criteria
	Data Source
	Action

	Materials, paint and beads
	Container Labels
	Record, sample and test

	Paint/ glass bead application rates
	Paint wet film thickness records
	View/ download/ document

	
	Contractor material consumption records
	View/ document

	Placement, new markings
	Relative to spotting
	Measure/ Document

	Placement, maintenance markings
	Relative to existing markings
	Measure/ Document

	Dimensions
	Stripe/ Module length
	Measure/ Document

	Retroreflectivity
	Visual
	View/ document

	
	Measured
	Measure

	OHS&W and Work-site management
	Observe
	Document non-conformances


5.2.2
Record all company and equipment details.

5.2.3 Record the details of the paint and glass beads being used, and check for compliance against the DPTI list of approved products. 

5.2.4 Carry out sampling to verify material quality, at the sampling rate shown in Table 2. Where samples are taken by a Surveillance Officer, these shall be forwarded to the Technical Services Group, for testing. 

Table 2 – Sampling Schedule

	
	
	Sampling
	

	Product
	Quantity
	Labelling
	Frequency

	Paint
	2 x 500 ml
	Contractor, Unit ID, Product, Batch No., Date
	As per audit plan


5.2.5 Test paint samples for compliance with specified requirements, in accordance with AS/NZS1580.202.1 and AS1580.301.1

5.2.6 Assess the effectiveness of the plant in applying one line over another, and delivering the line pattern within the specified tolerances.

5.2.7 Visually assess the effectiveness of the glass bead applicator in delivering beads to the line with precision, both laterally and longitudinally.

5.2.8 Assess the effectiveness of documented calibration procedures for paint and glass bead application rate.
In addition to the above, the following shall apply to all Type A and B machines:

5.2.9 Check that dual guns are fitted for simultaneous single line application.

5.2.10 Confirm that read-out equipment is fitted as specified.

5.2.11 Assess traffic control measures against the appropriate AS/NZS1742 standard requirements. Specifically, determine the effectiveness of lead and pilot vehicles where specified.

5.2.12 Assess the ability of the operator to control the paint wet film thickness within the specified range, by observation for a minimum period of 10 minutes.

5.2.13 Measure the retroreflectivity of line marking produced, in accordance with TP907.

5.2.14 Where data loggers are not fitted, carry out audit of contractors application rate verification process as detailed in Table 3, as appropriate.
Table 3 – Contractor’s Records

	Criteria
	Data Source
	Action
	Frequency

	Paint/ glass bead
	Plastic bag records
	View/ document
	once/ month/ Contractor

	Application rates
	Test panel records
	View/ document
	once/ month/ Contractor

	
	Contractor material consumption records
	View/ document
	once/ month/ Contractor


5.2.15 The application rates shall be as detailed in Table 4. It should be noted that these figures assume no application losses. Spray application will commonly produce losses of the order of 10 - 25%, which must be allowed for when reconciling usage data. Plastic bag target figures should be determined in accordance with TP946.

Table 4 – Theoretical Application Rates
     *100mm wide line

	Paint Consumption

	m2  / litre
	Litres / 100m2
	Litres / 1 km*

	2.6 to 3.3
	30 to 38
	30 to 38

	
	Bead Usage
	

	kg / litre
	kg / 100m2
	kg / 1 km*

	>= 0.92
	>= 27.5
	>= 27.5


5.2.18
Determine the accuracy of placement and dimensions of markings, and for new work, the placement relative to spotting or marking out. The tolerances for line marking shall be as detailed in Table 5.
Table 5 – Placement/ Dimension Tolerances
	Type
	Detail
	Requirement

	New Work
	Spotting
	+50mm -50mm from seal centre

	
	Lateral deviation
	  25mm from spotting

	New/ Maintenance
	Stripe width
	+ 10 -0mm

	
	Stripe length, <12m
	+150 -0mm

	
	Stripe length, >12m
	+300 -0mm

	
	Module length, 12m
	+150 -0mm

	
	Module length, >12m
	+300 -0mm

	
	Edge parallel to centre
	+25mm -25mm

	
	Lane width
	+50mm -50mm from correct width

	Maintenance
	New over old, lateral
	<10mm

	
	New over old, longitudinal
	+150 -0mm


5.2.19 Verify by visual night assessment that work has been adequately protected. Inadequate retroreflectivity within 48 hours of application, is an indicator of trafficking prior to curing, and shall be treated as non-conforming product. Poor retroreflectivity performance shall be checked using a calibrated MX 30 reflectometer in accordance with TP907, and shall be greater than 240 mcd/m2/lx.

5.2.20 Assess the contractor’s practices, with regard to OHS&W issues, against their quality plans.

5.2.11
Any results found to be outside of specified requirements shall be treated as a non-conformance, and shall be managed in accordance with the Pavement Marking Quality Plan.
6.0
DOCUMENTATION
Complete forms TP948 1 - 4.
Department of Planning, Transport & Infrastructure

19 Bridge Road, Walkley Heights, Ph (08) 8260 0230, GPO Box 1533, Adelaide SA 5001
Technical Services Group

Audit – Line Marking

Audit No:……………………………………………………………………….......................

Date of audit:     /     /
Location:…………………………………………………………………………………………

……………………………………………………………………………………………………

Operator Details

Company Name:............................................................................................……………

Contact Name:............................................................................................……………..

Contact No   Telephone:...............................…….  Fax:..........................................….

Operators ......................................................................................................……………

Plant Identification

Unit Make and Model: ..............................................    Registration No: ………………..

Assessment
	ITEM
	COMMENT

	Materials
	Satisfactory/ unsatisfactory

	Application Rates
	Satisfactory/ unsatisfactory

	Placement, new markings
	Satisfactory/ unsatisfactory

	Placement, maintenance  markings
	Satisfactory/ unsatisfactory

	Dimensions
	Satisfactory/ unsatisfactory

	Retroreflectivity
	Satisfactory/ unsatisfactory


Comments:  ……………………………………………………………………………………

……………………………………………………………………………………………………

Testing Officer.................................................................………………………………......

Form TP948-1, Revn.1.9

Department of Planning, Transport & Infrastructure

19 Bridge Road, Walkley Heights, Ph (08) 8260 0230, GPO Box 1533, Adelaide SA 5001
Technical Services Group

Audit – Line Marking

PART 1 – MOBILE WORK-SITE MANAGEMENT

	ITEM
	OBSERVATION

	Rotating flashing lights
	

	Flashing arrowboard
	

	Vehicle signage, machine and other vehicles
	

	Traffic control devices, where applicable
	

	Side road signage, where appropriate
	

	Protection of work
	

	Application conditions
	

	Safety jackets
	

	Ultra-violet management
	

	Other
	


Comments:................................................................................................……………

Testing Officer :...... .............................…………………………………………………..

Form TP948-2, Revn.1.9
Department of Planning, Transport & Infrastructure

19 Bridge Road, Walkley Heights, Ph (08) 8260 0230, GPO Box 1533, Adelaide SA 5001
Technical Services Group

Audit – Line Marking

PART 2 - APPLICATION

Audit No:.............…………………………………………………........
Date of audit:     /     /
	
	
	

	MATERIALS – PAINT

	Product
	

	Approved product
	

	Batch No.
	
	Sample No.
	

	Non-volatiles by mass, %
	
	Density, kg/l
	


	MATERIALS - GLASS BEADS

	Product
	
	Approved product
	


	APPLICATION RATES – CONTRACTOR RECORDS

	Date
	
	Location
	

	Paint, m2/ l
	
	Glass beads, g/ m2 
	


	PLACEMENT
	
	

	New Work
	Spotting
	
	Lateral deviation
	

	New/ Maintenance
	Stripe width
	
	Stripe length, <12m
	

	
	Stripe length, >12m
	
	Module length, 12m
	

	
	Module length, >12m
	
	Edge parallel to centre
	

	
	Lane width
	
	
	

	Maintenance
	New over old, lateral
	
	New over old, longitud’l
	


	RETROREFLECTIVITY

	Location
	
	Exposure Period, days
	

	Visual assessment
	
	Result, mcd/ m2 /lx
	


Testing Officer:...………………………………………….............………..........................……….

Form TP948-3, Revn.1.9
Department of Planning, Transport & Infrastructure

19 Bridge Road, Walkley Heights, Ph (08) 8260 0230, GPO Box 1533, Adelaide SA 5001
Technical Services Group

Audit – Line Marking

PART 2 - APPLICATION
REPORTING
	Data Required
	Comment

	Location or lot number
	

	Total Volume of paint consumed per day or part thereof
	

	Accumulated length of each type of line marked per day
	

	Actual paint wet film thickness, minimum 30 readings per gun
	


Testing Officer:
………………………………………………………………………………………

Form TP948-4, Revn.1.9
	PRINTED COPIES ARE UNCONTROLLED DOCUMENTS


File Location: Q:/Quality Management
	PRINTED COPIES ARE UNCONTROLLED DOCUMENTS


File Location: Q:/Quality Management

