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[bookmark: _Toc515879108]Preface
This test method has been prepared by the Bituminous Surfacings Working Group (BSWG) on behalf of the Austroads Pavement Task Force (PTF).
Representatives of Austroads, the Australian Road Research Board (ARRB), the National Association of Testing Authorities (NATA) and the Australian Asphalt Pavement Association (AAPA) have been involved in the development, review and update of this test method.
[bookmark: _Toc515879109]Scope
This test method sets out the procedure for determining the accuracy of road speed indicators used on bitumen sprayers. The road speed of the bitumen sprayer is used in conjunction with the pump volumetric output to enable bituminous materials to be sprayed at the design application rate. This test method also sets out the procedure for determining the repeatability, accuracy and correction factors of road distance indicators for bitumen sprayers that have a distance indicator.
[bookmark: _Toc515879110]Safety Disclaimer
Warning: The use of this Austroads test method may involve hazardous materials, operations and equipment. This Austroads test method does not purport to address the safety requirements associated with its use. It is the responsibility of the user of this Austroads test method to establish appropriate work health and safety practices and determine the applicability of regulatory limitations prior to use.
[bookmark: _INTRODUCTION][bookmark: _Toc131221135][bookmark: _Toc417301712][bookmark: _Toc417301865][bookmark: _Toc417301902][bookmark: _Toc417301993][bookmark: _Toc417302005][bookmark: _Toc417302478][bookmark: _Toc417302511][bookmark: _Toc417302527][bookmark: _Toc417302540][bookmark: _Toc417302553][bookmark: _Toc417302566][bookmark: _Toc419709963][bookmark: _Toc419710742][bookmark: _Toc488669702][bookmark: _Toc515879111]References
The following documents are referred to in this method:
	Austroads
	

	AGPT/T530
	[bookmark: _GoBack]Calibration of bitumen sprayers: general introduction and list of methods


[bookmark: _Toc515879112]Equipment
The following equipment is required.
[bookmark: _Toc515879113]Bitumen Sprayer
The types of road speed indicator on the sprayer (and distance indicator, if fitted) are not specified but must be able to meet the requirements with regard to measuring the forward speed (and distance) as specified in this test method. The road speed must be measured in metres/minute and the distance in metres.
The tyres shall be in good condition. 
[bookmark: _Toc515879114]Time Measuring Device
Use a timing device as specified in AGPT/T530.
[bookmark: _Ref490659547][bookmark: _Toc515879115]Test Road
The test road should meet the following requirements:
Reasonably flat and straight.
A minimum length of 500 m, with clearly visible markers at the start point (i.e. 0 m) and at the end point (e.g. 500 m). An additional length of at least 100 m should be available at each end of the measured test strip for the sprayer to start and stop (i.e. the total length of test road needs to be longer than 700 m to allow these extra 100 m sections at both ends). The length of the test strip (e.g. 500 m) shall be measured to the accuracy of ± 0.1 m using calibrated tapes, measuring wheels or laser range finders.
There should be no intermediate side streets or access/exits which could interrupt the test.
Low traffic volumes (no traffic for the duration of the test is desirable).
Low-speed environment (preferably 60 km/h or less).
[bookmark: _Toc419709969][bookmark: _Toc419710748][bookmark: _Ref490665086][bookmark: _Toc515879116]Procedure
[bookmark: _Toc419709970][bookmark: _Toc419710749]The bitumen sprayer instrument for road speed and distance (if fitted) must pass all of the requirements in order to be accepted. If it fails any of the tests it should be inspected and adjusted/repaired as required and re‑tested until it satisfies all of the requirements.
[bookmark: _Toc515879117]Road Speed Test
The road speed is tested by driving the sprayer at a series of uniform speeds over the test strip (e.g. 500 m) set on the road. The road speed must be measured in metres per minute (m/min).
The test speeds must include speeds in various speed ranges to cover the various rates of application of binder specified in spraying work for priming, initial sealing and sealing. The test speeds shall be within the ranges shown in Table 6.1.
[bookmark: _Ref280793197]Table 6.1:  	Test speed ranges
	Test speed range (m/min)

	50–80

	110–190

	230–310

	350–430



The sprayer must have achieved the specified speed by the start of the test strip (i.e. at the 0 m marker). The speed must be maintained throughout the test strip.
[bookmark: _Toc515879118]Road Distance Test
This procedure is only applicable to bitumen sprayers fitted with a road distance indicator.
The repeatability of measurement of the distance indicator is checked by driving the sprayer twice over the test strip at one speed selected from the ranges listed in Table 6.1. The repeatability test may be performed by driving the sprayer twice in the same direction or once in both directions on the test strip.
[bookmark: _Toc515879119][bookmark: _Toc419709971][bookmark: _Toc419710750]Acceptance Criteria and Test Results
The road speed and distance indicators must comply with the following test requirements for measuring road speed and distance.
[bookmark: _Toc515879120]Road Speed Accuracy Test
For a satisfactory road speed test, the difference between the intended speed (m/min) (as displayed on the speed indicator) and the actual speed (m/min) (as measured by the following procedure) must be within ± 2.5% for all speeds tested.
The actual road speed is calculated as follows:
1. For each intended test speed (refer Table 6.1), record the time taken for the sprayer to travel the test strip in minutes and seconds to the nearest 0.01 second.
Calculate the actual speed by dividing the test strip length (e.g. 500 m) by the recorded travel time. Record the actual speed in m/min to the nearest 1 m/min.
Plot the intended (aimed) speed against the actual speed in m/min. As a general rule, the two sets of speed data should form a straight line plot, but there may be some deviation at the low (50 m/min) and/or high end of the range (430 m/min) depending on the type of instrument used. As long as the difference is within the specified limit of ± 2.5% for all speeds tested, this is acceptable, as speeds at these extreme ends are rarely required for typical application rates of bituminous materials.
[bookmark: _Toc515879121]Road Distance Tests
These tests are only applicable to bitumen sprayers fitted with a road distance indicator.
[bookmark: _Toc515879122]Repeatability Test 
The indicated distance readings of two test runs (either twice in the same direction or once in both directions) shall not differ by more than ± 0.2%, i.e. where the run length is 500 m, the measured distance variation shall be less than 1.0 m.
[bookmark: _Toc515879123]Distance Accuracy Test
The average of the two indicated distance readings is compared with the actual distance of the test strip (e.g. 500 m, as measured in Section 5.3 (b)). The readings must be within ± 2.5% of the actual distance of the test strip.
[bookmark: _Toc515879124]Calculation of Distance Sprayed Correction Factor
For the road distance indicator that satisfies the repeatability and accuracy requirements, calculate the factor required to correct the indicated distance in order to determine the actual distance sprayed, as follows:
1. Distance sprayed correction factor = Actual distance/Indicated distance.
This correction factor can then be used to calculate actual sprayed distances (= indicated distances  correction factor).
[bookmark: _Toc515879125]Reporting
Report if the bitumen sprayer passed the following acceptance criteria:
1. Road speed accuracy test – the difference between the actual road speed and the intended road speed shall be within ± 2.5% for all speeds tested.
1. Distance repeatability test (if applicable) – for two consecutive runs on the test road, the measured distance for each run shall be within ± 0.2% of each other.
Distance accuracy test (if applicable) – the average indicated distance from two consecutive runs on the test road shall be within ± 2.5% of the actual length of the test road.
Report the distance sprayed correction factor calculated (if applicable).
[bookmark: _Toc417301723][bookmark: _Toc417301876][bookmark: _Toc417301913][bookmark: _Toc417302004][bookmark: _Toc417302016][bookmark: _Toc417302489][bookmark: _Toc417302522][bookmark: _Toc417302539][bookmark: _Toc417302552][bookmark: _Toc417302565][bookmark: _Toc417302578]Amendment Record
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