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1.0
PURPOSE

This procedure describes the process of test for, and measurement of, the penetration resistance of a road surface to a standard impact. Data from the test is used to estimate the likely embedment of sealing aggregate into the road under service conditions. The test may be conducted on a random basis, or to evaluate specific areas of pavement.

2.0
REFERENCES
Determination of stability and flow - Marshall procedure, AS 2891.5.

Design of Sprayed Seals, AUSTROADS July 1990.

Site Selection by Stratified Random Technique, TP061. 

3.0
DEFINITIONS


Road surfaces: includes road bases, prime or primer seals and existing seals.

Soft seals: seals are considered to be soft when the ball penetrates into the seal under the static weight of the hammer.

Standard summer road surface temperature: a temperature derived from the average maximum air temperature for the month of January by means of the conversion graph in Figure 2 of the AUSTROADS Design of Sprayed Seals (1990) procedure.

4.0
APPARATUS AND MATERIALS


4.1
Apparatus
· Standard Marshall compaction hammer as specified in AS 2891 Part 5 Determination of stability and flow - Marshall procedure.

· 19.0mm case hardened steel ball bearing

· Thermometer graduated in oC (0-100 oC) suitable for measuring road or pavement temperature.

· Circular tripod (or equivalent) with moveable cross bar and dial gauge (0.5mm units) or steel rule (0.5mm units). Refer figures 1&2.

4.2
Materials

Nil.

5.0 
SAMPLING AND SAMPLE PREPARATION
Nil.

6.0
PROCEDURE

6.1
Ball Penetration Measurement

6.1.1
Identify the section of road to be tested. 

6.1.2 
If the testing is to be conducted at random, select the required number of test locations using DPTI Test Procedure TP349, Site Selection by Stratified Random Technique. 

6.1.3
Place the ball on the selected site, or if it will not remain stationary, as close to it as possible.

6.1.4
Place the circular tripod (or equivalent) and cross bar in position over the ball and take an initial reading of the distance between the cross bar and the top of the ball. Record this distance (d1) to the nearest 0.5mm.

6.1.5
Remove the cross bar, while leaving the tripod in place to provide a fixed reference level.

6.1.6
Rest the base of the compaction hammer on the ball and apply one blow by raising the sliding weight to the top and allow it to fall.

6.1.7
Remove the compaction hammer and place the cross bar back in position. Measure distance from the cross bar to the top of the ball and record the distance (d2) to the nearest 0.5mm. 

6.1.8
Record the difference between the two readings (d2 - d1) as the ball penetration.

6.1.9
Repeat steps (3) to (8) at the other sites.

6.2
Temperature Correction for Sealed Pavements

6.2.1
If the section of pavement is already sealed or primer sealed, record the temperature of the road surface for each reading.

7.0
CALCULATIONS
7.1
For tests conducted on existing seals or primer seals, correct the average ball penetration taken at the temperature of test, for the temperature most prevalent in the summer months, using the following formula.

Pen Ts = Pen Tt - K (Tt - Ts) 

where:

Pen Ts = Penetration at standard summer road surface temperature for the location (mm).

Pen Tt = Penetration depth at the time of test (mm).

Ts = Standard summer road surface temperature of the road for the location (oC). This is determined by selecting the nearest location from Table 1 Standard Summer Road Surface Temperatures.

Tt = Temperature of the road surface at the time of test (oC).

K = Temperature susceptibility of penetration (mm/oC)

K factors recommended are:

· single and multiple seals (not fatty) 

0.04 mm/oC

· primer sealed surfaces (not fatty)

0.06 mm/oC

· fatty roads and asphalt surfacings

0.08 mm/oC

8.0
PRECISION
The uncertainty of measurement has been determined as + x.x of the test result, at a confidence limit of 95% with a nominal coverage factor of 2, when calculated in accordance with the accreditation requirements as detailed in AS/ISO 17025.
9.0
REPORTS AND DOCUMENTATION 
9.1
Reports


Report the mean ball penetration (Pen Tt), or the mean temperature adjusted ball penetration (Pen Ts) to the nearest 0.1mm.

9.2
Documentation
Form TP349-1 (DPTI use only)

Figure 1

Tripod, Cross Bar and Ball Bearing
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Figure 2

Tripod, Cross Bar and Ball Bearing, Assembled
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 Table 1

Standard Summer Road Surface Temperatures (Ts)

	Location


	Ts
	Location
	Ts
	Location
	Ts

	Adelaide
	45
	Kuitpo
	40
	Pt Augusta
	55

	Andamooka
	60
	Kyancutta
	55
	Pt Lincoln
	40

	Belair
	45
	Lameroo
	50
	Pt Pirie
	50

	Berri
	50
	Leigh Creek
	60
	Renmark
	55

	Cape Northumberland
	35
	Lenswood
	40
	Robe
	35

	Ceduna
	45
	Loxton
	55
	Roseworthy
	50

	Clare
	50
	Lucindale
	45
	Snowtown
	50

	Cleve
	45
	Maitland
	45
	Stirling
	40

	Coober Pedy
	60
	Marla
	60
	Strathalbyn
	45

	Coonawarra
	45
	Meningie
	40
	Streaky Bay
	50

	Edinburgh
	50
	Minnipa
	50
	Tailem Bend
	50

	Elliston
	40
	Mt Barker
	45
	Victor Harbor
	40

	Eudunda
	45
	Mt Burr
	40
	Waikerie
	55

	Fowler’s Bay
	40
	Mt Gambier
	40
	Warooka
	45

	Georgetown
	50
	Murray Bridge
	45
	Whyalla
	50

	Hawker
	55
	Myponga
	45
	Williamstown
	45

	Kadina
	50
	Naracoorte
	45
	Woomera
	55

	Kapunda
	50
	Nuriootpa
	45
	Yongala
	50

	Keith
	50
	Padthaway
	45
	Yunta
	55

	Kimba
	50
	Parndana
	40
	
	

	Kingscote
	35
	Penola
	45
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SECTION: ……………………………………………………………………………………..

SURFACE TYPE: …………………………………………………………………………….
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	Lane
	Offset


	P/

Temp Tt
(oC)
	Initial Dist (mm)
	Final Dist (mm)
	Penetration Pen Tt
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	Mean
	
	


Pen Ts = Pen Tt - K (Tt - Ts)

	Pavement Type
	K factor

	Single and multiple seals (not fatty)
	0.04 mm/oC

	Primer sealed surfaces (not fatty)
	0.06 mm/oC

	Fatty roads and asphalt surfacings
	0.08 mm/oC


Mean Pen Tt :………………….                                                     Mean Pen Ts : ………………….


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

Operator:……………..……….      Checked By: ………………..……….      Date: ……………………..
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