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1.0
PURPOSE

This procedure describes the method for determining pavement deflections by using the Falling Weight Deflectometer (FWD). It is suitable for Asphalt and Spray Seals as well as unsealed pavements and subgrade.

The procedure to be followed shall be as described in the operating and calibration manuals.  The procedure follows in detail the supplied manuals and so they should be read in conjunction with the procedure.

2.0
REFERENCES
DYNATEST FWD/HWD Test Systems Owners Manual Version 2.4.2. 
Dynatest Denmark Falling Weight Deflectometer Relative Calibration Analysis, FWDCAL v 3.0, USA Standards Australia.

 AS 1742 Part 3, Traffic Control Devices for Works on Roads.

Guidelines for Road Network Condition Monitoring: Part 3 – Pavement Strength (Sealed Granular Pavements) – Appendix 2, Cost 336 Procedures for Repeatability testing with FWDs.

3.0
DEFINITIONS
The Falling Weight Deflectometer (FWD) is a trailer mounted drop weight device with geophone sensors that is for the evaluation of pavements. The weight is dropped onto the road surface in a prescribed manner and the geophones measure the response from the pavement below the road surface. The data is then analysed by dedicated software to give pavement designers a report as to the pavement condition.

OWP

Outer Wheel Path.

IWP

Inner Wheel Path

4.0
APPARATUS AND MATERIALS
4.1 Apparatus

Computer and necessary software to operate the FWD including the processing of collected data.

Dynatest 8000 Falling Weight Deflectometer capable of a maximum stress of 1120 kPa to give a maximum force of 80kN.

The apparatus is mounted on a trailer and is towed by a dedicated vehicle.

Suitable traffic control systems and devices as required by DPTI procedures covering working on roads.

FWD sensor calibration stand, containing the appropriate number of holders for the number of sensors in use, necessary software and operator documentation. 

5.0
EQUIPMENT CHECKS CALIBRATION AND MAINTENANCE

5.1
Preliminary equipment check, to be completed prior to departure (refer to Form 1). 
5.2
Repeatability check, to be completed prior to departure. For worksheet & report sheets: 


M:/Falling Weight Data/FWD Calibration/Repeatability/FWD Repeatability Template.xlts

For instructions see: Guidelines for Road Network Condition Monitoring: Part 3 – Pavement Strength (Sealed Granular Pavements) – Appendix 2, Cost 336 Procedures for Repeatability testing with FWDs.

This is to be done in two locations at Walkley Heights South Depot, in the northern car park and in the Deflectograph shed (marked out spots). This data must be analysed as per part 6 of the method above.
5.3
Any necessary repairs and maintenance should be programmed and completed promptly as the equipment is vital to the operations of the South Australian transport network.

5.4
Calibration of the FWD load cell and geophones are undertaken by an external provider. Calibration results are to be recorded and filed, along with records of any system changes. These calibrations are to be done yearly.

5.5
Following Calibration, or whenever any software configuration changes are made, make a copy of the MDB files and store them in three locations:
One copy on the working laptop – C:\Users\dpti1\Desktop\Dynatest Backups
One copy on the spare laptop – C:\Users\dpti2\Desktop\Dynatest Backups

One copy on the M;\Fieldata\Falling Weight Data\MDB Backup
6.0
PROCEDURE TO BE FOLLOWED
6.1
At the test site park the FWD off road for pre-programming (refer to Form 2).  

6.2
Initiate traffic control systems before entering the road and commencing work.

6.3
Operate the FWD using the system prescribed by the Manufacturer and laid out in the operations manual.

6.4
Complete the Falling Weight Deflectometer work sheet (refer to Form 4).

7.0
DATA HANDLING AND STORAGE

7.1
The data collected shall be transferred to the DPTI computing network and stored for future reference. Back up systems in the form of the network backups M:\\fieldata\Falling Weight Data shall be undertaken and maintained to DPTI requirements.

7.2
Process the FWD raw data using the Field Macros.xls, New FWD Analyse 
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.
All measurement work has some form of repeatability and reproducibility. The calibration of the equipment and proficiency assessments of staff is maintained in this working area.

9.0
REPORTS AND DOCUMENTATION

9.1
Documentation

Enter the job description into a daily diary including all details such as location, wheel path tested, file number, testing intervals and direction of travel etc.

Enter the required information into the FWD log sheets.

Backup raw data onto the Designated Server.
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Preliminary Equipment Check – Form 1
	Item
	Description
	Verification or Comment

Yes/No

	
	FWD
	

	1
	Trailer brake and indicator lights
	

	2
	Hydraulic fluid levels
	

	3
	Tyre pressure levels
	

	4
	Deflector spacing
	

	5
	Deflector holders
	

	6
	Raise/lower bar cable
	

	
	Towing and Backup Vehicles
	

	1
	Check brake and indicator lights
	

	2
	Check Fuel
	

	3
	Check Tyre pressure
	

	4
	Check oil
	

	5
	Check radiator
	

	6
	General vehicle check
	

	7
	Check Rotating lights, beacon lights and Arrow Board
	

	
	Other Equipment
	

	1
	Computer and USB Memory Stick
	

	2
	Work request and job description data
	

	3
	Safety equipment
	

	4
	Credit Card
	

	5
	USB Telstra Turbo Modem
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Operating Procedure and Check – Form 2
	Item
	Description & Comments

	
	Geophones and system start up

	1
	Connect and install computer in the carry cradle and make sure all cables are connected including the USB-Serial if using GPS
Turn on power isolator switch which turns on GPS, GRN, UHF and power to flashing lights

	
	Computer and Test Initiation

	1
	Park the vehicle safely on the side of the road on a flat, level section with the handbrake on.

	2
	Switch on the computer and wait until it is ready *(Hard disk idle)

	3
	Switch on the remote control box (after approximately 30 seconds a beep should sound – this is only audible if you are standing right next to the control box situated on the trailer) an information box will appear on screen [Local area connection 2 is now connected]

	4
	Wait at least one minute

	5
	Start Dynatest control centre

	6
	The 8002-052 box should be become bold and active

	7
	Ensure the Vehicle Registration is correct.  Enter operator name and press start

	8
	Click on manual control and raise the plate – remove the travelling locks Remove spring clip from the geophone bar and reinstate it at the top of the bar.

Check that the geophones are securely located in the cradles.

	9
	Note if using the external generator you MUST ensure that the second battery charger switch is set to off before starting.


	10
	Click file and then new if starting a new job.  If continuing on from a previous day click file and then open and select the file to continue working on.

	11
	FOR NEW JOB – Enter File name. The file screen must have the next available F number entered as this is the file number that the results will be recorded in. eg. The No. is F09--- where the F refers to the FWD, the next two digits refer to the calendar year and the last four digits refer to the job order in that year, ie. The first job for the year is F090010 and increases by 10 for the next and subsequent jobs.

	12
	NOTE: Please ensure that you hold the foot brake on during the drops

	13
	Click on test setup and select the setup name of warm up and click OK. Now hit the enter key and start a test to warm up the buffers. NOTE: Ensure that you discard the data after the warm up has finished.  On a cold morning two warm ups may be needed to warm up the buffers properly.  Now select dynatest in the test setup screen and click OK

	14
	Notify the backup vehicle that the test is about to commence.

	15
	Position the FWD at the first test site. Apply the handbrake and switch on the Terratrip – Rally Computer.

	16
	Press Dis Set and type in the starting chainage and press CLR Enter.  Push the “+-” button to change between “-” and “+”.  If the chainages are decreasing use the negative and positive for increasing chainages.
NOTE: Chainages greater than 99.999 cannot be shown on the Terratrip.  If chainages are greater than this value, please be aware that the first digit will not be displayed).

	17
	The FWD is now ready to start testing. Press ‘Enter’ or click on ‘Action’ on the computer and enter the start distance and push the ‘Enter’ button. The test will then commence. The deflection figures are checked on screen to make sure that the test has been successful. (The values of deflection must give triplicates, if three drops are used, that are more than 5% from the mean value and load cell readings must be approximate the set value, ie. 566 kPa for 1ESA).

Once the results have been checked, they may either be accepted of rejected.

The results must give deflections in descending order from df1 to df9 with 5% repeatability. The test is repeated at that spot or closely adjacent if the original results are rejected.

	18
	Drive the FWD to the next site, using the Terratrip device to indicate the exact location and then apply the handbrake, then conduct the test ensuring that the new chainage is typed in.

	19
	If the locates are equidistant apart, the computer will automatically calculate the distance at the third and subsequent drops.

	20
	Continue this procedure at the other test intervals as specified.

	21
	Continue the cycle until the last drop then click ‘File’ and ‘Close’.

	22
	Subsequent runs can then be completed by going through the screens and entering the required information until the last drop for the entire job, then close the system. Prepare the FWD vehicle for travel by reinstating the Geophone bar and installing the travelling locks.

	23
	To check the file, select Windows Explorer, C\FWD Data.

	24
	Transfer the F25 file to the USB drive at the end of each run.

Transfer the 8002-052.mbd and TestSetup.mbd files to the USB drive at the end of each day (File Location: \\Program Files\Dynatest|FwdWin\MDB\)

If you are staying out in the field overnight make a ZIP file with the F25 files completed over the day.  Then e-mail that file back to the office.

	
	Data Processing and Reporting

	1
	Process the FWD raw data using the field Macros.xls.
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TP347

KNET No.#……………………………………….

	Road: ………………………………………………………………….
	RN: …………………………..………..…….

	Section: …………………………………………………….…………
	Requesty By: ………………….…………….…

	TSINFO Number: ………………….……..
	FWD Run No: ……………………………..…..

	Start
	Chainage:
	MM:

	End
	Chainage:
	MM:


	Tyre Pressure  31
	Psi     +-2
	Radius of Load Platen 150mm / 225 mm


	Seal Type:
	C/Way:
	N
	S
	W
	E

	Shoulder:   Sealed               Y / N
	Dot:
	N
	S
	W
	E

	Median:                                Y / N
	L code:
	L/R
	U/D

	Kerb:                                    Y / N
	Lane:
	1
	2
	3
	4

	Cross out which is not appropriate

Load Level: 566 Kpa / Other …………
	Wheelpath:

	
	Test Set up:

	
	Date:

	
	Operator:

	
	Page: 
	of

	
	Offset:


	Chainage

Metres
	Defects
	Road Features

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	
	Processed
	Database
	Checked 
	Knet 
	Sent

	Signed
	……………….
	……………….
	…………
	………
	…………

	Date
	……………….
	……………….
	…………
	………
	…………


Form TP347-4, Revn.3.5

Transport SA

Quality Management System
	PRINTED COPIES ARE UNCONTROLLED DOCUMENTS


File Location: Q:/Quality Management,

