Aircraft Load Rating (ALR) Software

Transport Canada
Aircraft Load Rating (ALR) Stand-Alone Computer Program
This software package is provided on an “as-is” basis.  The appropriate regulatory standards should always be consulted to determine mandatory requirements respecting airport pavements.  As with the use of all engineering software, the user should be familiar with the underlying technical theory and principles inherently used within the program and exercise due diligence and judgement in the interpretation and application of results.

Background

The operating authority for every certified airport in Canada is required to determine the bearing strength of all airside pavement operational surfaces at the airport.  The resulting strength information must be made available (reported) so as to enable determination of the structural suitability of the pavements to support intended aircraft operations.  Two strength reporting systems are in use in Canada – the Canadian Pavement Load Rating (PLR) system and the International Civil Aviation Organization's (ICAO) Pavement Classification Number (PCN) system.

The Canadian PLR strength reporting system was originally introduced in the late 1970's at Transport Canada owned and operated airports.  During subsequent years, many other airports in Canada realized the benefits of using a standardized national strength reporting system and also adopted the PLR reporting procedures.  One of the advantages of the PLR system is the direct link it provides to Transport Canada pavement design and evaluation methodologies which are still widely used in Canada today.  The PLR system functions well as a pavement strength communication and interpretation tool within Canada where it is commonly understood.  However, the main drawback is that PLR strength reporting codes are not well understood by the aviation community outside of Canada.

To facilitate the reporting of airport pavement bearing strength information on an international basis, ICAO developed the Pavement Classification Number (PCN) system which came into use world-wide in the mid-1980's.  To comply with ICAO standards, international airports in Canada are required to report pavement strengths using the standard ICAO PCN reporting code format which is understood world-wide.  However, most airports in Canada continue to make strength information available using both the Canadian PLR and the ICAO PCN formats.

Under the PLR system, pavement bearing strengths are reported on a scale of 1-13, with 1 representing a weak pavement and 13 a very strong pavement.  For flexible pavement systems (i.e. asphaltic concrete or gravel surfaces) a tire pressure restriction may also be published along with the PLR value.  A typical PLR code could look like "PLR 10 (1.0 MPa)".  The ALR/PLR load control system is based on the static application of aircraft loads to the pavement surface.

Transport Canada's Aircraft/Pavement Load Rating (ALR/PLR) System

ALR/PLR System - Reference Documentation

The Aircraft/Pavement Load Rating (ALR/PLR) system for reporting airside pavement bearing strengths is based on Transport Canada design and evaluation procedures for airfield pavements.  Details of the ALR/PLR strength reporting system and supporting documentation can be found in the Advisory Circular (AC) 302-011 - Airport Pavement Bearing Strength Reporting.

Aircraft Load Ratings (ALR's)

The ALR/PLR system is based on thirteen (13) standard aircraft gear loadings which span the range of present day aircraft loadings.  An Aircraft Load Rating (ALR) is a number expressing the relative structural loading effect of an aircraft on a pavement.  The ALR is determined by comparing the aircraft pavement design requirements to those for the standard gear loadings. The load rating of the aircraft is defined as the standard gear loading which has the same pavement thickness requirement as the aircraft.

Due to variations in the landing gear loading characteristics of actual aircraft, their design thickness requirements usually do not exactly match those of the standard gear over the entire range of subgrade support values.  As a result, aircraft load ratings vary depending on the subgrade bearing strength in the case of flexible pavements and on the bearing modulus in the case of rigid pavements.  For this reason, aircraft load ratings for flexible pavements are determined and reported at four standard subgrade bearing strengths (50, 90, 130 and 180 kN).  Similarly, aircraft load ratings for rigid pavements are determined and reported at four standard bearing modulus values (20, 40, 80 and 150 MPa/m).  A maximum (nominal) ALR is also reported at each aircraft weight so that pavement strength suitability can be assessed quickly without the need for detailed subgrade strength or bearing modulus values.

Current Status

With the publication of TP 312 5th Edition – Aerodrome Standards and Recommended Practices and to align with international practice, it is the intent that the standard method for pavement bearing strength reporting will be the ICAO Aircraft Classification Number - Pavement Classification Number (ACN-PCN) method.  Aircraft Classification Numbers (ACN's) are available from the aircraft manufacturers.

Airports are encouraged to use the ACN-PCN methodology specified in TP312 5th Edition.  The historical Transport Canada Aircraft Load Rating/Pavement Load Rating (ALR/PLR) system will be phased out within the next 3 years.

To install the ALR Software
1 – Create the directory called C:\ALR on your hard drive and copy the files there
2 – Try running the ALR software by double-clicking on ALR.EXE from the ALR directory

3 – If it yields an error, you may have to register the two OCX utilities.  Do so as follows:
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Click the windows button and you will see a box with the text Search Programs and Files 
· Type cmd in that box and you will see cmd.exe at the top of a larger box above
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· Right click on cmd.exe and click Run as administrator
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· The computer may ask you to confirm that you wish to make changes to the workstation.  Confirm that you do and you will be presented with a command prompt. 
· From the command prompt type the following (followed by enter after each line):

\windows\syswow64\regsvr32 c:\ALR\comdlg32.ocx 

\windows\syswow64\regsvr32 c:\ALR\MSFlxGrd.ocx 

The computer should respond that the ocx has been registered
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· Click Ok.  When both OCXs have been registered, type Exit and press enter to remove the command prompt.  

· Finally, try step 2 (above) again.
To operate the ALR Software
1) 
The ALR.exe program will yield reliable ALR values provided that the program input data is valid and entered correctly.  The program has not, however, been extensively "error-trapped" to check for the input of erroneous or out-of-range aircraft loading/pavement data.  The user should refer to the notes below for an explanation of data entry requirements.

2) 
While the program should run on most Windows operating systems, it has not been tested and “debugged" to ensure complete compatibility with all the hardware and system configurations that may be encountered.

3) 
The program user must be familiar with and have information available on the landing gear characteristics of the aircraft for which ALR values are to be computed.

4)
 Appendix "A" found at the end of this document provides an example of data input and output for both flexible and rigid ALR computations.  The Airbus A330-300 aircraft is used as an example.  The user can perform trial computations using the input data provided and then compare the ALR output with that given in the example to ensure correct data entry and program function.

5)
 The resulting ALR calculations will be displayed on-screen for viewing after the user clicks on the "Compute ALR" button.  The user may save the ALR data in an ASCII text file by clicking on the "Save ALR" button. The ALR data will be saved in an ASCII text file in accordance with the drive, directory and file name selected by the user.  The ASCII text file can then be imported into a separate ASCII text editor, word-processing or spreadsheet software for optional editing and printing.

Appendix "A"

Example Data Input/Output for "ALR" Software
Aircraft Loading Characteristics

Aircraft Name: A330-300

Maximum Operating Weight: 2264 kN

Minimum Operating Weight: 1697 kN

Number of Main Gear: 2

Percent of Operating Weight on One Main Gear Leg: 47.89 %

Number of Wheels in Each Main Gear: 4 (Dual-Tandem Gear Type)

Gear Wheel Spacing: Dual = 139.7 cm   Tandem = 198.1 cm

Tire Pressure: 1.42 MPa

"DesignChart" Data Entry Screen

AIRCRAFT DATA

Aircraft Name: A330-300

Maximum Operating Weight (kN): 2264

Minimum Operating Weight (kN): 1697

Load on One Main Gear Leg (%): 47.89

Tire Pressure (MPa): 1.42

Number of Tires in Main Gear: 4

TIRE COORDINATES

Enter x,y coordinates of gear tire centres in cm with the x-axis in the same direction as the gear rolling axis. Position of the origin does not matter.
For the A330-300 example, enter the tire coordinates as follows:

Tire No.    1         2         3          4

X Coor:     0         0      198.1     198.1

Y Coor:     0      139.7      0       139.7

Click on the "Compute ALR" button to compute and display the ALR values on-screen.

Click on the "Save ALR" button to store the results in an ASCII text file.  You should obtain the results shown below.

------------------------------------------------------------------------------------

AIRCRAFT LOAD RATING (ALR)

AIRCRAFT LOADING CHARACTERISTICS

Aircraft Name
: A330-300                                

Percent Load on Gear
: 47.9

Tire Pressure (MPa)
: 1.42

Wheel Coordinates (cm)
:             Wheel #         X            Y   
                                                _______       _____     _____

                                                      1             0.0          0.0

                                                      2             0.0        139.7

                                                      3           198.1         0.0

                                                      4           198.1       139.7

PAVEMENT DESIGN THICKNESS

Operating              Flexible t (cm) for S (kN) of                Rigid h (cm) for K (MPa/m) of

Weight (kN)            50        90        130        180              20        40        80       150

___________          __        __        ___        ___              __        __        __       ___

2264.0                172.78   116.49    81.13     49.89          44.58    39.68    34.91   31.17

1697.0                139.52    87.14     54.90     39.13          37.14    33.10    29.43   26.76

AIRCRAFT LOAD RATING

Operating      Nominal       Flexible ALR for S (kN) of             Rigid ALR for K (MPa/m) of

Weight (kN)     ALR           50       90      130      180            20       40       80      150

___________   ___           __       __      ___      ___            __       __       __      ___

2264.0          11.31        11.31   11.17   11.17   11.08        11.20   11.13   11.05   11.02 

1697.0          10.38          9.81    9.65     9.58   10.38          9.95     9.85    9.76     9.77 
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