Design Chart Software

Transport Canada

Aerodrome Standards

Aircraft Flexible/Rigid Pavement Design and Evaluation Charts

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.  Please note that Transport Canada no longer updates this above software package – it is being made available for historical reference purposes only.  
Background

This software package contains a computer program for computing aircraft flexible/rigid pavement design and evaluation charts for airfield pavements.  "DesignChart.exe" computes structural design and evaluation charts for both flexible and rigid airfield pavements intended to serve aircraft traffic.  The design charts are calculated using the historical design procedures of Transport Canada (Reference 1).

Design aircraft data needed for the program consists of aircraft weight (maximum and minimum) and percent weight on each main gear, tire pressure and the co-ordinates of main gear wheels.  

References

1. "Manual of Pavement Structural Design" (ASG-19, AK-68-12), Public Works and Government Services Canada (PWGSC), Architectural and Engineering Services, Airport Engineering, Hull, Canada, July 1992.

Additional Information

Further information or questions on the aircraft pavement structural design and evaluation chart program may be directed to the following email address:

TC.FlightStandards-Normsvol.TC@tc.gc.ca
To install the Design Chart Software
1 – Create the directory called C:\DesignChart on your hard drive and copy the files there
2 – Try running the Design Chart software by double-clicking on DesignChart.EXE from the DesignChart directory

3 – If it yields an error, you may have to register an OCX utility.  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):

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

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

· Finally, try step 2 (above) again.
To Operate the Design Chart Software
1)
 "DesignChart.exe" will yield reliable pavement thickness 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 appropriate Transport Canada publication (see References) for an understanding of data entry requirements.

2) 
While the program should run on most Windows 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 design aircraft.  When entering the landing gear tire co-ordinates, the x and y co-ordinates must be established with the x-axis in the same direction as the rolling axis of the gear.  The location taken for the origin does not matter.

4) 
The resulting design chart will be displayed on-screen for viewing after the user clicks on either the "Flexible Design Chart" or "Rigid Design Chart" button.  The charts can also be printed by selecting either the "Print Flexible Design Chart" or the "Print Rigid Design Chart" button.
5)
Appendix "A" found at the end of this document provides an example of data input and output for both flexible design chart and rigid design chart 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 design chart output with that given in the example to ensure correct data entry and program function.

Appendix "A"

Example Data Input/Output for "DesignChart" 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 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 "Flexible Design Chart" button to compute and display the flexible design chart on-screen.
Click on the "Rigid Design Chart" button to compute and display the rigid design chart on-screen.
Click on the "Print Flexible Design Chart" button to print the flexible design chart.  
Click on the "Print Rigid Design Chart" button to print the rigid design chart.
You should obtain the results shown below.

[image: image2.jpg]Flexible Pavement Design & Evaluation Chart
Abaque de Calcul d'une Chaussée Flexible AS30-300
1981 mm
% Load on Main Gear
% Poids sur Atterrisseur Principal 473 = -
1397
Tire Pressure (MPa) 142 mm
Pression des Pneus ’ ) )
Subgrade Bearing Strength - S (kN)
Force Portante du Sol Support
30 50 70 90 110 130
Operating Weight (kN) ‘
1675
1825
1975
2100
2264
|
\
|
\
i ~_Overload Ratio 7| —
2.00 1.50 1.25 1.00
\
600 1000 1400 1800 2200 2600

Pavement Equivalent Granular Thickness - t (mm)
Epaisseur Granulaire Equivalente d'une Chaussée




[image: image3.jpg]Rigid Pavement De'S|gn & Evalua,tlon.C.hart A330-300
Abaque de Calcul d'une Chaussée Rigide
1981 mm
% Load on Main Gear -
% Poids sur Atterrisseur Principal 473 - -
1397
Tire Pressure (MPa) 142 mm
Pression des Pneus ' () -

Bearing Modulus - K (MPa/m)
Module de Réaction du Sol Support

10 30 50 70 90 110 130 150

i 1675 1825 19752100 2264 — |
| Operating Weight (kN)
\

Overload Ratio—

— | 100 |
(275MPa) |
g |

e 1.25
T (3.50 MPa)

|
|
|
|
|
| 150
|
|
\

(410 MPa) __|

T 2.00

| —— (550 MPa) ___|
| | |

180 220 260 300 340 380 420 460

Concrete Slab Thickness - h (mm)
Epaisseur de la Dalle de Beton





1

