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Runway Exit Design Model 
Installation Instructions
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Installation Instructions (1)

• Step 1: Download the Runway Exit Design setup file from: 

• Step 2: Run the program setup
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https://atsl-software-downloads.s3.amazonaws.com/
redim/V3.0.0/redim.exe
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Installation Instructions (2)

• Step 3: Select installation folder: 

• Step 4: Proceed with the installation
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Installation Instructions (3)

• Warning message 

• Installation bar 
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Installation Instructions (4)

Completing installation message 

Installation completed 
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Typical files installed 
in your computer

Runway Exit Design Model 
Application



Air Transportation Systems Laboratory

Using the Runway Exit Design Model
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General Information About the Model
• Exit Design Model has three analysis modules: 

a) Evaluation of an existing runway 
b) Improvements to an existing runway  
c) Design optimal locations for a new runway
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Runway Exit Model Landing Roll Profile Phases Modeled

Air Time

Runway Occupancy Time

Blue dots are actual  landing 
roll data points 

Speed at Fuselage 
Out Point

Nominal Deceleration

Threshold Crossing Speed

Nose Gear 
Touchdown Time

Adjusted Deceleration

Decision Speed

Nose Gear Down Speed

Exit Speed 
(Speed at Point of 
Curvature)

Speed at Hold Bar

Main Gear 
Touchdown Time
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REDIM 3 Menu Structure
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REDIM 3 Aircraft Database
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• The model contains data for 298 aircraft 
• 134 turbofan aircraft 
• 105 piston aircraft 
• 59 turboprop aircraft
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Pull-down Menus in the Runway Exit Design Model
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Creates new projects 
Opens existing projects 
Closes a project

Shows the aircraft database of the model 
Allows adding or editing aircraft into the database

Shows active windows with results
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Interface and Panels in the Runway Exit Design Model
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Creates new projects 
Opens existing projects 
Closes a project

Plots of relevant 
model results

Tables with relevant 
model results

Navigation and 
project panel with 
information and 
results
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Navigation/Project Panel Hierarchy
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Design a new runway

Improve an existing runway

Evaluate an existing runway

Project folder

Scenarios inside project folder

Scenario settings

Runway exit locations

Runway occupancy times (tables and plots)

Runway exit assignment (tables and plots)

Aircraft landing distributions (tables and plots)

Aircraft landing distances and times (tables and plots)
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Runway Optimization Case Study
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Summary of Optimization Case Study
• Design a new runway 

with 5 optimally located 
right angle exits 

• Eight aircraft in fleet 
mix 

• Sea level ISA 
conditions 

• 10% wet and 90% dry 
pavement conditions 

• 800 feet minimum 
distance between 
runway exits

17



Air Transportation Systems Laboratory

Optimization Case Study
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Step 1 - Create a new folder (project)

Step 2 - Define the runway parameters in the newly 
created runway scenario (OptimizationExample)
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Step 3 - Enter the runway 
general information

Optimization Case Study (2)

We suggest using 10% wet and 90% 
dry for design purposes for most airports



Air Transportation Systems Laboratory 20

Optimization Case Study (3)
Step 4 - Define the aircraft 
fleet mix that will use the 
runway
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Optimization Case Study (4)

Step 5 - Define the runway 
constraints and the number  
of new runway exits
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Optimization Case Study (5): Review the Results

• Model suggested runway exit locations 
• Runway exit locations are the distance from the runway threshold to 

the point of curvature of the runway exit
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Optimization Case Study (6): Runway Occupancy Times Table

Table can be saved in comma delimited format

• Runway occupancy times predicted by the model in tabular form 
• ROT time starts when the aircraft crosses the threshold and ends at 

the point where the aircraft fuselage is out of the runway plane.
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Optimization Case Study (7): Runway Occupancy Time Plot

• Runway occupancy times predicted by the model in graphical form 
• ROT time is to the point where the aircraft fuselage is out of the 

runway plane.
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Optimization Case Study (8): Runway Exit Assignment Table

• Runway assignments are reported in percent of the individual aircraft 
using each exit 

• The aircraft mix simulated (in percent) is shown in the last column of 
the table 

• The runway exit mix using each exit is shown in the last row of the 
table (in percent)

Table can be saved in comma delimited format
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Optimization Case Study (9): Runway Exit Assignment Plot

Runway assignments are reported in stacked column format 
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Optimization Case Study (10): Landing Distribution Tables

Landing distance for 
individual landings of 
Airbus A320 
simulated by the model 

Probability density 
function for Airbus A320 
simulated by the model  
(dry and wet pavements)
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Optimization Case Study (11): Landing Distribution Plots

Cumulative probability 
density function for Airbus 
A320 simulated by the 
model  (dry and wet 
pavements)
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Optimization Case Study (12): Landing Distribution Plots

Cumulative probability 
density function of braking 
distances for Airbus A320 
simulated by the model  
(dry and wet pavements)
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Optimization Case Study (13): Landing Distances and Times

Total landing distance simulated for Airbus A320 
(dry and wet pavements - see second column)
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Optimization Case Study (14): Landing Distances and Times

Runway exit used by 
each simulated 
landing

Nominal deceleration rate for each simulated Airbus 
A320 landing (dry and wet pavements - see second 
column)
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Optimization Case Study (15): Landing Distances and Times (Plots)

Total distance traveled to 
point where aircraft exits the 
plane of the runway

Distances reported are not exactly the same because 
larger aircraft travel longer distance to exit the plane of 
the runway 
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Optimization Case Study (16): Time to Touchdown (Air Times)

Times reported are the estimated times to touchdown 
for individual aircraft 
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Optimization Case Study (17): Runway Turnoff Times

Times reported are the estimated times from the 
runway exit point of curvature to the point where the 
fuselage of the aircraft exits the plane of the runway



Air Transportation Systems Laboratory

Runway Improvement Case Study
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Summary of Improvement Case Study
• Improve an existing 9,000 ft. runway by adding 2 optimally 

located acute angle exits (30 deg., 1500 ft radius) 
• Five existing runway exits (all 90 deg., right angle exits) 
• Sea level ISA conditions 
• 10% wet and 90% dry pavement conditions 
• 800 feet minimum distance between runway exits
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Runway Exit Name Location of Point of Curvature 
(ft)

Runway Exit Type

E1 2500 90 deg.

E2 4500 90 deg.

E3 6000 90 deg.

E4 7500 90 deg.

E5 9000 90 deg.
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Summary of Improvement Case Study
• Improve an existing 

runway by adding 2 
optimally located acute 
angle exits (30 deg., 
1500 ft radius) 

• Eleven aircraft in fleet 
mix 

• Sea level ISA conditions 
• 10% wet and 90% dry 

pavement conditions 
• 800 feet minimum 

distance between 
runway exits
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Improvement Case Study
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Step 1 - Create a new folder (project)

Step 2 - Define the runway parameters in the newly 
created runway scenario
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Step 3 - Enter the runway 
general information

Improvement Case Study (2)

We suggest using 10% wet and 90% 
dry for design purposes for most airports



Air Transportation Systems Laboratory 40

Improvement Case Study (3)

Step 4 - Define the 
aircraft fleet mix that will 
use the runway
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Improvement Case Study (4)

Step 5 - Define the 
existing runway 
configuration

Step 6 - Close the runway 
exits that you want to close 
to improve the runway 
occupancy time
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Improvement Case Study (5)

Step 6 - Define the new 
runway exit parameters

Runway Exit Name Location of Point of 
Curvature (ft)

Runway Exit Type

E1 2500 90 deg.

E2 4500 90 deg.

E3 6000 90 deg.

E4 7500 90 deg.

E5 9000 90 deg. Desired range for new 
optimal exits
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Improvement Case Study (6): Review the Results

• Model suggested locations for two new acute angle runway exits are 
5,823 ft. and 6,808 ft. 

• Runway exit locations are the distance from the runway threshold to 
the point of curvature of the runway exit
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Improvement Case Study (7): Runway Occupancy Times Table

Table can be saved in comma delimited format

• Runway occupancy times predicted by the model in tabular form 
• ROT time starts when the aircraft crosses the threshold and ends at 

the point where the aircraft fuselage is out of the runway plane.
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Improvement Case Study (8): Runway Occupancy Time Plot

• Runway occupancy times predicted by the model in graphical form 
• ROT time starts when the aircraft crosses the threshold and ends at 

the point where the aircraft fuselage is out of the runway plane.
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Improvement Case Study (9): Runway Exit Assignment Table

• Runway assignments are reported in percent of the individual aircraft 
using each exit 

• The aircraft mix simulated (in percent) is shown in the last column of 
the table 

• The runway exit mix using each exit is shown in the last row of the 
table (in percent)

Table can be saved in comma delimited format
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Improvement Case Study (10): Runway Exit Assignment Plot

Runway assignments are reported in stacked column format 
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Improvement Case Study (11): Landing Distribution Tables

Landing distance for 
individual landings of 
Boeing 737-800 
simulated by the model 

Probability density 
function for Boeing 737-800 
simulated by the model  
(dry and wet pavements)
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Improvement Case Study (12): Landing Distribution Plots

Cumulative probability 
density function for Boeing 
737-800 simulated by the 
model  (dry and wet 
pavements)
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Improvement Case Study (13): Landing Distances and Times

Total landing distance simulated for Boeing 737-800 
(dry and wet pavements - see second column)
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Improvement Case Study (14): Speeds and Deceleration

Runway exit used by 
each simulated 
landing

Nominal deceleration rate for each simulated Boeing 
737-800 landing (dry and wet pavements - see second 
column)

Speed and 
deceleration tab
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Improvement Case Study (15): Landing Distances and Times (Plots)

Total distance traveled to 
point where aircraft exits the 
plane of the runway

Distances reported are not exactly the same because 
larger aircraft travel longer distance to exit the plane of 
the runway 
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Improvement Case Study (16): Landing Braking Times

Braking times reported are the estimated times in the 
braking phase of the landing
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Improvement Case Study (17): Runway Turnoff Times

Times reported are the estimated times from the 
runway exit point of curvature to the point where the 
fuselage of the aircraft exits the plane of the runway
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Runway Evaluation Case Study
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Summary of Evaluation Case Study
• Evaluate an existing 9,000 ft. runway with mixed runway 

exits as shown in the table 
• Five existing runway exits 
• Sea level ISA conditions 
• 10% wet and 90% dry pavement conditions
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Runway Exit Name Location of Point of Curvature 
(ft)

Runway Exit Type

E1 2500 90 deg.

E2 5300 30 deg., 1500 ft radius

E3 6500 30 deg., 1500 ft radius

E4 7800 90 deg.

E5 9000 90 deg.
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Summary of Evaluation Case Study
• Evaluation an existing 

runway with 5 runway 
exits 

• Eleven aircraft in fleet 
mix 

• Sea level ISA 
conditions 

• 10% wet and 90% dry 
pavement conditions
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Evaluation Case Study
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Step 1 - Create a new folder (project)

Step 2 - Define the runway parameters in the newly 
created runway scenario
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Step 3 - Enter the runway 
general information

Evaluation Case Study (2)

We suggest using 10% wet and 90% 
dry for design purposes for most airports
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Evaluation Case Study (3)

Step 4 - Define the 
aircraft fleet mix that will 
use the runway
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Evaluation Case Study (4)

Step 5 - Define the 
existing runway 
configuration
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Evaluation Case Study (5): Review the Results
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Evaluation Case Study (6): Runway Occupancy Times Table

Table can be saved in comma delimited format

• Runway occupancy times predicted by the model in tabular form 
• ROT time starts when the aircraft crosses the threshold and ends at 

the point where the aircraft fuselage is out of the runway plane.
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Evaluation Case Study (7): Runway Occupancy Time Plot

• Runway occupancy times predicted by the model in graphical form 
• ROT time starts when the aircraft crosses the threshold and ends at 

the point where the aircraft fuselage is out of the runway plane.
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Evaluation Case Study (8): Runway Exit Assignment Table

• Runway assignments are reported in percent of the individual aircraft using 
each exit 

• The aircraft mix simulated (in percent) is shown in the last column of the table
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Evaluation Case Study (9): Runway Exit Assignment Plot

Runway assignments are reported in stacked column format 
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Evaluation Case Study (10): Landing Distribution Tables

Landing distance for 
individual landings of 
Airbus A321 
simulated by the model 

Probability density 
function for Airbus A321 
simulated by the model  
(dry and wet pavements)
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Evaluation Case Study (11): Landing Distribution Plots

Cumulative probability 
density function for Airbus 
A321 landings simulated by 
the model  (dry and wet 
pavements)
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Evaluation Case Study (12): Landing Distances and Times

Total landing distance simulated for Airbus A321 
(dry and wet pavements - see second column)
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Evaluation Case Study (13): Speeds and Deceleration

Runway exit used by 
each simulated 
landing

Approach speeds for each simulated Airbus A321 
landing (dry and wet pavements - see second column)

Speed and 
deceleration tab
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Evaluation Case Study (14): Landing Distances and Times (Plots)

Total distance traveled to 
point where aircraft exits the 
plane of the runway

Distances reported are not exactly the same because 
larger aircraft travel longer distance to exit the plane of 
the runway 
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Evaluation Case Study (15): Runway Turnoff Times
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Known Issues with Small Aircraft

• Small General Aviation (GA) aircraft behavior 
improvements are on-going at Virginia Tech 
• We plan to release version 3.1 in May addressing small 

single engine aircraft behavior 
• If you need to simulate single-engine piston or turboprop 

powered aircraft for your airport project we suggest using 
the following aircraft: 
• Beechcraft Bonanza (BE36) - piston 
• Cessna Caravan (C208) - turboprop 
• Socata-Daher TBM 800 (TBM8) - turboprop
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