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CE 563 
Airport Design 

  Aircraft	  weight	  
  Pavement	  thickness	  
▪ Runway,	  taxiway,	  apron	  

  Runway	  length	  
▪ Takeoff	  and	  landing	  distances	  

  Aircraft	  dimensions	  
  Apron,	  terminal,	  runway	  and	  taxiway	  width	  

  Aircraft	  capacity	  
  Terminal,	  parking,	  etc.	  

Beech	  1900	  

EMB	  120	  

SAAB	  340	  
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ERJ	  145	  

Bae-‐RJ100	  

CRJ	  700	  

A-‐320	  

A-‐340	  

A-‐330	  

A-‐319	  

B-‐717	   B-‐737	  
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B-‐767	  B-‐757	  

B-‐777	  



1/10/14 

4 

  Characteristics	  data	  varies	  
  Engine	  performance	  
  Operating	  weight	  
  Altitude	  
  Atmospheric	  conditions	  

  Aircraft	  design	  mostly	  focused	  on	  efficiency	  rather	  
than	  aircraft	  size	  

Aircraft	   Wingspan	   Length	   MSTOW	  
(lbs)	  

Runway	  
Length	  
(ft)	  

CRJ	  700	   76’	  3”	   106’	  8”	   72,750	   5,800	  
B-‐717	   107’	  10”	   152’	  7”	   156,000	   6,800	  
A-‐320	   111’	  3”	   123’	  3”	   158,730	   5,700	  
B-‐737	   112’	  6”	   124’	  11”	   172,445	   6,000	  
B-‐747	   213’	  0”	   231’	  10”	   800,000	   8,800	  
A-‐380	   261’	  8”	   239’	  3”	   1,235,000	   10,000	  
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  Length	  
  Tip	  of	  fuselage	  to	  the	  empennage	  

  Wingspan	  
 Wingtip	  to	  wingtip	  (main	  wing)	  

  Maximum	  height	  
  Ground	  to	  top	  of	  tail	  section	  

  Wheelbase	  
  Center	  of	  main	  gear	  to	  center	  of	  nose	  gear	  

  Wheel	  track	  
  Distance	  between	  the	  outer	  wheels	  of	  the	  main	  
gear	  

  Fun	  fact	  
  Length	  of	  largest	  aircraft	  to	  perform	  five	  or	  more	  
departures	  per	  day	  determines	  the	  required	  
amount	  of	  firefighting	  equipment	  



1/10/14 

6 

  Function	  of:	  
 Wheelbase	  
 Wheel	  track	  
  Steering	  angle	  

  Several	  different	  turning	  radii	  
  Largest	  radius	  is	  critical	  for	  design	  

Center	  of	  Rotation	  

  b	  =	  aircraft	  wheel	  base	  
  T	  =	  aircraft	  wheel	  track	  
  β	  =	  aircraft	  maximum	  steer	  angle	  

R
180o turn

= b tan(90!!)+ t
2
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19) Always use the largest radius possible when you turn the aircraft. NOTE: 
This will decrease the side loads on the landing gear, and the tire wear will be 
decreased. 
 
20) Again, extra care must be given to turn the aircraft due to the fuselage 
length and wingspan. A minimum distance from the edge of the pavement 
must be maintained to reverse the aircraft’s direction. Minimum pavement 
distance is 109 feet. 
 

 
 
21) Operate the brakes to stop the aircraft. 
 
22) Set the parking brake after the aircraft has stopped. 
 
 
TAKEOFF 
 
1) Align aircraft with runway centreline. 
 
2) Increase power smoothly to pre-determined takeoff or flex takeoff EPR 

(Exhaust Pressure Ratio) based on aircraft takeoff weight (max 1.40 EPR).  
3) Flex T/O EPR thrust reduction must not exceed 40% of the full rated take-

off thrust. 
 

9 

11) Make sure you know the taxi turning radius. Caution: The A340-500/-600 
is an extremely long aircraft. Take particular care of the wheelbase when 
turning. 
 

 
 
12) Monitor the wingtips and the horizontal stabilizer carefully for clearance 
with buildings, equipment, and other aircraft. With an effective steering rate 
is 65.2 degrees, a minimum of 165.6 feet to perform a 180 degree turn is 
required to clear the aircraft’s wingtip. 
 
13) When a left or right engine is used to help make a turn, use only the 
minimum power possible. 
 
14) Do not let the aircraft stop during a turn. 
 
15) Do not use the brakes to help during a turn. When you use the brakes 
during a turn, they will cause the main and nose landing gear tires to wear. 
 
16) Use the Inertial Reference System (IRS) in the ground speed (GS) mode 
to monitor the taxi speed. 
 
17) If the aircraft taxi speed is too fast (with the engines at idle), operate the 
brakes slowly and smoothly for a short time. NOTE: This will decrease the taxi 
speed. 
 
18) If the taxi speed increases again, operate the brakes as you did in the 
step before. 
 

  Single	  wheel	  (S)	  
  One	  wheel	  on	  each	  main	  gear	  strut	  

  Dual	  wheel	  (D)	  
  Two	  wheels	  on	  each	  main	  gear	  strut	  

  Dual	  tandem	  (2D)	  
  Two	  sets	  of	  wheels	  on	  each	  main	  gear	  strut	  
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B-‐757	  Dual	  Tandem	  

B-‐737	  Dual	  Wheel	  

Cessna	  182	  Single	  Wheel	  

  Double	  dual	  tandem	  (2D/2D2)	  
  Triple	  tandem	  (3D)	  
  Dual	  tandem	  plus	  triple	  tandem	  (2D/3D2)	  

  Landing	  gear	  distribute	  aircraft	  weight	  and	  thus	  has	  
an	  effect	  on	  airfield	  pavement	  design!	  
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B-‐777	  Triple	  Tandem	   B-‐747	  Double	  Dual	  Tandem	  

A-‐380	  Dual	  Tandem	  plus	  
Triple	  Tandem	  

Lycoming	  Piston	  
Turboprop	  
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Turbojet	   Turbofan	  


