
Rigid Pavement Design 



Rigid Pavement Design 

a) Portland Cement Association (PCA) Method 

b) Corps of Engineers Method 

c) Federal Aviation Administration (FAA) method 
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Principles of Rigid Pavement Design 

 Based on Westergaard analysis of edge loaded slabs 

 Determine k value for rigid pavement 

 Concrete flexural strength 

 Gross weight of design aircraft 

 Annual departures of design aircraft 
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FAA: Rigid Pavement Design 

 Concrete flexural strength: 600-650 psi. 

 Subbase: 

 Minimum thickness = 4 in. 

 Item P-208 – Aggregate Base Course 

 Item P-209 – Crushed Aggregate Base Course 

 Item P-211 – Lime Rock Base Course 

 Item P-304 – Cement Treated Base Course 

 Item P-306 – Econocrete Subbase Course 

 Item P-401 – Plant Mix Bituminous Pavements 
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FAA: Rigid Pavement Design 
 Conditions where no subbase is required 

 

 

 

 

 

 Stabilized subbase (for aircraft > 100,000 lbs) 

 Item P-304 – Cement Treated Base Course 

 Item P-306 – Econocrete Subbase Course 

 Item P-401 – Plant Mix Bituminous Pavements 
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Effect of stabilized subbase on subgrade modulus 6 



Design Curves 

7 



Design Curves 
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Design Curves 
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Critical and Noncritical Areas 

 Total critical pavement thickness = T 

 Non critical pavement thickness = 0.9T (concrete slab 

thickness) 

 For variable thickness section of thinned edge and transition 

section, the reduction applies to concrete slab thickness 

 The change in thickness for transitions should be 

accomplished over an entire slab length or width 
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Design Example 
 Rigid pavement is to be designed for dual tandem aircraft 

 Gross weight = 350,000 lbs 

 Annual equivalent departures of design aircraft = 6,000 (include 

1,200 annual departures of B-747 weighing 780,000 lbs gross 

weight)  require stabilized subbase 

 Subgrade k = 200 pci, poor drainage and frost penetration = 18 

in. 
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Design Example 

 Primary runway, 100% frost protection 

 Subgrade soil is CL 

 Concrete flexural strength = 650 psi 

 Several thickness of subbase thickness should be tried to get 

the most economical section 

 Assume stabilized subbase P-304 will be used 

 Try subbase thickness of 6 in. 
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Find K on top of 

subbase = 210 pci. 
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Concrete pavement thickness = 16.6 in. 14 



Slab Thickness 

 Concrete slab thcikness = 17 in. (round up) 

 Slab 17 + subbase 6 = 23 in. > 18 in. frost depth 
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Rigid Pavement Joint Types and Details 
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Recommended Maximum Joint Spacings 

Rigid Pavement without Stabilized Subbase 
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Dimensions and Spacing of Steel Dowels 
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Amount of Reinforcement 
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7.3

As= area of steel per foot of width or length (square inches) 

L = length or width of slab (feet) 

t = thickness of slab (inches) 

fs= allowable tensile stress in steel (psi.) 

 

Minimum percentage of steel reinforcement = 0.05% to the 

area of concrete per unit length or width 

 
19 



Allowable Strengths of Various Grades of 

Reinforcement Steel 
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Dimensions and Unit Weights of 

Deformed Steel Reinforcing Bars 
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Sectional Areas of Welded Fabric 
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Jointing of Reinforced Rigid Pavement 
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