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Rigid Pavement Design Example Using 

FAARFIELD 2.1
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Typical Rigid Pavement



Rigid Pavement Design in FAARFIELD

• Considers only one mode of failure for rigid 

pavement, bottom-up cracking of the concrete slab. 

• Cracking is controlled by limiting the horizontal 

stress at the bottom of the concrete slab. 

• The rigid pavement design model does not 

explicitly consider failure of subbase and subgrade 

layers. 
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Rigid Pavement Failure Model

• FAARFIELD rigid failure model:

where:

DF = design factor = R/σ

R = concrete flexural strength (ASTM C78)

σ = max. computed tensile stress

C = coverages

    = compensation factor for stabilized base

a, b, c, d = parameters determined by full-scale test

• DF is linear in log(C).
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Concrete Flexural Strength

• Design flexural strength between 600 and 750 psi (4.14 to 5.17 

MPa) is recommended for most airfield applications. 

• Avoid design flexural strengths higher than 750 psi (5.17 

MPa), unless it can be shown that higher strength mixes are 

produced by normal methods using local materials, i.e., 

without relying on excessive cement contents or additives 

likely to negatively impact durability. 

• The strength used in thickness design is different than the 

strength used for material acceptance in P-501.

– Design strength can be 5% higher than specified 28-day strength.
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Subgrade Modulus

• FAARFIELD automatically converts 

k to E, and vice-versa.

• The conversion formula 

implemented in FAARFIELD 2.1 is:

k = 28.6926 × CBR0.7788

where: CBR = E / 1500

(E in psi, and k in psi/inch).

• Compared to the earlier formula:
– Improved agreement with field correlations

– less conservative when converting from 

CBR data.
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Rigid Pavement Design Example
A rigid pavement is being designed for a new runway at a commercial airport in Washington, D.C. Based on the 

information obtained from the Airport Master Plan, the new runway is expected to handle the traffic mix presented in 

Table 1. Eight soil borings were performed for this project, the results of which are presented in Table 2. The specified 

28-day strength (ASTM C78) is 670 psi. 

 

Table 1. Aircraft traffic mix for rigid pavement design example.  

Aircraft  

Departure 

Weight, lbs  

Arrival 

Weight, lbs  

Annual 

Departures  

Single-Wheel  30,000  22,500  8,000  

Fokker F100  98,000  75,000  6,500  

Boeing 737-300  138,500  115,000  5,000  

Boeing 767-300 (ER)  350,000  290,000  3,200  

Airbus 380-800 WV000  1,200,000  1,020,000  400  

Boeing 777-300   580,000  524,000  1,500  

 

Table 2. Soil boring results for rigid pavement design example.  

Boring No.  

UCSC  

Soil  

Type  

Moisture  

Content,  

%  

Opt.  

Moisture  

Content, %  

Dry Unit  

Weight, 

lb/ft3  

Water  

Table  

Depth, ft  

CBR, 

%  

B-1  SC  12.2  10.4  129.0  10  10.6  

B-2  SC  14.4  12.2  124.6  10  7.2  

B-3  SC  16.5  9.6  132.4  8.5  8.4  

B-4  CL  15.8  13.5  120.2  6.5  6.3  

B-5  CL  17.0  14.5  122.5  8  4.8  

B-6  CL  16.2  13.8  120.7  5.5  5.9  

B-7  CL  16.8  12.6  124.0  4.5  4.2  

B-8  CL  14.2  12.8  128.2  6  6.4  

Average:             

Std. Dev.:             

 

Same as flexible example!



Rigid Pavement Design Example
1. What do the soil boring results tell us about the in situ soil properties?  

What subgrade support value do you recommend for design? 

2. What type and thickness of base/subbase materials do you recommend?  

Are positive drainage features required? 

3. What flexural strength of concrete would you use for the design?

4. Should the pavement be designed for aircraft arrival or departure weights? 

What is the required PCC slab thickness for the runway? What is the most 

demanding aircraft?   

5. Perform a sensitivity analysis on the following variables: 
– Average annual departures of most demanding aircraft (+/- 20 percent of departures). 

– Departure weight of the most demanding aircraft (+/- 10 percent of weight). 

– Subgrade modulus (+/- 10 percent of modulus). 

– Concrete Flexural Strength (+/- 10 percent of R).
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Rigid Pavement Design Example

1. What do the soil boring results tell us about the in situ soil 

properties?  What subgrade support value do you 

recommend for design?

 Mean CBR – 6.7    Standard Deviation – 2.04

 Design CBR – 4.7            ESG = 7050 psi

2. What type and thickness of base/subbase materials do you 

recommend?  Are positive drainage features required? 

3. What flexural strength of concrete would you use for the 

design?

AC 150/5320-6G allows 5 percent above specified 28-

day strength for design. 

Given 28-day strength = 670 psi, the allowable design 

strength is 1.05 × 670 = 703.5 psi. 

Use 700 psi in the FAARFIELD design.

4. Should the pavement be designed for aircraft arrival or 

departure weights? What is the required PCC slab thickness 

for the runway?  What is the most demanding aircraft? 
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Creating/Naming a Section

Click on “New Section”

Enter Section Name”



Select Structure
Select “Thickness Design”

Select Pavement 

Type as “New Rigid”

Default pavement 

structure for “New 

Rigid” type

Default pavement 

structure details in 

table

Default pavement life 

(20 years)



Design Options

Click “Design Options”

“Output File”

“Units”



Materials Library – Layer Types

Click “Material” tab to 

open materials library



Aircraft Library

Click “Aircraft” tab to 

open aircraft library



Aircraft Library – 

Completely reorganized and updated for the FAARFIELD 2.1 release
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Creating Aircraft Traffic Mix

Select an aircraft to 

display gear geometry.

Several ways to add aircraft to 

the traffic table:

• Pick aircraft from the library. 

Double click on the aircraft 

name or drag/drop.

• Select a stored aircraft mix 

from the drop-down.



Modify Default Layer Properties

• Enter the modulus value 

based on design CBR 

(7050 psi).

• FAARFIELD computes 

an equivalent k-value 

using the conversion 

formula.



Modify Default Layer Properties

Select Base & Subbase 

type and thickness



Modify Default Layer Properties
Change flexural 

strength from default 

value to R =700 psi 

(as determined on a 

previous slide).



Perform Pavement Thickness Design
• Click “Run” to start pavement 

thickness design.

• While the design is running, 

the clock will advance.

• Rigid designs take longer 

than flexible designs. Be 

patient!



Completed Pavement Thickness Design

P-501 PCC Surface 

Thickness was designed

CDF contribution 

of each aircraft

CDF max. for aircraft

P/C Ratio for each aircraft

• Design thickness is 16.0 in. 

(= 40.5 cm)

• Round to the nearest 0.5 in or 

1 cm.

• Specify as 16 in. (or 40 cm) 



CDF Chart
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Rigid Pavement Example – Results

1. What do the soil boring results tell us about the in situ soil properties?  What subgrade support value 

do you recommend for design?

Mean CBR = 6.7           Standard Deviation = 2.04 Design CBR = 4.7            ESG = 7050 psi

2. What type and thickness of base/subbase materials do you recommend?  Are positive drainage 

features required? 

3. What flexural strength of concrete would you use for the design?

AC 150/5320-6G allows 5 percent above specified 28-day strength for design. 

Given 28-day strength = 670 psi, the allowable design strength = 1.05 × 670 = 703.5 psi. 

Use R = 700 psi in the FAARFIELD design.

4. Should the pavement be designed for aircraft arrival or departure weights? What is the required PCC 

slab thickness for the runway?  What is the most demanding aircraft?   

For the given inputs, FAARFIELD 2.1 gives a slab thickness 16.0 in. 

The most demanding aircraft is the Airbus 380-800, for which the belly gear (6-wheels) contributes 

98% of the CDF on the critical strip.
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Structure Report



Life/Compaction

Select “Life/Compaction”

Click “Run” to start Life and 

Compaction requirements • Following design, FAARFIELD will compute minimum 

compaction requirements applicable to subgrade and 

subbase materials.

• See AC 150/5320-6G, Section 3.8 for details.



Life/Compaction

Pavement Life Results



Compaction Requirements
• Compaction requirements are available 

in the Section Report.

• Two tables apply to:

(1) Noncohesive soils (PI < 3)

(2) Cohesive soils

• Maximum dry density determined either 

by modified Proctor (if aircraft gross 

weight > 60,000 lbs.), or standard 

Proctor (otherwise).

• Up to the engineer to correctly apply 

the information in these tables.
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Rigid Pavement Design Example - Sensitivities

Perform a sensitivity analysis on the following 

variables: 

• Average annual departures of most demanding 

aircraft (+/- 20 percent of departures).

A380-800 annual departures: 480 / 320

• Departure weight of the most demanding 

aircraft (+/- 10 percent of weight). 

A380-800 GW: 1,320,000 / 1,080,000 lbs.

• Subgrade modulus (+/- 10 percent of modulus). 

E = 7,755 / 6,345 psi

• Concrete Flexural Strength (+/- 10 percent of R).

R = 770 / 630 psi
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Thank You!
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