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Flexible Pavement Design Example

A flexible pavement is being designed for a new runway at a commercial airport in Detroit. 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.

 

Table 1. Aircraft traffic mix for flexible 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 flexible 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.:      
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Flexible 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. Should the pavement be designed for aircraft arrival or departure weights?  What is the required flexible pavement thickness for the 

runway?  What is the most demanding aircraft? 

4. Perform a sensitivity analysis on the following variables:

 •   Average annual departures of most demanding aircraft (+/- 10 percent of departures).

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

 •   Subgrade modulus (+/- 10 percent of modulus).
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Flexible Pavement Design Example

Table 2. Soil boring results for flexible 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: 15.4 12.4 125.2 7.4 6.7 

Std. Dev.: 1.7 1.7 4.3 2.1 2.0 

 

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. Should the pavement be designed for aircraft arrival 

or departure weights?  What is the required flexible 

pavement thickness for the runway?  What is the 

most demanding aircraft? 
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FAARFIELD 2.0
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Starting Screen – No Job Files Created
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Creating/Naming a Job File

Click on “New Job”

Enter Section Name”

Enter Job Name
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Selecting Structure

Select “Thickness Design”

Select Pavement Type 

as “New Flexible”

Default pavement 

structure for

 “New Flexible”

Default pavement 

structure 

Details in table

Default pavement 

Design Life
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Design Options

Click “Design Options”

Select Option for  

“HMA CDF”

“Automatic Flexible Base Design”

“Output File”

“Units”
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Materials Library – Layer Types

Click “Materials” tab to 

open materials library
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Aircraft Library

Click “Aircraft” tab to 

open aircraft library
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Creating Aircraft Traffic Mix

Highlight an aircraft to 

display gear geometry

Select Aircraft from 

“FAARFIELD Aircraft Library”

“Save Aircraft Mix to File”

Give file name, stored in 

MyFAARFIELD/TrafficLibrary 

directory

“Gear Geometry”
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Subgrade CBR

• Enter Subgrade CBR
• Modulus is computed as 1500 × CBR (psi)

• Enter data directly in the table, or click on a 

layer to bring up the layer property dialog 

box.
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Performing Pavement Thickness Design

Click “Run” to start 

pavement thickness design
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Completed Pavement Thickness Design

P-209 Thickness was 

designed

CDF contribution 

of each aircraft

CDF max. for aircraft

P/C Ratio for each aircraft



16Federal Aviation
Administration

FAARFIELD 2.1: Flexible Pavement Design & PCR Exercise

June 28, 2026

CDF Chart
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Section Report
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Life/Compaction

Select “Life/Compaction”

Click “Run” to start Life and 

Compaction requirements
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Life/Compaction

Pavement Life results
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Compaction Requirements

Compaction requirements 

are available in Section 

Report
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PCR

Select “PCR”

Click “Run” to PCR 

Computations
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PCR

Results of “PCR” 

computations
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PCR Report



24Federal Aviation
Administration

FAARFIELD 2.1: Flexible Pavement Design & PCR Exercise

June 28, 2026

PCR Graph

• Black horizontal line represents 

PCR.

• Blue vertical bars represent 

ACR of individual aircraft.

• PCR is just sufficient to allow 

unrestricted operations, 

consistent with thickness 

design.
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FAA Form 5010
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