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Compaction Requirements 

• FAA design procedures (AC 150/5320-6E) 
assume that minimum compaction 
requirements are met. 

• Subgrade compaction requirements are 
expressed as a minimum percentage of the 
maximum dry density by: 
– ASTM D 1557 (Modified Proctor) for pavements 

serving airplanes > 27,216 kg (60,000 lbs.) GW. 
– ASTM D 698 (Standard Proctor) for light load 

pavements (serving airplanes < 27, 216 kg). 
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Why Compaction Requirements? 

• Minimum density requirements for soils are 
intended to prevent additional densification 
under in-service aircraft traffic. 

• Curves of minimum required density versus 
CBR (Compaction Index, CI) were developed 
from observed field data in the 1950’s.* 

• Established separate relationships for 
cohesive and non-cohesive soil types. 

*See Ahlvin, Compaction Requirements for Soil Components of 
Flexible Airfield Pavements, US Army WES, TR 3-529, 1959. 
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Compaction Index (CI) 

• CI is defined as: 
“the CBR required at a given 
depth for a particular wheel 
configuration, assembly load 
and tire pressure.” 

• CI is computed for depth 
measured from surface. 

• Proposed criteria developed 
by Richard Ahlvin were 
never implemented by the 
FAA and are not consistent 
with the current standards in 
AC 150/5320-6E. 
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Suggested criteria for percent 
modified maximum density as a 
function of CI, based on Ahlvin (1989) 

% Maximum Density ( )dCIcbea −−=  



Federal Aviation 
Administration 

Current Compaction Requirements 

• Compaction requirements 
are given in a table, 
independent of FAARFIELD 
thickness design. 

• Control points are 
referenced to the top of 
subgrade, regardless of 
pavement thickness or 
subgrade CBR. This is 
theoretically incorrect. 

• Extrapolation to new large 
aircraft types (B777 and 
A380) is not reliable. 
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AC 150/5320-6E, Table 3-4 
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FAARFIELD 1.4  
Automated Compaction Requirements 

• Implements rational compaction criteria 
based on the CI. 

• Fully integrated with FAARFIELD 1.4 
thickness design. 
– Compaction criteria are computed at design time 

based on the design traffic mix. 
– Output in tabular form as part of the design report. 

• Displays compaction control points with 
respect to both pavement surface and top of 
subgrade. 
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7 Steps to Compute the Compaction 
Requirement Automatically 

1. For 6000 annual departures of a given aircraft, use FAARFIELD to 
compute vertical stress (layered elastic) and the pass-to-coverage 
ratio (P/C) at each depth of interest. 

2. At each depth z of interest, compute coverages C = 6000 / (P/C). 
3. At each depth z of interest, compute the stress ratio 

 
                     where                   and r is the radius of one wheel.  
 

4. The equivalent stress for computing CI is the product of the 
vertical stress in step 1 and the ratio in step 3. 

5. Compute β from                                   (Gonzalez, 2012). 
 

6. Compute CI                     . 
7. Determine the compaction requirement from the appropriate curve.  
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Example – Flexible Design 
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Consider the 
previous flexible 
pavement design 
example: 

• 10-aircraft mix 
including A380, 
B777-300 ER, 
B787, etc. 

• Stabilized 
pavement design 
consistent with 
FAA standards. 
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Compute Compaction 
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• Hit Alt-O to bring 
up the Options 
screen. 

• Check the box 
labeled 
“Compute 
Compaction 
Requirements” 

• Click OK 
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Compute Compaction 
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Click the “Life” 
Button. 
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Compute Compaction 

03 September 2014 XI ALACPA Seminar / IX FAA 
Workshop, Santiago de Chile 

11 

Click “Back” to 
return to the main 
screen. 
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Compute Compaction 
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Select “Notes” to 
display the design 
report. 
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Compute Compaction 
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Scroll down until 
the heading 
“Subgrade 
Compaction 
Requirements”  
is displayed. 

Two tables display 
the compaction 
requirements for 
non-cohesive and 
cohesive soils, 
respectively. 

Compaction depths 
here given in mm. 



Federal Aviation 
Administration 

Compaction Tables 
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Percent of Max. 
Dry Density 

Depth from 
Surface 

Depth from Top 
of Subgrade 

Critical Airplane 
for Compaction 

Modified Proctor (Heavy Load) 
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Compaction Example 

Depth Below 
Existing Grade 

Depth Below 
Top of Subgrade 

Depth Below 
Finish Grade 

In-Place Density 

0.3 m (1 ft.) 0.05 m  0.85 m 70% 
0.6 m (2 ft.) 0.350 m 1.15 m 84% 
0.9 m (3 ft.) 0.650 m 1.45 m 86% 
1.2 m (4 ft.) 0.950 m 1.75 m 90% 
1.5 m (5 ft.) 1.250 m 2.05 m 93% 
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For the flexible design example above, assume: 

• Top of subgrade will be approximately 250 mm (10 inches) below the 
existing ground surface. 

• In-place soils have PI = 20 (cohesive). 

• Investigation shows the following in-place soil densities in this area: 
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Compaction Example 

• Use the FAARFIELD 1.4 
generated table for 
cohesive soils. 

• In-place density is 
satisfactory at a depth 
of 1.75 m below finish 
grade (.95 m below top 
of subgrade). 

• Compact the top 16 cm 
to 95% and 16-95 cm to 
90% max. density. 
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Richard G. Ahlvin 1919-2014 

Dick Ahlvin, who retired 
from the US Army 
Waterways Experiment 
Station in 1983, passed 
away on August 26, 2014. 
He will be remembered 
for his deep knowledge 
and many contributions 
to the field of airport 
pavement engineering. 
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Thank You! ¡Muchas Gracias! 
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http://www.airporttech.tc.faa.gov/ 
david.brill@faa.gov 
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