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Aircraft Ground Flotation Analysis Methods

1. SCOPE:

This SAE Aero{sace Recommended Practice (ARP) includes recommended ground|flotation analysis
methods for both paved and unpaved airfields.

1.1 Purpose:

The purpose ¢f this document is to identify the recommended aircraft ground flotatjon analysis
methods that phould be used for aircraft landing gear design.

2. REFERENCES
1. AIR1780, Aircraft Flotation Analysis

2. Computer Program for Concrete Airport Pavement Design, Program PDILB, by Rpbert G. Packard,
Portland Cement Association, 1968

3. ICAOQO, Aerogirome Design Manual-Part 3-Pavements-First Edition, 1977:

a. Load Classification NumbefiMethod (LCN), Section 1.3, Method (LCN), Sectfon 1.3,
Method [C)
b. The Load Classification Group (LCG) Method of Classifying Aerodromes and Aircraft (LCN/
LCG), Section 3.3 (UK. Practice)

4. Procedures|for Development of CBR Design Curves, by A. Taboza Pereira, Instruction Report
S-77-1, U.S| Army/Engineer Waterways Experiment Station, June 1977

5. Recommended Standard Data Format of Transport Airplane Characteristics, National Aerospace
Standards, NAS 3601, Aerospace Industries Association of America, June 1968

6. Airport Pavement Design and Evaluation, AC 150/5320-6C, Federal Aviation Administration,
December 1978

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”
SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2008 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of SAE.
TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada)

Tel: 724-776-4970 (outside USA)

Fax: 724-776-0790

Email: CustomerService@sae.org
SAE WEB ADDRESS: http://www.sae.org


https://saenorm.com/api/?name=6d823f0d5c98d05db42e2bc94ebe59aa

SAE ARP1821 Revision A
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4. RECOMMENDED ANALYSIS METHODS:

41

Flotation requirements involve a combination of gross weight, the distribution of that weight (number of
tires) to the supporting pavement, the spacing of tires to limit overlap of load-distribution effects within
the supporting pavement or unpaved ground, and the intensity of surface tire loading as represented

by the average tire contact pressure (tire load/tire contact area).

Results obtained from flotation analyses can vary significantly by the type of analytical method used for
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On rigid pavements, flotation analyses for commercial and civil aircraft should be made using the

Portland Cemgnt Association (PCA) method, using the PDILB computer program.
Classification Number (LCN) and the Load Classification Number/Load Classificati
LCG) methods are also used in some instances.

The Load
pn Group (LCN/

FAA Advisory Circulars AC150/5320-6D and AC150/5320-16 and the ACN/PCN methods are also
acceptable for flotation analysis. The Port Authority of New York and New Jersey has their own
pavement design method. For military aircraft, flotation on rigid pavement is analyzed per ASD-TR-
70-43 for USAF and U.S. Army, and per MIL-HDBK-1021/4 for the U.S. Navy. A precaution
regarding rigid pavement assessments concerns the common use of both "center load" and "edge
load" methods for design and evaluation. For comparative ground flotation determinations either
method should provide useful results, but comparisons where the different methods have been used
will not be correct.
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TABLE 1 - Recommended Flotation Procedures

Usage Service Runway Methog/ Remarks
Type Reporting
Rigid PCA Analyze per NAS 3601 using PDILB
LCN and Instruction Report S-77-1. LCN
LCN/LCG temporarily remains in 3601.
Flexible S-77-1
LCN
LCN/LCG
Rigid and AC150/5320-6D FAA advisory circular.
Flexible ACN/PCN Official applicability by ICAO Ney1 98]1.
AC1 50/5320-16
Other PANYNJ Applies to airports under the jurisdictior] of the Port of
Commercial angd Civil New York and New Jersey Authority.
Rigid and ASD-TR-70-43 The military now.reports pavement bedring strength in
Flexible LCN/LCG terms of ACN/PCN.
ACN/PCN
Unpaved ASD-TR-68-34 Does notaddress aggregate surfaced pirfields.
USAF Matted and Fm 5-430 FIVE-430/AFJPAM 32-8013, Vol. 2 replages
cnrc.ﬂ Membrane T™ 5-337 TM'6-330/AFM 86-3
Arnpy MP S-73-27 MP S-73-27 presents mat design criteria
Rigid MIL-HDBK Handbook is being revised and will beqome DM 21.10.
1021/4
Nayy Flexible DM 2].3 DM 21.3 is being incorporated into DM P1.10.
Defense Rigid, LCN/CG Including ACN/PCN if data is available
Mapping | Flexible, ACN/PCN
Military Agency Unpaved
4.1 (Continued):
On flexible payement; flotation analyses for commercial and civil aircraft should bemade in
accordance wjth. U.S. Army Engineer Waterways Experiment Station Instruction Rgport S-77-1. The
USAF and U.$Army flexible pavement methods contained in ASD-TR-70-43 can tontinue to be

4.2

used. The U.S. Navy and updated Air Force and Army methods are in the Tri-Service, "Flexible
Pavement Design for Airfields," manual DM-21.3 (also TM 5-825-2 and AFM 88-6, Chap. 2). The
ACN/PCN method may also be used for analysis.

The Defense Mapping Agency Aerospace Center (DMAAC) continues to utilize LCN/LCG, and
additionally reports ACN/PCN data where available.

Unpaved Airfields:

The recommended methods for aircraft flotation analyses on unpaved airfields are described in the
following paragraphs.
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