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AIRPORT PAVEMENTS – DESIGN AND EVALUATION 
 

(Presented by the Secretariat) 
 

 
SUMMARY 

This paper presents information from the ICAO Regional Workshop on Airport Pavements 
- Design and Evaluation (Macao, China, 2 - 4 November 2011). The workshop had 
developed recommendations which are to be addressed by ICAO. APANPIRG/23 
recognized the technical nature of the recommendation and decided to refer to the 
AOPWG for further action.  

This paper relates to –   
 
Strategic Objectives: 

A: Safety – Enhance global civil aviation safety 
C: Environmental Protection and Sustainable Development of Air Transport – 

Foster harmonized and economically viable development of international civil 
aviation that does not unduly harm the environment 

 
Global Plan Initiatives:  
GPI-13  Aerodrome design and management 
GPI-14  Runway operations 
 

 
 
1. INTRODUCTION 

1.1 The Regional seminar/workshop on Airport Pavement - Design and Evaluation was 
convened by ICAO in partnership with the Civil Aviation Authority of Macao, China and FAA from 2 
to 4 November 2011 in Macao, China.  
 
1.2      The objective of the workshop was to promote good practice in airfield pavement 
engineering and update the knowledge and capability of Civil Aviation Administration Officials and 
aerodrome staff responsible for pavement design and maintenance to effectively deal with airport 
pavement problems. 
 
1.3 The workshop was attended by sixty four participants from fourteen States.  
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2. DISCUSSION 
 

2.1 Airport Management Programmes are required at international aerodromes under 
ICAO Standards and Recommended Practices (Annex 14, Volume I), Airport Services Manual, 
Document 9137, Part 2 - Pavement Surface Conditions, Part 8 - Airport Operation Services and Part 9 
- Airport Maintenance Practices.  
   
2.2 APANPIRG/22 (Bangkok, September 2011) had urged APAC States to establish a 
maintenance programme including preventive maintenance in order to maintain facilities in a 
condition which does not impair the safety, regularity or efficiency of air transportation. To this end 
the workshop was organized. The upcoming Amendment 11 has proposed to upgrade the 
recommendation in Para 10.1.1 of Annex 14, Volume I to a Standard. 
 
2.3 APANPIRG/23 noted that the workshop had developed the following 
recommendations which are to be addressed by ICAO: 
 

1) A need to define “unrestricted operations” in the ACN-PCN guidance material; 
 
2) The need to clearly define the level of traffic for operation of an aircraft to be 

considered as “overload” or normal operations; and 
 
3) These two items are clearly related and combining them into a single definition 

would provide valuable guidance to the airport operation’s community. 
 

2.4 APANPIRG/23 recognized the technical nature of the recommendation and decided 
to refer it to the AOPWG.   
 
2.5 The extract on overload operations from the Report of the Pavement Sub Group’s 
(PSG/7) Seventh Meeting held at Airbus America Office Washington DC on 2 - 3 October 2012 is 
placed at Attachment A.  
 
2.6 ICAO circulated a questionnaire (Attachment B to this working paper) on reporting 
of bearing strength of aerodrome pavement and information on overload operations, to assist in better 
assessing State’s views and current practices. 12 Administrations (DPRK, Hong Kong China, 
Malaysia, Maldives, New Caledonia, Pakistan, Philippines, RoK, Singapore, Sri Lanka, Thailand and 
USA) submitted the completed survey questionnaire to APAC office. 
 

3. ACTION BY THE MEETING 
 
3.1 The meeting is invited to consider and recommend the following conclusion for 
APANPIRG’s approval. 
 
 Draft Conclusion/XX – Airfield pavement  
 

That, ICAO be invited to provide the definition of ‘unrestricted operations’ in the 
ACN-PCN guidance material and the level of traffic for operation of an aircraft to be 
considered as overload or normal.    

 
 

…………………………. 
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ATTACHMENT A 

 
Report of the Pavement Sub Group’s (PSG/7) Seventh Meeting held at Airbus America Office 
Washington DC on 2 - 3 October 2012- relevant extract on Overload Guidance 

 

Agenda Item 3 - Overload Guidance 

2.3.1 Cyril Fabre explained that the Questionnaire agreed at the last meeting in February 
2012 for the purpose of obtaining feedback from States on current practices in respect of Overload 
was still being pursued, but would take some time having regard to ICAO procedures.  John Cook 
stated that the UK CAA would be willing to respond to this ICAO Questionnaire. 
  
Post-meeting note: AGA sent the Questionnaire on 28/11/2012 to the ICAO Regional Offices for 
distribution to the Member State, with a deadline for responses 31/1/2013. 
 
2.3.2  A discussion followed on the Overload guidance provided in the Attachment A to 
Annex 14 Vol. 1 and also in the ADM Part III. It was agreed that the statement in the guidance notes 
that “the annual number of overload movements should not exceed approximately 5% of the total 
annual aircraft movements” needed further qualification. In particular that the figure of 5% should 
only be applied to the number of aircraft movements with ACNs at or near to the PCN of the 
pavement (ie 5% of the ‘design traffic’).  
 
2.3.3  At the last meeting of the PSG it was agreed that Serge Le Cunff will liaise with 
AOSWG and AGA Secretariat to determine the appropriate procedure and format to introduce 
“editorial” and other amendments to Annex 14.  
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ATTACHMENT B 

 
Ref.: T 11/9.1 – AP171/12 (AGA) 03 December 2012 
 
Subject: Questionnaire on reporting of bearing strength 
of aerodrome pavement and information on overload 
operations 
 
Action Required: Reply no later than  31 January 2013
 
 
Sir/Madam, 
 
1.  I have the honor to inform you that the International Civil Aviation 
Organization (ICAO) is currently conducting a study on incorporating new technologies in 
pavement reporting system including criteria for overloading operations.  
 
2.  Currently, Annex 14 — Aerodromes, Volume I — Aerodrome Design and 
Operations contains global requirements concerning the determination and promulgation of 
the bearing strength of a pavement intended for aircraft of apron (ramp) mass greater than 
5700 kg using the Aircraft Classification Number – Pavement Classification Number (ACN-
PCN).  Additionally, States are required to establish criteria to regulate the use of a pavement 
by an aircraft with an ACN higher than the PCN reported for the pavement. ICAO is working 
on improving the current provisions by taking advantage of the most advance methodologies 
in pavement design and evaluation. 
 
3.  To assist in better assessing States’ views and current practices concerning the 
above, you are requested to complete the attached Questionnaire in the Attachment. 
 
4.  May I request that your replies to the Questionnaire in the Attachment be 
dispatched to reach me not later than 31 January 2013.  In this connection, should you 
anticipate a delay in the receipt of your reply, please let me know in advance of the due date. 
 

Accept, Sir/Madam, the assurances of my highest consideration. 
 
 
 
 

Mokhtar A. Awan 
Regional Director 

 
Enclosure: 
Questionnaire on reporting of aerodrome pavement  
bearing strength and information on overload operation 
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QUESTIONNAIRE 

 
REPORTING OF AERODROME PAVEMENT BEARING STRENGTH AND 

INFORMATION ON OVERLOAD OPERATIONS 
 
 
Please indicate your country:  
 
 
 
QUESTION 1: 
 
In what format does the civil aviation regulation in your country require the reporting of 
aerodrome pavement strength information? 
 
□ ICAO ACN/PCN rating system 
□ LCN method 
□ FAA rating system 
□ Others 
(Specify):____________________________________________________________ 
 
(If the ICAO ACN/PCN rating system is used, please answer questions 2 - 4 below and go 
directly to question 9. 
If the LCN method is used, please skip questions 2 – 4. 
If FAA/others are used, proceed to question 9.) 
 
QUESTION 2: 
 
In case of overload operations, if an aircraft ACN is greater than a pavement reported PCN, 
operations are: 
 
□ Limited* (please see Explanatory Notes) 
□ Restricted** (please see Explanatory Notes) 
□ Allowed without limitation to traffic 
□ Allowed without restriction to weight 
□ Allowed – but only with ACN not exceeding 10% above reported PCN for flexible 

pavement and 5% for rigid pavement based on Annex 14 — Aerodromes, Volume I — 
Aerodrome Design and Operations guidance 

□ Allowed – concession made, but pavement monitored for distress 
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QUESTION 3: 
 
If operations are limited, restricted or both what kind of practices regarding traffic 
restrictions are used: 
 
□ ICAO allowance (annual number of overload movements limited to 5% of total annual 

aircraft   movements) 
 
□ Limitations according to national practices (please specify with details – use separate 

sheets if necessary) 
 
 ……………………………………………………………………………………………… 

 
 ……………………………………………………………………………………………… 
 
□ Other limitations (please specify with details – use separate sheets if necessary) 
 
   ……………………………………………………………………………………………… 
 

……………………………………………………………………………………………… 
 
 
QUESTION 4: 
 
For overload operations, if an aircraft is allowed without limitations, are extra landing fees 
levied on the airline/aircraft operator? 
 
□ YES 
□ NO 
 
QUESTION 5: 
 
In case of overload operations, if an aircraft LCN is greater than pavement LCN, operations 
are: 
 
□ Limited* 
□ Restricted** 
□ Allowed without limitation or restriction (traffic, weight) 
 
QUESTION 6: 
 
If operations are limited, restricted or both are ICAO allowance limitations (annual number 
of overload movements limited to 5% of total annual aircraft movements) used in the state?  
 
□ YES 
□ NO 
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QUESTION 7: 
 
If operations are limited, restricted or both is LCN system used in day-to-day practices in the 
state? 
 
□ YES (traffic limitation in pavement life) 
□ NO 
 
QUESTION 8: 
 
In case of overload operations, if an aircraft is allowed without limitations, are extra landing 
fees levied on the airline/aircraft operator? 
 
□ YES 
□ NO 
 
In all cases (questions 9 to 11): 
 
QUESTION 9: 
 
Does/will your civil aviation regulation, either currently or in the future, contains provision(s) 
requiring the use of an aerodrome Pavement Management System that includes, inter alia, 
the need for regular pavement inspections and follow-up actions? 
 
□ YES 
□ NO 
 
QUESTION 10: 
 
If the response to QUESTION 9 is YES, could you estimate the percentage of airports in the 
country applying this practice? 
 
_____% 
 
QUESTION 11: 
 
What actions are taken by airport authorities for an airport experiencing pavement distress 
which could be caused by pavement fatigue? 
 
□ Perform regular maintenance during pavement life 
□ Perform rehabilitation/rebuilding at end of pavement life 
□ Others (please specify with details – use separate sheets if necessary) 
 
………………………………………………………………………………………………… 
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EXPLANATORY NOTES 
 

 
Unrestricted (restricted**) vs. Unlimited (limited*) Operations: 
  
The term unrestricted operations in the definition of PCN does not mean unlimited operations. 
Unrestricted refers to the relationship of PCN to the ACN, and it is permissible for an aircraft to 
operate without weight restriction (subject to tire pressure limitations) when the PCN is greater than 
or equal to the ACN.  
 
However, unlimited implies that the aircraft may operate for an indefinite period of time. In a typical 
technical PCN analysis the aircraft weights and traffic levels are accounted for, and an increase of an 
aircraft’s traffic beyond the time definition may result in pavement fatigue that was not planned for. 
When this occurs it is advisable to conduct a new PCN analysis in order to account for the increased 
traffic.  
 
For ACN/PCN charts including examples of how to calculate operating weights, please refer 
to 
a) Doc 9157, Aerodrome Design Manual, Part 3 — Pavements or b) Section 7 – “Pavements” 
of the respective Airplane Characteristics for Airport Planning documents issued by aircraft 
manufacturers. 

 
 
 

— END OF QUESTIONNAIRE, THANK YOU — 
 




