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FOREWARD

The Civil Aviation Authority of Sri Lanka (CAASL), as the State authority responsible for civil aviation
safety oversight, is committed to ensuring that aerodrome infrastructure within Sri Lanka in
compliance with Standards and Recommended Practices (SARPs) of International Civil Aviation
Organization (ICAO).

CAASL has developed this Guidance Material on the ACR—PCR Procedure to assist aerodrome
operators and relevant stakeholders in achieving a consistent and compliant implementation of the
revised pavement classification methodology.

This Guidance Material provides a structured framework for the determination, reporting, and
publication of PCR values in accordance with I1S30 and SLCAP 2750 (Pavements). It outlines both the
aircraft-experience method and the technical evaluation method, together with the associated data
requirements, analytical processes, and stakeholder responsibilities.

The objective of this document is to facilitate a smooth and uniform implementation of the ACR—
PCR system across Sri Lankan aerodromes, while enhancing safety, transparency, and regulatory
compliance.

This Guidance Material shall be read in conjunction with applicable national regulations. The
document will be reviewed and updated as necessary to reflect future amendments to regulations
and operational experience gained during implementation. Suggestions for improvement are
welcomed and may be addressed to the undersigned.

»

Captain Daminda Rambukwella,

Director General of Civil Aviation and CEO,
Civil Aviation Authority of Sri Lanka

25 May 2026.
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Acronyms and Abbreviations

AASL Airport and Aviation Services (Sri Lanka) Limited
ACN Aircraft Classification Number

ACR Aircraft Classification Rating

AIM Aeronautical Information Management
AIP Aeronautical Information Publication
AISP Aeronautical Information Service Provider
ATC Air Traffic Control

CAASL Civil Aviation Authority of Sri Lanka
CBR California Bearing Ratio

CDF Cumulative Damage Factor

DCP Dynamic Cone Penetrometer

DSWL Derived Single Wheel Load

FAA Federal Aviation Administration

FWD Falling Weight Deflectometer

GM Guidance Material

GPR Ground Penetrating Radar

ICAO International Civil Aviation Organization
LEA Layered Elastic Analysis

MAGW Maximum Allowable Gross Weight
MTOW Maximum Take-Off Weight

P/C Pass-to-Coverage Ratio

PCN Pavement Classification Number

PCR Pavement Classification Rating

SARPs Standards and Recommended Practices
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Chapter 1 Introduction

Sri Lanka’s adoption of the ACR—PCR system is grounded firmly in IS 30, Chapter 2, and further
detailed in SLCAP 2750 (Pavements). This initiative modernizes pavement load-rating by replacing
the legacy ACN-PCN method with a performance-based framework underpinned by layered elastic
analysis and cumulative damage modelling, clearly defining operational compatibility through the
principle: ACR < PCR. The existed ACN—PCN approach, introduced in 1981, served its purpose for
decades but became outdated due to its empirical nature and inability to address contemporary
pavement designs and aircraft configurations; hence it has been officially phased out, with the
transition enforced by 28 November 2024. Consequently, Sri Lanka will begin publishing PCR values
for all pavements in civil aerodromes intended to serve aircraft with an apron mass > 5,700 kg3,
presenting a standardized code that identifies pavement type, subgrade category, tire-pressure
category, and evaluation method, ensuring compliance with regulations and enhancing safety,
transparency, and operational efficiency.

The implementation of this procedure provides a systematic basis for determining the suitability of
aerodrome pavements for intended aircraft operations. It establishes a consistent process for
evaluating pavement bearing strength and comparing it with aircraft loading characteristics so that
aircraft movements can be managed within the structural limitations of the pavement.

This procedure also defines the responsibilities of the aerodrome operator in determining, reviewing,
and publishing pavement strength ratings for runways, taxiways, and aprons used by aircraft within the
applicable mass threshold. To maintain the validity of the published data, pavement evaluations are
required to reflect current structural conditions, operational demands, and any changes resulting from
rehabilitation or deterioration.

In parallel, aircraft operators are required to assess the aircraft classification rating applicable to the
aircraft configuration and operational weight prior to operating on the pavement. The comparison
between aircraft loading and pavement strength forms the basis for operational acceptance and
ensures that aircraft operations remain within the pavement’s allowable capacity.

This framework also supports effective pavement management by providing technical information
necessary for operational planning, maintenance scheduling, and infrastructure preservation. Through
periodic assessment of pavement capacity, aerodrome operators are able to identify limitations, apply
operational restrictions where necessary, and prioritize maintenance interventions to ensure continued
serviceability.

In addition, the procedure establishes a coordinated approach among aerodrome operators, aircraft
operators, and the CAASL to ensure that pavement strength information is evaluated, published, and
used in a uniform manner. This coordinated approach enhances operational safety, supports regulatory
oversight, and promotes the sustainable management of aerodrome pavement assets.

This procedure therefore serves as the regulatory and technical basis for the implementation of
pavement strength reporting under the ACR—PCR methodology in Sri Lanka, ensuring that aircraft
operations are conducted in accordance with the published pavement capability and applicable civil
aviation requirements.

Section: Chapter 1 Introduction Page: 1-1 Date: 25-May-26
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Chapter 2 ACR-PCR Concept

2.1 INTRODUCTION

The ACR—-PCR concept is fundamentally based on comparing an aircraft’s ACR with a pavement’s
Pavement Classification Rating (PCR), if ACR < PCR, unrestricted operations are permitted; otherwise
(ACR > PCR), weight or frequency limitations are imposed to protect pavement integrity. Unlike the
outdated empirical ACN—PCN system, the ACR—PCR methodology employs a model-driven approach
grounded in Layered Elastic Analysis (LEA) and the Cumulative Damage Factor (CDF), enabling
accurate quantification of pavement responses and structural fatigue over time.

2.2 DETERMINING ACR

2.2.1 Methods

The ACR represents an aircraft’s relative effect on a pavement structure and is expressed on a
standardized numerical scale compatible with PCR. It is determined using the following two primary

method:

i. Technical evaluation (T)

The ACR is determined through a technical evaluation based on aircraft characteristics such as
MTOW, landing gear configuration, tyre pressure, and load distribution. This method uses layered
elastic analysis to calculate the stress and strain imposed by the aircraft on the pavement structure.

The evaluation is typically performed using specialized computational tools. The ICAO-ACR computer
program, developed by the FAA, can be used for this purpose. It is a free, open-source software that
calculates ACR values for aircraft on both flexible and rigid pavements using layered elastic theory.
The program incorporates the LEAF (Layered Elastic Analysis Framework) model and is distributed
as a standalone executable as well as a dynamic-link library (DLL) for integration with other
applications.

LEAF = calculation engine (physics model)

EXE - for users (run directly)

DLL - for developers (integration)

Can download the ICAO-ACR software from the FAA website:
Download ICAO-ACR Software

The technical evaluation method should be used when accurate aircraft data and pavement
parameters are available, ensuring a reliable assessment of aircraft-induced pavement loading.
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ii. Aircraft-experience method (U)

The Aircraft-Experience Method (U) determines the Aircraft Classification Rating (ACR) based on
established or representative aircraft data rather than detailed analytical evaluation. As an example,
ACR values can be directly adopted from recognized reference sources such as FAA Advisory Circular
FAA AC 150/5335-5D, which provides representative ACR values for a wide range of aircraft (Table
1.1).

(https://www.faa.gov/regulations policies/advisory circulars/index.cfm/go/document.informatio
n/documentID/1040876)

This method is particularly useful when detailed aircraft parameters or computational resources are
not available. It relies on standardized aircraft characteristics and previously established evaluations,
allowing for a simplified and practical determination of ACR. However, since it does not account for
project-specific conditions such as actual aircraft weight variations or unique landing gear
configurations, the results are considered approximate. Therefore, the Aircraft-Experience Method
(U) is generally used for preliminary assessments or where a conservative estimation of aircraft
pavement loading is acceptable.

2.2.2 Reporting format
The resulting ACR is published in a standardized five-part code:

ACR value / Pavement Type (F or R) / Subgrade Category (A to D) / Tire-Pressure Category (W to
Z) / Method (T or U).

Ex: 160/F/A/W/T

2.2.3 Determining ACR by Aircraft-experience method (U)

The following table 1.1 presents the Aircraft Classification Rating (ACR) values for an extended list of
aircraft made by referring Airbus — Aircraft Characteristics for Airport Planning (ACAP): A340 Family,
SLCAP 2750 — Pavements and FAA AC 150/5335-5D. The DSWL (Derived Single Wheel Load) is also
included, which is used to calculate the ACR (ACR = 2 x DSWL / 100). Values are categorized by
pavement type (Flexible/Rigid) and subgrade strength: High (A), Medium (B), Low (C), and Ultra-low
(D).
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Table 1.1: Listed sample Aircraft Classification Rating (ACR) values for selected aircraft

Aircraft DSWL ACR (Flexible Pavement) ACR (Rigid Pavement)

Type (kg) High | Medium | Low | Ultra- | High | Medium | Low | Ultra-
(A) (B) (C) Low (A) (B) (C) Low

(D) (D)

Airbus

220300 | 14,500 | 290 300 310 | 320 | 320 320 320 | 320

i‘gr}’gs 17,000 | 340 350 360 | 370 | 380 380 380 | 380

Airbus

320 18,000 | 360 370 390 | 410 | 420 420 420 | 420

Airbus 22000 | 440 450 470 | 490 | 500 500 500 | 500

A321neo

Airbus

AIILR 23500 | 470 480 500 | 520 | 530 530 530 | 530

Airbus

AaIxLR | 23000 | 500 520 540 | 560 | 570 570 580 | 580

Airbus

330000 | 30,500 | 610 630 650 | 670 | 640 640 650 | 650

Airbus

A330.300 | 32,000 | 640 660 680 | 700 | 670 670 680 | 680

Airbus

340000 | 28,000 | 560 580 600 | 620 | 610 610 620 | 620

Airbus

A340.300 | 29-000 | 580 600 620 | 640 | 620 630 630 | 630

Airbus

A340.500 | 34000 | 680 700 720 | 740 | 720 720 730 | 730

Airbus

A340.600 | 36:000 | 720 740 760 | 780 | 750 760 760 | 760

Airbus

350,000 | 33:000 | 660 680 700 | 720 | 700 700 710 | 710

Airbus

3501000 | 36500 | 730 750 770 | 790 | 770 780 780 | 780

Airbus

A380.800 | 43:300 [ 910 920 930 | 940 | 940 940 940 | 940

%’gmgn% 17500 | 350 | 360 | 370 | 380 | 390 | 390 | 390 | 390

?ggmg 37119000 38 | 390 | 400 | 410 | 420 | 420 | 420 | 420

]f’(g’emg 37192000 440 | 460 | 470 | 490 | 500 | s00 | s00 | 500

fggmg747' 39000 780 | 790 | 810 | 830 | 850 | 850 | 850 | 850

Boeing 777-

SO0ER 32,000 | 640 660 680 | 700 | 680 690 690 | 690

Boeing 777-

J00ER 34,000 | 680 700 710 | 730 | 700 710 710 | 710
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?"emg 787- 158000 560 | 580 | 600 | 620 | 610 | 610 | 620 | 620
]93061ng 787- 159500 590 | 610 | 630 | 650 | 640 | 640 | 650 | 650
grll;bsraer 14,000 | 280 290 300 | 310 | 320 320 320 | 320
Erllggaer 16,000 | 320 | 330 | 340 | 350 | 360 | 360 | 360 | 360
ATR 72 9.500 | 190 | 200 | 210 | 220 | 210 | 210 | 210 | 210
Dash 8
0400 11,000 | 220 | 230 | 240 | 250 | 260 | 260 | 260 | 260
C-130 13,000 | 260 | 270 | 280 | 290 | 300 | 300 | 300 | 300
Hercules
C-17

Globemaster | 32,000 | 640 660 680 700 690 690 700 700
11

F-16
Fighting 14,000 | 280 290 300 310 310 310 310 310
Falcon

Gulfstream
G650

12,500 | 250 260 270 280 290 290 290 290

2.2.4 Determining ACR by Technical evaluation (T)

The ACR is defined as twice the DSWL, expressed in hundreds of kilograms. To determine it, a
layered-elastic model of the pavement is designed, flexible pavements for 36,500 standard passes
and rigid pavements to resist a flexural stress of 2.75 MPa, then the single wheel load at a standard
tire pressure of 1.5 MPa that produces equivalent structural response is calculated as the DSWL.
Multiplying this value by two yields the ACR. Furthermore, ACR values are generated for four
designated subgrade strength categories; High (A), Medium (B), Low (C), and Ultra-low (D) based on
material modulus, and practical computation is facilitated using tools like the ICAO-ACR software
(LEAF).

Example:

Let’s consider an aircraft like Airbus A320 or Boeing 737 family — typical short- to medium-haul
commercial jets.

e layered-elastic model of flexible pavement is designed for 36,500 standard passes (ICAO
standard).

e Subgrade Category: Medium strength (B)

e The aircraft’s tire pressure is standardized to 1.5 MPa

e Using computational pavement modeling, the Derived Single Wheel Load (DSWL) is found to be:

DSWL = 18,000 kg
Apply ACR Formula:
ACR=2xDSWL / 100

Section: Chapter 2 ACR-PCR Concept Page: 2-4 Date: 25-May-26
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ACR=2x18000 / 100= 36000 / 100= 360
So,
ACR =360

2.2.4.1 ICAO-ACR Tool for ACR Determination

The ICAO-ACR computer programme is a standardized tool made available to all aviation
stakeholders for the calculation of ACR values in accordance with the ACR-PCR method. The
programme is developed based on the LEAF model originally formulated by the FAA, and is
implemented to perform layered elastic analysis for both rigid and flexible pavement systems.

The programme operates within a consistent framework where:

e The ACR scale starts from zero and has no upper limit
e The same numerical scale is used to represent both aircraft loading effect and pavement bearing
capacity, enabling direct comparison between aircraft demand and pavement strength

The software is capable of computing ACR values for:

e Any specified aircraft mass condition and centre of gravity (CG) position

e Both flexible and rigid pavement types

e The four standard subgrade strength categories: High (A), Medium (B), Low (C), and Ultra-low
(D)

In ACR calculations, the programme uses static aircraft mass only, meaning:
¢ No allowance is made for dynamic effects such as impact, braking, or landing loads
¢ The evaluation is based solely on equivalent static loading conditions

The input data required by the programme typically include:

e Maximum ramp mass for ACR calculations

e Percentage of maximum ramp mass acting on the main landing gear (equivalent to aft CG
position at maximum ramp mass)

e Number of wheels

e Geometric coordinates of all wheels

¢ Type of pavement (rigid or flexible)

Aircraft manufacturers also publish aircraft characteristics for airport planning purposes, including:
e ACR values at maximum apron mass
e ACR values at representative operating mass empty

for both pavement types and all subgrade categories.

The programme supports the standardized reporting and assessment of pavement strength, which
requires the following information to be specified:

e Pavement type (Flexible or Rigid)

e Subgrade strength category (A, B, C, or D)

e Maximum allowable tyre pressure

e Pavement evaluation method used (Technical or Aircraft-Experience method)

Section: Chapter 2 ACR-PCR Concept Page: 2-5 Date: 25-May-26
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The output of the programme includes:
e ACR values for each subgrade category
e Pavement reference thickness (t) corresponding to each ACR value for the respective
subgrade condition

A typical interface of the ICAO ACR Tool is presented in the following figure to illustrate its layout
and key functional components. The platform integrates input fields for aircraft and pavement
parameters with computational modules and result displays, enabling efficient determination of ACR
values in accordance with ICAO methodology.

The ICAO-ACR software can be downloaded from the FAA website:
Download ICAO-ACR Software

sy ICAD-ACR Version 1.4  Date 11/15/2023 — x
Input Data
© Flexible Select Airplane Group Generic
Pavement Type N s
() Rigid Select Airplane SWL-2
Gross Weight tonnes) 0.507
Percent GW 1
Calculate ACR
Number of Wheels 1
Tire Pressure (kPa) 206.84 -
[CJ Display Select Wheels (SW) Metric
Wheel Coordinates {mm)
Mo x Y Subgrade Subgrade Modulus Flexible ACR Thicknesst
Category [MPa] ACR Number fmm]
1 0.0 0.0
No X Y

Fig 2.1: ICAO-ACR tool platform

Example 1: Find ACR using ICAO-ACR tool
P B787-9 at 254 692 kg on a flexible pavement resting on a low-strength subgrade
P The tire pressure of the main wheels is 1.56 MPa
P From the manufacturer’s data, it is known that, at the aft CG for maximum ramp mass,
92.46 per cent of the aircraft mass is on the main gear

Section: Chapter 2 ACR-PCR Concept Page: 2-6 Date: 25-May-26
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o' ICAO-ACR  Version 1.4 Date 11/15/2023 — X
alasilatinm Hma:
- Input Data'
O Fexible Select Aiplane Group | Boeing
Pavement Type O Rici
) Rigid Select Aiplane 87879
Gross Weight tonnes) 254 692
Percent GW 0.9246
e — Calculate ACR
Number of Wheels 8
Tire Pressure (kPa) 1560 .
[T Display Select Wheels (SW) Metric
Wheel Coordinates (mm)
No X Y Subgrade Subgrade Modulus Flexible ACR Thickness t
] 41402 7557 Category [MPa] ACR Number [mm]
D 50.0 972.09 1.017.7
2 -5,664.2 795.7
3| 56642 755.7 = w0 7965
4 41402 7557 B 120.0 656.25 649.3
A \ 74 .
5 41402 9557 200.0 616.7 521.9
No X Y

Fig2.2: ICAO ACR Tool interface showing input parameters and computed ACR value for Example
1

Example 2: Find ACR using ICAO-ACR tool
P Find the ACR of A380-800 at 562 000 kg on a flexible pavement resting on a medium-
strength subgrade
P The tire pressure of the main wheels is 1.50 MPa
P From the manufacturer’s data, it is known that, at the aft CG for maximum ramp mass,
95.13 per cent of the aircraft mass is on the main gear (57.08 per cent on the body landing
gear and 38.05 per cent on the wing landing gear).
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o5 ICAO-ACR  Version 1.4  Date 11/15/2023 — X
A ——
Input Data
© Flexible Select Airplane Group |Airbus
Pavement Type ) Riaid
O Rigi Select Aiplane |A380-800 WV000
Gross Weight ftonnes) 562
Percent GW 0.9513
e — Calculate ACR
Number of Wheels 20
Tire Pressure kPa) 1500 .
[ Display Select Wheels (SW) Metric
Wheel Coordinates (mm)
No X Y Subgrade Subgrade Modulus Flexible ACR Thickness t
1 55542 24270 Category [MPa] ACR Number [mm]
1

2 £6.903.0 4126.2 b 500 306.13 891

. . 743,

3| 69030 | 24270 ¢ 800 84059 7430

T TRRTY — 1200 578.16 616.1

A . , 494,

5 -3,396.0 -1,699.3 200 8 o

No X Y

Fig2.3:ICAO ACR Tool interface showing input parameters and computed ACR value for Example 2

2.3 DETERMINING PCR

2.3.1 Methods

The Pavement Classification Rating (PCR) represents a pavement’s ability to resist traffic-induced
structural fatigue and is expressed on the same numerical scale as ACR. It can be determined by two
primary methods:

iii. Technical evaluation (T)

Employs Cumulative Damage Factor (CDF) modeling within layered elastic analysis to assess the
fatigue impact of the full traffic mix. The technical evaluation should be used when pavement
characteristics and aircraft mix are consistently known and documented.
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iv. Aircraft-experience method (U)

The Aircraft-Experience Method (U) determines pavement strength based on historical aircraft
operations. If a pavement has consistently and satisfactorily supported certain aircraft, it is assumed
capable of supporting any aircraft with equal or lesser pavement demand. This relies on operational
evidence rather than extensive testing.

2.3.2 Reporting format
The resulting PCR is published in a standardized five-part code:

PCR value / Pavement Type (F or R) / Subgrade Category (A to D) / Tire-Pressure Category (W to
Z) / Method (T or U).

Ex: 160/F/A/W/T

Information on pavement type for ACR-PCR determination, subgrade strength category, maximum
allowable tire pressure category and evaluation method shall be reported using the following codes
(1IS30cl 2.6.6)

(a) Pavement type for ACR-PCR determination:

Code
Rigid pavement R
Flexible pavement F

(b) Subgrade strength category:

Code
High strength: characterized by E=200 MPa, and representing all E A
values equal to or above 150 MPa for rigid and flexible pavements.
Medium strength: characterized by E=120 MPa and representing a B
range in E values equal to or above 100 MPa and strictly less than
150 MPa, for rigid and flexible pavements
Low strength: characterized by E=80 MPa and representing a range C
in E values equal to or above 60 MPa and strictly less than 100 MPa,
for rigid and flexible pavements
Ultra-low strength: characterized by E=50 MPa and representing all D
E values strictly less than 60 MPa, for rigid and flexible pavement
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High (A)

Strong Subgrade

Weak Subgrade

Ultra-Low (D)
Very Weak Subgrade

Fig 2.4: Subgrade Strength Categories

For existing pavements initially designed with the California Bearing Ratio (CBR) design
procedure, subgrade modulus values can be determined in a number of ways. The
procedure that will be applicable in most cases is to use available CBR values and substitute
the relationship:

E=1500 x CBR (E in psi) or 10 x CBR (E in MPa)

This method provides designs compatible with the earlier flexible design procedure based
on subgrade CBR, but other accepted equivalencies can also be used (Shell method, Airport
Pavement Design System Knowledge Base (APSDS) method, etc.). Subgrade modulus values
for PCR determination may also be determined from direct soil testing (e.g. lightweight
deflectometer, plate test).

Similarly, for rigid pavement design, the foundation modulus can be expressed as the
modulus of subgrade reaction k or as the elastic (Young’s) modulus E. However, all
structural computations are performed using the elastic modulus E. If the foundation
modulus is input as a k value it can be converted to the equivalent E value using the
following equations:

Esg=20.15xk1-284

where Esg = Elastic (Young’s) modulus of the subgrade, pounds per square inch (psi); and k
= Modulus of subgrade reaction, pounds per cubic inch (pci).
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c) Maximum allowable tire pressure category:

Code
Unlimited: no pressure limit w
High: pressure limited to 1.75 MPa X
Medium: pressure limited to 1.25MPa Y
Low: pressure limited to 0.50 MPa Z

d) Evaluation method:

Code
Technical evaluation: representing a specific study of the pavement T
characteristics technology and the types of aircraft which the
pavement is intended to serve.
Using aircraft experience: representing a knowledge of the specific U
type and mass of aircraft satisfactorily being supported under
regular use.

2.3.3 Determining PCR by Aircraft-experience method (U)

When technical evaluation methods, such as laboratory investigations or field testing, are not
practical due to financial, operational, or situational constraints, pavement strength may be
assessed based on the characteristics of aircraft currently operating on the pavement. This approach
is practical and internationally accepted for interim pavement strength assessment where sufficient
technical data are unavailable. However, in accordance with the provisions specified in IS 30, Chapter
2, the use of experience-based evaluation methods is permitted only within the transition period
established for the implementation of the ACR—PCR system. IS 30 specifies the applicable time
limitation and final compliance date for the publication of ACR—PCR values determined using the
experience method. Thereafter, aerodrome operators shall progressively establish and publish ACR-
PCR values derived from approved technical evaluation methods, to ensure continued compliance
with regulatory requirements and the accuracy of pavement strength reporting.

Evaluation Based on Aircraft Operations

Pavements performing satisfactorily under existing traffic are assumed capable of supporting:

1. The heaviest aircraft operating regularly, and

2. Any aircraft with equal or lower pavement demand.
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Aircraft that operate rarely, even if heavier, are not reliable indicators of pavement capacity because
their cumulative load effect is minimal (Refer IS32 - overload pavement for more details).

Pavement Condition and Behaviour
A detailed examination of the pavement is essential, considering:

e Cracking, rutting, and surface wear

e Frequency of maintenance

e Variations between high-traffic and low-traffic areas (wheel paths, turn-offs)
e Locations with known vulnerabilities (poor compaction, stream crossings)

e Tire pressure-related damage

e Groundwater conditions and water table fluctuations, including seasonal variations that may
reduce subgrade strength and accelerate pavement deterioration

A good pavement condition indicates that the existing loading is within acceptable limits, whereas
visible distress may be an indication of potential overloading. The generic checklist developed for
this assessment is provided in Attachment A.

Selection of Reference Aircraft

The reference (critical) aircraft is chosen from those that regularly use the pavement. Selection is
validated by:

1. Traffic experience, and
2. Pavement condition surveys.

Final selection depends on pavement type and subgrade strength, as defined in the ACR-PCR
method.

Determining Pavement, Subgrade, and Tire Pressure Categories
Pavement Type:

e Rigid or Flexible (asphalt layers)
e Overlays do not change the primary classification.

Subgrade Strength:
e High, Medium, Low, Ultra-Low

e Determined from in situ tests (modulus of elasticity, CBR, k-values) or published correlations if
direct data are unavailable.
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Tire Pressure Category:

e Unlimited, High, Medium, Low
e Determined by observed pavement response; surfacing material quality also affects this
classification.

Establishing Pavement Classification Rating (PCR)

After selecting the reference aircraft and classifying pavement/subgrade, the ACRs of operating
aircraft are compared using ICAO’s ACR software. If the pavement can support the most demanding
regular aircraft without distress, the PCR is set equal to its ACR. This PCR:

e Defines the allowable pavement use, and
e Ensures similarly rated aircraft can operate safely.

Limitations

e Aircraft that operate infrequently should not be used to determine PCR; however, any
observed pavement damage associated with such aircraft shall be considered in the
assessment.

e [f future traffic levels increase, the reported PCR may require reassessment and possible
reduction to account for increased cumulative loading effects, as pavement deterioration
is influenced by both load magnitude and frequency (SLCAP 2750 — Pavements).

Section: Chapter 2 ACR-PCR Concept Page: 2-13 Date: 25-May-26
SLCAP 2950 — ACR-PCR Procedure 1t Edition Rev. No: 00




Start
(Historical Aircraft Usage Data)

'
=

CIVIL AVIATION AUTHORITY OF SRI LANKA

elect Reference Aircraft
(Heaviest Regularly Operating)

Classify Pavement & Subgrade
- Pavement Type (Rigid/Flexible)
- Subgrade Strength (A-D)
- Tire Pressure Category

@R = ACR of Reference @

A 4

@rora& with Equal or Low@

Check Limitations
- Ignore infrequent heavy aircraft
- Monitor pavement condition
- Adjust if traffic increases

Fig 2.5: Flowchart for Pavement Strength Evaluation Using Aircraft Operational Data

2.3.4 Determining PCR by Technical evaluation (T)

Representing a specific study of the pavement characteristics and its capability of supporting the
aircraft mix that is intended to serve, using the CDF concept through a mechanistic design/evaluation
method calibrated against observed pavement behaviour = Code T

2.3.4.1 Finding PCR value

The Pavement Classification Rating (PCR) procedure reflects the actual characteristics of the
pavement at the time of evaluation. It accounts for the existing pavement structure and the
anticipated aircraft traffic over the pavement’s design structural life (for new constructions) or the
estimated remaining structural life (for pavements already in service). The PCR is valid only for the

forecasted usage period.
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In the event of major pavement rehabilitation, significant changes in aircraft traffic patterns, or
unexpected pavement deterioration, a new evaluation must be conducted to update the PCR
accordingly. Significant changes in aircraft traffic may include the introduction of heavier aircraft,
increases in aircraft movement frequency, changes in aircraft fleet composition, increased cargo
operations, higher tire pressure aircraft operations, or changes in operational use such as conversion
from domestic to international traffic. These changes can substantially alter pavement loading
conditions and affect pavement performance and remaining service life.

Aerodrome operators should conduct a condition evaluation at least every 5 to 10 years, or more
frequently if there is a significant change in aircraft traffic, load intensity, or visible distress.

The PCR procedure involves the following steps:

1) collect all relevant pavement data (layer thicknesses, elastic moduli and Poisson’s ratio of all
layers, using projected aircraft traffic) using the best available sources;

2) define the aircraft mix by aircraft type, number of departures (or operations consistent with
pavement design practices), and aircraft weight that the evaluated pavement is expected to
experience over its design or estimated remaining structural life (according to the manoeuvre area
(runway, taxiway, apron, ramp), the traffic can be assigned a lateral wander characterized by a
standard deviation);

3) compute the ACRs for each aircraft in the aircraft mix at its operating weight and record the
maximum ACR aircraft (ACR computations must follow the ACR procedure);

4) compute the maximum CDF of the aircraft mix and record the value (the CDF is computed with
any damage/failure model consistent with the procedure used for pavement design);

5) select the aircraft with the highest contribution to the maximum CDF as the critical aircraft. This
aircraft is designated AC(i), where i is an index value with an initial value 1. Remove all aircraft other
than the current critical aircraft AC(i) from the traffic list;

6) adjust the number of departures of the critical aircraft until the maximum aircraft CDF is equal to
the value recorded in step 4). Record the equivalent number of departures of the critical aircraft;

7) adjust the critical aircraft weight to obtain a maximum CDF of 1.0 for the number of departures
obtained at step 6). This is the maximum allowable gross weight (MAGW) for the critical aircraft;

8) compute the ACR of the critical aircraft at its MAGW. The value obtained is designated as PCR(i).
(ACR computations must follow the ACR procedure);

9) if AC(i) is the maximum ACR aircraft from step 3) above, then skip to step 13);
10) remove the current critical aircraft AC(i) from the traffic list and re-introduce the other aircraft

not previously considered as critical aircraft. The new aircraft list, which does not contain any of the
previous critical aircraft, is referred to as the reduced aircraft list. Increment the index value (i = i+1);
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11) compute the maximum CDF of the reduced aircraft list and select the new critical aircraft AC(i);
refer SLCAP2750 — Pavements Chapter 1 Procedures for reporting aerodrome pavement strength.

12) repeat steps 5-9 for AC(i). In step 6, use the same maximum CDF as computed for the initial
aircraft mix to compute the equivalent number of departures for the reduced list; and

13) the PCR to be reported is the maximum value of all computed PCR(i). The critical aircraft is the
aircraft associated with this maximum value of PCR(i).

1. START

L J

2. Compute ACR of all aircraft in list at operating GW and find maximum ACR

k J

4. Select critical aircraft = list aircraft with highest contribution to CDF at critical offset

v

5. Compute equivalent departure of critical aircraft

Y

6. Compute maximum allowable GW of critical aircraft (CDF = 1.0)

L J

7. PCR(i) = ACR of critical aircraft at MAGW

v

8, Check: ACR of critical AC = maximum ACR?

L J

9. IfNO — Remove critical aircraft from traffic list = i =i+1 — Go back to step 4

v

10. If YES — PCR = max(PCRi)

Y

11. Report PCR

Fig 2: Flowchart of the PCR computation procedure
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2.3.4.1.1 Finding Cumulative Damage Factor (CDF):

The CDF is the amount of the structural fatigue life of a pavement that has been used up. It is
expressed as the ratio of applied load repetitions to allowable load repetitions to failure, or, for one
aircraft and constant annual departures where a coverage is one application of the maximum strain
or stress due to load on a given point in the pavement structure:

CDF = Applied coverages [ Coverages to failure

e Applied coverages refer to the actual number of load applications (departures or gear
passes) experienced at a critical point in the pavement. (how many load applications (or
"uses") the pavement has already experienced.)

e Coverages to failure indicate the maximum number of load applications the pavement can
withstand before reaching its fatigue limit. (the maximum number of load applications the
pavement can take before it fails or needs major repair.)

In a simplified case—where a single aircraft type operates with a constant number of annual
departures, and a coverage is defined as one full load cycle (i.e., one maximum stress or strain
application at a critical location)—CDF provides a straightforward measure of fatigue life usage.

Example:

Let’s say:
e Your pavement can take 10,000 aircraft landings before it’s considered "used up" (this is the
Coverages to Failure).

¢ Sofar, you've had 4,000 landings (this is the Applied Coverages).

CDF = (4,000 / 10,000)
=0.4

» That means 40% of the pavement’s fatigue life has been used.
» You still have 60% left before you need to consider major repairs or reconstruction.

CDF =1, the pavement subgrade will have used all of its fatigue life (100% of its usable life).

CDF < 1, the pavement subgrade will have some remaining life and the value of CDF will give the
fraction of the life used (remaining fatigue life).

CDF > 1, all of the fatigue life will have been used and the pavement subgrade will have failed (it
exceeded the design expectations).

In these definitions, failure means failure according to the assumptions and definitions on which the
design procedures are based. A value of CDF greater than one does not mean that the pavement will
no longer support traffic, but that it will have failed according to the definition of failure used in the
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design procedure. The thickness design is based on the assumption that failure occurs when
CDF =1.
Multiple aircraft types are accounted for using Miner's Rule:

CDF =CDF1+ CDF+ -+ CDFn

where CDF; is the CDF for each aircraft in the traffic mix and N is the number of aircrafts in the mix.

2.3.4.1.1.1 Lateral wander

The distribution of aircraft passes for a given aircraft type over the life of the pavement is described
by a Gaussian (or normal) distribution function, with a standard deviation s that depends on several
factors: the type of aircraft, its ground speed, and the maneuvering area. Another term that is
frequently used is the amplitude of lateral wander, which is twice the standard deviation.

High-speed sections (e.g. runways) are associated with higher values of s than moderate-speed
sections (e.g. taxiways), while wander may be considered negligible (s = 0 ) on low-speed sections

(e.g. aprons).

The following values in Table 2 of standard deviation may be used independently of the type of
aircraft:

Table 2.2: The values of standard deviation

FPavement section Standard deviation 5 (metres)
High-speed sections (runway, rapid exit taxiway) 0.75
Moderate-speed sections (taxiways) 0.5
Aprons and low-speed sections 0

It is recommended to use the FAA design procedure assuming s = 0.776 metres (30.54 inches)
independently of the type of aircraft or feature.

The effect of lateral wander may be considered indirectly by computing a pass-to-coverage (P/C)
ratio from the normal aircraft distribution. Alternatively, the distribution function can be discretized
(mapped to a calculation grid) and the wandered damage computed numerically. A more closely
spaced grid results in higher calculation times but greater accuracy. A grid spacing of 5 cm has been
found to give good results. Discretization on a grid with transverse pitch Ay results in the distribution
of the paths on ny lines yw of the grid, which are associated with percentages of the traffic Py.

The effect of including lateral wander is to reduce the theoretical damage that would be caused by
having all aircraft traverse a single path, i.e. Dwander < Dzero wander. Z€ro wander implies that the number
of passes equals the number of coverages (P/C = 1).
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Calculation of damage assuming lateral wander:

When the grid method is used, it is necessary to obtain the total damage (for one aircraft) by
summing the individual damage contributions from each of the nw profiles. This step consists of
adding up the damage profiles Dno wandery, z), Offset by the value yw and weighted by probability of
occurrence Py in the lateral wander law:

Dwander(yJZ) = ﬁu——il Pw X Dno wander(y - ywrz)

where ny = total number of damage profiles.

2.3.4.1.1.2 Determination of the cumulative damage for a traffic mix

The cumulative damage for all aircraft comprising an aircraft mix is given by the following equation,
which treats the additive effect of damage according to Miner’s Rule:

CDF(3,2) = D Ny X (Danaer) V), 2)

=1

where m = total number of aircraft in the traffic mix; i = aircraft within the aircraft mix; and N; =
number of aircraft passes.

The resulting curve represents the variation of the CDF in the transverse direction (relative to the
longitudinal centreline).

If the P/C ratio is computed for each aircraft i, an equivalent expression giving CDF at lateral offset j
is:

CDF(y; z) = Z e X D)
i=1 ]

where D; is the damage contributed by a pass of aircraft i, including any effects of interaction
between wheels in tandem.

2.2.4.2 FAARFIELD Software for PCR Determination

The FAARFIELD is a mechanistic—empirical pavement analysis program developed by the Federal
Aviation Administration (FAA) for the structural evaluation and design of airport pavements. It is
widely used for assessing the load-carrying capacity of both flexible and rigid pavement systems
under aircraft traffic loading.
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FAARFIELD determines pavement response using layered elastic theory and three-dimensional
stress analysis, allowing engineers to evaluate pavement performance under repeated aircraft loads.
The software is primarily used in airport engineering for pavement design, rehabilitation design, and
strength rating assessment.

In the context of the ACR—PCR system, FAARFIELD is applied to determine Pavement Classification
Rating (PCR) by simulating aircraft loading conditions and comparing them with pavement structural
capacity. The program provides a standardized and consistent approach for evaluating whether a
pavement can safely support aircraft operations over its design life.

FAARFIELD is recognized internationally as a key tool for airport pavement engineering and is widely
used by regulatory authorities, consultants, and airport operators for pavement strength evaluation
and reporting. CAA adapts the FAA evaluation method (FAARFIELD software) for determination of
PCR within Sri Lanka.

Can download the FAARFIELD software from the FAA website:
https://www.airporttech.tc.faa.gov/Products/Airport-Safety-Papers-Publications/Airport-Safety-
Detail/ArtMID/3682/Article]D/2841/FAARFIELD-20

; User Defined Aircraft Batch Run Selection
i @ tew ot [Jopentob (DNew sirucrure. [ save tob (B save as figsave Al X Close sob | waft # create & pgy | Bsetect an [ pesetect an - [§ pavenr access (@ Help wReset X et |
Explorer v+ [x] 'Motes ] x
4 New lob 1
Job Information
Pavement Layers .
Design Options ’
Pavement Type: New Flexible -
Summary Report
4 Structures Material Thickness (in.) E (psi) CBR
4 New Structure 1 P-401/P-403 HMA Surface 4.0 200,00
o 1 ’ P-401/P-403 HMA Surf,
Structure Report P-401/P-403 HMA Stabilized 50 100,00 / urface
CDF Graph -->|P-209 Crushed Aggregate 100 5,000
PCR Report Subgrade 15,000 10 P-401/P-403 HMA Stabilized
PCR Graph
Airport Master Record
Select As The Design Layer Delete Selected Layer
Design Life (Years): | 20
The standard design life for pavement structure is 20 years (1 to 50 allowed).
Results
‘

Traffic v [ x
Stored Aircraft Mix = Save Aircraft Mix to File Remove Selected Aircrafi
Gross Taxi ~ Annual Annual Total CDF CDF Max B .. Tire Pressure  Percent GW
Ripasie Weight (Ibs) | Departures Growth (%) | Departures | Contributions | for Airplane |/ RS (g on Gear
ImExplorer | WeAircraft  @Material Motes | User Information
Fig 2.6: FAARFIELD tool platform
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Example 1: Find PCR for flexible pavement using FAARFIELD tool

> Steps 1: (Data Collection) — Pavement Characteristics

Pavement Characteristics

CIVIL AVIATION AUTHORITY OF SRI LANKA

Layers Designation E-Modulus Poisson’s Thickness
(MPa) Ratio (cm)
Surface Course P-401/P-403 HMA 1379 0.35 10.2
Surface
Base Course P-401/P-403 (flex) 2758 0.35 12.7
Sub-base P-209 467 0.35 17.5
Subgrade 200 0.35 Infinite
> Steps 2: (Data Collection) — Aircraft Mix Data
Aircraft Mix Analysed
No Aircraft Maximum taxi weight Annual Departures
Model (t)
1 A330-300 233.9 52
2 B777-300ER 352.4 52
3 A380-800 571 52
4 B737-900ER 85.4 109 50
5 A320-200 77.4 109 50
6 A321-200 93.9 1 560

> Step 3: Aircraft ACR at Operating weight

A321-200 B737-900ER B777-300ER

A320-200 A330-300 A380-800

Operating weight (t) 93.9 85.4 352.4 77.4 233.9 571
ACR 460 420 570 360 570 550
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FAARFIELD Aircraft Group
Generic

Airbus

Boeing

McDonnell Douglas
Other Large Jet
Regional/Commuter
General Aviation

Military

Non-Airplane Vehicles

FAARFIELD Aircraft Library
A320-200 WV000 Bogie -
A320neo

A321-100 std

A321-100 opt

A321-200 std

A321-200 opt

A321neo

A321XLR

A330-200 WV020
A330-200 WV022
A330-200 WV057

Structure

ructure. [ save job. (@) save As [iggsave Al X Close Job | User Defined Aircrat & Create 2 gy | Batch Run Selection [[Z]setect At [ Joesetect Al | B paveaik Access

Job Name:
Structure Name: | New Structure 1

Pavement Layers

New Job 1_FARFEELD

PCR

+| Include in Summary Report

Run

Add To Batch

Pavement Type: New Flexible N
Material Thickness (mm) E (MPa) CBR
P-401/P-403 HMA Surface 102 1,378.95
P-401/P-403 HMA Stabilized 127

--»|P-209 Crushed Aggregate 175
Subgrade 19.34

4

Status | Gear | Structure

>

Stored Aircraft Mix

Save Aircraft Mix to File

Clear All Aircraft from List

Remove Selected Aircraft from St

CDF o C!Z)F Max for P/C Ratio Tire Pressure
Contributions Airplane (kPa)

0.02 0.16 19 1523.56

0 0.13 1.85 1527.13

0.14 0.15 2.04 1527.13
042 046 16 1517.45

0.01 0.0 1.66 144423

0.35 04 16 1535.21

Percent GW Tire Contact Tire Contact Tire Contact
Width (mm) Length (mm) Area (mm?)

on Gear
0.924
0.38
057
0.946
0.938
0.956

378
372
372
323
315
337

605 179,572
596 174,171
596 174,171
517 131,077
504 124,821
539 142,456

.[Dl::)RTh\ck (mm) ACR/F/A

505 576.6 a
500 561.9

0 0.0

442 4231

411 3674

465 4702

Fig 2.7: FAARFIELD Tool interface showing input parameters and computed PCR value for
Example 1

Example 2: Find PCR for Rigid pavement using FAARFIELD tool

P Steps 1: (Data Collection) — Pavement Characteristics

Layers

Surface Course
Base Course

Sub-base
Subgrade

Pavement Characteristics
E-Modulus (MPa) Poisson’s Ratio

Designation

P-501 Portland
cement concrete

P-401/P-403
(flexible)

P-209
P-152

27 579

2758

311
90

0.15

0.35

0.35
0.40

Thickness (cm)

45.0

12.5

30.0

Infinite
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> Steps 2: (Data Collection) — Aircraft Mix Data
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Aircraft Mix Analysed
No Aircraft Model Maximum taxi weight (t) Per cent weight on main gear Annual Departures
1 B747-8 440.0 94.7 365
2 A350-900 268.9 94.8 5475
3 B787-8 228.4 91.3 3650
4 A321-200 93.9 94.6 14 600
5  AB737-900 79.2 94.6 10 950
6 EMB-190 48.0 95.0 10 950
> Step 3: Aircraft ACR at Operating weight
B747-8 A350-900 B787-8 A321-200 B737-900 EMB-190
Operating weight (t) 440.0 268.9 228.4 93.9 79.2 48.0
ACR/R/C 910 920 870 660 550 290
©

i @ Newob [Jopen ob (B)New structure [ Save sob (Bl save as [gggsave All X Close Job | User Defined ircraft & Create . ¢ | Batch Run Selection {[Z)select Al [ )pesetect anl | (] paveAtR access

Structure

Job Name: New Job 1 FARFEELD PCR v Run Status | Gear | Structure

PCR Calculation of New Structure 1 Completed
Run Time: 471 seconds
PCR = 900/R/C/W/T

Structure Name: | New Structure 1 ¥ | Include in Summary Report Add To Batch

Pavement Layers

Pavement Type: New Rigid v
Material Thickness (mm) E (MPa) k (MN/m#3) ?MPa]
--> P-501 PCC Surface 450 448
P-401/P-403 HMA Stabilized 127
P-209 Crushed Aggregate 300
Subgrade 420

Stored Aircraft Mix - Save Aircraft Mix to File Clear All Aircraft from List Remove Selected Aircraft from Structure t t Mi

AIERENTS Gro_ss Taxi Annual Annual Total CDF o CPF Max for P/C Ratio Tire Pressure  Percent GW Tir.e Contact  Tire Contact
Weight (kg) Departures  Growth (%)  Departures Contributions  Airplane (kPa) on Gear Width (mm) Length (mm)

B747-8 440,000 365 0 7,300 0.02 0.03 3.55 1493.01 0.474 370 591

B747-8 Belly 440,000 365 0 7,300 0 0.03 3.56 1493.01 0.474 370 591

A350-900 268,900 5475 0 109,500 0.71 0.72 226 1637.26 0.948 390 624

B787-8 228,400 3,650 0 73,000 0.17 0.18 3.84 157212 0914 367 587

A321-200 std 93,900 14,600 0 292,000 0.16 0.23 345 1535.21 0.956 337 539

B737-900 79,200 10,950 0 219,000 0 0 3.56 1405.78 0.936 323 517

EMB-190 STD 48,000 10,950 0 219,000 0 0 385 1014.58 0.95 296 474

Fig 2.8: FAARFIELD Tool interface showing input parameters and computed PCR value for
Example 2
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Chapter 3 Implementation of the ACR-PCR Pavement
Classification Method in Sri Lanka

3.1 INTRODUCTION

The ACR-PCR system introduces a modern, standardized approach for evaluating and reporting
airport pavement strength, replacing the traditional PCN method. It provides a consistent
relationship between aircraft loading and pavement capacity, improving safety, accuracy, and
international harmonization in pavement classification.

In Sri Lanka, implementation of the ACR—PCR method requires coordinated action by aerodrome
operators and aviation information service providers. This includes adopting appropriate evaluation
methods, determining PCR values, and ensuring proper publication in aeronautical information
systems.

This chapter outlines the key responsibilities and recommended procedures for stakeholders
involved in implementing the ACR—PCR system, including PCR determination, reporting, and
dissemination in compliance with applicable standards and regulations.

3.2 RECOMMENDED ACTIONS BY THE AERODROME OPERATOR

(a) Training

Attend a training course on the ACR-PCR to familiarize aerodrome operator’s staff with the new
method.

(b) Determine the PCR value

The following approach should be applied for the determination of the numerical PCR value.
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Table 3.1: Applicability of Technical Evaluation Method and Aircraft Experience Method for

Pavement Strength Assessment

Technical evaluation method Aircraft experience method
(Code T) (Code U)
In service | Use this method for cases where Use this method for the following
pavement | the current PCN has also been cases.
determined through technical
evaluation. 1. Where the current PCN has been
determined through the using
Most of the input data needed for | aircraft experience and for
calculations is already available (eg: | economic or any other reasons a
payment type, thickness of each technical evaluation is not feasible.
layer, aircraft mix data: maximum
taxi weight, per cent weight on OR
main gear, annual number of
departures). Some other 2. where the current PCN has been
parameters will have to be determined through the technical
determined (eg: the E modulus and | evaluation method, but for
Poisson’s ratios for each layer) economic or any other reasons a
technical evaluation is not feasible.
Note: Consider upgrading to the
technical evaluation method at the
earliest possible opportunity, in
particular for case number 2.
In accordance with IS 30, Chapter
2, experience-based pavement
evaluations are permitted only
during the specified transition
period for ACR—PCR
implementation. After the
prescribed compliance date,
aerodrome operators shall
establish and publish ACR-PCR
values using approved technical
evaluation methods to ensure
regulatory compliance and
accurate pavement strength
reporting.
New Use this method only
payments | The input data for calculations is
already available since it served for
the pavement design
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(c) Provide the PCR values

Send the PCR values in the format as in SLCAP 2750 and codes to the AISP for publication in AD
2.8 and AD 2.12 including on the aerodrome chart. The current PCN values published in AD 2.8,
AD 2.12 and on the aerodrome chart will be maintained by the AISP until the applicable date.

Note: Take into consideration the AIRAC effective dates.

3.3 RECOMMENDED ACTIONS BY THE AISP

Ensure that all relevant AIS personnel are formally updated about the content of the relevant
provisions concerning the PCR values to be published in the AIP including on the aerodrome
charts and update the applicable AISP operating procedure.

Ensure that any software tools used for data handling and aeronautical product publication
purposes are able to accommodate the new pavement strength method.

Receive the PCR values by the aerodrome operators/relevant departments and prepare the
relevant information for publication.

Report any delay concerning PCR data to be originated by aerodrome operators to CAASL.

Ensure that PCR information is published for all aerodromes in a single publication, in accordance
with the applicability date.
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Chapter 4 Data Collection, Material Characterization, and
Aircraft Traffic Assessment for ACR—PCR Pavement Analysis

4.1 INTRODUCTION

The determination of PCR using the ACR—PCR method requires reliable pavement structural data,
material properties, and aircraft traffic information. These inputs are essential for accurate
pavement modelling and assessment of in-service performance.

This chapter outlines the key data collection methods used in Sri Lanka, including pavement
investigation techniques, material characterization, subgrade classification, and aircraft traffic
analysis. It also explains how traffic data and wander effects are incorporated into PCR evaluation.

Overall, the chapter provides necessary guidance for aerodrome operators on the essential data
framework required for mechanistic analysis and consistent application of the ACR—PCR pavement
classification system.

4.2 PAVEMENT STRUCTURAL AND MATERIAL DATA
4.2.1 Pavement Layer Information

Pavement layer details are collected to define the structural composition required for accurate load
response modelling in the ACR—PCR analysis.

The Ground Penetrating Radar (GPR) is primarily used to obtain continuous, non-destructive profiles
of runway and taxiway pavements. To validate GPR results and confirm material composition, core
samples and test pits are carried out at selected locations. These investigations provided reliable
data on the thickness and arrangement of asphalt, base, sub-base, and subgrade layers used in the
PCR simulations.

Where existing technical data is insufficient, additional geotechnical and material testing should be
conducted on site and in laboratories under specialist supervision.

4.2.2 Material Properties

Subgrade and Granular Layer Strength- CBR test:

Field CBR tests are carried out where practicable, particularly for flexible pavements. In areas with
limited access, Dynamic Cone Penetrometer (DCP) testing is widely used to estimate in-situ CBR

values. Laboratory testing of extracted samples is performed to validate field results and support
subgrade classification.
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Elastic Modulus (E-values):

Elastic moduli of pavement layers are mainly obtained through back-calculation of Falling Weight
Deflectometer (FWD) test data. The FWD applies impulse loads while surface deflections are
measured at multiple offsets, allowing estimation of layer stiffness values used directly in PCR
determination. Where adequate FWD data are unavailable, elastic modulus (E) values may also be
determined using laboratory testing methods, plate load tests, Benkelman Beam Deflection (BBD)
measurements, Light Weight Deflectometer (LWD) testing, Dynamic Cone Penetrometer (DCP)
correlations, resilient modulus testing, or empirical relationships based on CBR (the most recent and
representative in-situ CBR value) and other geotechnical parameters.

4.2.3 Subgrade Strength Classification

Subgrade conditions are assessed using borehole logs, soil classification tests, DCP results, and
limited plate load tests. Based on these results, subgrades are classified (e.g., weak, moderate,
strong) in accordance with SLCAP 2750. Subgrade strength is a key parameter in ACR—PCR analysis,
as stronger subgrades can sustain higher aircraft loads and repetitions for the same PCR value.

4.3 AIRCRAFT TRAFFIC DATA

4.3.1 Data Sources
Aircraft traffic information can be obtained from flight movement logs, ATC records, and airport
master plans.

4.3.2 Aircraft and Operational Data
For each aircraft type, the following data should be collected:

e Landing gear configuration
e Tire pressure and contact area
¢ Maximum take-off and landing weights

These parameters are used to determine the Derived Single Wheel Load (DSWL) and tire pressure
categories required for ACR calculations.

Annual aircraft departures are compiled by aircraft type and allocated to specific pavement areas
(runways, taxiways, and aprons). The traffic data are then converted into standard pavement
coverage repetitions using Pass-to-Coverage (P/C) ratios, which account for aircraft movement
distribution.

4.4 TRAFFIC WANDER IN ACR—-PCR ANALYSIS

Traffic wander refers to the lateral variation of aircraft wheel paths from the pavement centreline
during repeated operations. This variation arises due to pilot behaviour, taxiway geometry,
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crosswinds, and operational tolerances. In ACR—PCR analysis, traffic wander significantly influences
how pavement damage is distributed across the pavement width.

Traffic wander affects the Pass-to-Coverage ratio and the spatial distribution of pavement damage.
Accurate estimation is essential to avoid unrealistic concentration or dispersion of damage, which
could otherwise lead to incorrect PCR values and pavement life predictions.

4.4.1 Determination of Lateral Wander
In Sri Lanka, lateral wander is estimated using:

e Operational data, such as ATC movement records and runway usage statistics
e Visual evidence, including rubber deposit patterns on runways
e Standard ICAO and FAA assumptions, where direct data are unavailable

Commonly adopted standard deviations are:

e Runways: 0.776 m
e Taxiways: 0.3 m

e Aprons: negligible or site-specific
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Chapter 5 References

Implementing Standards 030 (1S30)
Implementing Standards 032 (1S32)

SLCAP 2750 — Guidance Material on Pavements
Aircraft traffic data-aerodrome operator
Published AIPs for aerodromes in Sri Lanka
ICAO-ACR software

FAARFIELD software
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