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Executive Summary

The City of Salinas and Salinas Municipal Airport (SNS or Airport) make frequent decisions
regarding the timing and type of maintenance and rehabilitation (M&R) activities that should be
completed at the Airport to maintain an acceptable operational condition of the pavement network.
In 2016, SNS retained Kimley-Horn and Associates, Inc. (Kimley-Horn) to perform an update to
the Airport’s existing Airport Pavement Management System (APMS). In order to make informed
decisions in regard to a maintenance and rehabilitation (M&R) schedule and 5-year Capital
Improvement Plan (CIP), SNS must know the relative condition of its pavements.

All airports participating with the Federal Aviation Administration (FAA) Airport Improvement
Program (AIP) are required to comply with FAA Order 5100.38 AIP Handbook through the
compliance with the Advisory Circulars 150/5380-7B “Airport Pavement Management Program
(PMP)” and 150/5380-6C “Guidelines and Procedures for Maintenance of Airport Pavements”.
Kimley-Horn performed a Pavement Condition Index (PCI) survey at SNS in accordance with the
ASTM D5340-12 Standard Test Method for Airport Pavement Condition Index Surveys.

A PCI survey is an objective methodology to assess pavement condition. During a PCI survey
inspection, a qualified inspector assesses pavements on foot and identifies visual signs of
deterioration. Pavement deterioration, in accordance with the ASTM D5340-12, is characterized
in terms of distinct distress types, severity level of distress, and quantity of distress. This
information is utilized to calculate a numeric PCI value, from 0 to 100, that represents the overall
functional condition of the pavement. Each PCI value falls within a range, or a PCI Category, with
0 being a rating of “Failed” and 100 being a rating of “Good”. The PCI methodology analyzes the
visual and functional pavement condition and provides an indication of the degree of
maintenance, repair or rehabilitation efforts that will be required to sustain functional pavement.

SNS’s airfield pavement facilities were inspected in accordance with the ASTM D5340-12 in

January and February 2017. The following tables and exhibits present the current and predicted
pavement conditions at SNS, as well as planning parameters for a 5-year CIP.

Kimley»Horn  Executive Summary
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Table ES-1
2017 PCI Summary

SNS AHGRNO North Hangar Apron Apron 10 227,416 AC 34 Very Poor
SNS AHGRNO North Hangar Apron Apron 20 68,083 AC 39 Very Poor
SNS AHGRNO North Hangar Apron Apron 30 32,301 AC 89 Good
SNS AHGRSO | South Hangar Apron Apron 10 71,137 AC 50 Poor
SNS AHGRSO South Hangar Apron Apron 20 6,420 PCC 69 Fair
SNS AHGRSO | South Hangar Apron Apron 30 39,005 AC 94 Good
SNS AHGRSO | South Hangar Apron Apron 40 198,165 AC 63 Fair
SNS AHGRSO | South Hangar Apron Apron 50 25,264 AC 57 Fair
SNS AHGRSO | South Hangar Apron Apron 60 138,028 AC 78 Satisfactory
SNS AHGRSO | South Hangar Apron Apron 70 10,147 AC 86 Good
SNS AHGRSO | South Hangar Apron Apron 80 29,692 AC 74 Satisfactory
SNS ATD Tie Down Apron Apron 10 316,479 AC 69 Fair
SNS ATD Tie Down Apron Apron 20 59,373 PCC 62 Fair
SNS ATD Tie Down Apron Apron 30 66,587 AC 49 Poor
SNS ATERM Terminal Apron Apron 10 183,317 PCC 66 Fair
SNS ATERM Terminal Apron Apron 20 120,440 PCC 46 Poor
SNS ATERM Terminal Apron Apron 30 30,598 PCC 67 Fair
SNS HELI Helipad Helipad 10 75,915 AC 70 Fair
SNS HGCON Hangar Connector Taxiway 10 1,854 AC 94 Good
SNS HGCON Hangar Connector Taxiway 20 2,622 AC 94 Good
SNS HGCON Hangar Connector Taxiway 30 2,735 AC 94 Good
SNS HGCON Hangar Connector Taxiway 40 4,321 AC 94 Good
SNS RO08 Runway 08/26 Runway 20 37,500 AC 94 Good
SNS R0O8 Runway 08/26 Runway 10C 263,346 AC 75 Satisfactory
SNS R08 Runway 08/26 Runway 10L 272,377 AC 78 Satisfactory
SNS R08 Runway 08/26 Runway 10R 261,320 AC 81 Satisfactory
SNS R13 Runway 13/31 Runway 10C 241,250 AC 90 Good
SNS R13 Runway 13/31 Runway 10L 269,750 AC 89 Good
SNS R13 Runway 13/31 Runway 10R 256,850 AC 91 Good
SNS TWA Taxiway A Taxiway 10 21,686 AC 94 Good
SNS TWA Taxiway A Taxiway 20 23,170 AC 94 Good
SNS TWA Taxiway A Taxiway 30 122,877 AC 93 Good
SNS TWA Taxiway A Taxiway 35 5,945 AC 60 Fair
SNS TWA Taxiway A Taxiway 40 12,453 AC 94 Good
SNS TWA Taxiway A Taxiway 50 95,193 AC 93 Good
SNS TWA Taxiway A Taxiway 60 39,726 AC 94 Good
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Table ES-1 (cont.)
2017 PCI Summary

Branch Name Branch Estimated | Surface 2017 PCI
ID (VETS Area (SF) Type PCI Category
10 AC 94

SNS TWB Taxiway B Taxiway 100,734 Good
SNS TWB Taxiway B Taxiway 15 111,142 AC 93 Good
SNS TWB Taxiway B Taxiway 20 19,031 AC 94 Good
SNS TWB Taxiway B Taxiway 25 7,317 AC 86 Good
SNS TWB Taxiway B Taxiway 30 75,583 AC 90 Good
SNS TWB Taxiway B Taxiway 40 9,794 AC 94 Good
SNS TWC Taxiway C Taxiway 10 270,996 AC 94 Good
SNS TWC Taxiway C Taxiway 20 34,722 AC 89 Good
SNS TWD Taxiway D Taxiway 10 11,918 AC 59 Fair
SNS TWD Taxiway D Taxiway 20 110,232 AC 93 Good
SNS TWD Taxiway D Taxiway 25 6,915 AC 70 Fair
SNS TWD Taxiway D Taxiway 30 70,610 AC 40 Very Poor
SNS TWE Taxiway E Taxiway 10 34,238 PCC 56 Fair
SNS TWF Taxiway F Taxiway 10 49,134 PCC 65 Fair
SNS TWF Taxiway F Taxiway 20 8,239 APC 73 Satisfactory
SNS TWG Taxiway G Taxiway 10 14,894 AC 32 Very Poor
SNS TWG Taxiway G Taxiway 20 17,589 AC 67 Fair
SNS TWH Taxiway H Taxiway 10 17,990 PCC 73 Satisfactory
SNS TWJ Taxiway J Taxiway 10 11,011 AC 67 Fair
SNS TWJ Taxiway J Taxiway 20 6,117 AC 89 Good
SNS TWK Taxiway K Taxiway 10 28,386 AC 94 Good
SNS TWK Taxiway K Taxiway 20 11,147 AC 94 Good
SNS TWL Taxiway L Taxiway 10 75,065 PCC 61 Fair
SNS TWN Taxiway N Taxiway 10 9,443 AC 92 Good
SNS TWP Taxiway P Taxiway 10 112,307 AC 61 Fair
SNS TWP Taxiway P Taxiway 20 12,685 AC 56 Fair
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Table ES-2
5-Year (2018-2022) Predicted PClI Summary

Network | b, hchp | Sestion 2018 2019
ID ID
SNS 33 31 29 28 26

AHGRNO 10 Apron
SNS AHGRNO 20 Apron 38 36 34 33 31
SNS AHGRNO 30 Apron 88 86 84 83 81
SNS AHGRSO 10 Apron 49 47 45 44 42
SNS AHGRSO 20 Apron 68 67 66 65 64
SNS AHGRSO 30 Apron 93 91 89 88 86
SNS AHGRSO 40 Apron 62 60 58 57 55
SNS AHGRSO 50 Apron 56 54 52 51 49
SNS AHGRSO 60 Apron 77 75 73 72 70
SNS AHGRSO 70 Apron 85 83 81 80 78
SNS AHGRSO 80 Apron 73 4l 69 68 66
SNS ATD 10 Apron 68 66 64 63 61
SNS ATD 20 Apron 61 60 59 58 57
SNS ATD 30 Apron 48 46 44 43 41
SNS ATERM 10 Apron 65 64 63 62 61
SNS ATERM 20 Apron 45 44 43 42 41
SNS ATERM 30 Apron 66 65 64 63 62
SNS HELI 10 Helipad 69 67 65 64 62
SNS HGCON 10 Taxiway 93 91 89 88 86
SNS HGCON 20 Taxiway 93 91 89 88 86
SNS HGCON 30 Taxiway 93 91 89 88 86
SNS HGCON 40 Taxiway 93 91 89 88 86
SNS R08 20 Runway 93 91 89 88 86
SNS R08 10C Runway 74 72 70 69 67
SNS R08 10L Runway 77 75 73 72 70
SNS R08 10R Runway 80 78 76 75 73
SNS R13 10C Runway 89 87 85 84 82
SNS R13 10L Runway 88 86 84 83 81
SNS R13 10R Runway 90 88 86 85 83
SNS TWA 10 Taxiway 93 91 89 88 86
SNS TWA 20 Taxiway 93 91 89 88 86
SNS TWA 30 Taxiway 92 90 88 87 85
SNS TWA 35 Taxiway 59 57 55 54 52
SNS TWA 40 Taxiway 93 91 89 88 86
SNS TWA 50 Taxiway 92 90 88 87 85
SNS TWA 60 Taxiway 93 91 89 88 86

Kimley »Horn  Executive Summary
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Table ES-2 (cont.)
5-Year (2018-2022) Predicted PClI Summary

Network | b, hchp | Sestion 2018 2019
ID ID
SNS TWB 10 93 91 89 88 86

Taxiway
SNS TWB 15 Taxiway 92 90 88 87 85
SNS TWB 20 Taxiway 93 91 89 88 86
SNS TWB 25 Taxiway 85 83 81 80 78
SNS TWB 30 Taxiway 89 87 85 84 82
SNS TWB 40 Taxiway 93 91 89 88 86
SNS TWC 10 Taxiway 93 91 89 88 86
SNS TWC 20 Taxiway 88 86 84 83 81
SNS TWD 10 Taxiway 58 56 54 53 51
SNS TWD 20 Taxiway 92 90 88 87 85
SNS TWD 25 Taxiway 69 67 65 64 62
SNS TWD 30 Taxiway 39 37 35 34 32
SNS TWE 10 Taxiway 55 54 53 52 51
SNS TWF 10 Taxiway 64 63 62 61 60
SNS TWF 20 Taxiway 72 70 68 67 65
SNS TWG 10 Taxiway 31 29 27 26 24
SNS TWG 20 Taxiway 66 64 62 61 59
SNS TWH 10 Taxiway 72 71 70 69 68
SNS TWJ 10 Taxiway 66 64 62 61 59
SNS T™WJ 20 Taxiway 88 86 84 83 81
SNS TWK 10 Taxiway 93 91 89 88 86
SNS TWK 20 Taxiway 93 91 89 88 86
SNS TWL 10 Taxiway 60 59 58 57 56
SNS TWN 10 Taxiway 9 89 87 86 84
SNS TWP 10 Taxiway 60 58 56 55 53
SNS TWP 20 Taxiway 55 53 51 50 48

Kimley »Horn  Executive Summary
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Table ES-3

5-Year Capital Improvement Plan

Branch ID m E\srgam?st:()j Rehabilitation Type Planning Cost ‘

Salinas Municipal
Airport (SNS)

Runway 13/31 723,806 ACIP Maintenance $1,125,000
1 TWD 25 6,915 AC Intermediate $27,660
1 TWD 30 4,309 AC Reconstruction $60,326
1 TWF 20 8,239 AC Intermediate $32,956
2 HELI 10 75,915 ACIP Maintenance $35,105
2 Runway 08/26 878,644 ACIP Maintenance $1,349,000
2 TWA 35 5,945 AC Intermediate $23,780
2 TWD 10 11,918 AC Intermediate $47,672
2 TWG 20 17,589 AC Intermediate $70,356
2 TWJ 10 11,011 AC Intermediate $44,044
2 TWP 20 12,685 AC Intermediate $50,740
3 AHGRNO 10 227,416 AC Reconstruction $3,183,823
3 AHGRNO 20 68,083 AC Reconstruction $953,162
4 AHGRSO 40 198,165 AC Intermediate $792,659
4 AHGRSO 50 25,264 AC Intermediate $101,056
5 AHGRSO 10 71,137 AC Intermediate $321,539
5 AHGRSO 20 6,420 PCC Intermediate $57,780
5 ATD 20 59,373 PCC Intermediate $534,357
5 ATD 30 66,587 AC Intermediate $367,560
5 TWD 30 44,349 AC Reconstruction $620,886
6 ATD 10 316,479 AC Intermediate $1,265,915
6 ATERM 10 183,317 PCC Intermediate $1,649,853
6 ATERM 20 120,440 PCC Intermediate $1,654,966
6 ATERM 30 30,598 PCC Intermediate $275,382
6 TWE 10 34,238 PCC Intermediate $308,142
6 TWF 10 49,134 PCC Intermediate $442,206
6 TWG 10 14,894 AC Reconstruction $208,516
7 TWD 30 21,952 AC Reconstruction $307,328
7 TWP 10 112,307 AC Intermediate $449,228

Kimley»Horn
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Chapter 1 - Introduction
1.1 Salinas Municipal Airport

The City of Salinas and SNS have long been committed to maintaining the integrity of the
infrastructure that supports their airport operations on California’s Central Coast. The Airport is
owned and operated by the City of Salinas and occupies approximately 605 acres of land located
roughly 3 miles southeast of Downtown Salinas. Figure 1.1.a shows the location of SNS in

relation to Salinas and the surrounding area.

Figure 1.1.a
Location Map
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SNS has two asphalt runways. Runway 08/26 is 6,004 feet long and 150 feet wide, and Runway
13/31 is 4,825 feet long and 150 feet wide. The approximate elevation of the Airport is 84 feet
above mean sea level. It also has one helipad that is 90 feet long by 90 feet wide.

SNS is a general aviation (GA) airport. It also serves military traffic, but it accounts for less than
1% of traffic annually, according the Federal Aviation Administration (FAA) operational statistics.
The Airport is a leading destination for business aviation clients, and several corporate aviation

businesses occupy facilities on the airfield.

1.2 Project Background

In 2016, the City of Salinas retained the firm of Kimley-Horn and Associates, Inc. to perform a
study to evaluate the pavement condition on the airfield pavements at SNS and to update the
existing APMS. This effort is intended to provide SNS updated PCI values; these can be used
for the continuous cataloging of pavement condition data and for future analysis and project
planning. Figure 1.2.a shows the 2017 APMS update pavement conditions at SNS overlaid on

aerial imagery of the Airport.

Kimley»Horn  Chapter 1 - Introduction
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Salinas Municipal
Airport (SNS)

Figure 1.2.a
Aerial Imagery with APMS PCI Data
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Under the scope of this project, Kimley-Horn performed visual inspections of the condition of the
pavement on all airfield pavements maintained by SNS in accordance with the ASTM D5340-12
Standard Test Method for Airport Pavement Condition Index Surveys and updated the existing
computer based pavement management database using PAVER™ software.

This technical report describes the steps taken in this project, the results of the field PCI surveys,
and provides general guidance related to recommended maintenance and rehabilitation actions.

The Airport had previously participated in the 2011 Caltrans Statewide Airport Pavement
Management System Updated (June 2012) and before then performed a PCI inspection in
October 2006. From the existing APMS database, the Airport has maintained an active APMS for
the airfield pavements since 2006. This active APMS consists of documentation of construction
work history, inventory updates (using hard copy field drawings), and PCl inspections. This 2017
APMS update utilized the previous data as a basis for the overall network update.

1.3 Pavement Management

Pavement management is the practice of evaluating the pavement asset conditions and planning
for pavement repairs and maintenance with the goal of maximizing the value and life of a
pavement network. All airports participating in the FAA Airport Improvement Grant Program (AIP)
must comply with FAA Order 5100.38 AIP Handbook through the adherence with the FAA
Advisory Circulars 150/5380-7B Airport Pavement Management Program and 150/5380-6C
Guidelines and Procedures for Maintenance of Airport Pavements.
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To achieve this, SNS should regularly evaluate the pavement conditions and have several
maintenance and repair techniques or “activities” and the knowledge to proactively implement
them in a timely manner. SNS’s APMS is the realization of a system that compiles airfield
pavement asset inventory, construction work history, condition records, maintenance and repair
policies, unit cost considerations, and pavement performance models that SNS can use as an
effective planning tool. This tool, really a database system, can be manipulated and updated with
PAVER™ software that can model when to perform which repairs at an estimated opinion of
probable construction cost within SNS’s entire pavement network. Of course, engineering
judgement is required to further the project elements and finalize any list of airfield pavement
repairs. There are several factors to be considered during project development such as
economies of scale, non-pavement infrastructure needs, mobilization, and overall airport
priorities. However, this tool can empower such decision makers at SNS with a systematically
developed and objectively rated list of capital needs. This can be a great catalyst to help the
Airport progress it's CIP for each year and can aid in cataloguing repair and cost data. This APMS
will provide SNS administrators, engineers, and maintenance personnel with the following:

= The present condition of the SNS maintained airfield pavement network (runway, taxiway,
and apron), as a whole and further subdivided into Branch, Section, and Sample;

» Forecast of future performance of SNS’s airfield pavement on the network and section
level;

The APMS should be a continuously growing and updated element of SNS’s infrastructure
program to reflect changes in pavement condition, aircraft operational growth, new technologies,
unit costs of materials, and maintenance strategies.

A substantial portion of any APMS involves the evaluation of airfield pavement distresses and
infrastructure conditions in an objective and consistent manner. The ASTM D5340-12 is the
industry standard for the identification, measurement, and rating of pavement distresses that
ensures a consistent and objective means of documenting and analyzing functional pavement
condition as required by the FAA. The PCl is the result of systematically cataloguing distress data
in manageable “samples” across the network as to calculate an index based on empirical
knowledge of the performance and distress mechanisms of pavements. PCl is a numeric index
ranging from 0 to 100, with 0 being a “FAILED” pavement and 100 being a “GOOD” newly
constructed pavement.

1.3.1 Pavement Performance Model

Below is a model of how a typical airfield’s pavement deteriorates over time. In interpreting the
curve of the model, a pavement typically starts with a “GOOD” condition rating when it is newly
constructed. From the model, there is a limited duration of opportunity to perform low cost
maintenance repairs before the airfield pavement, by virtue of further deterioration due to time,
would need more substantial repairs such as larger section-area mill and overlay rehabilitation or
reconstruction that costs significantly more per square foot. Midway through its infrastructure life,
a low-cost repair such as crack seal, surface seal treatment, or select full depth patch activities
will cost significantly less per square foot.

Performing timely maintenance can delay steep deterioration, thereby extending the life of the
airfield pavement. Figure 1.3.a Pavement Performance Model is a graphical illustration of the
concept.
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Figure 1.3.a
Pavement Performance Model
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To further elaborate; a traditional, moderately used airfield facility composed of a hot-mix asphalt
concrete pavement section has an approximate design life of 20 years prior to needing to be
reconstructed if no preventive maintenance is performed and no drastic alteration in traffic pattern
occurs (i.e. increased aircraft traffic or substantial changes in aircraft fleet mix). As it will be further
explained in this report, it may cost SNS substantially more per square foot to resurface or
reconstruct pavement. Alternatively, it can cost SNS much less per square foot to do select or
“localized” base repairs, such as crack-sealing, which may extend the life of the pavement section
by 3 to 5 years.

This project scope consists of the development of pavement performance models to forecast PCI
trends, as well as the development of cost indices associated with PCI values for SNS.

1.3.2 Maintenance, Repair, and Rehabilitation Strategies

One of the key goals of an APMS is to develop an overall maintenance, repair, and rehabilitation
program (M&R Program) that sustains pavement sections in the “GOOD” to “FAIR” (PCI range of
70 to 100) categories from deteriorating further. An APMS can establish appropriate and timely
responses to pavement condition or even to specific pavement distresses as manifested by the
M&R program that identifies section level maintenance activities. This information can be the
basis for the evaluation of different budget scenarios and for developing a list of potential projects
that SNS may choose to prioritize in their project planning process.

This scope includes the development of Maintenance, Repair, and Rehabilitation Strategies
specific to SNS. FAA Advisory Circular 150/5380-6C was used to develop many of the policies
established herein for SNS and has been included in Appendix F to help guide SNS in the
development of M&R strategies.
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1.4 Overall Project Objectives
The specific objectives of this project are as follows:

Kimley»Horn

Update the construction history from prior reports and record drawings of the existing
pavements.

Update the existing or develop a new airport network definition map which is used to divide
the pavements into manageable units to be visually inspected.

Perform field investigations of airside pavements to identify current functional conditions.
Update the existing or develop a new APMS with PCI data gathered during the field
investigations.

Develop family curves for functional condition prediction.

Establish M&R policies and costs.

Prioritize rehabilitation projects (Phasing).

Establish 5-year CIP for AIP including the development of an Overall Airport CIP which
includes recommendations from other guiding documents.

Determine PCN’s for the airports two runways.

Summarize the pavement study into a final report and executive summary.
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Chapter 2 - Methodology

2.1 General Scope of Work
Kimley-Horn developed a scope of work to meet SNS’s project objectives. A brief description of
the general work items undertaken to update the APMS for SNS include:

* Research and evaluation of existing record documentation was conducted to identify
construction projects that have taken place at SNS since the most recent major update of
the APMS. This data is used to update the pavement inventory, network definition, and
the PAVER™ database.

= The Network Definition Map was updated to reflect geometric changes, pavement
composition updates, and section characterization. Furthermore, an update to the PCI
Survey sample units were made to reflect the field investigation efforts.

» Update to the PAVER™ database that consisted of importing construction work history,
inventory data, condition distress data, section customization and characterization, and
performance models specific to SNS’s pavement facilities. PAVER™ uses this information
for a multi-functional database that can be utilized for a wide range of maintenance and
management efforts, including pavement condition evaluation (PCl analysis and
forecasting), and budgetary analysis.

= A functional pavement evaluation with PCI Survey inspections was performed on all
airfield pavements maintained by SNS. The PCI Survey procedure, as defined by ASTM
D5340-12, was used as the basis of the functional pavement evaluation. For this
evaluation, the sample units defined by prior studies were inspected as to enhance the
accuracy of performance models.

= Condition Analysis was performed based on the distress data observed, rated,
measured, and recorded in accordance with the ASTM D5340-12 for the calculation of
PCI values and ratings. The results of the current condition analysis were used in concert
with the historic PCI data and construction work history to develop performance models
to forecast 5-year future PCI values.

= PAVER™ APMS customization was performed including the critical PCI, prioritization
guidelines, maintenance policies, unit costs for M&R activities, and budget expectations.

= A 5-Year CIP was developed using the results of the PAVER™ analysis in conjunction
with other factors including adherence to FAA design advisory circulars, operational
impacts and future airport plans.

= Runway PCNs were determined in accordance with the Using Aircraft Method described
by FAA Advisory Circular 150/5335-5C Standardized Method of Reporting Airport
Pavement Strength — PCN.

= This report and documentation summarizes all evaluation methodologies used during
the APMS update at SNS. It incorporates preliminary field reports including visual
evaluation results and provides various PAVER™ analysis results and standard reports.

2.2 Methodology

Kimley-Horn performed a visual condition evaluation of approximately 4.9 million square feet of
the Airport-maintained airfield pavements (runways, taxiways, and aprons) to establish the basic
elements of the APMS. The first step was to identify SNS’s pavement assets, thereby comprising
the airfield Pavement Inventory; this effort catalogued pavement characteristics such as surface
type, facility name, functional use, airport rank, and construction work history as made available
by SNS. The second step was to further define each asset in the pavement inventory in a
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pavement management Network Definition; this step typically defines the Branch, Section, and
Samples. The third step was to perform Data Collection throughout the network; this consists of
the categorizing, measuring, rating, and recording of record pavement distresses as defined by
the ASTM D5340-12 based on a Sample Plan as to calculate PCI values. The fourth step was to
analyze the collected distress data and calculate PCI values which are assigned to the
defined pavement sections within the network. Next is the development of performance models
that assess the PCI trends of the network based on estimated construction work history and
current condition results based on the data collection. Pavement Performance Models are
developed based on functional classification and surface type of the airfield pavements and are
utilized to forecast the pavement performance, or predict PCI, over a 5-year period on an annual
basis. The next step is the development of a customized airfield pavement maintenance, repair,
and rehabilitation policies; known as a Maintenance and Rehabilitation Program, or M&R
Program. An M&R Program provides maintenance and major rehabilitation recommendations
based on present distresses and the overall condition of the pavement sections inspected. Using
the data gathered and developed in the previous steps, as well as other considerations such as
construction phasing, operational impacts, and currently planned rehabilitation projects, a detailed
5-year CIP can be developed. This CIP is strictly intended to provide planning-level
recommendations and does not preclude design-level investigations for future projects.

This section describes the methodology and approach taken to collect the required customization,
construction history, and condition information for the APMS update.

2.2.1 Pavement System Inventory

The pavement inventory for SNS is a complete collection of existing pavement network facilities.
General geometry characteristics, estimated length, width, functional classification, pavement
surface type, and operational function are among the characteristics identified at this initial phase
in the pavement management process. The development of a pavement inventory that reasonably
reflects SNS’s airfield pavement facilities provides a defined scope of the inspection and analysis
efforts. Figure 2.2.a depicts the pavement system inventory surface type overlaid on an aerial
image of the airport.
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Figure 2.2.a
Aerial Imagery with Pavement Surface Type
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A critical input to the pavement inventory and network definition in the development of the APMS
is the date of last major rehabilitation/construction performed on the pavement assets that would
set the asset at a PCI of 100 (“Good”). These activities include; pavement overlays, mill and
replace, mill and overlay, and/or complete reconstruction.

2.2.2 Network Definition

The airfield pavement network definition is primarily based upon use, construction history, and
aircraft traffic. As part of the initial implementation, airfield pavements were divided into
“branches”, “sections”, and “sample units”. Kimley-Horn utilized remote sensing with aerial
imagery as a reference for determining approximate pavement locations. The procedures outlined
in the ASTM D5340-12 were utilized to develop SNS’s Pavement Network Definition Map update.

A “branch” is any identifiable part of a pavement network that has a distinct function. Each runway,
taxiway, and apron within the network is defined as its own branch. For this effort, common airfield
designators define the Branch.

A “section” is a subdivision of a branch that has consistent characteristics throughout its
designated length or area. These characteristics include but are not limited to; pavement
composition (layer type, thickness, and/or soil type), construction history, aircraft traffic, functional
class and pavement condition records. A section is the basic management unit of a pavement
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network and is the level at which M&R Projects are likely to be recommended and/or consolidated.
Sections are intended to be homogenous areas of pavement that usually exhibit similar distress
type manifestations throughout. A runway, taxiway, or apron may be a single section, or it may
be a collection of multiple sections; this is dependent on the pavement composition and
construction work history. Table 2.2.a Pavement Asset Identifiers provides asset identification
term definitions for the APMS.

Further pavement identifiers, or characteristics, are used to describe a branch or section’s
function, importance, and construction. These characteristics may consist of pavement rank,
surface type, section limits, section length, section width, section approximate area, traffic level
association, last inspection date, age at inspection date, and pavement condition. Of special note,
pavement rank refers to the relative importance assigned to pavement facilities which is typically
based on input provided by SNS.

Sections are further subdivided into “sample units” in order to create practical area units to inspect
as part of the PCI Survey procedure in the Data Collection efforts. Sample units for flexible asphalt
concrete pavement (AC), asphalt overlaid on asphalt (AAC), and asphalt overlaid on Portland
Cement Concrete (APC) are defined to be 5,000 square feet in area +2,000 square feet. Sample
Units for rigid Portland Cement Concrete (PCC) pavement are defined to be 20 slabs 18 slabs.

Table 2.2.a
Pavement Asset Identifiers

Overall pavement assets maintained | “Salinas Municipal Airport —
by the Airport Airfield Pavements”

Commonly defined asset name as
established by Airport and by use

Network

Branch Name “‘Runway 08/26”

Codified shorthand name for
commonly defined asset name
established by Airport for database
identification

Branch ID “R08”

Codified identification for pavement
asset that is distinct by the following:
= Pavement Composition
= Construction Work History
= Aircraft Traffic
= Condition Records

“R08-1

o

Section ID L”

A numeric identification of an area of
Sample Unit pavement (5,000+2,000 SF of AC or “01”
2048 slabs of PCC)
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2.2.3 Data Collection

The PCI procedure is a visual statistical sampling of pavements to record primary distress types
(e.g. cracking and deformation), associated severity, and quantity. This effort is the primary
means of obtaining and recording pavement distress data. The survey inspection consists
primarily of visual inspection of pavement surfaces for signs of distress and deterioration resulting
from loading (aircraft) and environmental influences.

A visual PCI survey provides an indication of the cause and rate of deterioration of a pavement
section from a functional perspective and can be an indication of structural distress. A visual PCI
survey does not predict the remaining structural life of a pavement section, nor its ability to support
loads. The functional condition can provide a meaningful and cost effective indication of the
maintenance needs to extend life of individual pavement sections or identify projects for major
rehabilitation.

For each section, the severity and quantity of defined distresses are recorded and then analyzed.
The ASTM identifies 17 distinct flexible AC distress types and 16 distinct rigid PCC distress types.

2.2.4 PCI Analysis and Performance Models

The current PCI is calculated from the distress data collected and analyzed at the four network
levels; sample, section, branch, and network. The historic pavement condition, or performance
trend, were compiled with data from the inception of the APMS comprising of original and last
construction dates and prior PCI Survey inspections to develop the performance models for SNS.

Each model has been developed based on the following criteria:

= FACILITY USE (Runway, Taxiway, or Apron)
= FACILITY SURFACE TYPE (AC, AAC, APC, or PCC)

Figure 2.2.a is an example performance model with annotation of the statistical boundaries and
trends developed from historic pavement condition and construction work data points.
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Figure 2.2.a
Pavement Performance Model
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The performance models developed are refined based on engineering judgment of pavement
performance and data integrity using statistical filters and boundaries. The performance modeling
process identifies and groups pavements of similar construction (airport function and pavement
type), that are subjected to similar traffic patterns (airport function and branch use), weather and
other factors that affect pavement life. The deterioration rates of the pavement sections since the
last construction dates are used to predict the future performance of a group of pavements with
similar attributes, also known as a “family” or model grouping.

The following are some factors that influence the life of a pavement within the performance model:
original construction type/date, maintenance, weather, and traffic. The performance model is
designed to allow users to blend unique knowledge about their pavements and measured local
condition information to plan for project development.

2.2.5 M&R Customization

One of the key aspects of an APMS is an overall maintenance, repair, and rehabilitation program
(M&R Program) that sustains pavement sections in the “GOOD” to “FAIR” (PCI range of 100 to
70) categories from deteriorating further. Furthermore, an APMS can establish appropriate and
timely responses to pavement condition and in certain cases specific pavement distresses as
manifested by the M&R program that identifies section level activities.

The first step in developing a plan for M&R is the research effort into local unit construction costs
and bid documents. The compilation of this data can be linked to different recommended M&R
activities to develop costs per activity and cost by pavement condition. Using present PCI
information, a list of recommended immediate activities by section can be produced to assist the
client in identifying areas of concern that may otherwise be left to deteriorate further. The
PAVER™ software is powerful in attaching these different recommendations to all the varying
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pavement conditions and distresses observed across an entire airport, or system of airports. This
information can be the basis of the evaluation of budget scenarios that lead to the development
of a recommended CIP.

2.2.6 5-Year CIP

One of the main goals for an Airport when implementing an APMS is the development of a CIP.
Typically, a CIP is a short-term plan, 5 years in this case, that identifies M&R recommendations
and a planning schedule for SNS to make informed decisions in maintaining the quality of their
airfield pavements.

While the PAVER™ software can be utilized to develop a baseline for CIP development,
limitations are apparent. Best engineering judgement is critical when developing an effective CIP
to best advise the client’s needs. It is important for Kimley-Horn to consider other factors such as
adherence to FAA design advisory circulars, operational impacts, and future airport plans when
developing a logical and cost effective CIP.

2.2.7 PCN Determination

A PCN, as defined by FAA Advisory Circular 150/5335-5C Standardized Method of Reporting
Airport Pavement Strength — PCN, is a number that expresses the relative load carrying capacity
of a pavement in terms of a standard single wheel load. It is important to note that the PCN value
is for reporting relative pavement strength, so airport operators can evaluate acceptable
operations of aircraft. The PCN should not be used for pavement design or to evaluate a given
pavement structure.

AC 150/5335-5C requires all public-use paved runways at airports serving air carrier aircraft be
assigned a PCN. The AC is mandatory for all projects funded with Federal grant monies through
the AIP and with revenue from the Passenger Facility Charge (PFC) Program. The detailed results
of the PCN determination can be found in Chapter 8 — Pavement Classification Number
Determination.

2.3 References

The following reference documents were referenced as specific guidelines and procedures for
maintaining airport pavements; establishing an effective pavement maintenance program, and
identifying specific pavement distresses, probable cause of distress, inspection guidelines, and
recommended method of repair:

= ASTM D5340-12 Standard Test Method for Airport Pavement Condition Index Surveys

= FAA Advisory Circular 150/5380-7B 150/5380-7B Airport Pavement Management
Program

= FAA Advisory Circular 150/5380-6C Guidelines and Procedures for Maintenance of Airport
Pavements

= FAA Advisory Circular 150/5335-5C Standardized Method of Reporting Airport Pavement
Strength — PCN

Appendix F — References contains a copy of each reference.
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Chapter 3 — Pavement System Inventory
3.1 History

Salinas Municipal Airport, formerly known as Salinas Army Air Field (AAF) first opened in late
1941. As a military base, it was used by the US Army Air Force during World War Il as a sub post
to neighboring Ford Ord. The base was closed in 1946, and the land was transferred to the City
of Salinas.

Today, SNS is a regional general aviation airport that services over 80,000 flight operations
annually. It's close proximity to both Monterey Bay and Silicon Valley make Salinas a leading
destination for business aviation. It has complete landing and navigation systems which makes it
ideal for landing in all-weather conditions. Additionally, SNS is home to the annual California
International Airshow.

3.2 Climatological Data

Climatological data for Salinas has been assembled from information published by the National
Oceanic and Atmospheric Administration (NOAA) Climate Data Online System. The referenced
weather station is located at the Airport and is identified as SALINAS MUNICIPAL AIRPORT, CA
US GHCND: USWO00023233. The following Table 3.2.a presents the monthly maximum,
minimum, and average temperatures from the historic analysis period from 1981 through 2010.
Figure 3.2.a presents a line chart representation of the Table 3.2.a.

Table 3.2.a
Historic Average Temperatures

Historic Average Temperatures (F°)

1981-2010 Precipitation
(inches)
weimm | wnmum | Aversge

January 61.3 41.3 51.3 2.6
February 62.8 43.2 53.0 25
March 64.7 447 54.7 2.3
April 67.1 46.3 56.7 0.9
May 68.4 50.3 59.3 0.4
June 70.2 53.1 61.7 0.1
July 71.0 55.1 63.0 0.0
August 721 55.7 63.9 0.0
September 741 54.3 64.2 0.2
October 72.7 49.7 61.2 0.6
November 66.7 44.6 55.7 1.4
December 61.1 40.8 50.9 1.9
Average 67.7 48.3 58.0 11
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3.3 Network Definition

The airfield pavements are separated into manageable units within the APMS PAVER™ database
system, organizing pavement data by similar use and construction history. The Network excludes
any pavements not maintained by SNS (tenant maintained lease pavements) or not subject to
aircraft loading (shoulders, blast pads, access roads, etc.).

3.3.1 Branch Identification

Each Airport’s airfield pavement network is generally subdivided into separate branches
(runways, taxiways, aprons/ramps, or others) that have distinctly different functional
identifications and uses. Table 3.3.a summarizes the network definition at the branch level.
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Table 3.3a
Branch Level Summary

SNS North Hangar Apron AHGRNO Apron 3 327,800
SNS South Hangar Apron AHGRSO Apron 8 517,858
SNS Tie Down Apron ATD Apron 3 442,439
SNS Terminal Apron ATERM Apron 3 334,355
SNS Helipad HELI Helipad 1 75,915
SNS Hangar Connector HGCON Taxiway 4 11,532
SNS Runway 08/26 R0O8 Runway 4 834,543
SNS Runway 13/31 R13 Runway 3 767,850
SNS Taxiway A TWA Taxiway 7 321,050
SNS Taxiway B TWB Taxiway 6 323,601
SNS Taxiway C TWC Taxiway 2 305,718
SNS Taxiway D TWD Taxiway 4 199,675
SNS Taxiway E TWE Taxiway 1 34,238
SNS Taxiway F TWF Taxiway 2 57,373
SNS Taxiway G TWG Taxiway 2 32,483
SNS Taxiway H TWH Taxiway 1 17,990
SNS Taxiway J TWJ Taxiway 2 17,128
SNS Taxiway K TWK Taxiway 2 37,533
SNS Taxiway L TWL Taxiway 1 75,065
SNS Taxiway N TWN Taxiway 1 9,443

SNS Taxiway P TWP Taxiway 2 124,992

3.3.2 Section Identification

Each branch is further subdivided into sections as defined by pavement location, composition,
and construction history. A section is typically understood to be a project level subdivision within
a branch feature. Sections are manageable units to organize data collection and are typically
treated individually during the maintenance and major rehabilitation planning process. A
pavement rank (primary, secondary, or tertiary) is assigned to each section based on its
importance and type of use to airport operations. The pavement rankings designated for each
section at this airport were defined by Kimley-Horn, unless changes were communicated by SNS.

Aerial imagery was obtained through the United States Geological Survey (USGS) Earth
Resources Observation and Science (EROS) Center. This spatially projected imagery was utilized
with computer aided drafting software AutoCAD in concert with geographical information system
software ArcGIS to develop a planning level representative model that reasonably reflects the
pavement assets at SNS. This information was used to develop a spatially referenced dataset in
AutoCAD (.dwg) format.

3.4 Pavement System Inventory Results

Based on the review of record documentation and field validation efforts; the Pavement System
Inventory has been summarized at the section level in Table 3.4.a. Exhibit 001 Pavement
System Inventory depicts the section boundaries with the appropriate identification details.
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Table 3.4.a
Pavement System Inventory Summary

Network Name Branch Branch Lenath  Width Estimated @Section Surface Estimated Last
ID Use g Area Rank Type Construction Date
SNS

SALINAS

North Hangar Apron AHGRNO Apron 915 300 227,416 P AC 1/1/1990
SNS North Hangar Apron AHGRNO Apron 20 352 287 68,083 P AC 1/1/1990
SNS North Hangar Apron AHGRNO Apron 30 368 112 32,301 P AC 8/1/2005
SNS South Hangar Apron AHGRSO Apron 10 483 238 71,137 P AC 7/1/1998
SNS South Hangar Apron AHGRSO Apron 20 60 94 6,420 P PCC 7/1/1998
SNS South Hangar Apron AHGRSO Apron 30 80 607 39,005 P AC 12/25/2009
SNS South Hangar Apron AHGRSO Apron 40 1,013 284 198,165 P AC 7/1/1992
SNS South Hangar Apron AHGRSO Apron 50 208 118 25,264 P AC 7/1/1992
SNS South Hangar Apron AHGRSO Apron 60 100 1,000 138,028 P AC 1/1/2001
SNS South Hangar Apron AHGRSO Apron 70 216 46 10,147 P AC 12/25/2010
SNS South Hangar Apron AHGRSO Apron 80 71 409 29,692 P AC 7/17/2004
SNS Tie Down Apron ATD Apron 10 860 382 316,479 P AC 1/1/1990
SNS Tie Down Apron ATD Apron 20 288 200 59,373 P PCC 1/1/1990
SNS Tie Down Apron ATD Apron 30 344 192 66,587 P AC 1/1/1990
SNS Terminal Apron ATERM Apron 10 600 320 183,317 P PCC 1/1/1968
SNS Terminal Apron ATERM Apron 20 500 320 120,440 P PCC 1/1/1968
SNS Terminal Apron ATERM Apron 30 1,017 30 30,598 P PCC 1/1/1968
SNS Helipad HELI Helipad 10 301 239 75,915 P AC 1/1/1990
SNS Hangar Connector HGCON Taxiway 10 47 31 1,854 P AC 12/25/2009
SNS Hangar Connector HGCON | Taxiway 20 52 40 2,622 P AC 12/25/2010
SNS Hangar Connector HGCON | Taxiway 30 51 40 2,735 P AC 12/25/2010
SNS Hangar Connector HGCON Taxiway 40 70 50 4,321 P AC 12/25/2010
SNS Runway 08/26 RO8 Runway 20 250 150 37,500 P AC 12/25/2009

Kimley») Horn Chapter 3 - Pavement System Inventory
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Table 3.4.a (cont.)
Pavement System Inventory Summary

Network Name Branch Branch Lenath  Width Estimated @Section Surface Estimated Last
ID ID Use g Area Rank Type Construction Date
SNS

SALINAS

Runway 08/26 R08 Runway 10C 5,267 50 263,346 P AC 8/1/2005
SNS Runway 08/26 R08 Runway 10L 5,307 50 272,377 P AC 8/1/2005
SNS Runway 08/26 RO8 Runway 10R 5,227 50 261,320 P AC 8/1/2005
SNS Runway 13/31 R13 Runway 10C 4,825 50 241,250 P AC 4/1/2006
SNS Runway 13/31 R13 Runway 10L 4,825 50 269,750 P AC 4/1/2006
SNS Runway 13/31 R13 Runway 10R 4,825 50 256,850 P AC 4/1/2006
SNS Taxiway A TWA Taxiway 10 425 50 21,686 P AC 12/25/2013
SNS Taxiway A TWA Taxiway 20 229 107 23,170 P AC 12/25/2013
SNS Taxiway A TWA Taxiway 30 2,259 50 122,877 P AC 12/25/2013
SNS Taxiway A TWA Taxiway 35 53 75 5,945 P AC 8/1/2005
SNS Taxiway A TWA Taxiway 40 149 70 12,453 P AC 12/25/2010
SNS Taxiway A TWA Taxiway 50 1,807 50 95,193 P AC 12/25/2013
SNS Taxiway A TWA Taxiway 60 450 98 39,726 P AC 12/25/2013
SNS Taxiway B TWB Taxiway 10 1,914 50 100,734 P AC 12/25/2009
SNS Taxiway B TWB Taxiway 15 2,175 50 111,142 P AC 12/25/2010
SNS Taxiway B TWB Taxiway 20 305 50 19,031 P AC 9/1/2006
SNS Taxiway B TWB Taxiway 25 88 70 7,317 P AC 4/1/2006
SNS Taxiway B TWB Taxiway 30 1,494 50 75,583 P AC 9/1/2006
SNS Taxiway B TWB Taxiway 40 125 71 9,794 P AC 9/1/2006
SNS Taxiway C TWC Taxiway 10 5,085 50 270,996 P AC 12/25/2013
SNS Taxiway C TWC Taxiway 20 100 100 34,722 P AC 12/25/2013
SNS Taxiway D TWD Taxiway 10 133 60 11,918 P AC 1/1/1968
SNS Taxiway D TWD Taxiway 20 1,585 60 110,232 P AC 12/25/2009

Kim[ey») Horn Chapter 3 - Pavement System Inventory



2071/ AIRPORT PAVEMENT MANAGEMENT SYSTEM REPORT

Salinas Municipal
Airport (SNS)

Table 3.4.a (cont.)
Pavement System Inventory Summary

Net"v;ork BISnCh Length ~ Width Estimated @ Section Surface Estimatgd Last
se Area Rank Type Construction Date
SNS Taxiway D TWD Taxiway 25 99 60 6,915 P AC 4/1/2006
SNS Taxiway D TWD Taxiway 30 1,166 60 70,610 P AC 1/1/1968
SNS Taxiway E TWE Taxiway 10 457 75 34,238 P PCC 1/1/1968
SNS Taxiway F TWF Taxiway 10 655 75 49,134 P PCC 1/1/1968
SNS Taxiway F TWF Taxiway 20 80 104 8,239 P APC 4/1/2006
SNS Taxiway G TWG Taxiway 10 345 42 14,894 P AC 7/1/1999
SNS Taxiway G TWG Taxiway 20 299 50 17,589 P AC 7/1/1999
SNS Taxiway H TWH Taxiway 10 351 50 17,990 P PCC 1/1/1968
SNS Taxiway J T™WJ Taxiway 10 220 50 11,011 P AC 8/1/1999
SNS Taxiway J TWJ Taxiway 20 107 43 6,117 P AC 8/1/1999
SNS Taxiway K TWK Taxiway 10 505 50 28,386 P AC 12/25/2013
SNS Taxiway K TWK Taxiway 20 149 79 11,147 P AC 12/25/2013
SNS Taxiway L TWL Taxiway 10 995 75 75,065 P PCC 1/1/1968
SNS Taxiway N TWN Taxiway 10 141 50 9,443 P AC 12/25/2009
SNS Taxiway P TWP Taxiway 10 2,252 50 112,307 P AC 8/1/1999
SNS Taxiway P TWP Taxiway 20 240 50 12,685 P AC 6/1/1990

Kimley»Horn
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Based on the analysis of the defined Section functional use within the airfield, the following Figure
3.4.a summarizes the Pavement Use by Area and Figure 3.4.b summarizes the Pavement Use
by Age.

Figure 3.4.a
Pavement Use by Area
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Figure 3.4.b
Pavement Use by Age

30

25

20

15

10

Pavement Area-Weighted Average
Estimated Age (Years)

BAPRON GHELIPAD ®BRUNWAY ®BTAXIWAY

The functional use for each airfield pavement asset is graphically depicted on Exhibit 002
Pavement Functional Use.
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The Airport’'s pavement facility surface types include three common types of pavement: Portland
cement concrete (PCC) and asphalt concrete (AC), and asphalt concrete overlaid on Portland
cement concrete (APC).

Portland Cement Concrete Pavement (PCC) - rigid pavements for airports are
composed of Portland cement concrete placed on a granular or treated base course that
is supported on a compacted subgrade. The concrete surface must provide a texture of
nonskid qualities, prevent the infiltration of surface water into the subgrade, and provide
structural support to the airplanes. Rigid pavement construction requires the layout of
appropriately designed joint spacing. The quality of the concrete, acceptance and control
tests, methods of construction and handling, and quality of workmanship are covered in
Iltem P-501, Portland Cement Concrete Pavement.

Asphalt Concrete (AC) — a flexible pavement consisting of hot mix asphalt wearing
surface placed on base course and, when required by subgrade conditions, a subbase.
The entire flexible pavement structure is ultimately supported by the subgrade. The hot
mix asphalt surface or wearing course must prevent the penetration of surface water to
the base course; provide a smooth, well-bonded surface free from loose particles which
might endanger airplanes or persons; resist the shearing stresses induced by airplane
wheel loads; and furnish a texture of nonskid qualities, yet not cause undue wear on tires.
To successfully fulfill these requirements, the surface must be composed of mixtures of
aggregates and bituminous binders which will produce a uniform surface of suitable
texture possessing maximum stability and durability. Since control of the mixture is of
paramount importance, these requirements can best be achieved by use of a central
mixing plant where proper control can be most readily obtained. The quality of the
concrete, acceptance and control tests, methods of construction and handling, and quality
of workmanship are covered in Item P-401/403, Hot Mix Asphalt (HMA) Pavements.

Asphalt Concrete Overlaid on Portland Cement Concrete (APC) — a composite
flexible pavement section consisting of hot mix asphalt concrete that has been placed
over an existing rigid PCC pavement section. This composite pavement section is
subject to Joint Reflection Cracking due to the differing materials’ coefficients of thermal
expansion that cause varying rates of expansion and contraction between the upper AC
layer and the lower PCC material.

Based on the record documentation incorporated within the APMS database throughout the
years, the pavement surface types have been assigned to the various pavement sections at SNS
in accordance with its work history composition. The following Figure 3.4.c summarizes the
pavement types observed at the Airport. Exhibit 003 Pavement Surface Type illustrates the
various pavement surface types on the airfield.
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Figure 3.4.c
Pavement Surface Type by Area
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Salinas Municipal
Airport (SNS)

These Sections are further subdivided into sample units, which is shown on Exhibit 004 Network
Definition Map in the following Chapter 4 — Data Collection.

The results of the estimated age of pavements at SNS are summarized in Figure 3.4.d.

Figure 3.4.d

Pavement Sections vs. Age
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Table 3.4.b Pavement Inventory Attributes provides a brief synopsis of basic pavement
inventory attributes for SNS.

Kimley»Horn

Table 3.4.b
Pavement Inventory Attributes

Airfield Pavement System Inventory

Number of Branches 21
Number of Sections 62
Sample Units 261
Airfield Pavement Functional Use
Use Area (SF) Relative Area (%)
Apron 1,622,452 33%
Helipad 75,915 2%

Runway 1,602,393 33%

Taxiway 1,569,821 32%

Total 4,870,581 100%

Airfield Pavement Surface Type

Area (SF) Relative Area (%)
Asphalt Concrete (AC) 4,285,767 88%
AC over PCC (APC) 8,239 <1%
Portland Cement Concrete (PCC) 576,575 12%
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Chapter 4 — Data Collection

The continuous quality data collection of pavement condition information is the cornerstone of any
APMS. The comprehensive data records for work history and condition data will contribute to a
high integrity database that can be relied upon for future updates.

4.1 PCI Field Inspection

The week of January 30, 2017 Kimley-Horn performed a visual condition survey for SNS’s airfield
pavement facilities. During a visual condition survey, random samples of a pavement network are
taken to provide a statistical reliability as outlined in the ASTM D5340-12. Table 4.1.a Network
Level Sampling Criteria shows the recommended minimum number of sample units to be
inspected based on the total number of sample units in a section. Exhibit 004 Network Definition
Map identifies the branches, sections and sample units.

Table 4.1.a
Network Level Sampling Criteria

1-3 All 1-3 All
4 3 4 3
5-7 4 5-9 4
8-10 5 10-20 5
11-16 6 21-30 6
17-28 7 31-70 7
29-64 8 >70 10%, but <17
65-90 9
>90 10%, but < 32

Kimley»Horn  Chapter 4 - Data Collection
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4.2 Common Pavement Distresses Observed at SNS

Overall, most of the pavements that have exhibited deterioration had manifested distress types
primarily attributed to both load- and climate-related distress mechanisms. Structural distresses
consisted of alligator cracking and rutting which were both observed in multiple locations within
the AC pavement. These forms of AC pavement distresses are a result of repeated dynamic
loading on the AC surface that leads to fatigue failure of the asphalt, along with foundation
settlement. In areas that weren’t as subject to repeated traffic loading, significant amounts of age-
related distresses were observed consisting of longitudinal and transverse (L&T) cracking,
weathering, raveling, and block cracking.

The following Figure 4.2.a summarizes the commonly occurring distress types as defined by the
ASTM D5340-12 that were observed within the pavements inspected.

Figure 4.2.a
Commonly Observed Distress Types
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4.2.1 Flexible Asphalt Concrete Pavement Distress Inventory
The specific distresses recorded during the inspection process of the assessment are
documented in Appendix D — Inspection Report 2017.

The following Table 4.2.a identifies all of the distress types defined by the ASTM D5340-12 for
AC pavements.
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Table 4.2.a

Salinas Municipal
Airport (SNS)

AC Pavement Distress Types

SALINAS

Distress Distress Mechanisms
41 Alligator Cracking Load
492 Bleeding Construc}ijoer; isC;rl:ality/ Mix
43 Block Cracking Climate / Age
44 Corrugation Load / Construction Quality
45 Depression Subgrade Quality
46 Jet Blast Aircraft
47 Joint Reflection Cracking Climate / Prior Pavement
48 L&T Cracking Climate / Age
49 Qil Spillage Aircraft / Vehicle
50 Patching Utility / Pavement Repair
51 Polished Aggregate Repeated Traffic Loading
52 Raveling Climate / Load
53 Rutting Repeated Traffic Loading
54 Shoving PCC Pi/\llcc)ac;?r?é rﬁrowth /
55 Slippage Cracking Load / Pavement Bond
56 Swelling Climate / Subgrade Quality
57 Weathering Climate

Source: U.S. Army CERL
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The following Table 4.2.b and Table 4.2.c further classifies the AC pavement distresses by
possible cause and possible effects, respectively.

Table 4.2.b
AC Pavement Possible Distress Causes

Classification by Possible Cause

Climate / Durability = Moisture / Drainage

Alligator Cracking Bleeding Alligator Cracking Qil Spillage
Corrugation Block Cracking Depression Jet Blast Erosion
Joint Reflection Patching of moisture /
Depression . drainage caused Polished Aggregate
Cracking di
istress
Patching of Load - . .
based distress L&T Cracking Swelling
Patching of climate /
Polished Aggregate durability-caused Raveling
distresses
Rutting Shoving from PCC Weathering
Slippage Cracking Raveling
Weathering
Swelling
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Table 4.2.c
AC Pavement Possible Distress Effects

Classification by Possible Effects

Skid / Hydroplaning Rate of Deterioration

Roughness : FOD Potential and Maintenance
Potential :
Requirements
Corrugation Bleeding Block Cracking All distresses
Depression Depression el RS EE o
Cracking
Rutting Polished Aggregate L&T Cracking
Shoving of asphalt . . .
pavement Rutting Slippage Cracking
Swelling
Raveling
Weathering

The common AC pavement distresses that were identified at SNS are defined as follows:

Longitudinal and Transverse Cracking: was identified on a number of investigated
pavements at SNS. Longitudinal cracks are parallel to the facility centerline or lay down
direction. These manifestations may be caused by poorly-constructed pavement lane joint
or shrinkage of the asphalt surface due to temperature cycling or asphalt hardening.
Transverse cracks extend across the pavement at approximately right angles to the facility
centerline or paving direction. These cracks typically occur when the AC shrinks due to
temperature cycling or hardening of the asphalt binder. They are typically not load-
associated.

Alligator Cracking: was observed on several AC sections at SNS. This distress type
manifests as a series of interconnecting cracks and is caused by fatigue failure of the
asphalt concrete surface under repeated traffic loading. Alligator cracking is considered a
major structural, or load-associated, distress.

Block Cracking: was identified on multiple pavement sections at SNS. Block cracking is
a climate or age-related distress that is primarily caused by the shrinkage of the AC caused
by daily temperature cycling. Typically, block cracking occurs over a significant pavement
area where cracks are interconnected creating a network of rectangular pieces that range
in size from 1-ft by 1-ft to 10-ft to 10-ft.

Raveling: is the dislodging of coarse aggregate particles from the pavement surface.
Particular attention must be paid to the predominate coarse aggregate sizes when
recording raveling in dense mixes. Raveling was recorded at SNS in areas of obvious
coarse aggregate loss.
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Weathering: occurred on almost every AC pavement section at SNS, and was recorded
when appropriate. Weathering differs from raveling in the sense that weathering is the
wearing away of asphalt binder or fine aggregate matrix from the asphalt surface.
Weathering is generally caused by age- and climate-related deterioration and can be
recorded in relatively new pavements, as new as 6-months old, when discoloration begins
and edges of the coarse aggregate pieces are beginning to be exposed.

4.2.2 PCC Pavement Distress Inventory
Common distresses observed in the PCC sections at SNS were; Shrinkage Cracking, Joint
Spalling, Patching, and Joint Seal Damage. The specific distresses recorded during the

inspection process of the assessment are documented in Appendix D — Inspection Report
2017.

The following Table 4.2.d identifies all of the distress types defined by the ASTM D5340-12 for
PCC pavements.
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Table 4.2.d

PCC Pavement Distress Types

Distress Mechanisms

61 Blow-up Climate

62 Corner Break Hozk Respt? teitsiggsl QAT

e HEET ([E 11D} R ATe Strlc_azzgsR/egr?rtii:liEgg/ecgtrrltialgses

64 Durability Cracking Freeze-Thaw Cycling

.

66 Small Patch Pavement Repair

67 Large Patch/Utility Cut Utility / Pavement Repair

68 Popout Freeze-Thaw Cycling

69 Pumping Load Repeét:i;g r<tPoor Joint

70 Scaling/Crazing Construc_:lit::)anWQCu;éiltix é Freeze-

71 Faulting Subgrade Quality

72 Shattered Slab Overloading

73 Shrinkage Cracking Construction Quality / Load

7 omispatng o3 Beretien nivotencr

7 Comerspalig g Ferlton ieton s

76 Alkali-Silica Reaction (ASR) Construction Quality / Climate
Source: U.S. Army CERL
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Salinas Municipal

Airport (SNS)

The following Table 4.2.e and Table 4.2.f further classifies the rigid Portland cement concrete

pavement distresses by possible cause and possible effects, respectively.

Table 4.2.e
PCC Pavement Possible Distress Causes

Classification by Possible Cause

Climate / Durability

Moisture / Drainage

SALINAS

Corner Break
Shattered Slab
LTD Cracking

Pumping

Patching of Load
associated distress

Spallings

Blowup
“D” Cracking
Joint Seal Damage

Popouts

Scaling

Patch of
Climate/Durablity-
associated distress

Shrinkage Cracking
Spalling
LTD Cracking

Corner Break
Shattered Slab
Pumping
Patching of

Moisture/Drainage-
associated distress

Settlement / Faulting

Roughness

Table 4.2.f
PCC Pavement Possible Distress Effects

Classification by Possible Effects

Skid / Hydroplaning

Potential

FOD Potential

" Rate of Deterioration

and Maintenance

Blowup
Corner Break
LTD Cracking

Shattered Slab
Settlement / Faulting
Spalling

Settlement / Faulting

Spalling

Corner Break
LTD Cracking
“D” Cracking
Joint Seal Damage
Shattered Slab
Popouts

Scaling

Requirements
All distresses

Kimley»Horn
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The common PCC pavement distresses that were identified at SNS are defined as follows:

Shrinkage Cracking: manifest as hairline cracks that are usually a few feet long and do
not completely extend across the entire slab (joint edge to joint edge). They occur during
the setting and curing of the concrete and usually do not extend through the full depth of
the slab. Shrinkage cracking is typically categorized in two forms; drying shrinkage, that
occurs over time as moisture leaves the pavement, and plastic shrinkage, that occurs
shortly after the pavement is placed and rapid drying of the surface occurs while the
pavement is still plastic. Drying shrinkage cracks occur when a hardened pavement
continues to shrink as excess water not needed for cement hydration evaporates. They
form when subsurface resistance to the shrinkage is present and may extend through the
entire depth of the slab. Plastic shrinkage occurs when there is a rapid loss of water in the
surface of a recently placed pavement caused by evaporation.

Spalling: is the breakdown of the slab edges and results from excessive stresses at the
joint or crack. Spalling is caused by infiltration of incompressible materials, traffic loads,
or by weak concrete at the joint combined with traffic loads. A joint spall usually does not
extend vertically through the slab but intersects the joint at an angle. A corner spall is the
raveling or the breakdown of the slab within approximately 2-feet of the corner.

Patching (Small Patch) and Utility Cuts (Large Patch): are areas where the original
pavement has been removed and replaced by a filler material. A utility cut is a patch that
has replaced the original pavement to allow for the installation or maintenance of
underground utility infrastructure such as stormwater/drainage pipes or electrical conduit.

Joint Seal Damage: is any condition that enables incompressible materials (such as sail,
sand, or rocks) to accumulate in the joints, or any condition that allows significant
infiltration of water into the joints. Accumulation of incompressible materials prevents
pavement slabs from expanding and may result in buckling, shattering, or spalling of the
slab. Typical types of joint seal damage are stripping of joint sealant, extrusion of joint
sealant, growth of weeds, hardening of the filler (oxidation), loss of bond to the slab edges,
and lack or absence of sealant in the joint.

4.3 Prior PCI Survey Inspections
In review of the prior inspection records in the APMS records database, the following observations
were made:

» General trend and deterioration of pavements have been tracked with consistent distress
observations and deterioration of distresses to higher severity levels.

» General alignment of current inspection with minor variances in distress quantities that are
acceptable by the standards of practice as defined by the methodology.
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Chapter 5 — Condition Analysis

The examination of specific distress types (with causes attributed to load, climate, or other defined
distress mechanism), determination of the severity of distress, and determination of the quantity
of distress manifestation are required in the computation of a PCI value. The PCI provides
valuable information that can be used to determine the existing condition of the pavement,
possible cause of the pavement deterioration, and eventually aid in the planning of the
rehabilitation of pavements. It should be noted that the PCI method of pavement condition
evaluation is strictly a visual and functional evaluation. Further evaluation of the pavement
condition may be necessary for design and/or project-level determination of pavement
rehabilitation.

5.1 PAVER™ Software Program and Database Update

5.1.1 Software Background

PAVER™ (formerly MicroPAVER™) was developed by the United States Army Corps of
Engineers Construction Engineering Research Laboratory (CERL) and uses the guidelines
contained in the FAA Advisory Circular 150/5380-7B. This APMS update utilized PAVER™
version 6.5.7 for Pavement System Inventory, Distress Data Entry, and PCI Condition Analysis.
The program is a Windows operating system based software that can store information related to
pavement infrastructure that includes, but is not limited to; pavement composition type (layer and
material characteristics), construction work history, distress inspection records, pavement
condition data (PCI, distress mechanisms, and statistical information), traffic data, and
maintenance records. Using the data developed within a PAVER™ database for an airport’s
pavement network, Airport staff can be provided with many analytical capabilities that consist of:
evaluating current condition, forecasting future pavement condition, determining planning-level
maintenance and rehabilitation needs (quantities and estimated budgets), scheduling of future
inspections, and identifying budgetary needs based on analysis of various budget scenario
simulations.

5.1.2 Database Update Process
The following steps were completed to update the database for SNS:

* Imported the existing APMS database to PAVER™ Version 6.5.7

= Collected data and entered distresses

» Updated Pavement System Inventory (use of aerial imagery and newly developed CAD
Model to better reflect geometric conditions of airfield pavement network)

» Checked Data integrity (analysis of ASTM D5340 updates and calibration of Section and
Sample Unit definition)

» Developed Performance Models / Pavement Deterioration Curves

» Developed M&R Policies and Family Assignments

» Performed Condition Analysis (determination of Current PCI and forecasting of future PCI)

5.2 Calculating the PCI

Visual condition data collected during the PCl inspections was entered into the PAVER database.
PAVER™ was then used to calculate the current PCI for each sample unit and section. Pavement
Condition Ratings, or PCI Categories, are associated with PCI ranges, and these ratings range
from “Failed” to “Good”. Figure 5.2.a Pavement Condition Ratings and Maintenance depicts
the standard PCI Condition Rating and typical maintenance category.
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To calculate a PCI for a given sample unit, each distress type observed is assigned a deduct
value based on its density (frequency of occurrence) and severity within that sample area. All
deducts are summed and subsequently adjusted (or corrected) for the number of different
distresses found. This corrected deduct value is subtracted from 100, to arrive at the PCI for that
particular sample unit. The PCI for a pavement section is the mean PCI value of all sample units
evaluated within that section.

Figure 5.2.a
Pavement Condition Ratings and Maintenance
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Figure 5.2.b and Figure 5.2.c depict broad PCI ranges and the associated maintenance activity
with general photographs of pavement conditions for AC and PCC pavements, respectively.
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Figure 5.2.b
AC Pavement Maintenance Activities

REPRESENTATIVE REPAIR

*SURFACE ACTIVITIES

Pavements with PCI conditions
ranging from ‘Satisfactory’ to 'Good'
may require surface treatments [seal
coat), thin overlays, and/or
joint/crack sealing.

Figure 5.2.c
PCC Pavement Maintenance Activities
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5.3 2017 PCI Summary

5.3.1 Current Pavement Condition Index 2017

The following Table 5.3.a provides a summary for each pavement section of its PCl and the
percent of distress which is load-, climate-, or other-related. The amount of distress attributed to
the various causes provides insight into M&R needs. Load-related distress indicates that
pavements are reaching the end of their structural design life, and for those pavements exhibiting
a significant amount of these distress types, rehabilitation should be planned to strengthen or
reconstruct the pavement. Detailed individual distresses that were observed are detailed in
Appendix D - Inspection Report 2017.
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Table 5.3a
Current Pavement Condition Index 2017

: : Sample Total Sample
Network D  Branch ID Branch Use | Section|D  Cstimated  Surface 2017 PCl FEOEENE | HEEEIE | e [T ] Units Units in
Area (SF) Type Category Climate Load Other Date .
Inspected =~ Section |
47

SALINAS

AHGRNO North Hangar Apron Apron 227,416 Very Poor 1/31/2017

SNS AHGRNO North Hangar Apron Apron 20 68,083 AC 39 Very Poor 59 20 21 1/31/2017 4 12
SNS AHGRNO North Hangar Apron Apron 30 32,301 AC 89 Good 79 0 21 1/31/2017 4 7
SNS AHGRSO South Hangar Apron Apron 10 71,137 AC 50 Poor 35 65 0 1/31/2017 5 14
SNS AHGRSO South Hangar Apron Apron 20 6,420 PCC 69 Fair 28 45 27 1/31/2017 2 2

SNS AHGRSO South Hangar Apron Apron 30 39,005 AC 94 Good 100 0 0 1/30/2017 5 10
SNS AHGRSO South Hangar Apron Apron 40 198,165 AC 63 Fair 38 62 0 1/31/2017 7 34
SNS AHGRSO South Hangar Apron Apron 50 25,264 AC 57 Fair 47 43 10 1/31/2017 4 6
SNS AHGRSO South Hangar Apron Apron 60 138,028 AC 78 Satisfactory 100 0 0 2/1/2017 6 27
SNS AHGRSO South Hangar Apron Apron 70 10,147 AC 86 Good 100 0 0 2/1/2017 2 2

SNS AHGRSO South Hangar Apron Apron 80 29,692 AC 74 Satisfactory 100 0 0 2/1/2017 4 6
SNS ATD Tie Down Apron Apron 10 316,479 AC 69 Fair 100 0 0 1/31/2017 7 65
SNS ATD Tie Down Apron Apron 20 59,373 PCC 62 Fair 12 38 50 1/31/2017 7 18
SNS ATD Tie Down Apron Apron 30 66,587 AC 49 Poor 53 31 16 1/31/2017 5 14
SNS ATERM Terminal Apron Apron 10 183,317 PCC 66 Fair 5 68 27 1/31/2017 8 39
SNS ATERM Terminal Apron Apron 20 120,440 PCC 46 Poor 2 64 34 1/31/2017 5 10
SNS ATERM Terminal Apron Apron 30 30,598 PCC 67 Fair 6 58 36 1/31/2017 4 7
SNS HELI Helipad Helipad 10 75,915 AC 70 Fair 86 14 0 1/31/2017 5 17
SNS HGCON Hangar Connector Taxiway 10 1,854 AC 94 Good 100 0 0 1/30/2017 1 1

SNS HGCON Hangar Connector Taxiway 20 2,622 AC 94 Good 100 0 0 1/30/2017 1 1

SNS HGCON Hangar Connector Taxiway 30 2,735 AC 94 Good 100 0 0 1/30/2017 1 1

SNS HGCON Hangar Connector Taxiway 40 4,321 AC 94 Good 100 0 0 1/30/2017 1 1

SNS R08 Runway 08/26 Runway 20 37,500 AC 94 Good 100 0 0 1/30/2017 4 6
SNS R08 Runway 08/26 Runway 10C 263,346 AC 75 Satisfactory 100 0 0 1/30/2017 7 54
SNS R08 Runway 08/26 Runway 10L 272,377 AC 78 Satisfactory 100 0 0 1/30/2017 7 55
SNS RO8 Runway 08/26 Runway 10R 261,320 AC 81 Satisfactory 100 0 0 1/30/2017 7 53
SNS R13 Runway 13/31 Runway 10C 241,250 AC 90 Good 100 0 0 1/30/2017 7 48
SNS R13 Runway 13/31 Runway 10L 269,750 AC 89 Good 100 0 0 1/30/2017 7 54
SNS R13 Runway 13/31 Runway 10R 256,850 AC 91 Good 100 0 0 1/30/2017 7 52
SNS TWA Taxiway A Taxiway 10 21,686 AC 94 Good 100 0 0 1/30/2017 3

SNS TWA Taxiway A Taxiway 20 23,170 AC 94 Good 100 0 0 1/30/2017 3

SNS TWA Taxiway A Taxiway 30 122,877 AC 93 Good 100 0 0 1/30/2017 5 24
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Table 5.3a (cont.)
Current Pavement Condition Index 2017

: : Sample Total Sample
Network ID  Branch ID Branch Use | Section|D  Cstimated  Surface 2017 PCI el FEOEENE | HEEEIE | e [T ] Units Units in
Area (SF) Type Category Climate Load Other Date .
Inspected Section
SNS TWA 60 0 20 1

SALINAS

Taxiway A Taxiway 35 5,945 Fair 1/30/2017

SNS TWA Taxiway A Taxiway 40 12,453 AC 94 Good 100 0 0 1/30/2017 2 3
SNS TWA Taxiway A Taxiway 50 95,193 AC 93 Good 100 0 0 1/30/2017 6 18
SNS TWA Taxiway A Taxiway 60 39,726 AC 94 Good 100 0 0 1/30/2017 4 9
SNS TWB Taxiway B Taxiway 10 100,734 AC 94 Good 100 0 0 1/30/2017 5 19
SNS TWB Taxiway B Taxiway 15 111,142 AC 93 Good 100 0 0 1/30/2017 6 22
SNS TWB Taxiway B Taxiway 20 19,031 AC 94 Good 100 0 0 1/30/2017 3 4
SNS TWB Taxiway B Taxiway 25 7,317 AC 86 Good 41 0 59 1/30/2017 1 1
SNS TWB Taxiway B Taxiway 30 75,583 AC 90 Good 100 0 0 1/30/2017 5 15
SNS TWB Taxiway B Taxiway 40 9,794 AC 94 Good 100 0 0 1/30/2017 2 2
SNS TWC Taxiway C Taxiway 10 270,996 AC 94 Good 100 0 0 1/30/2017 8 55
SNS TWC Taxiway C Taxiway 20 34,722 AC 89 Good 100 0 0 1/30/2017 4 6
SNS TWD Taxiway D Taxiway 10 11,918 AC 59 Fair 89 0 11 1/30/2017 3

SNS TWD Taxiway D Taxiway 20 110,232 AC 93 Good 81 0 19 1/30/2017 5 17
SNS TWD Taxiway D Taxiway 25 6,915 AC 70 Fair 33 0 67 1/30/2017 1 1
SNS TWD Taxiway D Taxiway 30 70,610 AC 40 Very Poor 56 41 3 1/30/2017 5 12
SNS TWE Taxiway E Taxiway 10 34,238 PCC 56 Fair 4 67 29 1/31/2017 4 6
SNS TWF Taxiway F Taxiway 10 49,134 PCC 65 Fair 5 62 33 1/30/2017 5 9
SNS TWF Taxiway F Taxiway 20 8,239 APC 73 Satisfactory 100 0 0 1/30/2017 2 2
SNS TWG Taxiway G Taxiway 10 14,894 AC 32 Very Poor 73 14 13 1/31/2017 3 4
SNS TWG Taxiway G Taxiway 20 17,589 AC 67 Fair 88 0 12 1/30/2017 3 4
SNS TWH Taxiway H Taxiway 10 17,990 PCC 73 Satisfactory 6 33 61 1/30/2017 3 4
SNS T™WJ Taxiway J Taxiway 10 11,011 AC 67 Fair 25 57 18 1/30/2017 3 3
SNS TWJ Taxiway J Taxiway 20 6,117 AC 89 Good 100 0 0 1/30/2017 1 1
SNS TWK Taxiway K Taxiway 10 28,386 AC 94 Good 100 0 0 1/30/2017 4 6
SNS TWK Taxiway K Taxiway 20 11,147 AC 94 Good 100 0 0 1/30/2017 3 4
SNS TWL Taxiway L Taxiway 10 75,065 PCC 61 Fair 4 56 40 1/30/2017 6 13
SNS TWN Taxiway N Taxiway 10 9,443 AC 92 Good 77 0 23 1/30/2017 2 2
SNS TWP Taxiway P Taxiway 10 112,307 AC 61 Fair 95 0 5 1/31/2017 6 23
SNS TWP Taxiway P Taxiway 20 12,685 AC 56 Fair 91 0 9 1/30/2017 3 3
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The current PCI at SNS is represented in Exhibit 005 2017 Pavement Condition Index in
accordance with the condition categories of the PCI ratings. Further detail is provided in Figures
5.3.a through Figure 5.3.d which summarize the breakdown of the airfield pavements by
functional use. As illustrated in these figures 87% of the airfield pavements range from Fair to
Good condition ratings. The remaining 13% of pavements that range from Failed to Poor condition
ratings are likely candidates for major rehabilitation planning.
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5.3.2 Network Level Pavement Condition Discussion

A total of approximately 4.9 million square feet of airfield pavement consisting of runways,
taxiways, and aprons were inspected at SNS during the week of January 30. A total of 62
pavement sections were identified based on the prior APMS update and recent construction
records. Generally speaking, the airfield pavements at SNS are in Satisfactory condition with an
overall network area-weighted average PCI of 75. The area weighted PCls of the runways,
taxiways, and aprons are 83, 84, and 60 respectively.

The following sections provide a detailed discussion of the visual pavement condition observed
in both runways as well as several of the more critical areas in terms of pavement condition at
SNS. Discussions will include details on general conditions, areas of concern, distress types and
severities.
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5.3.3 Runway 08/26 Pavement Condition

Overall Runway 08/26 (Branch R08), which consists of four AC pavement sections, had a branch
level area-weighted PCI of 79. The majority of the runway consists of sections R08-10C, R08-
10L, R08-1010R, which are composed of AC pavement estimated to be 12 years old and exhibited
a minor amount of age-caused deterioration. The commonly found asphalt concrete distress types
observed include L&T cracking, raveling and weathering. Section R08-20 is a 37,500 square feet

section of AC that was milled and overlaid in 2009. This only distress that was observed in this
section was weathering.

The current condition represents an average deterioration rate of approximately 2 PCI points per
year. If this rate of deterioration continues it is not anticipated that Runway 08/26 will reach its
critical PCI value of 65 within the near term. However, it is recommended that the deterioration
rate be tracked throughout subsequent APMS updates to confirm if the current deterioration rate

does in fact remain consistent. Figure 5.3.f shows an example of the L&T cracking observed on
Runway 08/26.

Figure 5.3.f
Runway 08/26
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5.3.4 Runway 13/31 Pavement Condition

Overall Runway 13/31 (Branch R13), which consists of three AC pavement sections estimated to
be 11 years old, had a branch level area-weighted PCI of 90. The distress types observed include
L&T cracking and weathering.

The current condition represents an average deterioration rate of approximately 1 PCI point per
year. If this rate of deterioration continues it is not anticipated that Runway 13/31 will reach its
critical PCI value of 65 within the near term. However, it is recommended that the deterioration
rate be tracked throughout subsequent APMS updates to confirm if the current deterioration rate
does in fact remain consistent. Figure 5.3.g shows an example of the L&T cracking observed on
Runway 13/31.

Figure 5.3.9
Runway 13/31
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5.3.5 North Hangar Apron Pavement Condition

Overall branch AHGRNO, which consists of three AC pavement sections, had a branch area-
weighted PCI of 40. Two of the pavement sections, AHGRNO-21 and AHGRNO-20, were
estimated to be 27 years old at the time of inspection, and had PCI values of 34 and 39,
respectively. These pavement sections exhibited varying severities of alligator cracking, block
cracking, L&T cracking and raveling. This pavement has deteriorated beyond its serviceable life
and is prone to rideability issues and FOD potential. These pavement sections are ideal
candidates for full depth pavement reconstruction. Figure 5.3.5h shows an example of alligator
cracking and depression observed in Section AHGRNO-10.

Figure 5.3.h
Section AHGRNO-10
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5.3.6 TWG-10 Pavement Condition

Section TWG-10 of Taxiway Golf (Branch TWG) had a section area-weighted PCI of 32, a
condition rating of Very Poor. The pavement section exhibited varying severities of alligator
cracking, block cracking, L&T cracking, and raveling. This pavement section has deteriorated
beyond its serviceable life and is prone to rideability issues and FOD potential. This pavement
section is a candidate for full depth pavement reconstruction. Figure 5.3.i shows an example of
block cracking observed on section TWG-10.

Figure 5.3.i
Section TWG-10
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5.3.7 TWD-30 Pavement Condition

Section TWD-30 of Taxiway Delta (Branch TWD) has a section area-weighted PCI of 32, a
condition rating of Very Poor. The pavement section exhibited varying severities of L&T cracking,
rutting, depressions and raveling. Like Taxiway Golf, this pavement section has gone beyond its
serviceable life and is prone to rideability issues and FOD potential.

This pavement section is a candidate for full depth pavement reconstruction. However, it was
observed during the pavement investigation that sections TWD-25, TWD-30 and TWP-10
appeared to not be currently servicing aircraft traffic, although no pavement markings were
present signifying closure. They were instead being utilized by the local police force for training
exercises. Depending on plans for future use, it will be at the discretion of SNS if they wish to
perform any maintenance on this section of pavement. Figure 5.3.j shows an example of a
depression and L&T cracking observed on section TWD-30.

Figure 5.3
Section TWD-30
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5.4 Predicted Pavement Condition

5.4.1 Pavement Performance Models

A key of any APMS is accurately estimating the forecasted condition of the pavement with the
use of performance models. Performance models are developed from the distress data and
historic construction records collected for APMS. This data is consolidated in a database and
organized by inspection/construction date, pavement type, age, and pavement use. The
performance model curves are utilized to developed forecasted PCI values based on historic
trends and statistical models.

To develop performance models, SNS’s airfield pavements were first divided into pavement
sections with similar characteristics. Typically, sections with similar pavement type, traffic, and
functional use are grouped into “families”. Due to the distribution of pavement types and functional
use present at SNS, families were formed based purely on pavement type to produce more
accurate models for analysis. An example is CAL_SNS_ALL_PCC; a performance model for all
PCC pavements. Table 5.4.a identifies the two performance models used for this APMS update.

Table 5.4.a
Performance Models

Pavement Performance Model Name Description

All pavements composed of flexible asphalt
CAL_SNS_ALL_AC/APC concrete; AC and APC

All pavements composed of rigid Portland

CAL_SNS_ALL PCC cement concrete; PCC

Based on the amount and distribution of data points present in a performance model, the “curves”
may be best modeled as a linear relationship, as is the case for SNS. The following Figures 5.4.a
and 5.4.b depict the performance models used for SNS.
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Figure 5.4.a
Performance Model — AC & APC Pavements
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Figure 5.4.b
Performance Model — PCC Pavements

CAL_SNS_ALL_PCC

PCI

25+

y=100-0.94x

ob— | | X | I | | | —
0 5 0 15 2 25 3 35 40 45 50 55

Age

Kimley »Horn Chapter 5 - Condition Analysis




Salinas Municipal

2017 AIRPORT PAVEMENT MANAGEMENT SYSTEM REPORT Airport (SNS)

SALINAS

5.5 Airport 5-Year Predicted Pavement Condition Index

This section describes the predicted pavement condition which is expected to result should no
maintenance, repair, or major rehabilitation be performed. Exhibit 006 illustrates the predicted
PClin year 5 (2022) of the 5-year planning period should no major rehabilitation be completed on
the airfield during that time.

As shown, a higher percentage of pavement area will fall into the Fair to Poor condition ratings in
five years.
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5.5.1 Network and Branch Level Predicted Pavement Condition
Figure 5.5.a depicts the predicted PCI trend of the overall pavement network at SNS by use
(runway, taxiway, and apron).

Figure 5.5.a
Pavement Performance by Functional Use
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5.5.2 Section Level Predicted PCls
Table 5.5.a summarizes the predicted PCls for the 5-year analysis period at SNS for each
individual pavement section.
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Table 5.5.a
5-Year (2018-2022) Predicted PCl Summary

AHGRNO Apron
SNS AHGRNO 20 Apron 38 36 34 33 31
SNS AHGRNO 30 Apron 88 86 84 83 81
SNS AHGRSO 10 Apron 49 47 45 44 42
SNS AHGRSO 20 Apron 68 67 66 65 64
SNS AHGRSO 30 Apron 93 91 89 88 86
SNS AHGRSO 40 Apron 62 60 58 57 55
SNS AHGRSO 50 Apron 56 54 52 51 49
SNS AHGRSO 60 Apron 7 75 73 72 70
SNS AHGRSO 70 Apron 85 83 81 80 78
SNS AHGRSO 80 Apron 73 71 69 68 66
SNS ATD 10 Apron 68 66 64 63 61
SNS ATD 20 Apron 61 60 59 58 57
SNS ATD 30 Apron 48 46 44 43 41
SNS ATERM 10 Apron 65 64 63 62 61
SNS ATERM 20 Apron 45 44 43 42 41
SNS ATERM 30 Apron 66 65 64 63 62
SNS HELI 10 Helipad 69 67 65 64 62
SNS HGCON 10 Taxiway 93 91 89 88 86
SNS HGCON 20 Taxiway 93 91 89 88 86
SNS HGCON 30 Taxiway 93 91 89 88 86
SNS HGCON 40 Taxiway 93 91 89 88 86
SNS R08 20 Runway 93 91 89 88 86
SNS R08 10C Runway 74 72 70 69 67
SNS R08 10L Runway 77 75 73 72 70
SNS R08 10R Runway 80 78 76 75 73
SNS R13 10C Runway 89 87 85 84 82
SNS R13 10L Runway 88 86 84 83 81
SNS R13 10R Runway 90 88 86 85 83
SNS TWA 10 Taxiway 93 91 89 88 86
SNS TWA 20 Taxiway 93 91 89 88 86
SNS TWA 30 Taxiway 92 90 88 87 85
SNS TWA 35 Taxiway 59 57 55 54 52
SNS TWA 40 Taxiway 93 91 89 88 86
SNS TWA 50 Taxiway 92 90 88 87 85
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Table 5.5.a (cont.)
5-Year (2018-2022) Predicted PCI Summary

SNS TWA 60 93 91 89 88 86

Taxiway
SNS TWB 10 Taxiway 93 91 89 88 86
SNS TWB 15 Taxiway 92 90 88 87 85
SNS TWB 20 Taxiway 93 91 89 88 86
SNS TWB 25 Taxiway 85 83 81 80 78
SNS TWB 30 Taxiway 89 87 85 84 82
SNS TWB 40 Taxiway 93 91 89 88 86
SNS TWC 10 Taxiway 93 91 89 88 86
SNS TWC 20 Taxiway 88 86 84 83 81
SNS TWD 10 Taxiway 58 56 54 53 51
SNS TWD 20 Taxiway 92 90 88 87 85
SNS TWD 25 Taxiway 69 67 65 64 62
SNS TWD 30 Taxiway 39 37 35 34 32
SNS TWE 10 Taxiway 55 54 53 52 51
SNS TWF 10 Taxiway 64 63 62 61 60
SNS TWF 20 Taxiway 72 70 68 67 65
SNS TWG 10 Taxiway 31 29 27 26 24
SNS TWG 20 Taxiway 66 64 62 61 59
SNS TWH 10 Taxiway 72 7 70 69 68
SNS TWJ 10 Taxiway 66 64 62 61 59
SNS T™WJ 20 Taxiway 88 86 84 83 81
SNS TWK 10 Taxiway 93 91 89 88 86
SNS TWK 20 Taxiway 93 91 89 88 86
SNS TWL 10 Taxiway 60 59 58 57 56
SNS TWN 10 Taxiway 91 89 87 86 84
SNS TWP 10 Taxiway 60 58 56 55 53
SNS TWP 20 Taxiway 55 53 51 50 48
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Chapter 6 — APMS Customization

6.1 Background

A certain level of customization was required in the PAVER™ software to perform the desired
M&R planning scenarios outlined in the scope of the APMS at SNS. Kimley-Horn defined that
information to consider actual conditions including, but not limited to: use, priority and typical
maintenance procedures.

6.2 Typical Pavement Sections
The following typical pavement sections were considered in the development of the per square
foot unit costs for major rehabilitation activities that are being recommended.

Asphalt Concrete

Surface — 6” Asphalt (P-401)

Base — 13” Aggregate (P-209)

Subgrade — 18” Lime-Treated Subgrade (P-155)

Portland Cement Concrete

Surface — 14" PCC (P-501)

Base — 6” Aggregate (P-209)

Subgrade — 8” Scarified and Compacted Subgrade (P-152)

These standard sections are intended for planning purposes and are not intended to be a design
level section. SNS is advised to develop a specific pavement section in accordance with the
procedures set forth in AC 150/5320-6F during project level design and in consideration of project
level subsurface investigation.

6.3 Preventive and Stopgap Maintenance Policies

Preventive maintenance policies are applied in PAVER™ when a pavement section is above the
critical PCl identified. The intention is to continually maintain a pavement section above the critical
PCI through preventive maintenance activities to extend its pavement life. Stopgap Maintenance
Policies are applied when a pavement has deteriorated beyond the critical PCI identified to keep
the pavement usable when the funds to perform major rehabilitation activities are not available.
Stopgap maintenance, also referred to as reactive maintenance, should be viewed as a temporary
fix and should not be relied upon as the primary measure to maintain the quality of airport
pavement. Tables 6.3.a through 6.3.d outline the preventive and stopgap maintenance policies
developed for this APMS. It should be noted that the application of these treatments is most valid
in year 1 of the analysis as it utilizes actual distresses observed at the time of inspection. The
costs associated with preventive and stopgap maintenance activities are presented in Section
6.5.1.
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Table 6.3.a

Salinas Municipal
Airport (SNS)

AC Pavement Preventive Maintenance Policies

250 serien v
41 Alligator Cracking Monitor
41 Medium Alligator Cracking Patching - AC Full Depth
41 High Alligator Cracking Patching - AC Full Depth
42 N/A Bleeding Monitor
43 Low Block Cracking Monitor
43 Medium Block Cracking Crack Sealing - AC
43 High Block Cracking Patching - AC Partial Depth
44 Low Corrugation Monitor
44 Medium Corrugation Milling AC
44 High Corrugation Patching - AC Full Depth
45 Low Depression Monitor
45 Medium Depression Patching - AC Full Depth
45 High Depression Patching - AC Full Depth
46 N/A Jet Blast Patching - AC Partial Depth
47 Low Joint Reflection Cracking Monitor
47 Medium Joint Reflection Cracking Crack Sealing - AC
47 High Joint Reflection Cracking Crack Sealing - AC
48 Low L & T Cracking Monitor
48 Medium L & T Cracking Crack Sealing - AC
48 High L & T Cracking Crack Sealing - AC
49 N/A Oil Spillage Patching - AC Partial Depth
50 Low Patching Monitor
50 Medium Patching Patching - AC Full Depth
50 High Patching Patching - AC Full Depth
51 N/A Polished Aggregate Surface Seal
52 Low Raveling Monitor
52 Medium Raveling Patching - AC Partial Depth
52 High Raveling Patching - AC Partial Depth
53 Low Rutting Monitor
53 Medium Rutting Patching - AC Full Depth
53 High Rutting Patching - AC Full Depth
54 Low Shoving Monitor
54 Medium Shoving Patching - AC Full Depth
54 High Shoving Patching - AC Full Depth
55 N/A Slippage Cracking Patching - AC Partial Depth
56 Low Swelling Monitor
56 Medium Swelling Patching - AC Full Depth
56 High Swelling Patching - AC Full Depth
57 Low Weathering Monitor
57 Medium Weathering Surface Seal
57 High Weathering Patching - AC Partial Depth
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Table 6.3.b
PCC Pavement Preventive Maintenance Policies

61 Low Blow-Up Monitor

61 Medium Blow-Up Patching - PCC Full Depth
61 High Blow-Up Slab Replacement - PCC
62 Low Corner Break Monitor

62 Medium Corner Break Patching - PCC Full Depth
62 High Corner Break Patching - PCC Full Depth
63 Low Linear Cracking Monitor

63 Medium Linear Cracking Crack Sealing - PCC

63 High Linear Cracking Patching - PCC Partial Depth
64 Low Durability Cracking Monitor

64 Medium Durability Cracking Patching - PCC Full Depth
64 High Durability Cracking Slab Replacement - PCC
65 Low Joint Seal Damage Joint Seal - PCC

65 Medium Joint Seal Damage Joint Seal - PCC

65 High Joint Seal Damage Joint Seal - PCC

66 Low Small Patch Monitor

66 Medium Small Patch Patching - PCC Partial Depth
66 High Small Patch Patching - PCC Partial Depth
67 Low Large Patch Monitor

67 Medium Large Patch Patching - PCC Full Depth
67 High Large Patch Patching - PCC Full Depth
68 N/A Popouts Monitor

69 N/A Pumping Slab Replacement - PCC
70 Low Scaling Monitor

70 Medium Scaling Patching - PCC Partial Depth
70 High Scaling Slab Replacement - PCC
71 Low Faulting Monitor

71 Medium Faulting Grinding (Localized)

71 High Faulting Grinding (Localized)

72 Low Shattered Slab Monitor

72 Medium Shattered Slab Slab Replacement - PCC
72 High Shattered Slab Slab Replacement - PCC
73 N/A Shrinkage Cracking Monitor

74 Low Joint Spall Monitor

74 Medium Joint Spall Patching - PCC Partial Depth
74 High Joint Spall Patching - PCC Partial Depth
75 Low Corner Spall Monitor

75 Medium Corner Spall Patching - PCC Partial Depth
75 High Corner Spall Patching - PCC Partial Depth
76 Low ASR Monitor

76 Medium ASR Patching - PCC Full Depth
76 High ASR Slab Replacement - PCC
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Table 6.3.c

Salinas Municipal
Airport (SNS)

AC Pavement Stopgap Maintenance Policies

SALINAS

Kimley»Horn
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41 Alligator Cracking Monitor
41 Medium Alligator Cracking Monitor
41 High Alligator Cracking Patching - AC Full Depth
42 N/A Bleeding Monitor
43 Low Block Cracking Monitor
43 Medium Block Cracking Monitor
43 High Block Cracking Patching - AC Partial Depth
44 Low Corrugation Monitor
44 Medium Corrugation Monitor
44 High Corrugation Patching - AC Full Depth
45 Low Depression Monitor
45 Medium Depression Monitor
45 High Depression Patching - AC Full Depth
46 N/A Jet Blast Monitor
47 Low Joint Reflection Cracking Monitor
47 Medium Joint Reflection Cracking Monitor
47 High Joint Reflection Cracking Crack Sealing - AC
48 Low L & T Cracking Monitor
48 Medium L & T Cracking Monitor
48 High L & T Cracking Crack Sealing - AC
49 N/A Qil Spillage Monitor
50 Low Patching Monitor
50 Medium Patching Monitor
50 High Patching Patching - AC Full Depth
51 N/A Polished Aggregate Monitor
52 Low Raveling Monitor
52 Medium Raveling Monitor
52 High Raveling Patching - AC Partial Depth
53 Low Rutting Monitor
53 Medium Rutting Monitor
53 High Rutting Patching - AC Full Depth
54 Low Shoving Monitor
54 Medium Shoving Monitor
54 High Shoving Patching - AC Full Depth
55 N/A Slippage Cracking Monitor
56 Low Swelling Monitor
56 Medium Swelling Monitor
56 High Swelling Patching - AC Full Depth
57 Low Weathering Monitor
57 Medium Weathering Monitor
57 High Weathering Patching - AC Partial Depth
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Table 6.3.d

Salinas Municipal
Airport (SNS)

PCC Pavement Stopgap Maintenance Policies

eI ouerpion ———wmme
61 Blow-Up Monitor
61 Medium Blow-Up Monitor
61 High Blow-Up Slab Replacement - PCC
62 Low Corner Break Monitor
62 Medium Corner Break Monitor
62 High Corner Break Patching - PCC Full Depth
63 Low Linear Cracking Monitor
63 Medium Linear Cracking Monitor
63 High Linear Cracking Patching - PCC Partial Depth
64 Low Durability Cracking Monitor
64 Medium Durability Cracking Monitor
64 High Durability Cracking Slab Replacement - PCC
65 Low Joint Seal Damage Monitor
65 Medium Joint Seal Damage Monitor
65 High Joint Seal Damage Joint Seal - PCC
66 Low Small Patch Monitor
66 Medium Small Patch Monitor
66 High Small Patch Patching - PCC Partial Depth
67 Low Large Patch Monitor
67 Medium Large Patch Monitor
67 High Large Patch Patching - PCC Full Depth
68 N/A Popouts Monitor
69 N/A Pumping Monitor
70 Low Scaling Monitor
70 Medium Scaling Monitor
70 High Scaling Slab Replacement - PCC
71 Low Faulting Monitor
71 Medium Faulting Monitor
71 High Faulting Grinding (Localized)
72 Low Shattered Slab Monitor
72 Medium Shattered Slab Monitor
72 High Shattered Slab Slab Replacement - PCC
73 N/A Shrinkage Cracking Monitor
74 Low Joint Spall Monitor
74 Medium Joint Spall Monitor
74 High Joint Spall Patching - PCC Partial Depth
75 Low Corner Spall Monitor
75 Medium Corner Spall Monitor
75 High Corner Spall Patching - PCC Partial Depth
76 Low ASR Monitor
76 Medium ASR Monitor
76 High ASR Slab Replacement - PCC
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6.4 Major Rehabilitation and Critical PCI Value

A pavement is considered to have reached the end of its functional life when its rideability, skid
characteristics, or surface condition have deteriorated to the point where action is required to
correct the deficiency. This is a point where applying preventive maintenance activities is no
longer cost effective and major rehabilitation is required to return the pavement to safe operational
condition. Determination of when functional failure has occurred is usually based on the results
of the visual condition survey.

To estimate functional remaining life, a minimum allowable level of PCI was set for the pavements
within SNS (i.e. critical PCI value). This minimum value (threshold value) was established by
evaluating current pavement conditions at SNS and estimating at what condition the pavements
should be rehabilitated. The available condition data, combined with the team’s pavement
evaluation experience at other airports, were used to establish the threshold PCI value of 65. The
costs associated with major rehabilitation are assigned on a by-PClI basis, and are presented in
Section 6.5.2 Major Rehabilitation Costs.

6.5 Unit Costs

Kimley-Horn conducted a detailed review of recent bid tabulations that encompassed a variety of
airport construction projects at SNS and the surrounding areas, in an effort to develop
representative planning level unit costs for M&R activities. A review of cost trends and cost factors
have been incorporated to assist SNS in planning for project budgets. Kimley-Horn does not have
control over the cost of labor, materials, equipment, the Contractor's methods of determining
prices or over competitive bidding or market conditions. Opinions of probable construction costs
provided herein are based on the information known to the Kimley-Horn at this time and represent
only the engineer’s judgment as a design professional familiar with the construction industry. This
report cannot and does not guarantee that proposals, bids, or actual construction costs will not
vary from its opinions of probable construction costs.

6.5.1 Preventive and Stopgap Maintenance Costs
Table 6.5.a summarizes the unit costs applied for the preventive and stopgap maintenance
activities at SNS.

Table 6.5.a
Unit Costs for Preventive and Stopgap Maintenance

PA-AF Patching - AC Full Depth $ 5.00 SqFt
PA-AP Patching - AC Partial Depth $ 2.50 SqFt
PA-PF Patching - PCC Full Depth $ 17.60 SqFt
PA-PP Patching - PCC Partial Depth $ 9.25 SqFt
SL-PC Slab Replacement - PCC $ 25.00 SqFt
CS-AC Crack Sealing - AC $ 1.75 Ft
CS-PC Crack Sealing - PCC $ 3.50 Ft
SS-LO Surface Seal $ 0.45 SqFt
JS-PC Joint Seal - PCC $ 3.00 Ft
ML-AC Milling AC $ 2.00 SqFt
GR-PP Grinding (Localized) $ 0.85 Ft
MO-PV Monitor $ - -
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6.5.2 Major Rehabilitation Costs

The PAVER™ software utilizes a cost by PCI relationship when determining the anticipated costs
for major rehabilitation activities. The costs per square foot for major rehabilitation presented in
Table 6.5.b were developed using the typical pavement sections outlined in Section 6.2. All
pavement sections with a PCI value between 40 and 50 are assigned an extrapolated unit cost
between the intermediate and reconstruction unit cost for the respective pavement type.

Table 6.5.b
Unit Costs and Section Assumptions for Major Rehabilitation

75% Mill and Overlay
P-101 AC Milling (3”)
P-603 Bituminous Tack
P-401 HMA Surface Course (3”)
25% AC Reconstruction
P-101 Pavement Removal (6”)
P-152 Unclassified Excavation (31”)
P-155 Lime-Treated Subgrade (18”)
P-209 Aggregate Base (13”)
P-602 Bituminous Prime
P-603 Bituminous Tack
P-401 HMA Surface Course (6”)

AC Intermediate 50 to 65 $4.00

P-101 Pavement Removal (6”)

P-152 Unclassified Excavation (31”)

P-155 Lime-Treated Subgrade (18”)
AC Reconstruction 40 or less $14.00 P-209 Aggregate Base (13”)

P-602 Bituminous Prime

P-603 Bituminous Tack

P-401 HMA Surface Course (6”)

25% PCC Reconstruction
P-101 PCC Pavement Removal (14”)
P-152 Unclassified Excavation (14”)
P-152 Subgrade Stabilization (8”)
P-209 Aggregate Base (6”)
P-501 Rigid PCC Pavement (14”)

PCC Intermediate 50 to 65 $9.00 P-605 PCC Joint Seal

75% PCC Joint Seal

7.5% Localized PCC Crack Seal

2% Localized Partial Depth PCC Patch
P-101 PCC Pavement Removal (6”)
P-501 Rigid PCC (6”)
P-605 PCC Joint Seal

P-101 PCC Pavement Removal (14”)
P-152 Unclassified Excavation (14”)
P-152 Subgrade Stabilization (8”)
P-209 Aggregate Base (6”)

P-501 Rigid PCC Pavement (14”)
P-605 PCC Joint Seal

PCC Reconstruction 40 or less $20.00
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Chapter 7 — Rehabilitation Recommendations

This chapter will address typical questions related to M&R activities: how much money is needed
in the coming years to maintain the pavements; which pavements will be maintained each year;
and what type of M&R should be applied.

As part of the APMS development at SNS, Kimley-Horn was asked to present M&R
recommendations by analyzing various budget scenarios. These scenarios are outlined in
Section 7.1, and they include: unlimited budget, no funding budget, limited condition budget,
eliminated backlog budget, and two constrained budget scenarios.

Decision makers need to understand the impact on budgetary needs based on current and
predicted conditions. Annual budgetary needs can be established within PAVER™ to maintain
the pavements in an acceptable condition. The needs are estimated on the section level by
predicting the year at which each individual section will deteriorate below the critical PCI and then
multiplying the section area by the unit M&R cost relationship (refer to Table 6.5.b shown in the
previous Chapter).

The assumption is that the PCI will return to 100 after an overlay or reconstruction activity is
completed and that the PCI will only slightly increase after a preventive or global maintenance
activity is applied.

PAVER™ utilizes the preventive and stopgap maintenance policies presented in Chapter 6 to
estimate budget requirements for maintenance activities in the first year of the work plan. The
budget for subsequent years is based on the unit M&R cost relationship as described in Chapter
6.

The results of the different PAVER™ analysis scenarios will be used as the basis for developing
the recommended 5-year CIP presented in Section 7.2.
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7.1 Budget Scenario Simulation

M&R plans can be developed within PAVER™ for various scenarios. The following scenarios
have been developed to represent major rehabilitation plans for a 5-year period starting on
January 2018:

e Scenario 1 — Unlimited Budget
0 This scenario illustrates an unlimited annual budget. In this case, all pavements
currently below a critical PCI of 65 are subject to major rehabilitation in the first
year. Under this scenario, the area-weighted average PCl increases from 74 to 85,
condition ratings of Satisfactory, during the five-year planning period. At the end of
the analysis period all pavement sections will have a PCI value greater than the
critical PCI value identified thus eliminating all major rehabilitation backlog.

e Scenario 2 — No funding
0 This scenario illustrates deterioration of pavements assuming that no funds are
made available for M&R activities during the analysis period. Under this worst-
case scenario, the area-weighted PCI decreases from 74 to 68, condition rating of
Satisfactory to Fair, during the five-year planning period. There is a backlog of
approximately $16.4 million at the end of year five.

e Scenario 3 — Maintaining an area-weighted PCI of 75
o This scenario illustrates the minimum amount of work that will need to be
completed annually to maintain an area-weighted PCl of 75 over a five-year
planning period. Under this scenario, the area-weighted PCl increases from 74 to
77, condition ratings of Satisfactory, during the five-year planning period. There is
a backlog of approximately $9.7 million at the end of year five.

e Scenario 4 — Cost per year to eliminate backlog of major rehabilitation

0 This scenario identifies all pavement sections requiring major rehabilitation during
the five-year analysis period and addresses them using an iterative process to
identify a level budget requirement over the planning period. Under this scenario,
the area-weighted PCI increases from 74 to 86, condition rating of Satisfactory to
Good, at the end of the five-year planning period. Atthe end of the analysis period
all pavement sections will have a PCI value greater than the critical PCI value
identified thus eliminating all major rehabilitation backlog.

e Scenario 5 - $2,500,000 annual maximum budget
o This constrained budget scenario considers limited funding of $2.5 Million annually
as well as prioritization and optimization of limited funding. It assumes that SNS
has a limited budget to maintain and rehabilitate its pavements, which is generally
the case with most airports. Under this scenario, the area-weighted PCI increases
from 74 to 81, condition ratings of Satisfactory, at the end of the five-year planning
period. There is a backlog of approximately $5.0 million at the end of year five.
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e Scenario 6 — $1,500,000 annual maximum budget
o This constrained budget scenario considers limited funding of $1.5 Million annually
as well as prioritization and optimization of limited funding. Under this scenario,
the area-weighted PCI increases from 74 to 77, condition ratings of Satisfactory,
at the end of the five-year planning period. There is a backlog of approximately
$9.7 million at the end of year five.

A summary of these scenarios is depicted in Table 7.1.a.

Table 7.1.a
Budget Scenario Summary

Start of | Projected Annual Budget (Millions) o
: : : Rehabilitation
Program | Weighted
. Backlog at
Weighted | Average dof Y
Average | PCI (End 2019 2020 2021 eh 2‘(’)22‘*3’
PCI of 2022)
1 74 85 $11.35 $1.72 $1.54 $0.33 $0.06 $0.00
2 74 68 $0.00 $16,402,689.74
3 74 77 $1.49 $1.46 $1.26 $1.12 $1.32 $9,694,898.62
4 74 86 $3.34 $3.05 $2.79 $3.39 $3.24 $0.00
5 74 81 $2.35 $2.39 $2.15 $1.98 $2.28 $4,984,636.85
6 74 77 $1.49 $1.46 $1.26 $1.12 $1.32 $9,694,898.62

Note: Dollar amounts are in 2017 dollars and do not account for inflation.

7.2 Recommended 5-Year CIP

This section is a culmination of what has been evaluated and used in the development of the
recommended CIP plan for SNS. The results as presented in this section will vary from what is
presented in the previous section as they are also based on other considerations including
additional costs necessary to account for total project costs, project packaging to optimize funding
dollars, overall operations and construction logistics throughout SNS. The recommended CIP, as
outlined, should enable SNS to maintain the existing airport infrastructure at an acceptable
condition, properly allocate funding, and apply M&R activities in a timely manner in the upcoming
years. It should be noted that the recommendations outlined in the CIP are meant to be planning-
level only and do not preclude the need for future design-level considerations.

7.2.1 Project Packaging and CIP Development Considerations

The PAVER™ analysis results presented previously provide a good baseline for the development
of a 5-year CIP; however, such a program has limitations. For example, in the first scenario
rehabilitation projects are recommended based only on functional pavement condition under an
unlimited budget scenario. Oftentimes this results in adjacent pavement sections being
recommended for rehabilitation in different years requiring multiple mobilizations and multiple
operational disruptions. In addition, PAVER™ only takes into account the cost of the pavements
and not the overall projects. In an effort to provide the most logical CIP recommendations and
costs it is necessary to consider other factors such as construction phasing, operational impacts,
and currently planned rehabilitation projects when developing the recommended CIP.

A recently developed CIP (11/15/2016) was provided to Kimley-Horn by SNS. The Airport
expressed the desire to have these maintenance projects, referred to herein as ACIP
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Maintenance, incorporated into the updated CIP for this APMS Report. Additionally, discussions
were held between Kimley-Horn and the Airport during which an optimal format for outlining the
M&R recommendations was chosen. Based on future budgetary uncertainties, the M&R activities
recommended at SNS are presented in order of priority, as opposed to the more traditional annual
planning format. It should be noted, however, that the prioritized maintenance activities being
recommended here are all candidates for major M&R within the next 5 years based on forecasted
PCl values, and it is recommended that they be addressed within that time frame.

SNS’s recommended CIP is simplified and presented in Table 7.2.a and Exhibit 007.

The M&R recommendations made thus far are the “ideal” solution for the Airport to maintain their
airfield pavement assets. However, a more cost-efficient alternative may be preferred. The Airport
has expressed the need to complete all work within the runway safety areas during the same time
as the work being performed on the respective runways. In order to still provide some value to
maintaining the connecting taxiways which cross through the runway safety areas, but alleviate
some of the spending associated with a major M&R activity, an alternative plan has been
presented in which for these areas the same ACIP Maintenance activities that are being
performed on the adjacent runways (crack seal and slurry seal) are being recommended. This
alternative will not completely renew the applicable pavement sections; however, it will provide a
value added temporary solution to maintain the pavement condition until a major M&R activity can
be performed.

SNS'’s alternative CIP is simplified and presented in Table 7.2.b.
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Table 7.2.a

5-Year Maintenance and Rehabilitation

Branch ID m Iisrg;n?st:t):l Rehabilitation Type Planning Cost ‘

Salinas Municipal
Airport (SNS)

Runway 13/31 723,806 ACIP Maintenance $1,125,000
1 TWD 25 6,915 AC Intermediate $27,660
1 TWD 30 4,309 AC Reconstruction $60,326
1 TWF 20 8,239 AC Intermediate $32,956
2 HELI 10 75,915 ACIP Maintenance $35,105
2 Runway 08/26 878,644 ACIP Maintenance $1,349,000
2 TWA 35 5,945 AC Intermediate $23,780
2 TWD 10 11,918 AC Intermediate $47,672
2 TWG 20 17,589 AC Intermediate $70,356
2 T™WJ 10 11,011 AC Intermediate $44,044
2 TWP 20 12,685 AC Intermediate $50,740
3 AHGRNO 10 227,416 AC Reconstruction $3,183,823
3 AHGRNO 20 68,083 AC Reconstruction $953,162
4 AHGRSO 40 198,165 AC Intermediate $792,659
4 AHGRSO 50 25,264 AC Intermediate $101,056
5 AHGRSO 10 71,137 AC Intermediate $321,539
5 AHGRSO 20 6,420 PCC Intermediate $57,780
5 ATD 20 59,373 PCC Intermediate $534,357
5 ATD 30 66,587 AC Intermediate $367,560
5 TWD 30 44,349 AC Reconstruction $620,886
6 ATD 10 316,479 AC Intermediate $1,265,915
6 ATERM 10 183,317 PCC Intermediate $1,649,853
6 ATERM 20 120,440 PCC Intermediate $1,654,966
6 ATERM 30 30,598 PCC Intermediate $275,382
6 TWE 10 34,238 PCC Intermediate $308,142
6 TWF 10 49,134 PCC Intermediate $442,206
6 TWG 10 14,894 AC Reconstruction $208,516
7 TWD 30 21,952 AC Reconstruction $307,328
7 TWP 10 112,307 AC Intermediate $449,228
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Table 7.2.b

Salinas Municipal
Airport (SNS)

5-Year Maintenance and Rehabilitation - Alternative

o Section Estimated S :
‘ Priority Branch ID D Area (SF) Rehabilitation Type Planning Cost
1

Runway 13/31 723,806 ACIP Maintenance $1,125,000
1 TWD 25 6,915 ACIP Maintenance $3,593
1 TWD 30 4,309 ACIP Maintenance $2,050
1 TWF 20 8,239 ACIP Maintenance $4,120
2 HELI 10 75,915 ACIP Maintenance $35,105
2 Runway 08/26 878,644 ACIP Maintenance $1,349,000
2 TWA 35 5,945 ACIP Maintenance $3,157
2 TWD 10 11,918 ACIP Maintenance $5,363
2 TWG 20 17,589 ACIP Maintenance $8,321
2 TWJ 10 11,011 ACIP Maintenance $4,955
2 TWP 20 12,685 ACIP Maintenance $5,904
3 AHGRNO 10 227,416 AC Reconstruction $3,183,823
3 AHGRNO 20 68,083 AC Reconstruction $953,162
4 AHGRSO 40 198,165 AC Intermediate $792,659
4 AHGRSO 50 25,264 AC Intermediate $101,056
5 AHGRSO 10 71,137 AC Intermediate $321,539
5 AHGRSO 20 6,420 PCC Intermediate $57,780
5 ATD 20 59,373 PCC Intermediate $534,357
5 ATD 30 66,587 AC Intermediate $367,560
5 TWD 30 44,349 AC Reconstruction $620,886
6 ATD 10 316,479 AC Intermediate $1,265,915
6 ATERM 10 183,317 PCC Intermediate $1,649,853
6 ATERM 20 120,440 PCC Intermediate $1,654,966
6 ATERM 30 30,598 PCC Intermediate $275,382
6 TWE 10 34,238 PCC Intermediate $308,142
6 TWF 10 49,134 PCC Intermediate $442,206
6 TWG 10 14,894 AC Reconstruction $208,516
7 TWD 30 21,952 AC Reconstruction $307,328
7 TWP 10 112,307 AC Intermediate $449,228
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7.2.2 Development of Project Specific Costs Estimates

The PAVER™ software produces cost estimates based on a unit cost per square foot for
pavement related (hard costs) costs only. In an effort to develop realistic project specific cost
estimates that SNS can trust for future planning purposes Kimley-Horn developed realistic cost
estimates outside of the PAVER™ program to include additional construction items and soft costs
including items such as airfield electrical improvements / upgrades, costs for unknown utilities,
future planned underground drainage improvements, construction costs (including quality control
and construction administration), general administration costs, and professional services for
design and construction. The raw costs for the pavement materials were the basis for developing
the cost estimates and those costs were increased based on applied percentages related to these
items. A discussion of each of these items is presented below.

e Drainage/Electrical/Misc. Improvements — 8% of raw pavement costs
e QA/QC Testing — 5% of raw pavement costs

e Administrative — 12% of raw pavement costs

e Contingency — 10% of raw pavement costs

Design level investigation, evaluation, and analysis may expand upon the planning level costs
identified in this study. It should be anticipated that final design level detail may influence the
actual infrastructure costs for non-pavement related project elements such as drainage, electrical,
NAVAIDs, signage, and pavement marking.

7.2.3 Detailed 1st Year Maintenance Needs

This analysis was performed to estimate the amount of preventive maintenance activities that are
recommended based on the preventive maintenance policies to maintain the pavements that have
a PCI value above the critical PCI value at a high level. PAVER™ develops specific (type and
quantity of repair) maintenance recommendations for year 1 of the analysis using the extrapolated
distresses which are based on actual field data collected during the PCI surveys. The analytical
process for year 1 of the analysis develops a more accurate plan for identifying maintenance
needs as compared to future years. Given that specific distress types and severity present are
unknown for years 2 through 5 of the analysis, PAVER™ applies a unit cost ($/sf) based on PCI
for each individual pavement section having a PCI below critical.

In order to determine the budget needs for preventive maintenance activities in year 1 of the
analysis a “Consequence of Localized Distress Maintenance” scenario was simulated. Applying
the recommended preventive maintenance activities will increase the area-weighted PCI value of
the network only slightly; however, it is expected that applying such maintenance on an annual
basis will extend the life of the pavements that have PCI values greater than the critical PCI values
identified. It should be noted that applying preventive maintenance procedures to pavements
below the critical PCI value is not a cost-effective way to manage a pavement infrastructure. The
detailed year 1 recommended preventive and stopgap maintenance recommendations are
presented in Table 7.2.b Recommended Year-1 Localized Maintenance and Repair.
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Table 7.2.b
Recommended Year-1 Localized Maintenance and Repair

Branch Dlstress o Work Unit

AHGRNO SWELLING H SqFt CA - Patching - AC Full Depth 199 SqFt $5.00 $996.51
AHGRSO | 20 | JT SEAL DMG H 33 Slabs CA - Joint Seal - PCC 656 Ft $3.00 | $1,967.53
AHGRSO = 60 RAVELING M 163 SqFt | CA - Patching - AC Partial Depth 163 SqFt $2.50 $406.42
AHGRSO | 80 RAVELING M 23 SqFt | CA- Patching - AC Partial Depth 23 SqFt $2.50 $58.08
ATD 10 L&TCR M 4,714 Ft CA - Crack Sealing - AC 4714 Ft $1.75 | $8,249.12
ATD 20 SCALING H 53 Slabs | CA- Slab Replacement - PCC 10,283 SqFt $25.00 | $257,065.75
ATERM 10 LINEAR CR M 9 Slabs CA - Crack Sealing - PCC 153 Ft $3.50 $534.48
ATERM | 10 | JT SEALDMG L 733 Slabs CA - Joint Seal - PCC 24,040 Ft $3.00 | $72,119.86
ATERM = 10 | JOINT SPALL M 5 Slabs | CA - Patching - PCC Partial Depth 30 SqFt $9.25 $280.70
ATERM 10 ng:‘LER M 5 Slabs | CA - Patching - PCC Partial Depth 13 SqFt $9.25 $116.96
ATERM = 30 | JT SEALDMG L 109 Slabs CA - Joint Seal - PCC 2,510 Ft $3.00 | $7,529.58
ATERM = 30 | JOINT SPALL M Slabs | CA - Patching - PCC Partial Depth 11 SqFt $9.25 $101.56
ATERM | 30 co M 2 Slabs = CA - Patching - PCC Partial Depth 5 SqFt $9.25 $42.32
HELI 10 L&TCR M 538 Ft CA - Crack Sealing - AC 538 Ft $1.75 $942.08
R08 10C L&TCR M 1,279 Ft CA - Crack Sealing - AC 1,279 Ft $1.75 | $2,238.45
RO8 10R L&TCR M 303 Ft CA - Crack Sealing - AC 303 Ft $1.75 $529.99
TWD 30 RUTTING H 188 SqFt CA - Patching - AC Full Depth 188 SqFt $5.00 $941.47
TWF 20 JT REF. CR M 220 Ft CA - Crack Sealing - AC 220 Ft $1.75 $385.00
TWG 20 L&TCR M 232 Ft CA - Crack Sealing - AC 232 Ft $1.75 $406.47
TWH 10 | JT SEAL DMG L % Slabs CA - Joint Seal - PCC 2,173 Ft $3.00 | $6,518.99
TWJ 10 A'-'-'g’QTOR M 236 SqFt CA - Patching - AC Full Depth 302 SqFt $5.00  $1,509.16

Kimley »Horn  Chapter 7 - Rehabilitation Recommendations Page 80




Salinas Municipal

2017 AIRPORT PAVEMENT MANAGEMENT SYSTEM REPORT Airport (SNS)

SALINAS

Chapter 8
Pavement Classification Number Determination







Salinas Municipal
2017 AIRPORT PAVEMENT MANAGEMENT SYSTEM REPORT i

Chapter 8 — Pavement Classification Number Determination
PCNs were determined via the Using Aircraft Method for Runways 08/26 and 13/31.

A PCN, as defined by FAA Advisory Circular (AC) 150/5335-5C Standardized Method of
Reporting Airport Pavement Strength — PCN, is a number that expresses the relative load carrying
capacity of a pavement in terms of a standard single wheel load. It is important to note that the
PCN value is for reporting relative pavement strength, so airport operators can evaluate
acceptable operations of aircraft. The PCN should not be used for pavement design or to evaluate
a given pavement structure.

AC 150/5335-5C requires all public-use paved runways at airports serving air carrier aircraft be
assigned a PCN. The AC is mandatory for all projects funded with Federal grant monies through
AIP and with revenue from the Passenger Facility Charge (PFC) Program.

8.1 Existing Pavement Cross Sections

Although not critical given the utilization of the Using Aircraft Method as the preferred analysis
approach for SNS, it is important to understand the existing pavement thickness and composition
of the runway facilities.

Runway 08/26

As-built records and geotechnical data suggests a variable cross section on Runway 08/26
pavement consisting of AC pavement, a granular base course, and unknown subgrade. Based
on historical as-built data, the original pavement section consisted of 4- to 6-inches of asphalt
over 4- to 6-inches of aggregate base.

Runway 13/31

As-built records and geotechnical data suggests a variable cross section on Runway 13/31
pavement consisting of AC pavement, a granular base course, and unknown subgrade. Based
on historical as-built data, the original pavement section consisted of 4- to 6-inches of asphalt
over 4- to 6-inches of aggregate base.

8.2 Aircraft Traffic Analysis

The Airport was unable to provide detailed fleet mix data for SNS. Kimley-Horn utilized a
combination of two sources to derive the aircraft fleet mix that was utilized for the PCN analysis.
Data from the FAA Traffic Flow Management System Counts (TFMSC) was used as a basis for
development of the aircraft fleet mix. The TFMSC data does provide us with a good understanding
of the fleet mix, type of aircraft, and approximate percent split of aircraft type. Unfortunately, the
TFMSC data only accounts for traffic operations that have filed a flight plan. Secondly, the
TFMSC data also tracks overflights that are recognized by radar and may not necessarily operate
at SNS. Engineering judgement was used to weed out the overflight data. A second source, the
Terminal Area Forecast (TAF), was utilized to “factor up” the TFMSC data so that it is more
realistic to the actual number of operations at SNS. Ultimately, the TAF identified approximately
62,550 operations or 31,275 annual departures at SNS.

The TFMSC data contains data points for each individual aircraft model. This amount of data is

too cumbersome for use in the PCN analysis software, COMFAA, so like aircraft were combined
and are referred to as “Simplified Aircraft Reference for COMFAA”. For example, the Bombardier
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Learjet 35/36/40/45/55/75 and Cessna llI/VI/VII, were simplified to “Dual Wheel 20” with a
maximum takeoff weight (MTOW) of 20,000 Ibs. Larger jet aircraft like the Gulfstream GIV and
larger were not simplified. It should be noted that the fleet mix at SNS is unique given the annual
California International Airshow Salinas that introduces a variety of military aircraft into the fleet
mix including the F-18, C-130, C-17, and others.

Upon arrival at the overall departure data the traffic had to be distributed across the two runways
at SNS. Table 8.2.a summarizes the simplified fleet mix and runway utilizations that were used in
the PCN analysis for SNS.

Table 8.2.a
SNS Aircraft Fleet Mix
" o fie d . R 0 Dep
0 - De gnatio D Depa A - - A A - - N
Single Wheel 2 S 1,500 218 30 70 65 152
Single Wheel 2 S 2,250 2,951 30 70 885 2,066
Single Wheel 2 S 3,000 1,619 30 70 486 1,134
Single Wheel 2 S 3,500 1,914 30 70 574 1,340
Single Wheel 5 S 4,250 390 30 70 117 273
Single Wheel 5 S 5,250 1,619 30 70 486 1,134
Single Wheel 5 S 6,500 1,280 30 70 384 896
Single Wheel 5 S 7,000 128 30 70 38 90
Single Wheel 10 S 8,500 550 50 50 275 275
Single Wheel 10 S 10,500 3,533 50 50 1,767 1,767
Single Wheel 10 S 11,250 237 50 50 118 118
Single Wheel 10 S 12,500 38 50 50 19 19
Single Wheel 15 S 16,000 5,037 50 50 2,519 2,519
Single Wheel 15 S 17,500 83 50 50 42 42
Single Wheel 20 S 20,000 1,216 50 50 608 608
S-50 S 51,500 6 45 55 3 4
C-130 2S 93,000 147 45 55 66 81
Dual Wheel 15 D 10,250 4,564 50 50 2,282 2,282
Dual Wheel 15 D 12,500 3,072 50 50 1,536 1,536
Dual Wheel 20 D 20,000 1,415 50 50 707 707
Dual Wheel 20 D 25,000 134 50 50 67 67
Dual Wheel 30 D 30,000 346 50 50 173 173
Dual Wheel 35 D 37,500 384 50 50 192 192
Dual Wheel 40 D 42,500 96 50 50 48 48
D-75 D 67,500 26 50 50 13 13
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Table 8.2.a (cont.)
SNS Aircraft Fleet Mix
D d N o Dep
= O
A - De gnatio D Depa A A A A
O

Gulfstream-G-IV D 74,500 147 50 50 74 74
Gulfstream-G-V D 90,500 77 50 50 38 38
Adv. Boeing 737-200 D 89,600 6 50 50 3 3
C-17A 2T 351,000 26 45 55 12 14
2D-200 2D 200,000 13 45 B8 6 7

8.3 In-Situ Subgrade Support Conditions

Geotechnical data summarized in previous geotechnical reports and prior analyses were intended
to be used as the basis for determining the in-situ subgrade support conditions for this analysis.
However, the previous geotechnical data had significant variation. Including a range of CBRs on
Runway 08/26 of 9 to 50 and a range on Runway 13/31 of 8 to 31 based on a 2005 study
completed by Kleinfelder. Recent construction projects completed by Kimley-Horn at SNS have
indicated much weaker in-situ subgrade support conditions that required subgrade stabilization
to establish a working platform for construction activities. In talking with a local geotechnical
engineer with a high level of historical knowledge of local soil conditions, it was noted that an in-
situ CBR value of 3 to 4 for SNS is realistic.

Understanding the importance of in-situ CBR to the PCN computation, and given the variability in
available geotechnical data it was determined that the Using Aircraft Method, which doesn’t
require these key inputs, was the preferred analysis method compared to the Technical Analysis
Method.

8.4 PCN Background and Data Inputs

The PCNs for the existing runway pavement sections at SNS were computed using the Using
Aircraft Method outlined in AC 150/5335-5C Standardized Method of Reporting Airport Pavement
Strength — PCN. Kimley-Horn computed the PCN values using version 3.0 of the FAA’s COMFAA
program.

The ACN/PCN methodology was developed making it possible to express the effect of an
individual aircraft on different pavements by a single unique number, which varies based on in-
situ pavement type and subgrade strength without identifying a particular pavement thickness.
This number is referred to as the Aircraft Classification Number (ACN). Similarly, the load-
carrying capacity of a pavement section can be expressed by a single unique number without
identifying a particular aircraft. This number is referred to as the PCN. The ACN and PCN values
are defined as follows:

e ACN — Expresses the relative structural effect of an aircraft on different pavement
types for a specific subgrade strength in terms of standard wheel load. Calculated
using aircraft characteristics.
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e PCN - Expresses the relative load carrying capacity of a pavement section in
terms of a standard single wheel load.

The methodology is structured so that a pavement with a certain PCN value can support, without
restrictions, all aircraft that have an ACN equal to or less than the reported PCN value. For a
pavement system with variable strength, the reported PCN value should be the pavement section
with the lowest PCN. Table 8.4.a summarizes the other data codes that comprise the reported
PCN values.

As stated in AC 150/5335-5C, “The PCN value is for reporting relative pavement strength only
and should not be used for pavement design or as a substitute for evaluation. Pavement design
and evaluation are complex engineering problems that require detailed analyses. They cannot
be reduced to a single number. The PCN rating system uses a continuous scale to compare
pavement strength where higher values represent pavements with larger load carrying capacity.”

Table 8.4.a
PCN Data Codes

Numerical Value R - Rigid A w T — Technical Evaluation
B X
F - Flexible C Y U - Using Aircraft

D z

A High 213 =442

B Medium 8<CBR<13 221 <k <442

C Low 4<CBR<8 92 <k <221

D Ultralow <4 <92

W High No limit

X Medium 146-217

Y Low 74-145

VA Ultralow 0-73

8.5 PCN Results and Summary

Based on previous geotechnical investigations and as-built records, the two runways at SNS
consist of an asphalt surface over an aggregate base course. Given this, the pavement section
was analyzed as a flexible pavement section. Based on the procedures outlined in AC
150/5335-5C for the Using Aircraft Method, an ACN analysis was completed in COMFAA for the
aircraft fleet mix summarized in Table 8.2.a. The detailed outputs from the COMFAA software
are provided in Figure 8.5.a for Runways 08/26 and 13/31 at SNS. When utilizing the Using
Aircraft Method, the PCN is equal to the highest produced ACN of all aircraft in the fleet mix at
Subgrade Category C for SNS.
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Figure 8.5.a
SNS Runways 08/26 and 13/31 COMFAA Results

@ CAO ACN Computation, Detailed Output —
: Single Aircraft ACH Other Calculation Modes
Unit Show Show N . ) 5 Back
Conversions |  Alpha Ext File {* Flexible  Rigid " PCH + ACH Batch " Thickness ( Life " MGW 2ac
[~ Save PCN Output to a Text File
Flexible ACH at Indicated Sross Weight and Strength. Units = English.
No. Rircraft Name Gross % CH on Tire ACN at Indicated Code
Weight Mzin Fear Pressure A2(15) B{10) <C-:é)> Di3)
1 Single Wheel 2 1,500 100.00 20.0 0.3 0.5 .7 1.0
2 Single Wheel Z 2,250 100.00 30.0 0.4 .7 1.1 1.6
3 Single Wheel Z 3,000 1400.00 30.0 0.8 0.5 1.4 2.1
4 Single Wheel Z 3,500 1400.00 30.0 .7 1.1 1.7 2.4
5 Single Wheel 5 4,250 100.00 45.0 1.4 2.0 2.7 3.3
& Single Wheel 5 5,250 100.00 45.0 1.7 2.4 3.3 4.1
7 Single Wheel 5 &,500 1400.00 45.0 2.1 3.0 4.1 5.1
8 Single Wheel 5 7,000 100.00 45.0 2.3 3.2 4.4 5.5
% Single Wheel 10 8,500 100.00 50.0 3.2 4.4 5.7 8.7
10 Single Wheel 10 10,500 100.00 50.0 4.0 5.4 7.1 8.3
11 Single Wheel 10 11,250 1400.00 50.0 4.3 5.8 7.8 8.3
12 Single Wheel 10 12,500 100.00 50.0 4.8 g.4 8.4 5.5
13 Single Wheel 15 1&,000 95.00 50.0 Z2.9 3.5 5.1 &.0
14 Single Wheel 15 17,500 95.00 50.0 3.z 4.3 5.8 6.8
15 Single Wheel Z0 20,000 95.00 75.0 5.3 &.4 7.5 7.5
le 5-50 51,500 25.00 150.0 20.8 21.4 21.z2 21.8
17 C-130 93,000 95.00 105.0 15.1 17.2 15.2 Z0.5
18 Dual Wheel 15 10,250 95.00 55.0 1.2 1.7 2.3 2.8
1% Duzl Wheel 15 12,500 25.00 55.0 1.8 2.2 3.0 3.8
20 Duzl Wheel Z0 20,000 25.00 e5.0 3.2 4.3 5.2 g.1
21 Dual Wheel 20 25,000 95.00 &5.0 5.0 5.8 .9 7.8
22 Dual Wheel 30 30,000 95.00 85.0 5.8 .9 g.0 9.2
23 Duzl Wheel 35 37,500 25.00 20.0 7.7 5.5 10.5 11.%
Z4 Dual Wheel 40 42 500 95.00 S90.0 9.1 11.1 1z.3 13.&
25 D-75 &7,500 95.00 110.0 14.8 16.6& 13.2 1.4
26 Gulfstream— G-IV 74,500 95.00 185.0 22.0 23.4 4.4 25.3
27 Gulfstream-GE-V 20,500 25.00 1g8.0 25.8 27.% 25.4 30.8
28 Rdv. B737-200 85, €00 91.32 18z2.0 13.8 Z0.3 2Z.Z Z5.5
29 C-174 351,000 95.00 138.0 22.0 23.5 27.56 35.8
30 ZD-Z00 200,000 55.00 1e0.0 2.8 30.7 Gs 43.1

Based on the data provided and assumptions outlined in this chapter the following PCN numbers
can be assigned to Runways 08/26 and 13/31 at SNS.

Runway 08/26
e 35/F/C/X/U

Runway 13/31
e 35/F/C/X/U

Again, it is important to note that the PCN value is for reporting relative pavement strength, so
airport operators can evaluate acceptable operations of aircraft. The PCN should not be used for
pavement design or to evaluate a given pavement structure. The analysis results presented are
based on the data available at the time of analysis and the assumptions presented in this chapter,
should there be any significant changes to these input parameters the analysis results presented
in this memorandum will be impacted and should be re-evaluated. This includes significant
changes in the aircraft fleet mix, aircraft operating weights, subgrade support conditions, or
changes in pavement layer composition, to name a few.
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Chapter 9 — Conclusion

9.1 Existing Pavement Management System

SNS has maintained an excellent and comprehensive APMS for their airfield pavement facilities.
The record keeping of work history is detailed and furthermore, the regular PCI Survey inspections
performed by the airport should be recognized as a major contribution to the integrity and
confidence of the performance models.

9.2 Comparison of Prior APMS Updates

All data collected by Kimley-Horn resulted in reasonably comparative results and expected
deteriorations based on the prior PCI survey inspections performed by SNS from the prior APMS
update. SNS will have an updated AutoCAD model that is reflective of their APMS database
system.

9.3 Rio Vista Municipal Airport APMS Update Objectives
The specific objectives accomplished by this project and as communicated by this technical report
are as follows:

» Updated the construction history from prior reports and record drawings of the existing
pavements.

= Updated the existing or develop a new airport network definition map which is used to
divide the pavements into manageable units to be visually inspected.

= Performed field investigations of airside pavements to identify current functional
conditions.

» Updated the existing or develop a new APMS with PCI data gathered during the field

investigations.

Developed family curves for functional condition prediction.

Established M&R policies and costs.

Prioritize rehabilitation projects (Phasing).

Established 5-year CIP for AIP including the development of an Overall Airport CIP which

includes recommendations from other guiding documents.

= Determined PCN’s for the airports two runways.

» Summarized the pavement study into a final report and executive summary.
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9.4 Recommended Actions
It is highly recommended for SNS to perform rehabilitation efforts on the following airfield
pavement branches:

= North Hangar Apron (AHGRNO-10, AHGRNO-20)

= Taxiway Golf (TWG-10)

» Taxiway Delta (TWD-10, 30)

= Tie Down Apron (ATD-20, 30)

= Terminal Apron (ATERM-20)

= South Hangar Apron (AHGRSO-10, 40, 50)

= Taxiway A (TWA-35)

= Taxiway E

= Taxiway F

= Taxiway L

= Taxiway P
The aforementioned pavement facilities had either already reached the critical PCI at the time of
our inspection, or they are anticipated to reach the critical PCI within the 5-year planning period.
As outlined in Chapter 7, major rehabilitation is the recommended action on the above list of
pavements.
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Table A1
Pavement System Inventory Summary

Network Branch Branch . Section Surface Estimated Last
ID Dame ﬂ el U PR Rank Type Construction Date
SNS

SALINAS

North Hangar Apron AHGRNO Apron 915 300 227,416 P AC 1/1/1990
SNS North Hangar Apron AHGRNO Apron 20 352 287 68,083 P AC 1/1/1990
SNS North Hangar Apron AHGRNO Apron 30 368 112 32,301 P AC 8/1/2005
SNS South Hangar Apron AHGRSO Apron 10 483 238 71,137 P AC 7/1/1998
SNS South Hangar Apron AHGRSO Apron 20 60 94 6,420 P PCC 7/1/1998
SNS South Hangar Apron AHGRSO Apron 30 80 607 39,005 P AC 12/25/2009
SNS South Hangar Apron AHGRSO Apron 40 1,013 284 198,165 P AC 7/1/1992
SNS South Hangar Apron AHGRSO Apron 50 208 118 25,264 P AC 7/1/1992
SNS South Hangar Apron AHGRSO Apron 60 100 1,000 138,028 P AC 1/1/2001
SNS South Hangar Apron AHGRSO Apron 70 216 46 10,147 P AC 12/25/2010
SNS South Hangar Apron AHGRSO Apron 80 71 409 29,692 P AC 7/17/2004
SNS Tie Down Apron ATD Apron 10 860 382 316,479 P AC 1/1/1990
SNS Tie Down Apron ATD Apron 20 288 200 59,373 P PCC 1/1/1990
SNS Tie Down Apron ATD Apron 30 344 192 66,587 P AC 1/1/1990
SNS Terminal Apron ATERM Apron 10 600 320 183,317 P PCC 1/1/1968
SNS Terminal Apron ATERM Apron 20 500 320 120,440 P PCC 1/1/1968
SNS Terminal Apron ATERM Apron 30 1,017 30 30,598 P PCC 1/1/1968
SNS Helipad HELI Helipad 10 301 239 75,915 P AC 1/1/1990
SNS Hangar Connector HGCON Taxiway 10 47 31 1,854 P AC 12/25/2009
SNS Hangar Connector HGCON | Taxiway 20 52 40 2,622 P AC 12/25/2010
SNS Hangar Connector HGCON | Taxiway 30 51 40 2,735 P AC 12/25/2010
SNS Hangar Connector HGCON Taxiway 40 70 50 4,321 P AC 12/25/2010
SNS Runway 08/26 RO8 Runway 20 250 150 37,500 P AC 12/25/2009
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Table A-1 (cont.)
Pavement System Inventory Summary

Network Branch Branch . Section Surface Estimated Last
Dame ID ﬂ el U PR Rank Type Construction Date
SNS
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Runway 08/26 R08 Runway 10C 5,267 50 263,346 P AC 8/1/2005
SNS Runway 08/26 R08 Runway 10L 5,307 50 272,377 P AC 8/1/2005
SNS Runway 08/26 RO8 Runway 10R 5,227 50 261,320 P AC 8/1/2005
SNS Runway 13/31 R13 Runway 10C 4,825 50 241,250 P AC 4/1/2006
SNS Runway 13/31 R13 Runway 10L 4,825 50 269,750 P AC 4/1/2006
SNS Runway 13/31 R13 Runway 10R 4,825 50 256,850 P AC 4/1/2006
SNS Taxiway A TWA Taxiway 10 425 50 21,686 P AC 12/25/2013
SNS Taxiway A TWA Taxiway 20 229 107 23,170 P AC 12/25/2013
SNS Taxiway A TWA Taxiway 30 2,259 50 122,877 P AC 12/25/2013
SNS Taxiway A TWA Taxiway 35 53 75 5,945 P AC 8/1/2005
SNS Taxiway A TWA Taxiway 40 149 70 12,453 P AC 12/25/2010
SNS Taxiway A TWA Taxiway 50 1,807 50 95,193 P AC 12/25/2013
SNS Taxiway A TWA Taxiway 60 450 98 39,726 P AC 12/25/2013
SNS Taxiway B TWB Taxiway 10 1,914 50 100,734 P AC 12/25/2009
SNS Taxiway B TWB Taxiway 15 2,175 50 111,142 P AC 12/25/2010
SNS Taxiway B TWB Taxiway 20 305 50 19,031 P AC 9/1/2006
SNS Taxiway B TWB Taxiway 25 88 70 7,317 P AC 4/1/2006
SNS Taxiway B TWB Taxiway 30 1,494 50 75,583 P AC 9/1/2006
SNS Taxiway B TWB Taxiway 40 125 71 9,794 P AC 9/1/2006
SNS Taxiway C TWC Taxiway 10 5,085 50 270,996 P AC 12/25/2013
SNS Taxiway C TWC Taxiway 20 100 100 34,722 P AC 12/25/2013
SNS Taxiway D TWD Taxiway 10 133 60 11,918 P AC 1/1/1968
SNS Taxiway D TWD Taxiway 20 1,585 60 110,232 P AC 12/25/2009

Kimley »Horn Appendix A - Pavement System Inventory
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Table A-1 (cont.)
Pavement System Inventory Summary

SALINAS

Network Branch Section Surface Estimated Last

Length | Width True Area

ID Use Rank Type Construction Date
SNS Taxiway D TWD Taxiway 25 99 60 6,915 P AC 4/1/2006
SNS Taxiway D TWD Taxiway 30 1,166 60 70,610 P AC 1/1/1968
SNS Taxiway E TWE Taxiway 10 457 75 34,238 P PCC 1/1/1968
SNS Taxiway F TWF Taxiway 10 655 75 49,134 P PCC 1/1/1968
SNS Taxiway F TWF Taxiway 20 80 104 8,239 P APC 4/1/2006
SNS Taxiway G TWG Taxiway 10 345 42 14,894 P AC 7/1/1999
SNS Taxiway G TWG Taxiway 20 299 50 17,589 P AC 7/1/1999
SNS Taxiway H TWH Taxiway 10 351 50 17,990 P PCC 1/1/1968
SNS Taxiway J T™WJ Taxiway 10 220 50 11,011 P AC 8/1/1999
SNS Taxiway J TWJ Taxiway 20 107 43 6,117 P AC 8/1/1999
SNS Taxiway K TWK Taxiway 10 505 50 28,386 P AC 12/25/2013
SNS Taxiway K TWK Taxiway 20 149 79 11,147 P AC 12/25/2013
SNS Taxiway L TWL Taxiway 10 995 75 75,065 P PCC 1/1/1968
SNS Taxiway N TWN Taxiway 10 141 50 9,443 P AC 12/25/2009
SNS Taxiway P TWP Taxiway 10 2,252 50 112,307 P AC 8/1/1999
SNS Taxiway P TWP Taxiway 20 240 50 12,685 P AC 6/1/1990

Kimley»Horn Appendix A - Pavement System Inventory
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Branch Condition Report

Date: 8 /23/2017 1 of 3
Pavement Database: SNS PMMS_ 2017 NetworkID: SNS
Number of | Sum Section |Avg Section True Area PCI Weighted
Branch ID Sections Length Width (SqF1) Use Avslage Standard Average
(Ft) (Ft) Deviation PCI
AHGRNO (North Hangar Apron) 3 1,635.00 233.00 327,800.00 APRON 54.00 24.83 40.46
AHGRSO (South Hangar Apron) 8 2,231.00 349.50 517,858.00 APRON 71.38 13.77 68.41
ATD (Tie Down Apron) 3 1,492.00 258.00 442,439.00 APRON 60.00 8.29 65.05
ATERM (Teminal Apron) 3 2,117.00 223.33 334,355.00 APRON 59.67 9.67 58.89
HELI (Helipad) 1 301.00 239.00 75,915.00 HELIPAD 70.00 0.00 70.00
HGCON (Hangar Connector) 4 220.00 40.25] 11,532.00 TAXIWAY 94.00 0.00 94.00
RO8 (Runway 08/26) 4 16,051.00 75.00 834,543.00 RUNWAY 82.00 7.25 78.71
R13 (Runway 13/31) 3 14,475.00 50.00 767,850.00 RUNWAY 90.00 0.82 89.98
TWA (Taxiway A) 7 5,372.00 71.43 321,050.00 TAXIWAY 88.86 11.79 92.69
TWB (Taxiway B) 6 6,101.00 56.83 323,601.00 TAXIWAY 91.83 297 92.54
TWC (Taxiway C) 2 5,185.00 75.00 305,718.00 TAXIWAY 91.50 2.50 93.43
TWD (Taxiway D) 4 2,983.00 60.00 199,675.00 TAXIWAY 65.50 19.16 71.43
TWE (Taxiway E) 1 457.00 75.00 34,238.00 TAXIWAY 56.00 0.00 56.00
TWEF (Taxiway F) 2 735.00 89.50, 57,373.00 TAXIWAY 69.00 4.00 66.15
TWG (Taxiway G) 2 644.00 46.00 32,483.00 TAXIWAY 49.50 17.50 50.95
TWH (Taxiway H) 1 351.00 50.00, 17,990.00 TAXIWAY 73.00 0.00 73.00




Branch Condition Report

Date: 8 /123/2017 2 of 3
Pavement Database: SNS PMMS_ 2017 NetworkID: SNS
Number of | Sum Section |Avg Section True Area A PCI Weighted
Branch ID Sections Length Width (SqFY) Use "eg‘ge Standard Average
(Ft) (Ft) — Deviation PCI

TWJ (Taxiway J) 2 327.00 46.50 17,128.00 | TAXIWAY 78.00 11.00 74.86
TWK (Taxiway K) 2 654.00 64.50 39,533.00 | TAXIWAY 94.00 0.00 94.00
TWL (Taxiway L) 1 995.00 75.00 75,065.00 | TAXIWAY 61.00 0.00 61.00
TWN (Taxiway N) 1 141.00 50.00 9,443.00 | TAXIWAY 92.00 0.00 92.00
TWP (Taxiway P) 2 2,492.00 50.00 124,992.00 | TAXIWAY 58.50 2.50 60.49




Date: 8 /123/2017

Branch Condition Report
Pavement Database: SNS_PMMS_ 2017

3 of 3

Arithmetic Average Weighted
Use i Total Average PCI Average
Category of Area PCI STD. PCI
Sections (SqgFt)

APRON 17 1,622,452.00 64.24 16.61 59.88
HELIPAD 1 75,915.00 70.00 0.00 70.00
RUNWAY 7 1,602,393.00 85.43 6.78 84.11
TAXIWAY 37 1,569,821.00 80.38 17.43 83.01

All 62 4,870,581.00 76.35 17.94 75.47







Section Condition Report

Date: 8 /23/2017 1 of 4
Pavement Database: SNS_PMMS_2017 NetworkID: SNS
Branch ID Section ID Last Surface Use Rank | Lanes True Area Ins:::ion I-)\gte PCI
Const. (SqFt) Date Inspection
Date
AHGRNO (North Hangar Apron) 10 01/01/1990 AC APRON P 0 227,416.00 01/31/2017 27 34.00
AHGRNO (North Hangar Apron) 20 01/01/1990 AC APRON P 0 68,083.00 01/31/2017 27 39.00
AHGRNO (North Hangar Apron) 30 08/01/2005 AC APRON P 0 32,301.00 01/31/2017 12 89.00
AHGRSO (South Hangar Apron) 10 07/01/1998 AC APRON P 0 71,137.00 01/31/2017 19 50.00
AHGRSO (South Hangar Apron) 20 07/01/1998 PCC APRON P 0 6,420.00 01/31/2017 19 69.00
AHGRSO (South Hangar Apron) 30 12/25/2009 AC APRON P 0 39,005.00 01/30/2017 8 94.00
AHGRSO (South Hangar Apron) 40 07/01/1992 AC APRON P 0 198,165.00 01/31/2017 25 63.00
AHGRSO (South Hangar Apron) 50 07/01/1992 AC APRON P 0 25,264.00 01/31/2017 25 57.00
AHGRSO (South Hangar Apron) 60 01/01/2001 AC APRON P 0 138,028.00 02/01/2017 16 78.00
AHGRSO (South Hangar Apron) 70 12/25/2010 AC APRON P 0 10,147.00 02/01/2017 7 86.00
AHGRSO (South Hangar Apron) 80 07/17/2004 AC APRON P 0 29,692.00 02/01/2017 13 74.00
ATD (Tie Down Apron) 10 01/01/1990 AC APRON P 0 316,479.00 01/31/2017 27 69.00
ATD (Tie Down Apron) 20 01/01/1990 PCC APRON P 0 59,373.00 01/31/2017 27 62.00
ATD (Tie Down Apron) 30 01/01/1990 AC APRON P 0 66,587.00 01/31/2017 27 49.00
ATERM (Terminal Apron) 10 01/01/1968 PCC APRON P 0 183,317.00 01/31/2017 49 66.00
ATERM (Terminal Apron) 20 01/01/1968 PCC APRON P 0 120,440.00 01/31/2017 49 46.00
ATERM (Terminal Apron) 30 01/01/1968 PCC APRON P 0 30,598.00 01/31/2017 49 67.00
HELI (Helipad) 10 01/01/1990 AC HELIPAD P 0 75,915.00 01/31/2017 27 70.00
HGCON (Hangar Connector) 10 12/25/2009 AC TAXIWAY P 0 1,854.00 01/30/2017 8 94.00
HGCON (Hangar Connector) 20 12/25/2010 AC TAXIWAY P 0 2,622.00 01/30/2017 7 94.00
HGCON (Hangar Connector) 30 12/25/2010 AC TAXIWAY P 0 2,735.00 01/30/2017 7 94.00
HGCON (Hangar Connector) 40 12/25/2010 AC TAXIWAY P 0 4,321.00 01/30/2017 7 94.00
R08 (Runway 08/26) 10C 08/01/2005 AC RUNWAY P 0 263,346.00 01/30/2017 12 75.00
R08 (Runway 08/26) 10L 08/01/2005 AC RUNWAY P 0 272,377.00 01/30/2017 12 78.00
R08 (Runway 08/26) 10R 08/01/2005 AC RUNWAY P 0 261,320.00 01/30/2017 12 81.00
R08 (Runway 08/26) 20 12/25/2009 AC RUNWAY P 0 37,500.00 01/30/2017 8 94.00




Section Condition Report

Date: 8 /23/2017 2 of 4
Pavement Database: SNS_PMMS_2017 NetworkID: SNS
Branch ID Section ID Last Surface Use Rank | Lanes True Area Ins:::ion I-)\gte PCI
Const. (SqFt) Date Inspection
Date
R13 (Runway 13/31) 10C 04/01/2006 AC RUNWAY P 0 241,250.00 01/30/2017 11 90.00
R13 (Runway 13/31) 10L 04/01/2006 AC RUNWAY P 0 269,750.00 01/30/2017 11 89.00
R13 (Runway 13/31) 10R 04/01/2006 AC RUNWAY P 0 256,850.00 01/30/2017 11 91.00
TWA (Taxiway A) 10 12/25/2013 AC TAXIWAY P 0 21,686.00 01/30/2017 4 94.00
TWA (Taxiway A) 20 12/25/2013 AC TAXIWAY P 0 23,170.00 01/30/2017 4 94.00
TWA (Taxiway A) 30 12/25/2013 AC TAXIWAY P 0 122,877.00 01/30/2017 4 93.00
TWA (Taxiway A) 35 08/01/2005 AC TAXIWAY P 0 5,945.00 01/30/2017 12 60.00
TWA (Taxiway A) 40 12/25/2010 AC TAXIWAY P 0 12,453.00 01/30/2017 7 94.00
TWA (Taxiway A) 50 12/25/2013 AC TAXIWAY P 0 95,193.00 01/30/2017 4 93.00
TWA (Taxiway A) 60 12/25/2013 AC TAXIWAY P 0 39,726.00 01/30/2017 4 94.00
TWB (Taxiway B) 10 12/25/2009 AC TAXIWAY P 0 100,734.00 01/30/2017 8 94.00
TWB (Taxiway B) 15 12/25/2010 AC TAXIWAY P 0 111,142.00 01/30/2017 7 93.00
TWB (Taxiway B) 20 09/01/2006 AC TAXIWAY P 0 19,031.00 01/30/2017 11 94.00
TWB (Taxiway B) 25 04/01/2006 AC TAXIWAY P 0 7,317.00 01/30/2017 11 86.00
TWB (Taxiway B) 30 09/01/2006 AC TAXIWAY P 0 75,583.00 01/30/2017 11 90.00
TWB (Taxiway B) 40 09/01/2006 AC TAXIWAY P 0 9,794.00 01/30/2017 11 94.00
TWC (Taxiway C) 10 12/25/2013 AC TAXIWAY P 0 270,996.00 01/30/2017 4 94.00
TWC (Taxiway C) 20 12/25/2013 AC TAXIWAY P 0 34,722.00 01/30/2017 4 89.00
TWD (Taxiway D) 10 01/01/1968 AC TAXIWAY P 0 11,918.00 01/30/2017 49 59.00
TWD (Taxiway D) 20 12/25/2009 AC TAXIWAY P 0 110,232.00 01/30/2017 8 93.00
TWD (Taxiway D) 25 04/01/2006 AC TAXIWAY P 0 6,915.00 01/30/2017 11 70.00
TWD (Taxiway D) 30 01/01/1968 AC TAXIWAY P 0 70,610.00 01/30/2017 49 40.00
TWE (Taxiway E) 10 01/01/1968 PCC TAXIWAY P 0 34,238.00 01/31/2017 49 56.00
TWF (Taxiway F) 10 01/01/1968 PCC TAXIWAY P 0 49,134.00 01/30/2017 49 65.00
TWF (Taxiway F) 20 04/01/2006 APC TAXIWAY P 0 8,239.00 01/30/2017 11 73.00
TWG (Taxiway G) 10 07/01/1999 AC TAXIWAY P 0 14,894.00 01/31/2017 18 32.00




Section Condition Report

Date: 8 /23/2017 3 of 4
Pavement Database: SNS_PMMS_2017 NetworkID: SNS
. Last Age
Branch ID Section ID Last Surface Use Rank | Lanes True Area Inspection At PCI
Const. (SqFt) Date Inspection
Date
TWG (Taxiway G) 20 07/01/1999 AC TAXIWAY P 0 17,589.00 01/30/2017 18 67.00
TWH (Taxiway H) 10 01/01/1968 PCC TAXIWAY P 0 17,990.00 01/30/2017 49 73.00
TWJ (Taxiway J) 10 08/01/1999 AC TAXIWAY P 0 11,011.00 01/30/2017 18 67.00
TWJ (Taxiway J) 20 08/01/1999 AC TAXIWAY P 0 6,117.00 01/30/2017 18 89.00
TWK (Taxiway K) 10 12/25/2013 AC TAXIWAY P 0 28,386.00 01/30/2017 4 94.00
TWK (Taxiway K) 20 12/25/2013 AC TAXIWAY P 0 11,147.00 01/30/2017 4 94.00
TWL (Taxiway L) 10 01/01/1968 PCC TAXIWAY P 0 75,065.00 01/30/2017 49 61.00
TWN (Taxiway N) 10 12/25/2009 AC TAXIWAY P 0 9,443.00 01/30/2017 8 92.00
TWP (Taxiway P) 10 08/01/1999 AC TAXIWAY P 0 112,307.00 01/31/2017 18 61.00
TWP (Taxiway P) 20 06/01/1990 AC TAXIWAY P 0 12,685.00 01/30/2017 27 56.00




Date: 8 /23/2017

Section Condition Report

Pavement Database: SNS_PMMS_2017

4 of 4

Arithmetic PCI Weighted
Average Standard Average
Average Total Number PCI Deviation PCI
Age Age At Area of

Category Inspection (SqFt) Sections
03-05 4.00 647,903.00 9 93.22 1.64 93.40
06-10 7.50 442,188.00 12 93.00 2.30 93.27
11-15 11.47 1,759,710.00 15 82.27 10.17 84.05
16-20 18.00 377,503.00 8 64.13 17.29 65.04
21-25 25.00 223,429.00 2 60.00 4.24 62.32
26-30 27.00 826,538.00 7 54.14 14.14 54.68
over 40 49.00 593,310.00 9 59.22 10.53 57.68
All 18.10 4,870,581.00 62 76.35 18.09 75.47




Work History Report

Date:08/23/2017 1 of 9
Pavement Database:SNS_PMMS 2017
Network: SNS Branch: AHGRNO (North Hangar Apron) Section: 10 Surface: AC
L.C.D.: 01/01/1990 Use: APRON Rank P Length: 915.00 Ft Width: 300.00 Ft  True Area:227.416.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) mMgR | Comments
08/01/2005 | SS-SC Surface Seal - Seal Coat $0 0.00] False
01/01/1990 | HI-AG New Construction $0 0.00] True
Network: SNS Branch: AHGRNO (North Hangar Apron) Section: 20 Surface: AC
L.C.D.: 01/01/1990 Use: APRON Rank P Length: 352.00 Ft  Width: 287.00 Ft  True Area: 68.083.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) M&R | Comments
08/01/2005 | SS-SC Surface Seal - Seal Coat $0 0.00] False
01/01/1990 | HI-AG New Construction $0 0.00] True
Network: SNS Branch: AHGRNO (North Hangar Apron) Section: 30 Surface: AC
L.C.D.: 08/01/2005 Use: APRON Rank P Length: 368.00 Ft Width: 112.00 Ft  True Area: 32.301.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | mgRr | Comments
08/01/2005 | CR-AC Complete Reconstruction - AC $0 0.00] True
Network: SNS Branch: AHGRSO (South Hangar Apron) Section: 10 Surface: AC
L.C.D.: 07/01/1998 Use: APRON Rank P Length: 483.00 Ft  Width: 238.00 Ft  True Area: 71.137.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
07/01/1998 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: AHGRSO (South Hangar Apron) Section: 20 Surface: PCC
L.C.D.: 07/01/1998 Use: APRON Rank P Length: 60.00 Ft Width: 94.00 Ft True Area: 6.420.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
07/01/1998 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: AHGRSO (South Hangar Apron) Section: 30 Surface: AC
L.C.D.: 12/25/2009 Use: APRON Rank P Length: 80.00 Ft  Width: 607.00 Ft  True Area: 39.005.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
12/25/2009 | CR-AC Complete Reconstruction - AC $0 2.50] True P-401
12/24/2009 | CO-TA Coat - Tack $0 0.00| False P-603
12/23/2009 LC-AC Surface Course - AC (Layer Ci $0 2.50| False P-401
12/22/2009 | CO-PR Coat - Prime $0 0.00] False P-602
12/21/2009 BA-AG Base Course - Aggregate $0 13.00] False P-209
12/20/2009 | SB-LS Subbase-Lime Stabilized $0 18.00| False P-155
Network: SNS Branch: AHGRSO (South Hangar Apron) Section: 40 Surface: AC
L.C.D.: 07/01/1992 Use: APRON Rank P Length: 1.013.00 Ft Width: 284.00 Ft  True Area:198.165.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
07/01/1992 | NU-IN New Construction - Initial $0 0.00| True
Network: SNS Branch; AHGRSO (South Hangar Apron) Section: 50 Surface: AC
L.C.D.: 07/01/1992 Use: APRON Rank P Length: 208.00 Ft  Width: 118.00 Ft  True Area: 25.264.00 SaF
Work Work Work Thickness| Major c
Date Code Description Cost (in) M&R | Comments
07/01/1992 | NU-IN New Construction - Initial $0 0.00| True




Work History Report

Date:08/23/2017 2 of 9
Pavement Database:SNS_PMMS 2017
Network: SNS Branch: AHGRSO (South Hangar Apron) Section: 60 Surface: AC
L.C.D.: 01/01/2001 Use: APRON Rank P Length: 100.00 Ft Width:  1,000.00 Ft  True Area:138.028.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) mMgR | Comments
01/01/2001 NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch; AHGRSO (South Hangar Apron) Section: 70 Surface: AC
L.C.D.: 12/25/2010 Use: APRON Rank P Length: 216.00 Ft  Width: 46.00 Ft  True Area: 10.147.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) m&R | Comments
12/25/2010 | CR-AC Complete Reconstruction - AC $0 0.00] True P-401
12/24/2010 | BA-AG Base Course - Aggregate $0 0.00] False P-209
12/23/2010 | SB-LS Subbase-Lime Stabilized $0 6.00] False P-155
Network: SNS Branch: AHGRSO (South Hangar Apron) Section: 80 Surface: AC
L.C.D.: 07/17/2004 Use: APRON Rank P Length: 71.00 Ft Width: 409.00 Ft  True Area: 29.692.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | mgRr | Comments
07/17/2004 NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: ATD (Tie Down Apron) Section: 10 Surface: AC
L.C.D.: 01/01/1990 Use: APRON Rank P Length: 860.00 Ft  Width: 382.00 Ft  True Area:316.479.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
01/01/1990 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: ATD (Tie Down Apron) Section: 20 Surface: PCC
L.C.D.: 01/01/1990 Use: APRON Rank P Length: 288.00 Ft Width: 200.00 Ft True Area: 59.373.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
01/01/1990 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: ATD (Tie Down Apron) Section: 30 Surface: AC
L.C.D.: 01/01/1990 Use: APRON Rank P Length: 344.00 Ft  Width: 192.00 Ft  True Area; 66.587.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
08/01/2006 | SS-SC Surface Seal - Seal Coat $0 0.00] False
01/01/1990 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: ATERM (Terminal Apron) Section: 10 Surface: PCC
L.C.D.: 01/01/1968 Use: APRON Rank P Length: 600.00 Ft  Width: 320.00 Ft  True Area:183.317.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MR | Comments
01/01/1968 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: ATERM (Terminal Apron) Section: 20 Surface: PCC
L.C.D.: 01/01/1968 Use: APRON Rank P Length: 500.00 Ft  Width: 320.00 Ft  True Area:120.440.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | maRr | Comments
01/01/1968 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: ATERM (Terminal Apron) Section: 30 Surface: PCC
L.C.D.: 01/01/1968 Use: APRON Rank P Length: 1.017.00 Ft  Width: 30.00 Ft  True Area: 30.598.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in | maRr | Comments
01/01/1968 | NU-IN New Construction - Initial $0 0.00] True




Date:08/23/2017 Work History Report 3 of 9
Pavement Database:SNS PMMS 2017

Network: SNS Branch: HELI (Helipad) Section: 10 Surface: AC

L.C.D.: 01/01/1990 Use: HELIPAD Rank P Length: 301.00 Ft Width: 239.00 Ft  True Area: 75.915.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) mMgR | Comments

08/01/2003 SS-SC Surface Seal - Seal Coat $0 0.00| False

01/01/1990 NU-IN New Construction - Initial $0 0.00] True

Network: SNS Branch: HGCON (Hangar Connector) Section: 10 Surface: AC

L.C.D.: 12/25/2009 Use: TAXIWAY Rank P Length: 47.00 Ft  Width: 31.00 Ft  True Area: 1.854.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) M&R | Comments

12/25/2009 CR-AC Complete Reconstruction - AC $0 2.50| True P-401

12/24/2009 | CO-TA Coat - Tack $0 0.00] False P-603

12/23/2009 LC-AC Surface Course - AC (Layer Ci $0 2.50| False P-401

12/22/2009 CO-PR Coat - Prime $0 0.00| False P-602

12/21/2009 BA-AG Base Course - Aggregate $0 13.00] False P-209

12/20/2009 | SB-LS Subbase-Lime Stabilized $0 18.00| False P-155

Network: SNS Branch: HGCON (Hangar Connector) Section: 20 Surface: AC

L.C.D.: 12/25/2010 Use: TAXIWAY Rank P Length: 52.00 Ft  Width: 40.00 Ft  True Area: 2.622.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | maRr | Comments

12/25/2010 CR-AC Complete Reconstruction - AC $0 2.50| True P-401

12/24/2010 | CO-TA Coat - Tack $0 0.00] False P-603

12/23/2010 | LC-AC Surface Course - AC (Layer Ci $0 2.50] False P-401

12/22/2010 | CO-PR Coat - Prime $0 0.00] False P-602

12/21/2010 BA-AG Base Course - Aggregate $0 13.00| False P-209

12/20/2010 | SB-LS Subbase-Lime Stabilized $0 18.00| False P-155

Network: SNS Branch: HGCON (Hangar Connector) Section: 30 Surface: AC

L.C.D.: 12/25/2010 Use: TAXIWAY Rank P Length: 51.00 Ft  Width: 40.00 Ft  True Area: 2.735.00 SaF
Work Work Work Thickness| Major c
Date Code Description Cost (in) M&R | Comments

12/25/2010 CR-AC Complete Reconstruction - AC $0 2.50] True P-401

12/24/2010 | CO-TA Coat - Tack $0 0.00] False P-603

12/23/2010 LC-AC Surface Course - AC (Layer Ci $0 2.50| False P-401

12/22/2010 | CO-PR Coat - Prime $0 0.00| False P-602

12/21/2010 BA-AG Base Course - Aggregate $0 13.00| False P-209

12/20/2010 | SB-LS Subbase-Lime Stabilized $0 18.00] False P-155

Network: SNS Branch: HGCON (Hangar Connector) Section: 40 Surface: AC

L.C.D.: 12/25/2010 Use: TAXIWAY Rank P Length: 70.00 Ft  Width: 50.00 Ft  True Area: 4.321.00 Saf
Work Work Work Thickness| Major c
Date Code Description Cost (in) M&R | Comments

12/25/2010 CR-AC Complete Reconstruction - AC $0 2.50] True P-401

12/24/2010 | CO-TA Coat - Tack $0 0.00] False P-603

12/23/2010 LC-AC Surface Course - AC (Layer Ci $0 2.50| False P-401

12/22/2010 | CO-PR Coat - Prime $0 0.00] False P-602

12/21/2010 BA-AG Base Course - Aggregate $0 13.00] False P-209

12/20/2010 | SB-LS Subbase-Lime Stabilized $0 18.00| False P-155

Network: SNS Branch: R08 (Runway 08/26) Section: 10C Surface: AC

L.C.D.: 08/01/2005 Use: RUNWAY Rank P Length:  5.267.00 Ft  Width: 50.00 Ft  True Area:263.346.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments

08/01/2005 NU-IN New Construction - Initial $0 0.00| True
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Network: SNS Branch: R08 (Runway 08/26) Section: 10L Surface: AC
L.C.D.: 08/01/2005 Use: RUNWAY Rank P Length: 5.307.00 Ft Width: 50.00 Ft  True Area:272.377.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) mMgR | Comments
08/01/2005 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: R08 (Runway 08/26) Section: 10R Surface: AC
L.C.D.: 08/01/2005 Use: RUNWAY Rank P Length: 5.227.00 Ft  Width: 50.00 Ft  True Area:261.320.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) m&R | Comments
08/01/2005 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: R08 (Runway 08/26) Section: 20 Surface: AC
L.C.D.: 12/25/2009 Use: RUNWAY Rank P Length: 250.00 Ft  Width: 150.00 Ft  True Area: 37.500.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | mgR | Comments
12/25/2009 | ML-OL Mill and Overlay $0 2.50] True P-401
12/24/2009 | CO-TA Coat - Tack $0 0.00| False P-603
Network: SNS Branch: R13 (Runway 13/31) Section: 10C Surface: AC
L.C.D.: 04/01/2006 Use: RUNWAY Rank P Length: 4.825.00 Ft  Width: 50.00 Ft  True Area:241.250.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | m&R | Comments
04/01/2006 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: R13 (Runway 13/31) Section: 10L Surface: AC
L.C.D.: 04/01/2006 Use: RUNWAY Rank P Length: 4.825.00 Ft  Width: 50.00 Ft  True Area:269.750.00 SaF
Work Work Work Thickness| Major c
Date Code Description Cost (in) | mgRr | Comments
04/01/2006 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: R13 (Runway 13/31) Section: 10R Surface: AC
L.C.D.: 04/01/2006 Use: RUNWAY Rank P Length:  4.825.00 Ft  Width: 50.00 Ft  True Area:256.850.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) M&R | Comments
04/01/2006 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWA (Taxiway A) Section: 10 Surface: AC
L.C.D.: 12/25/2013 Use: TAXIWAY Rank P Length: 425,00 Ft Width: 50.00 Ft  True Area: 21.686.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) M&R | Comments
12/25/2013 | ML-OL Mill and Overlay $0 3.00] True P-401
08/01/2005 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWA (Taxiway A) Section: 20 Surface: AC
L.C.D.: 12/25/2013 Use: TAXIWAY Rank P Length: 229.00 Ft  Width: 107.00 Ft  True Area: 23.170.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) M&R | Comments
12/25/2013 ML-OL Mill and Overlay $0 3.00] True P-401
08/01/2005 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWA (Taxiway A) Section: 30 Surface: AC
L.C.D.: 12/25/2013 Use: TAXIWAY Rank P Length: 2.259.00 Ft  Width: 50.00 Ft  True Area:122.877.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in | maRr | Comments
12/25/2013 | ML-OL Mill and Overlay $0 3.00] True P-401
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08/01/2005 | NU-IN | New Construction - Initial $O| 0.00| True |
Network: SNS Branch: TWA (Taxiway A) Section: 35 Surface: AC
L.C.D.: 08/01/2005 Use: TAXIWAY Rank P Length: 53.00 Ft Width: 75.00 Ft  True Area: 5.945.00 SaF
Work Work Work Thickness| Major c
Date Code Description Cost (in) maR | Comments
08/01/2005 NU-IN New Construction - Initial $0 0.00| True
Network: SNS Branch: TWA (Taxiway A) Section: 40 Surface: AC
L.C.D.: 12/25/2010 Use: TAXIWAY Rank P Length: 149.00 Ft  Width: 70.00 Ft  True Area: 12.453.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) m&R | Comments
12/25/2010 | CR-AC Complete Reconstruction - AC $0 2.50] True P-401
12/24/2010 | CO-TA Coat - Tack $0 0.00| False P-603
12/23/2010 LC-AC Surface Course - AC (Layer Ci $0 2.50| False P-401
12/22/2010 | CO-PR Coat - Prime $0 0.00| False P-602
12/21/2010 BA-AG Base Course - Aggregate $0 13.00] False P-209
12/20/2010 | SB-LS Subbase-Lime Stabilized $0 18.00] False P-155
Network: SNS Branch: TWA (Taxiway A) Section: 50 Surface: AC
L.C.D.: 12/25/2013 Use: TAXIWAY Rank P Length: 1.807.00 Ft  Width: 50.00 Ft  True Area: 95.193.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) mgR | Comments
12/25/2013 | ML-OL Mill and Overlay $0 3.00] True P-401
08/01/2005 NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWA (Taxiway A) Section: 60 Surface: AC
L.C.D.: 12/25/2013 Use: TAXIWAY Rank P Length: 450.00 Ft Width: 98.00 Ft  True Area: 39.726.00 SaF
Work Work Work Thickness| Major c t
Date Code Description Cost (in) M&R | “emments
12/25/2013 | ML-OL Mill and Overlay $0 3.00| True P-401
08/01/2005 NU-IN New Construction - Initial $0 0.00| True
Network: SNS Branch: TWB (Taxiway B) Section: 10 Surface: AC
L.C.D.: 12/25/2009 Use: TAXIWAY Rank P Length: 1.914.00 Ft  Width: 50.00 Ft  True Area:100.734.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) M&R | Comments
12/25/2009 CR-AC Complete Reconstruction - AC $0 2.50] True P-401
12/24/2009 | CO-TA Coat - Tack $0 0.00| False P-603
12/23/2009 | LC-AC Surface Course - AC (Layer Ci $0 2.50| False P-401
12/22/2009 | CO-PR Coat - Prime $0 0.00| False P-602
12/21/2009 BA-AG Base Course - Aggregate $0 13.00] False P-209
12/20/2009 | SB-LS Subbase-Lime Stabilized $0 18.00| False P-155
Network: SNS Branch: TWB (Taxiway B) Section: 15 Surface: AC
L.C.D.: 12/25/2010 Use: TAXIWAY Rank P Length: 2175.00 Ft  Width: 50.00 Ft  True Area:111.142.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | mgRr | Comments
12/25/2010 CR-AC Complete Reconstruction - AC $0 2.50| True P-401
12/24/2010 | CO-TA Coat - Tack $0 0.00| False P-603
12/23/2010 | LC-AC Surface Course - AC (Layer Ci $0 2.50] False P-401
12/22/2010 | CO-PR Coat - Prime $0 0.00| False P-602
12/21/2010 | BA-AG Base Course - Aggregate $0 13.00| False P-209
12/20/2010 | SB-LS Subbase-Lime Stabilized $0 18.00| False P-155
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Network: SNS Branch: TWB (Taxiway B) Section: 20 Surface: AC
L.C.D.: 09/01/2006 Use: TAXIWAY Rank P Length: 305.00 Ft Width: 50.00 Ft  True Area: 19.031.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) mMgR | Comments
09/01/2006 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWB (Taxiway B) Section: 25 Surface: AC
L.C.D.: 04/01/2006 Use: TAXIWAY Rank P Length: 88.00 Ft  Width: 70.00 Ft  True Area: 7.317.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) m&R | Comments
04/01/2006 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWB (Taxiway B) Section: 30 Surface: AC
L.C.D.: 09/01/2006 Use: TAXIWAY Rank P Length: 1.494.00 Ft  Width: 50.00 Ft  True Area: 75.583.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | mgR | Comments
09/01/2006 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWB (Taxiway B) Section: 40 Surface: AC
L.C.D.: 09/01/2006 Use: TAXIWAY Rank P Length: 125.00 Ft  Width: 71.00 Ft  True Area: 9.794.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | mgRr | Comments
09/01/2006 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWC (Taxiway C) Section: 10 Surface: AC
L.C.D.: 12/25/2013 Use: TAXIWAY Rank P Length: 5.085.00 Ft  Width: 50.00 Ft  True Area:270.996.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | mar | Comments
12/25/2013 | ML-OL Mill and Overlay $0 3.00] True P-401
09/01/2006 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWC (Taxiway C) Section: 20 Surface: AC
L.C.D.: 12/25/2013 Use: TAXIWAY Rank P Length: 100.00 Ft  Width: 100.00 Ft  True Area: 34.722.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) M&R | Comments
12/25/2013 ML-OL Mill and Overlay $0 3.00] True P-401
09/01/2006 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWD (Taxiway D) Section: 10 Surface: AC
L.C.D.: 01/01/1968 Use: TAXIWAY Rank P Length: 133.00 Ft  Width: 60.00 Ft  True Area: 11.918.00 SaF
Work Work Work Thickness| Major c
Date Code Description Cost (in) M&R | Comments
09/01/2004 | SS-SC Surface Seal - Seal Coat $0 0.00] False
01/01/1968 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWD (Taxiway D) Section: 20 Surface: AC
L.C.D.: 12/25/2009 Use: TAXIWAY Rank P Length:  1.585.00 Ft  Width: 60.00 Ft  True Area;110.232.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | maRr | Comments
12/25/2009 CR-AC Complete Reconstruction - AC $0 1.50 True P-401
12/24/2009 | CO-TA Coat - Tack $0 0.00| False P-603
12/23/2009 LC-AC Surface Course - AC (Layer Ci $0 3.50| False P-401
12/22/2009 | CO-PR Coat - Prime $0 0.00| False P-602
12/21/2009 BA-AG Base Course - Aggregate $0 13.00] False P-209
12/20/2009 | SB-LS Subbase-Lime Stabilized $0 18.00| False P-155
09/01/2004 | NU-IN New Construction - Initial $0 0.00] True




Work History Report

Date:08/23/2017 7 of 9
Pavement Database:SNS_PMMS 2017
Network: SNS Branch: TWD (Taxiway D) Section: 25 Surface: AC
L.C.D.: 04/01/2006 Use: TAXIWAY Rank P Length: 99.00 Ft Width: 60.00 Ft  True Area: 6.915.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) mMgR | Comments
04/01/2006 | NU-IN New Construction - Initial $0 0.00| True
Network: SNS Branch: TWD (Taxiway D) Section: 30 Surface: AC
L.C.D.: 01/01/1968 Use: TAXIWAY Rank P Length: 1.166.00 Ft  Width: 60.00 Ft  True Area: 70.610.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) m&R | Comments
12/25/2009 | CS-SS Crack Seal - Slurry Seal $0 0.00] False
09/01/2004 | SS-SC Surface Seal - Seal Coat $0 0.00] False
01/01/1968 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWE (Taxiway E) Section: 10 Surface: PCC
L.C.D.: 01/01/1968 Use: TAXIWAY Rank P Length: 457.00 Ft Width: 75.00 Ft  True Area: 34.238.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | mgRr | Comments
01/01/1968 | NU-IN New Construction - Initial $0 0.00| True
Network: SNS Branch: TWF (Taxiway F) Section: 10 Surface: PCC
L.C.D.: 01/01/1968 Use: TAXIWAY Rank P Length: 655.00 Ft  Width: 75.00 Ft  True Area: 49.134.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
01/01/1968 | NC-PC New Construction - PCC $0 0.00] True
Network: SNS Branch: TWF (Taxiway F) Section: 20 Surface: APC
L.C.D.: 04/01/2006 Use: TAXIWAY Rank P Length: 80.00 Ft Width: 104.00 Ft True Area: 8.239.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
04/01/2006 | OL-AC Overlay - AC $0 0.00] True
01/01/1968 | NC-PC New Construction - PCC $0 0.00| True
Network: SNS Branch: TWG (Taxiway G) Section: 10 Surface: AC
L.C.D.: 07/01/1999 Use: TAXIWAY Rank P Length: 345.00 Ft  Width: 42.00 Ft  True Area: 14.894.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) meR | Comments
07/01/1999 | NU-IN New Construction - Initial $0 0.00] True
01/01/1990 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWG (Taxiway G) Section: 20 Surface: AC
L.C.D.: 07/01/1999 Use: TAXIWAY Rank P Length: 299.00 Ft Width: 50.00 Ft  True Area: 17.589.00 SaF
Work Work Work Thickness| Major c
Date Code Description Cost (in) | mar | Comments
07/01/1999 | NU-IN New Construction - Initial $0 0.00| True
Network: SNS Branch: TWH (Taxiway H) Section: 10 Surface: PCC
L.C.D.: 01/01/1968 Use: TAXIWAY Rank P Length: 351.00 Ft  Width: 50.00 Ft  True Area: 17.990.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) | mgR | Comments
01/01/1968 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWJ (Taxiway J) Section: 10 Surface: AC
L.C.D.: 08/01/1999 Use: TAXIWAY Rank P Length: 220.00 Ft  Width: 50.00 Ft  True Area: 11.011.00 SaF
Work Work Work Thickness| Major c
Date Code Description Cost (in) M&R | Comments
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08/01/1999 | NU-IN | New Construction - Initial | $O| 0.00| True |
Network: SNS Branch: TWJ (Taxiway J) Section: 20 Surface: AC
L.C.D.: 08/01/1999 Use: TAXIWAY Rank P Length: 107.00 Ft Width: 43.00 Ft  True Area: 6.117.00 SaF
Work Work Work Thickness| Major c
Date Code Description Cost (in) maR | Comments
08/01/1999 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWK (Taxiway K) Section: 10 Surface: AC
L.C.D.: 12/25/2013 Use: TAXIWAY Rank P Length: 505.00 Ft  Width: 50.00 Ft  True Area: 28.386.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) m&R | Comments
12/25/2013 | ML-OL Mill and Overlay $0 3.00] True P-401
07/01/1999 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWK (Taxiway K) Section: 20 Surface: AC
L.C.D.: 12/25/2013 Use: TAXIWAY Rank P Length: 149.00 Ft Width: 79.00 Ft  True Area: 11.147.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost | (jn) | mar | Comments
12/25/2013 | ML-OL Mill and Overlay $0 3.00| True pP-401
08/01/1999 | NU-IN New Construction - Initial $0 0.00| True
Network: SNS Branch: TWL (Taxiway L) Section: 10 Surface: PCC
L.C.D.: 01/01/1968 Use: TAXIWAY Rank P Length: 995.00 Ft Width: 75.00 Ft  True Area: 75.065.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
01/01/1968 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWN (Taxiway N) Section: 10 Surface: AC
L.C.D.: 12/25/2009 Use: TAXIWAY Rank P Length: 141.00 Ft Width: 50.00 Ft  True Area: 9.443.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
12/25/2009 | CR-AC Complete Reconstruction - AC $0 2.50] True P-401
12/24/2009 | CO-TA Coat - Tack $0 0.00| False P-603
12/23/2009 | LC-AC Surface Course - AC (Layer C $0 2.50| False P-401
12/22/2009 | CO-PR Coat - Prime $0 0.00] False P-602
12/21/2009 | BA-AG Base Course - Aggregate $0 13.00| False P-209
12/20/2009 | SB-LS Subbase-Lime Stabilized $0 18.00| False P-155
08/01/1999 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWP (Taxiway P) Section: 10 Surface: AC
L.C.D.: 08/01/1999 Use: TAXIWAY Rank P Length: 2.252.00 Ft Width: 50.00 Ft  True Area:112.307.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) M&R | Comments
08/01/1999 | NU-IN New Construction - Initial $0 0.00] True
Network: SNS Branch: TWP (Taxiway P) Section: 20 Surface: AC
L.C.D.: 06/01/1990 Use: TAXIWAY Rank P Length: 240.00 Ft  Width: 50.00 Ft  True Area: 12.685.00 SaF
Work Work Work Thickness| Major
Date Code Description Cost (in) MgR | Comments
06/01/1990 | NU-IN New Construction - Initial $0 0.00] True
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Summary:

Section Area Total Thickness Avg Thickness STD
Work Description Count (SqFt) (in) (in)

Base Course - Aggregate 11 404,688.00 11.82 3.92
Coat - Prime 10 394,541.00 .00 .00
Coat - Tack 11 432,041.00 .00 .00
Complete Reconstruction - AC 12 436,989.00 2.00 98
Crack Seal - Slurry Seal 1 70,610.00 .00

Mill and Overlay 10 685,403.00 2.95 16
New Construction 2 295,499.00 .00 .00
New Construction - Initial 48 4,177,789.00 .00 .00
New Construction - PCC 2 57,373.00 .00 00
Overlay - AC 1 8,239.00 .00

Subbase-Lime Stabilized 11 404,688.00 16.91 3.62
Surface Course - AC (Layer 10 394,541.00 2.60 32
Surface Seal - Seal Coat 6 520,529.00 .00 00
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Salinas Municipal

20717 AIRPORT PAVEMENT MANAGEMENT SYSTEM REPORT Airport (SNS)

Table C-1
2017 PCI Summary

SNS AHGRNO North Hangar Apron Apron 10 227,416 AC 34 Very Poor
SNS AHGRNO North Hangar Apron Apron 20 68,083 AC 39 Very Poor
SNS AHGRNO North Hangar Apron Apron 30 32,301 AC 89 Good
SNS AHGRSO South Hangar Apron Apron 10 71,137 AC 50 Poor
SNS AHGRSO South Hangar Apron Apron 20 6,420 PCC 69 Fair
SNS AHGRSO South Hangar Apron Apron 30 39,005 AC 94 Good
SNS AHGRSO South Hangar Apron Apron 40 198,165 AC 63 Fair
SNS AHGRSO South Hangar Apron Apron 50 25,264 AC 57 Fair
SNS AHGRSO | South Hangar Apron Apron 60 138,028 AC 78 Satisfactory
SNS AHGRSO South Hangar Apron Apron 70 10,147 AC 86 Good
SNS AHGRSO | South Hangar Apron Apron 80 29,692 AC 74 Satisfactory
SNS ATD Tie Down Apron Apron 10 316,479 AC 69 Fair
SNS ATD Tie Down Apron Apron 20 59,373 PCC 62 Fair
SNS ATD Tie Down Apron Apron 30 66,587 AC 49 Poor
SNS ATERM Terminal Apron Apron 10 183,317 PCC 66 Fair
SNS ATERM Terminal Apron Apron 20 120,440 PCC 46 Poor
SNS ATERM Terminal Apron Apron 30 30,598 PCC 67 Fair
SNS HELI Helipad Helipad 10 75,915 AC 70 Fair
SNS HGCON Hangar Connector Taxiway 10 1,854 AC 94 Good
SNS HGCON Hangar Connector Taxiway 20 2,622 AC 94 Good
SNS HGCON Hangar Connector Taxiway 30 2,735 AC 94 Good
SNS HGCON Hangar Connector Taxiway 40 4,321 AC 94 Good
SNS R08 Runway 08/26 Runway 20 37,500 AC 94 Good
SNS R08 Runway 08/26 Runway 10C 263,346 AC 75 Satisfactory
SNS R08 Runway 08/26 Runway 10L 272,377 AC 78 Satisfactory
SNS R0O8 Runway 08/26 Runway 10R 261,320 AC 81 Satisfactory
SNS R13 Runway 13/31 Runway 10C 241,250 AC 90 Good
SNS R13 Runway 13/31 Runway 10L 269,750 AC 89 Good
SNS R13 Runway 13/31 Runway 10R 256,850 AC 91 Good
SNS TWA Taxiway A Taxiway 10 21,686 AC 94 Good
SNS TWA Taxiway A Taxiway 20 23,170 AC 94 Good
SNS TWA Taxiway A Taxiway 30 122,877 AC 93 Good
SNS TWA Taxiway A Taxiway 35 5,945 AC 60 Fair
SNS TWA Taxiway A Taxiway 40 12,453 AC 94 Good
SNS TWA Taxiway A Taxiway 50 95,193 AC 93 Good
SNS TWA Taxiway A Taxiway 60 39,726 AC 94 Good

Kimley »Horn Appendix C - Pavement Condition Index



Salinas Municipal
Airport (SNS)

2017 AIRPORT PAVEMENT MANAGEMENT SYSTEM REPORT

SALINAS

Table C-1 (cont.)
2017 PCI Summary

Network  Branch Name Branch Section | Estimated | Surface | 2017 PCI
ID ID (VETSS ID Area (SF) Type PCI Category
SNS TWB C 94

Taxiway B Taxiway 10 100,734 A Good
SNS TWB Taxiway B Taxiway 15 111,142 AC 93 Good
SNS TWB Taxiway B Taxiway 20 19,031 AC 94 Good
SNS TWB Taxiway B Taxiway 25 7,317 AC 86 Good
SNS TWB Taxiway B Taxiway 30 75,583 AC 90 Good
SNS TWB Taxiway B Taxiway 40 9,794 AC 94 Good
SNS TWC Taxiway C Taxiway 10 270,996 AC 94 Good
SNS TWC Taxiway C Taxiway 20 34,722 AC 89 Good
SNS TWD Taxiway D Taxiway 10 11,918 AC 59 Fair
SNS TWD Taxiway D Taxiway 20 110,232 AC 93 Good
SNS TWD Taxiway D Taxiway 25 6,915 AC 70 Fair
SNS TWD Taxiway D Taxiway 30 70,610 AC 40 Very Poor
SNS TWE Taxiway E Taxiway 10 34,238 PCC 56 Fair
SNS TWF Taxiway F Taxiway 10 49,134 PCC 65 Fair
SNS TWF Taxiway F Taxiway 20 8,239 APC 73 Satisfactory
SNS TWG Taxiway G Taxiway 10 14,894 AC 32 Very Poor
SNS TWG Taxiway G Taxiway 20 17,589 AC 67 Fair
SNS TWH Taxiway H Taxiway 10 17,990 PCC 73 Satisfactory
SNS TWJ Taxiway J Taxiway 10 11,011 AC 67 Fair
SNS TWJ Taxiway J Taxiway 20 6,117 AC 89 Good
SNS TWK Taxiway K Taxiway 10 28,386 AC 94 Good
SNS TWK Taxiway K Taxiway 20 11,147 AC 94 Good
SNS TWL Taxiway L Taxiway 10 75,065 PCC 61 Fair
SNS TWN Taxiway N Taxiway 10 9,443 AC 92 Good
SNS TWP Taxiway P Taxiway 10 112,307 AC 61 Fair
SNS TWP Taxiway P Taxiway 20 12,685 AC 56 Fair
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Salinas Municipal
Airport (SNS)

2017 AIRPORT PAVEMENT MANAGEMENT SYSTEM REPORT

SALINAS

Table C-2
5-Year (2018-2022) Predicted PCl Summary

Network | B nech D | Section 2018 2019
ID ID
SNS 33 31 29 28 26

AHGRNO 10 Apron
SNS AHGRNO 20 Apron 38 36 34 33 31
SNS AHGRNO 30 Apron 88 86 84 83 81
SNS AHGRSO 10 Apron 49 47 45 44 42
SNS AHGRSO 20 Apron 68 67 66 65 64
SNS AHGRSO 30 Apron 93 91 89 88 86
SNS AHGRSO 40 Apron 62 60 58 57 55
SNS AHGRSO 50 Apron 56 54 52 51 49
SNS AHGRSO 60 Apron 77 75 73 72 70
SNS AHGRSO 70 Apron 85 83 81 80 78
SNS AHGRSO 80 Apron 73 71 69 68 66
SNS ATD 10 Apron 68 66 64 63 61
SNS ATD 20 Apron 61 60 59 58 57
SNS ATD 30 Apron 48 46 44 43 41
SNS ATERM 10 Apron 65 64 63 62 61
SNS ATERM 20 Apron 45 44 43 42 41
SNS ATERM 30 Apron 66 65 64 63 62
SNS HELI 10 Helipad 69 67 65 64 62
SNS HGCON 10 Taxiway 93 91 89 88 86
SNS HGCON 20 Taxiway 93 91 89 88 86
SNS HGCON 30 Taxiway 93 91 89 88 86
SNS HGCON 40 Taxiway 93 91 89 88 86
SNS R08 20 Runway 93 91 89 88 86
SNS R08 10C Runway 74 72 70 69 67
SNS R08 10L Runway 77 75 73 72 70
SNS R08 10R Runway 80 78 76 75 73
SNS R13 10C Runway 89 87 85 84 82
SNS R13 10L Runway 88 86 84 83 81
SNS R13 10R Runway 90 88 86 85 83
SNS TWA 10 Taxiway 93 91 89 88 86
SNS TWA 20 Taxiway 93 91 89 88 86
SNS TWA 30 Taxiway 92 90 88 87 85
SNS TWA 35 Taxiway 59 57 55 54 52
SNS TWA 40 Taxiway 93 91 89 88 86
SNS TWA 50 Taxiway 92 90 88 87 85
SNS TWA 60 Taxiway 93 91 89 88 86
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Salinas Municipal
Airport (SNS)

2017 AIRPORT PAVEMENT MANAGEMENT SYSTEM REPORT

SALINAS

Table C-2 (cont.)
5-Year (2018-2022) Predicted PCl Summary

Network | B nech D | Section 2018 2019
ID ID
SNS TWB 10 93 91 89 88 86

Taxiway
SNS TWB 15 Taxiway 92 90 88 87 85
SNS TWB 20 Taxiway 93 91 89 88 86
SNS TWB 25 Taxiway 85 83 81 80 78
SNS TWB 30 Taxiway 89 87 85 84 82
SNS TWB 40 Taxiway 93 91 89 88 86
SNS TWC 10 Taxiway 93 91 89 88 86
SNS TWC 20 Taxiway 88 86 84 83 81
SNS TWD 10 Taxiway 58 56 54 53 51
SNS TWD 20 Taxiway 92 90 88 87 85
SNS TWD 25 Taxiway 69 67 65 64 62
SNS TWD 30 Taxiway 39 37 35 34 32
SNS TWE 10 Taxiway 55 54 53 52 51
SNS TWF 10 Taxiway 64 63 62 61 60
SNS TWF 20 Taxiway 72 70 68 67 65
SNS TWG 10 Taxiway 31 29 27 26 24
SNS TWG 20 Taxiway 66 64 62 61 59
SNS TWH 10 Taxiway 72 7 70 69 68
SNS TWJ 10 Taxiway 66 64 62 61 59
SNS T™WJ 20 Taxiway 88 86 84 83 81
SNS TWK 10 Taxiway 93 91 89 88 86
SNS TWK 20 Taxiway 93 91 89 88 86
SNS TWL 10 Taxiway 60 59 58 57 56
SNS TWN 10 Taxiway 91 89 87 86 84
SNS TWP 10 Taxiway 60 58 56 55 53
SNS TWP 20 Taxiway 55 53 51 50 48

Kimley »Horn Appendix C - Pavement Condition Index
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Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: AHGRNO Name: North Hangar Apron Use: APRON Area: 327,800.00SqFt

Section: 10 of 3 From: - To: - Last Const.:  01/01/1990
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  227,416.00SqFt Length: 915.00Ft Width: 300.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 47 Surveyed: 7

Conditions: PCI: 34
Inspection Comments:

Sample Number: 02 Type: R Area: 4,640.00SqFt PCI=12
Sample Comments:

41 ALLIGATOR CRACKING M 1,621.00 SqgFt Comments:
41 ALLIGATOR CRACKING L 98.00 SqgFt Comments:
45 DEPRESSION L 500.00 SqgFt Comments:
52 RAVELING M 928.00 SqgFt Comments:
52 RAVELING L 3,712.00 SgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 120.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 65.00 Ft Comments:
Sample Number: 11 Type: R Area: 3,854.00SqFt PCI=10

Sample Comments:

43 BLOCK CRACKING M 1,350.00 SgFt Comments:
41 ALLIGATOR CRACKING M 2,500.00 SqgFt Comments:
52 RAVELING L 2,698.00 SgFt Comments:
52 RAVELING M 1,156.00 SqgFt Comments:
Sample Number: 19 Type: R Area: 4,793.00SqFt PCI=33

Sample Comments:

41 ALLIGATOR CRACKING L 63.00 SgFt Comments:
41 ALLIGATOR CRACKING M 108.00 SgFt Comments:
45 DEPRESSION M 21.00 SgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 100.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 41.00 Ft Comments:
52 RAVELING L 959.00 SqgFt Comments:
57 WEATHERING L 3,834.00 SgFt Comments:
Sample Number: 24 Type: R Area: 5,424.00SqFt PCI =40

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING M 62.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 221.00 Ft Comments:
41 ALLIGATOR CRACKING L 250.00 SqgFt Comments:
43 BLOCK CRACKING L 1,665.00 SqgFt Comments:
52 RAVELING L 1,085.00 SqgFt Comments:
57 WEATHERING L 4,339.00 SqgFt Comments:
Sample Number: 34 Type: R Area: 4,260.00SqFt PCI =34

Sample Comments:

43 BLOCK CRACKING L 2,204.00 SqgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 61.00 Ft Comments:
41 ALLIGATOR CRACKING M 4_00 SgFt Comments:
41 ALLIGATOR CRACKING L 192.00 SqgFt Comments:
45 DEPRESSION L 30.00 SgFt Comments:



Re-inspection Report

SNS_PMMS 2017
Report Generated Date: August 23, 2017

52 RAVELING

57 WEATHERING

53 RUTTING

Sample Number: 36 Type: R Area:

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING
50 PATCHING

41 ALLIGATOR CRACKING

52 RAVELING

57 WEATHERING

Sample Number: 40 Type: R Area:

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING
53 RUTTING

52 RAVELING

57 WEATHERING

r—T===r -

rrrrr

1,278.00
2,982.00
100.00

5,600.00SqFt

242.00
144 .00
540.00
1,091.00
4,365.00

6,071.00SgFt

331.00
50.00
1,821.00
4,250.00

SgFt
SgFt
SgFt

Ft

SgFt
SgFt
SgFt
SgFt

Ft

SgFt
SgFt
SgFt

Comments:
Comments:
Comments:

PCI =24

Comments:
Comments:
Comments:
Comments:
Comments:

PCI =69

Comments:
Comments:
Comments:
Comments:



SNS_PMMS 2017
Report Generated Date: August 23, 2017

Re-inspection Report

Network: SNS Name: Salinas Municipal Airport

Branch: AHGRNO Name: North Hangar Apron Use: APRON Area: 327,800.00SqFt
Section: 20 of 3 From: - To: - Last Const.:  01/01/1990
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 68,083.00SqFt Length: 352.00Ft Width: 287.00F¢

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 12 Surveyed:

Conditions: PCI: 39

Inspection Comments:

Sample Number: 01 Type: R Area: 4,212.00SqFt PCI =58

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 438.00 Ft Comments:
41 ALLIGATOR CRACKING L 20.00 SgFt Comments:
52 RAVELING M 100.00 SqgFt Comments:
52 RAVELING L 4,112.00 SqgFt Comments:
Sample Number: 03 Type: R Area: 6,989.00SqFt PCI=43

Sample Comments:

41 ALLIGATOR CRACKING M 95.00 SgFt Comments:
45 DEPRESSION L 126.00 SqgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 570.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 43.00 Ft Comments:
52 RAVELING L 2,097.00 SqgFt Comments:
57 WEATHERING L 4,892.00 SqgFt Comments:
Sample Number: 06 Type: R Area: 7,035.00SqFt PCI =25

Sample Comments:

41 ALLIGATOR CRACKING L 200.00 SqgFt Comments:
43 BLOCK CRACKING L 3,417.00 SgFt Comments:
43 BLOCK CRACKING M 3,417.00 SqgFt Comments:
52 RAVELING M 2,110.00 SqgFt Comments:
52 RAVELING L 4,924 .00 SqgFt Comments:
Sample Number: 11 Type: R Area: 4,989.00SqFt PCI=36

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING M 267.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 288.00 Ft Comments:
56 SWELLING M 20.00 SgFt Comments:
56 SWELLING H 50.00 SgFt Comments:
56 SWELLING L 2.00 SqgFt Comments:
43 BLOCK CRACKING L 729.00 SqgFt Comments:
52 RAVELING L 1,497.00 SgFt Comments:
57 WEATHERING L 3,492.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: AHGRNO Name: North Hangar Apron Use: APRON Area:
Section: 30 of 3 From: - To: -

Surface:  AC Family: CAL SNS _ALL_AC/APC Zone:
Area: 32,301.00SqFt Length: 368.00Ft Width: 112.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

327,800.00SqgFt

Last Const.:
Category:

08/01/2005
Rank: P

Last Insp. Date: 01/31/2017 Total Samples: 7 Surveyed: 4

Conditions: PCI: 89
Inspection Comments:

Sample Number: 02 Type: R Area: 5,260.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,260.00 SgFt Comments:
Sample Number: 03 Type: R Area: 5,353.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 5,353.00 SgFt Comments:
Sample Number: 05 Type: R Area: 5,403.00SqFt PCI=91

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 10.00 Ft Comments:
57 WEATHERING L 5,403.00 SqgFt Comments:
Sample Number: 07 Type: R Area: 2,998.00SqFt PCI=70

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 14.00 Ft Comments:
45 DEPRESSION L 110.00 SgFt Comments:
52 RAVELING L 899.00 SqgFt Comments:
57 WEATHERING L 2,099.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: AHGRSO Name: South Hangar Apron Use: APRON Area: 517,858.00SqFt

Section: 10 of 8 From: - To: - Last Const.:  07/01/1998
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 71,137.00SqFt Length: 483.00Ft Width: 238.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 14 Surveyed: 5

Conditions: PCI: 50
Inspection Comments:

Sample Number: 02 Type: R Area: 5,442.00SqFt PCI =49

Sample Comments:

41 ALLIGATOR CRACKING L 315.00 SgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 50.00 Ft Comments:
57 WEATHERING L 5,333.00 SgFt Comments:
52 RAVELING L 109.00 SgFt Comments:
Sample Number: 03 Type: R Area: 5,442.00SqFt PCI=45

Sample Comments:

41 ALLIGATOR CRACKING L 450.00 SgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 67.00 Ft Comments:
57 WEATHERING L 5,333.00 SgFt Comments:
52 RAVELING L 109.00 SgFt Comments:
Sample Number: 05 Type: R Area: 4,625.00SqFt PCI=25

Sample Comments:

50 PATCHING L 1,288.00 SqgFt Comments:
41 ALLIGATOR CRACKING L 1,290.00 SqgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 75.00 Ft Comments:
52 RAVELING L 167.00 SqgFt Comments:
57 WEATHERING L 3,170.00 SgFt Comments:
Sample Number: 07 Type: R Area: 6,515.00SqFt PCI =283

Sample Comments:

52 RAVELING L 977.00 SqgFt Comments:
57 WEATHERING L 5,538.00 SgFt Comments:
Sample Number: 14 Type: R Area: 6,023.00SqFt PCI =41

Sample Comments:

50 PATCHING L 1,360.00 SqgFt Comments:
41 ALLIGATOR CRACKING M 72.00 SgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 125.00 Ft Comments:
41 ALLIGATOR CRACKING L 200.00 SqgFt Comments:
57 WEATHERING L 4,663.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: AHGRSO Name: South Hangar Apron Use: APRON Area: 517,858.00SqFt

Section: 20 of 8 From: - To: - Last Const.:  07/01/1998
Surface:  PCC Family: CAL SNS ALL PCC Zone: Category: Rank: P
Area: 6,420.00SqFt Length: 60.00Ft Width: 94.00Ft

Slabs: 33 Slab Width: 15.00Ft Slab Length: 13.00Ft Joint Length: 655.85Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 2 Surveyed: 2

Conditions: PCI: 69
Inspection Comments:

Sample Number: 01 Type: R Area: 24.00Slabs PCI =68
Sample Comments:

74 JOINT SPALLING L 3.00 Slabs Comments:
75 CORNER SPALLING L 5.00 Slabs Comments:
73 SHRINKAGE CRACKING N 3.00 Slabs Comments:
63 LINEAR CRACKING L 3.00 Slabs Comments:
66 SMALL PATCH L 1.00 Slabs Comments:
62 CORNER BREAK L 1.00 Slabs Comments:
65 JOINT SEAL DAMAGE H 24 .00 Slabs Comments:
Sample Number: 02 Type: R Area: 7.00Slabs PCI=72

Sample Comments:

63 LINEAR CRACKING L 6.00 Slabs Comments:
65 JOINT SEAL DAMAGE H 7.00 Slabs Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: AHGRSO Name: South Hangar Apron Use: APRON Area: 517,858.00SqFt
Section: 30 of 8 From: - To: - Last Const.:  12/25/2009
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 39,005.00SqFt Length: 80.00Ft Width: 607.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 10 Surveyed: 5

Conditions: PCI : 94

Inspection Comments:

Sample Number: 02 Type: R Area: 2,778.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 2,778.00 SgFt Comments:

Sample Number: 04 Type: R Area: 4,537.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 4,537.00 SqgFt Comments:

Sample Number: 07 Type: R Area: 4,699.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 4,699.00 SqgFt Comments:

Sample Number: 09 Type: R Area: 3,256.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 3,256.00 SgFt Comments:

Sample Number: 10 Type: R Area: 2,619.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 2,619.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: AHGRSO Name: South Hangar Apron Use: APRON Area: 517,858.00SqFt

Section: 40 of 8 From: - To: - Last Const.:  07/01/1992
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  198,165.00SqFt Length: 1,013.00Ft Width: 284.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 34 Surveyed: 7

Conditions: PCI: 63
Inspection Comments:

Sample Number: 03 Type: R Area: 5,642.00SqFt PCI =31

Sample Comments:

41 ALLIGATOR CRACKING L 242 .00 SqgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 83.00 Ft Comments:
52 RAVELING L 89.00 SgFt Comments:
57 WEATHERING L 4,339.00 SqgFt Comments:
41 ALLIGATOR CRACKING M 198.00 SqgFt Comments:
50 PATCHING L 1,214.00 SqgFt Comments:
Sample Number: 08 Type: R Area: 5,642.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,642.00 SgFt Comments:
Sample Number: 16 Type: R Area: 6,900.00SqFt PCI=52

Sample Comments:

50 PATCHING L 517.00 SqgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 40.00 Ft Comments:
57 WEATHERING L 6,383.00 SqgFt Comments:
41 ALLIGATOR CRACKING L 274 .00 SqgFt Comments:
Sample Number: 19 Type: R Area: 6,900.00SqFt PCI=80

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 100.00 Ft Comments:
52 RAVELING L 690.00 SqgFt Comments:
57 WEATHERING L 6,210.00 SqgFt Comments:
Sample Number: 23 Type: R Area: 4,224.00SqFt PCI=71

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 68.00 Ft Comments:
41 ALLIGATOR CRACKING L 19.00 SqgFt Comments:
57 WEATHERING L 3,590.00 SgFt Comments:
52 RAVELING L 634.00 SqgFt Comments:
Sample Number: 26 Type: R Area: 5,434.00SqFt PCI =41

Sample Comments:

50 PATCHING L 290.00 SqgFt Comments:
41 ALLIGATOR CRACKING L 127.00 SqgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 10.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 66.00 Ft Comments:
53 RUTTING L 114.00 SqgFt Comments:
57 WEATHERING L 4,115.00 SqgFt Comments:
52 RAVELING L 1,029.00 SqgFt Comments:



SNS_PMMS 2017
Report Generated Date: August 23, 2017

Re-inspection Report

Sample Number: 32 Type: R
Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING
52 RAVELING
57 WEATHERING

Area:

L

5,434.00SqFt

158.00 Ft
2,717.00 SqgFt
2,717.00 SqgFt

PCI=70

Comments:
Comments:
Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: AHGRSO Name: South Hangar Apron Use: APRON Area: 517,858.00SqFt

Section: 50 of 8 From: - To: - Last Const.:  07/01/1992
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 25,264.00SqFt Length: 208.00Ft Width: 118.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 6 Surveyed: 4

Conditions: PCI: 57
Inspection Comments:

Sample Number: 02 Type: R Area: 4,425.00SqFt PCI=30

Sample Comments:

50 PATCHING L 120.00 SgFt Comments:
41 ALLIGATOR CRACKING L 816.00 SgFt Comments:
45 DEPRESSION L 200.00 SqgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 137.00 Ft Comments:
52 RAVELING L 4,305.00 SqgFt Comments:
Sample Number: 03 Type: R Area: 4,142.00SqFt PCI =69

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 143.00 Ft Comments:
45 DEPRESSION L 40.00 SqgFt Comments:
52 RAVELING L 1,243.00 SqgFt Comments:
57 WEATHERING L 2,899.00 SqgFt Comments:
Sample Number: 04 Type: R Area: 4,425.00SqFt PCI =60

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 114.00 Ft Comments:
52 RAVELING L 4,425.00 SqgFt Comments:
41 ALLIGATOR CRACKING L 106.00 SqgFt Comments:
Sample Number: 05 Type: R Area: 4,425.00SqFt PCI =68

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 108.00 Ft Comments:
52 RAVELING L 3,098.00 SgFt Comments:
57 WEATHERING L 1,327.00 SqgFt Comments:



SNS_PMMS 2017
Report Generated Date: August 23, 2017

Re-inspection Report

Network: SNS Name: Salinas Municipal Airport

Branch: AHGRSO Name: South Hangar Apron Use: APRON Area: 517,858.00SqFt
Section: 60 of 8 From: - To: - Last Const.:  01/01/2001
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  138,028.00SqFt Length: 100.00Ft Width: 1,000.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 02/01/2017 Total Samples: 27 Surveyed:

Conditions: PCI: 78

Inspection Comments:

Sample Number: 02 Type: R Area: 5,186.00SqFt PCI =88

Sample Comments:

52 RAVELING L 259.00 SqgFt Comments:
57 WEATHERING L 4,927.00 SgFt Comments:
Sample Number: 05 Type: R Area: 5,576.00SqFt PCI=73

Sample Comments:

50 PATCHING L 425.00 SgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 39.00 Ft Comments:
57 WEATHERING L 4,893.00 SqgFt Comments:
52 RAVELING L 258.00 SqgFt Comments:
Sample Number: 12 Type: R Area: 4,900.00SqFt PCI =74

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 46.00 Ft Comments:
52 RAVELING M 36.00 SqgFt Comments:
52 RAVELING L 295.00 SqgFt Comments:
50 PATCHING L 317.00 SgFt Comments:
Sample Number: 16 Type: R Area: 7,000.00SqFt PCI=79

Sample Comments:

50 PATCHING L 425.00 SqgFt Comments:
52 RAVELING L 329.00 SgFt Comments:
57 WEATHERING L 6,246.00 SqgFt Comments:
Sample Number: 23 Type: R Area: 5,500.00SqFt PCI=77

Sample Comments:

50 PATCHING L 425.00 SgFt Comments:
52 RAVELING L 165.00 SqgFt Comments:
57 WEATHERING L 4,910.00 SgFt Comments:
Sample Number: 26 Type: R Area: 2,404.00SqFt PCI=77

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 105.00 Ft Comments:
52 RAVELING L 120.00 SqgFt Comments:
57 WEATHERING L 2,284 .00 SqgFt Comments:
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Report Generated Date: August 23, 2017

Network: SNS

Name: Salinas Municipal Airport

Branch: AHGRSO Name: South Hangar Apron Use: APRON Area: 517,858.00SqFt

Section: 70 8 From: - To: - Last Const.:  12/25/2010
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 10,147.00SqFt Length: 216.00Ft Width: 46.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 02/01/2017 Total Samples: 2 Surveyed: 2

Conditions: PCI: 86

Inspection Comments:

Sample Number: 01 Type: R Area: 5,205.00SqFt PCI=79

Sample Comments:

57 WEATHERING L 4,541.00 SqgFt Comments:

50 PATCHING L 664 .00 SqgFt Comments:

Sample Number: 02 Type: R Area: 4,942.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 4,942 .00 SqgFt Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: AHGRSO Name: South Hangar Apron Use: APRON Area: 517,858.00SqFt
Section: 80 of 8 From: - To: - Last Const.:  07/17/2004
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 29,692.00SqFt Length: 71.00Ft Width: 409.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 02/01/2017 Total Samples: 6 Surveyed:

Conditions: PCI: 74

Inspection Comments:

Sample Number: 01 Type: R Area: 5,652.00SqFt PCI=76

Sample Comments:

52 RAVELING M 16.00 SgFt Comments:

52 RAVELING L 1,130.00 SqgFt Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 213.00 Ft Comments:

Sample Number: 02 Type: R Area: 4,138.00SqFt PCI=77

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 171.00 Ft Comments:

52 RAVELING L 207.00 SqgFt Comments:

57 WEATHERING L 3,931.00 SgFt Comments:

Sample Number: 04 Type: R Area: 5,330.00SqFt PCI =74

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 308.00 Ft Comments:

57 WEATHERING L 5,063.00 SgFt Comments:

52 RAVELING L 267.00 SqgFt Comments:

Sample Number: 05 Type: R Area: 5,330.00SqFt PCI=71

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 373.00 Ft Comments:

52 RAVELING L 267.00 SqgFt Comments:

57 WEATHERING L 5,063.00 SgFt Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: ATD Name: Tie Down Apron Use: APRON Area: 442,439.00SqFt

Section: 10 of 3 From: - To: - Last Const.:  01/01/1990
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  316,479.00SqFt Length: 860.00Ft Width: 382.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 65 Surveyed: 7

Conditions: PCI: 69
Inspection Comments:

Sample Number: 11 Type: R Area: 5,000.00SqFt PCI =65

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 223.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 90.00 Ft Comments:
52 RAVELING L 965.00 SqgFt Comments:
57 WEATHERING L 3,860.00 SgFt Comments:
50 PATCHING L 175.00 SqgFt Comments:
Sample Number: 14 Type: R Area: 5,000.00SqFt PCI=72

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 204.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 40.00 Ft Comments:
52 RAVELING L 750.00 SqgFt Comments:
57 WEATHERING L 4,250.00 SgFt Comments:
Sample Number: 29 Type: R Area: 5,000.00SqFt PCI=70

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 193.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 90.00 Ft Comments:
52 RAVELING L 750.00 SqgFt Comments:
57 WEATHERING L 4,250.00 SgFt Comments:
Sample Number: 32 Type: R Area: 3,234.00SqFt PCI =66

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 225.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 80.00 Ft Comments:
52 RAVELING L 485.00 SgFt Comments:
57 WEATHERING L 2,749.00 SqgFt Comments:
Sample Number: 42 Type: R Area: 5,000.00SqFt PCI=71

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 138.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 75.00 Ft Comments:
52 RAVELING L 1,000.00 SqgFt Comments:
57 WEATHERING L 4,000.00 SgFt Comments:
Sample Number: 54 Type: R Area: 5,000.00SqFt PCI=71

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 118.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 30.00 Ft Comments:
52 RAVELING L 1,000.00 SqgFt Comments:
57 WEATHERING L 4,000.00 SgFt Comments:
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Sample Number: 59 Type: R
Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING
48 LONGITUDINAL/TRANSVERSE CRACKING
50 PATCHING

52 RAVELING

57 WEATHERING

Area:

rrrsr

5,000.00SqFt

220.00 Ft
90.00 Ft
206.00 SqgFt
959.00 SqgFt
3,835.00 SqgFt

PCI =65

Comments:
Comments:
Comments:
Comments:
Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: ATD Name: Tie Down Apron Use: APRON Area: 442,439.00SqFt
Section: 20 of 3 From: - To: - Last Const.:  01/01/1990
Surface:  PCC Family: CAL SNS ALL PCC Zone: Category: Rank: P
Area: 59,373.00SqFt Length: 288.00Ft Width: 200.00Ft

Slabs: 380 Slab Width: 12.50Ft Slab Length: 12.50Ft Joint Length: 8,728.00Ft
Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 18 Surveyed: 7

Conditions: PCI: 62

Inspection Comments:

Sample Number: 03 Type: R Area: 20.00Slabs PCI=71

Sample Comments:

65 JOINT SEAL DAMAGE M 20.00 Slabs Comments:
70 SCALING/CRAZING L 15.00 Slabs Comments:
63 LINEAR CRACKING L 4.00 Slabs Comments:
66 SMALL PATCH L 2.00 Slabs Comments:
73 SHRINKAGE CRACKING N 5.00 Slabs Comments:
Sample Number: 05 Type: R Area: 20.00Slabs PCI=54

Sample Comments:

65 JOINT SEAL DAMAGE M 20.00 Slabs Comments:
73 SHRINKAGE CRACKING N 12.00 Slabs Comments:
63 LINEAR CRACKING L 7.00 Slabs Comments:
63 LINEAR CRACKING M 2.00 Slabs Comments:
70 SCALING/CRAZING L 7.00 Slabs Comments:
72 SHATTERED SLAB L 1.00 Slabs Comments:
Sample Number: 06 Type: R Area: 20.00Slabs PCI =80

Sample Comments:

65 JOINT SEAL DAMAGE M 20.00 Slabs Comments:
70 SCALING/CRAZING L 4.00 Slabs Comments:
73 SHRINKAGE CRACKING N 16.00 Slabs Comments:
Sample Number: 10 Type: R Area: 20.00Slabs PCI =67

Sample Comments:

65 JOINT SEAL DAMAGE M 20.00 Slabs Comments:
75 CORNER SPALLING L 3.00 Slabs Comments:
73 SHRINKAGE CRACKING N 17.00 Slabs Comments:
66 SMALL PATCH L 1.00 Slabs Comments:
70 SCALING/CRAZING L 3.00 Slabs Comments:
63 LINEAR CRACKING L 3.00 Slabs Comments:
74 JOINT SPALLING L 1.00 Slabs Comments:
Sample Number: 12 Type: R Area: 20.00Slabs PCI=26

Sample Comments:

65 JOINT SEAL DAMAGE M 20.00 Slabs Comments:
63 LINEAR CRACKING L 11.00 Slabs Comments:
63 LINEAR CRACKING M 1.00 Slabs Comments:
70 SCALING/CRAZING L 7.00 Slabs Comments:
70 SCALING/CRAZING M 10.00 Slabs Comments:
66 SMALL PATCH L 4.00 Slabs Comments:
70 SCALING/CRAZING H 2.00 Slabs Comments:
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Sample Number: 15 Type: R Area:

Sample Comments:

65 JOINT SEAL DAMAGE
73 SHRINKAGE CRACKING
63 LINEAR CRACKING
75 CORNER SPALLING

Sample Number: 17 Type: R Area:

Sample Comments:

65 JOINT SEAL DAMAGE
73 SHRINKAGE CRACKING
75 CORNER SPALLING

62 CORNER BREAK

63 LINEAR CRACKING

71 FAULTING

r—r=2

rrrrzs

20.00Slabs

20.00
18.00
3.00
1.00

16.00Slabs

16.00
16.00
1.00
1.00
1.00
2.00

Slabs
Slabs
Slabs
Slabs

Slabs
Slabs
Slabs
Slabs
Slabs
Slabs

PCI =74

Comments:
Comments:
Comments:
Comments:

PCI =63

Comments:
Comments:
Comments:
Comments:
Comments:
Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: ATD Name: Tie Down Apron Use: APRON Area: 442,439.00SqFt
Section: 30 of 3 From: - To: - Last Const.:  01/01/1990
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 66,587.00SqFt Length: 344.00Ft Width: 192.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 14 Surveyed:

Conditions: PCI : 49

Inspection Comments:

Sample Number: 01 Type: R Area: 4,356.00SqFt PCI=6

Sample Comments:

43 BLOCK CRACKING L 2,300.00 SqgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 67.00 Ft Comments:
43 BLOCK CRACKING M 767 .00 SqgFt Comments:
41 ALLIGATOR CRACKING M 179.00 SqgFt Comments:
45 DEPRESSION M 170.00 SqgFt Comments:
45 DEPRESSION L 56.00 SqgFt Comments:
57 WEATHERING L 3,485.00 SgFt Comments:
52 RAVELING L 871.00 SqgFt Comments:
41 ALLIGATOR CRACKING L 343.00 SgFt Comments:
Sample Number: 06 Type: R Area: 4,402.00SqFt PCI =59

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 210.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 48.00 Ft Comments:
41 ALLIGATOR CRACKING L 5.00 SqgFt Comments:
52 RAVELING L 1,321.00 SqgFt Comments:
57 WEATHERING L 3,081.00 SqgFt Comments:
45 DEPRESSION L 153.00 SqgFt Comments:
Sample Number: 07 Type: R Area: 5,000.00SqFt PCI =57

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 309.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 200.00 Ft Comments:
45 DEPRESSION L 106.00 SqgFt Comments:
52 RAVELING L 1,500.00 SqgFt Comments:
57 WEATHERING L 3,500.00 SqgFt Comments:
Sample Number: 08 Type: R Area: 5,000.00SqFt PCI=60

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 312.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 200.00 Ft Comments:
45 DEPRESSION L 16.00 SgFt Comments:
52 RAVELING L 1,500.00 SqgFt Comments:
57 WEATHERING L 3,500.00 SgFt Comments:
Sample Number: 13 Type: R Area: 5,000.00SqFt PCI=56

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 305.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 200.00 Ft Comments:
45 DEPRESSION L 12.00 SqgFt Comments:
52 RAVELING L 1,500.00 SqgFt Comments:
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57 WEATHERING L 3,500.00 SgFt Comments:
54 SHOVING L 82.00 SgFt Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: ATERM Name: Terminal Apron Use: APRON Area: 334,355.00SqFt
Section: 10 of 3 From: - To: - Last Const.:  01/01/1968
Surface:  PCC Family: CAL SNS ALL PCC Zone: Category: Rank: P
Area:  183,317.00SqFt Length: 600.00Ft Width: 320.00Ft

Slabs: 733 Slab Width: 20.00Ft Slab Length: 12.50Ft Joint Length:  24,040.00Ft
Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 39 Surveyed: 8

Conditions: PCI : 66

Inspection Comments:

Sample Number: 04 Type: R Area: 20.00Slabs PCI=71

Sample Comments:

65 JOINT SEAL DAMAGE L 20.00 Slabs Comments:
74 JOINT SPALLING L 2.00 Slabs Comments:
63 LINEAR CRACKING L 4.00 Slabs Comments:
62 CORNER BREAK L 2.00 Slabs Comments:
75 CORNER SPALLING L 2.00 Slabs Comments:
73 SHRINKAGE CRACKING N 1.00 Slabs Comments:
Sample Number: 07 Type: R Area: 23.00Slabs PCI=53

Sample Comments:

65 JOINT SEAL DAMAGE L 23.00 Slabs Comments:
66 SMALL PATCH L 5.00 Slabs Comments:
63 LINEAR CRACKING L 13.00 Slabs Comments:
75 CORNER SPALLING M 1.00 Slabs Comments:
74 JOINT SPALLING L 5.00 Slabs Comments:
63 LINEAR CRACKING M 2.00 Slabs Comments:
75 CORNER SPALLING L 2.00 Slabs Comments:
Sample Number: 15 Type: R Area: 20.00Slabs PCI =74

Sample Comments:

65 JOINT SEAL DAMAGE L 20.00 Slabs Comments:
63 LINEAR CRACKING L 6.00 Slabs Comments:
66 SMALL PATCH L 2.00 Slabs Comments:
74 JOINT SPALLING L 2.00 Slabs Comments:
73 SHRINKAGE CRACKING N 2.00 Slabs Comments:
Sample Number: 18 Type: R Area: 20.00Slabs PCI =69

Sample Comments:

65 JOINT SEAL DAMAGE L 20.00 Slabs Comments:
63 LINEAR CRACKING L 10.00 Slabs Comments:
75 CORNER SPALLING L 1.00 Slabs Comments:
66 SMALL PATCH L 1.00 Slabs Comments:
72 SHATTERED SLAB L 1.00 Slabs Comments:
Sample Number: 24 Type: R Area: 20.00Slabs PCI=70

Sample Comments:

65 JOINT SEAL DAMAGE L 20.00 Slabs Comments:
63 LINEAR CRACKING L 9.00 Slabs Comments:
74 JOINT SPALLING L 1.00 Slabs Comments:
75 CORNER SPALLING L 2.00 Slabs Comments:
73 SHRINKAGE CRACKING N 3.00 Slabs Comments:
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Sample Number: 27 Type: R Area: 20.00Slabs PCI=59
Sample Comments:

65 JOINT SEAL DAMAGE L 20.00 Slabs Comments:
63 LINEAR CRACKING L 18.00 Slabs Comments:
66 SMALL PATCH L 8.00 Slabs Comments:
62 CORNER BREAK L 1.00 Slabs Comments:
73 SHRINKAGE CRACKING N 4.00 Slabs Comments:
72 SHATTERED SLAB L 1.00 Slabs Comments:
Sample Number: 34 Type: R Area: 15.00Slabs PCI=76

Sample Comments:

65 JOINT SEAL DAMAGE L 15.00 Slabs Comments:
63 LINEAR CRACKING L 3.00 Slabs Comments:
73 SHRINKAGE CRACKING N 3.00 Slabs Comments:
75 CORNER SPALLING L 1.00 Slabs Comments:
66 SMALL PATCH L 2.00 Slabs Comments:
Sample Number: 36 Type: R Area: 18.00Slabs PCI =55

Sample Comments:

65 JOINT SEAL DAMAGE L 18.00 Slabs Comments:
63 LINEAR CRACKING L 11.00 Slabs Comments:
67 LARGE PATCH/UTILITY L 2.00 Slabs Comments:
74 JOINT SPALLING M 1.00 Slabs Comments:
74 JOINT SPALLING L 1.00 Slabs Comments:
75 CORNER SPALLING L 2.00 Slabs Comments:
62 CORNER BREAK L 1.00 Slabs Comments:
66 SMALL PATCH L 1.00 Slabs Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: ATERM Name: Terminal Apron Use: APRON Area: 334,355.00SqFt
Section: 20 of 3 From: - To: - Last Const.:  01/01/1968
Surface:  PCC Family: CAL SNS ALL PCC Zone: Category: Rank: P
Area:  120,440.00SqFt Length: 500.00Ft Width: 320.00Ft

Slabs: 301 Slab Width: 20.00Ft Slab Length: 20.00Ft Joint Length: 15,180.00Ft
Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 10 Surveyed: 5

Conditions: PCI : 46

Inspection Comments:

Sample Number: 02 Type: R Area: 28.00Slabs PCI =43

Sample Comments:

65 JOINT SEAL DAMAGE L 28.00 Slabs Comments:
72 SHATTERED SLAB L 3.00 Slabs Comments:
63 LINEAR CRACKING L 20.00 Slabs Comments:
73 SHRINKAGE CRACKING N 23.00 Slabs Comments:
62 CORNER BREAK L 2.00 Slabs Comments:
67 LARGE PATCH/UTILITY L 3.00 Slabs Comments:
71 FAULTING L 4_.00 Slabs Comments:
74 JOINT SPALLING M 1.00 Slabs Comments:
75 CORNER SPALLING M 1.00 Slabs Comments:
66 SMALL PATCH L 4._.00 Slabs Comments:
Sample Number: 04 Type: R Area: 24.00Slabs PCI =40

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:
63 LINEAR CRACKING L 15.00 Slabs Comments:
72 SHATTERED SLAB L 3.00 Slabs Comments:
73 SHRINKAGE CRACKING N 21.00 Slabs Comments:
71 FAULTING L 4.00 Slabs Comments:
62 CORNER BREAK L 6.00 Slabs Comments:
70 SCALING/CRAZING L 1.00 Slabs Comments:
Sample Number: 06 Type: R Area: 28.00Slabs PCI=41

Sample Comments:

65 JOINT SEAL DAMAGE L 28.00 Slabs Comments:
72 SHATTERED SLAB L 8.00 Slabs Comments:
62 CORNER BREAK L 2.00 Slabs Comments:
63 LINEAR CRACKING L 8.00 Slabs Comments:
67 LARGE PATCH/UTILITY L 1.00 Slabs Comments:
69 PUMPING N 2.00 Slabs Comments:
66 SMALL PATCH L 2.00 Slabs Comments:
73 SHRINKAGE CRACKING N 21.00 Slabs Comments:
74 JOINT SPALLING L 2.00 Slabs Comments:
Sample Number: 08 Type: R Area: 24.00Slabs PCI =42

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:
62 CORNER BREAK L 3.00 Slabs Comments:
73 SHRINKAGE CRACKING N 18.00 Slabs Comments:
63 LINEAR CRACKING L 8.00 Slabs Comments:
71 FAULTING L 6.00 Slabs Comments:
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72 SHATTERED SLAB L 5.00 Slabs Comments:
Sample Number: 09 Type: R Area: 28.00Slabs PCI =60

Sample Comments:

63 LINEAR CRACKING L 8.00 Slabs Comments:
73 SHRINKAGE CRACKING N 24 .00 Slabs Comments:
72 SHATTERED SLAB L 2.00 Slabs Comments:
62 CORNER BREAK L 5.00 Slabs Comments:
66 SMALL PATCH L 2.00 Slabs Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: ATERM Name: Terminal Apron Use: APRON Area: 334,355.00SqFt
Section: 30 of 3 From: - To: - Last Const.:  01/01/1968
Surface:  PCC Family: CAL SNS ALL PCC Zone: Category: Rank: P
Area: 30,598.00SqFt Length: 1,017.00Ft Width: 30.00Ft

Slabs: 153 Slab Width: 20.00Ft Slab Length: 10.00Ft Joint Length: 3,529.50Ft
Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 7 Surveyed: 4

Conditions: PCI: 67

Inspection Comments:

Sample Number: 01 Type: R Area: 26.00Slabs PCI =64

Sample Comments:

62 CORNER BREAK L 1.00 Slabs Comments:
75 CORNER SPALLING M 1.00 Slabs Comments:
74 JOINT SPALLING L 3.00 Slabs Comments:
63 LINEAR CRACKING L 7.00 Slabs Comments:
67 LARGE PATCH/UTILITY L 2.00 Slabs Comments:
70 SCALING/CRAZING L 15.00 Slabs Comments:
75 CORNER SPALLING L 1.00 Slabs Comments:
Sample Number: 03 Type: R Area: 21.00Slabs PCI=70

Sample Comments:

65 JOINT SEAL DAMAGE L 22.00 Slabs Comments:
70 SCALING/CRAZING L 9.00 Slabs Comments:
63 LINEAR CRACKING L 15.00 Slabs Comments:
74 JOINT SPALLING M 1.00 Slabs Comments:
Sample Number: 05 Type: R Area: 21.00Slabs PCI=70

Sample Comments:

65 JOINT SEAL DAMAGE L 21.00 Slabs Comments:
70 SCALING/CRAZING L 21.00 Slabs Comments:
66 SMALL PATCH L 1.00 Slabs Comments:
63 LINEAR CRACKING L 8.00 Slabs Comments:
74 JOINT SPALLING L 1.00 Slabs Comments:
75 CORNER SPALLING L 1.00 Slabs Comments:
Sample Number: 07 Type: R Area: 22.00Slabs PCI =67

Sample Comments:

65 JOINT SEAL DAMAGE L 21.00 Slabs Comments:
63 LINEAR CRACKING L 12.00 Slabs Comments:
70 SCALING/CRAZING L 22.00 Slabs Comments:
75 CORNER SPALLING L 1.00 Slabs Comments:
67 LARGE PATCH/UTILITY L 1.00 Slabs Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: HELI Name: Helipad Use: HELIPAD Area: 75,915.00SqFt

Section: 10 of 1 From: - To: - Last Const.:  01/01/1990
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 75,915.00SqFt Length: 301.00Ft Width: 239.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 17 Surveyed: 5

Conditions: PCI: 70
Inspection Comments:

Sample Number: 02 Type: R Area: 3,585.00SqFt PCI =65

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 114.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 32.00 Ft Comments:
57 WEATHERING L 2,688.00 SqgFt Comments:
52 RAVELING L 896.00 SqgFt Comments:
41 ALLIGATOR CRACKING L 4.00 SgFt Comments:
Sample Number: 04 Type: R Area: 4,104.00SqFt PCI=70

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 165.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 30.00 Ft Comments:
57 WEATHERING L 3,078.00 SqgFt Comments:
52 RAVELING L 1,026.00 SqgFt Comments:
Sample Number: 06 Type: R Area: 4,850.00SqFt PCI=70

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 134.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 40.00 Ft Comments:
57 WEATHERING L 3,638.00 SgFt Comments:
52 RAVELING L 1,212.00 SgFt Comments:
Sample Number: 13 Type: R Area: 4,897.00SqFt PCI=70

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 203.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 50.00 Ft Comments:
57 WEATHERING L 3,672.00 SqgFt Comments:
52 RAVELING L 1,224.00 SqgFt Comments:
Sample Number: 16 Type: R Area: 3,999.00SqFt PCI=75

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 106.00 Ft Comments:
57 WEATHERING L 2,999.00 SgFt Comments:
52 RAVELING L 1,000.00 SqgFt Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: HGCON Name: Hangar Connector Use: TAXIWAY Area: 11,532.00SqgFt

Section: 10 of 4 From: AHGRSO-40 To: TWB-10 Last Const.:  12/25/2009
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 1,854.00SqFt Length: 47.00Ft Width: 31.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 1 Surveyed: 1

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 1,854.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 1,854.00 SqgFt Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: HGCON Name: Hangar Connector Use: TAXIWAY Area: 11,532.00SqgFt

Section: 20 of 4 From: AHGRSO-60 To: TWB-15 Last Const.:  12/25/2010
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 2,622.00SqFt Length: 52.00Ft Width: 40.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 1 Surveyed: 1

Conditions: PCI : 94

Inspection Comments:

Sample Number: 10 Type: R Area: 2,622.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 2,622.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: HGCON Name: Hangar Connector Use: TAXIWAY Area: 11,532.00SqgFt

Section: 30 of 4 From: AHGRSO-60 To: TWB-15 Last Const.:  12/25/2010
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 2,735.00SqFt Length: 51.00Ft Width: 40.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 1 Surveyed: 1

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 2,734.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 2,734.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: HGCON Name: Hangar Connector Use: TAXIWAY Area: 11,532.00SqgFt

Section: 40 of 4 From: AHGRSO-70 To: TWB-15 Last Const.:  12/25/2010
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 4,321.00SqFt Length: 70.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 1 Surveyed: 1

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 4,321.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 4,321.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: RO8 Name: Runway 08/26 Use: RUNWAY Area: 834,543.00SqFt

Section:  10C of 4 From: RO8 End To: RO8 End Last Const.:  08/01/2005
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  263,346.00SqFt Length: 5,267.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 54 Surveyed: 7

Conditions: PCI: 75
Inspection Comments:

Sample Number: 02 Type: R Area: 5,000.00SqFt PCI =85

Sample Comments:

52 RAVELING L 500.00 SgFt Comments:
57 WEATHERING L 4,500.00 SqgFt Comments:
Sample Number: 10 Type: R Area: 5,000.00SqFt PCI=70

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING M 50.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 250.00 Ft Comments:
52 RAVELING L 500.00 SqgFt Comments:
57 WEATHERING L 4,500.00 SgFt Comments:
Sample Number: 19 Type: R Area: 5,000.00SqFt PCI=70

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 255.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 70.00 Ft Comments:
52 RAVELING L 1,250.00 SqgFt Comments:
57 WEATHERING L 3,750.00 SqgFt Comments:
Sample Number: 28 Type: R Area: 5,000.00SqFt PCI=70

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 218.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 50.00 Ft Comments:
57 WEATHERING L 3,750.00 SqgFt Comments:
52 RAVELING L 1,250.00 SqgFt Comments:
Sample Number: 37 Type: R Area: 5,000.00SqFt PCI=75

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 264.00 Ft Comments:
57 WEATHERING L 3,750.00 SqgFt Comments:
52 RAVELING L 1,250.00 SqgFt Comments:
Sample Number: 44 Type: R Area: 5,000.00SqFt PCI=75

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 175.00 Ft Comments:
57 WEATHERING L 3,750.00 SqgFt Comments:
52 RAVELING L 1,250.00 SqgFt Comments:
Sample Number: 51 Type: R Area: 5,000.00SqFt PCI =83

Sample Comments:

57 WEATHERING L 4,250.00 SqgFt Comments:
52 RAVELING L 750.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: RO8 Name: Runway 08/26 Use: RUNWAY Area: 834,543.00SqFt

Section:  10L of 4 From: RO8 End To: RO8 End Last Const.:  08/01/2005
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  272,377.00SqFt Length: 5,307.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 55 Surveyed: 7

Conditions: PCI: 78
Inspection Comments:

Sample Number: 01 Type: R Area: 5,000.00SqFt PCI=79

Sample Comments:

52 RAVELING L 1,500.00 SqgFt Comments:
57 WEATHERING L 3,500.00 SqgFt Comments:
Sample Number: 09 Type: R Area: 5,000.00SqFt PCI =74

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 290.00 Ft Comments:
52 RAVELING L 250.00 SqgFt Comments:
57 WEATHERING L 4,750.00 SqgFt Comments:
Sample Number: 18 Type: R Area: 5,000.00SqFt PCI=79

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 175.00 Ft Comments:
57 WEATHERING L 4,750.00 SgFt Comments:
52 RAVELING L 250.00 SqgFt Comments:
Sample Number: 27 Type: R Area: 5,000.00SqFt PCI=77

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 212.00 Ft Comments:
57 WEATHERING L 4,750.00 SgFt Comments:
52 RAVELING L 250.00 SqgFt Comments:
Sample Number: 36 Type: R Area: 5,000.00SqFt PCI=74

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 285.00 Ft Comments:
57 WEATHERING L 4,750.00 SgFt Comments:
52 RAVELING L 250.00 SqgFt Comments:
Sample Number: 43 Type: R Area: 5,000.00SqFt PCI=77

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 220.00 Ft Comments:
57 WEATHERING L 4,750.00 SgFt Comments:
52 RAVELING L 250.00 SqgFt Comments:
Sample Number: 50 Type: R Area: 5,375.00SqFt PCI =88

Sample Comments:

57 WEATHERING
52 RAVELING

4,750.00 SqgFt Comments:
250.00 SgFt Comments:

-



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: RO8 Name: Runway 08/26 Use: RUNWAY Area: 834,543.00SqFt
Section:  10R of 4 From: RO8 End To: RO8 End Last Const.:  08/01/2005
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  261,320.00SqFt Length: 5,227.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 53 Surveyed: 7

Conditions: PCI : 81

Inspection Comments:

Sample Number: 03 Type: R Area: 5,000.00SqFt PCI =88

Sample Comments:

57 WEATHERING L 4,750.00 SqgFt Comments:
52 RAVELING L 250.00 SqgFt Comments:
Sample Number: 11 Type: R Area: 5,000.00SqFt PCI =280

Sample Comments:

52 RAVELING L 250.00 SqgFt Comments:
57 WEATHERING L 4,750.00 SqgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 141.00 Ft Comments:
Sample Number: 20 Type: R Area: 5,000.00SqFt PCI=77

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 204.00 Ft Comments:
57 WEATHERING L 4,750.00 SqgFt Comments:
52 RAVELING L 250.00 SqgFt Comments:
Sample Number: 29 Type: R Area: 5,000.00SqFt PCI=76

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 121.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 12.00 Ft Comments:
57 WEATHERING L 4,750.00 SqgFt Comments:
52 RAVELING L 250.00 SqgFt Comments:
Sample Number: 38 Type: R Area: 5,000.00SqFt PCI=75

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING M 37.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 157.00 Ft Comments:
57 WEATHERING L 4,750.00 SqgFt Comments:
52 RAVELING L 250.00 SqgFt Comments:
Sample Number: 44 Type: R Area: 5,000.00SqFt PCI =82

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 111.00 Ft Comments:
52 RAVELING L 250.00 SqgFt Comments:
57 WEATHERING L 4,750.00 SqgFt Comments:
Sample Number: 51 Type: R Area: 5,000.00SqFt PCI =88

Sample Comments:

52 RAVELING L 250.00 SqgFt Comments:
57 WEATHERING L 4,750.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: RO8 Name: Runway 08/26 Use: RUNWAY Area: 834,543.00SqFt
Section: 20 of 4 From: RO8 To: TWP-20 Last Const.:  12/25/2009
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 37,500.00SqFt Length: 250.00Ft Width: 150.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 6 Surveyed: 4

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 6,250.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,250.00 SqgFt Comments:

Sample Number: 02 Type: R Area: 6,250.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 6,250.00 SqgFt Comments:

Sample Number: 03 Type: R Area: 6,250.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,250.00 SqgFt Comments:

Sample Number: 06 Type: R Area: 6,250.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,250.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: R13 Name: Runway 13/31 Use: RUNWAY Area: 767,850.00SqFt
Section:  10C of 3 From: R13 End To: R13 End Last Const.:  04/01/2006
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  241,250.00SqFt Length: 4,825.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 48 Surveyed: 7

Conditions: PCI: 90

Inspection Comments:

Sample Number: 02 Type: R Area: 5,000.00SqFt PCI =90

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 19.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 09 Type: R Area: 5,000.00SqFt PCI =84

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 171.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 16 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 23 Type: R Area: 5,000.00SqFt PCI =89

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 50.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 28 Type: R Area: 5,000.00SqFt PCI=92

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 2.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 37 Type: R Area: 5,000.00SqFt PCI=90

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 20.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 44 Type: R Area: 5,000.00SqFt PCI=90

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 25.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: R13 Name: Runway 13/31 Use: RUNWAY Area: 767,850.00SqFt
Section:  10L of 3 From: R13 End To: R13 End Last Const.:  04/01/2006
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  269,750.00SqFt Length: 4,825.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 54 Surveyed: 7

Conditions: PCI : 89

Inspection Comments:

Sample Number: 01 Type: R Area: 5,000.00SqFt PCI =90

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 25.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 08 Type: R Area: 5,000.00SqFt PCI =84

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 161.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 15 Type: R Area: 5,000.00SqFt PCI =88

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 99.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 22 Type: R Area: 5,000.00SqFt PCI =89

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 58.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 27 Type: R Area: 5,000.00SqFt PCI =89

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 51.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 36 Type: R Area: 5,000.00SqFt PCI=92

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 2.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 43 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:



SNS_PMMS 2017
Report Generated Date: August 23, 2017

Re-inspection Report

Network: SNS Name: Salinas Municipal Airport

Branch: R13 Name: Runway 13/31 Use: RUNWAY Area: 767,850.00SqFt
Section:  10R of 3 From: R13 End To: R13End Last Const.:  04/01/2006
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  256,850.00SqFt Length: 4,825.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 52 Surveyed:

Conditions: PCI: 91

Inspection Comments:

Sample Number: 03 Type: R Area: 5,000.00SqFt PCI =87

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 116.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 10 Type: R Area: 5,000.00SqFt PCI=92

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 5.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 17 Type: R Area: 5,000.00SqFt PCI =89

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 40.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 24 Type: R Area: 5,000.00SqFt PCI =89

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 68.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 34 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 38 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 45 Type: R Area: 5,000.00SqFt PCI=90

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 25.00 Ft Comments:
57 WEATHERING L 5,000.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWA Name: Taxiway A Use: TAXIWAY Area: 321,050.00SqFt

Section: 10 of 7 From: R13-10R To: ATD-30 Last Const.:  12/25/2013
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 21,686.00SqFt Length: 425.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 4 Surveyed: 3

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 5,417.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,417.00 SgFt Comments:

Sample Number: 03 Type: R Area: 4,900.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 4,900.00 SqgFt Comments:

Sample Number: 04 Type: R Area: 6,468.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,468_.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWA Name: Taxiway A Use: TAXIWAY Area: 321,050.00SqFt

Section: 20 of 7 From: TWA-10 To: TWA-30 Last Const.:  12/25/2013
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 23,170.00SqFt Length: 229.00Ft Width: 107.00F¢

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 4 Surveyed: 3

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 5,228.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,228.00 SgFt Comments:

Sample Number: 02 Type: R Area: 6,344.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 6,344.00 SqgFt Comments:

Sample Number: 03 Type: R Area: 6,339.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,339.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWA Name: Taxiway A Use: TAXIWAY Area: 321,050.00SqFt
Section: 30 of 7 From: TWA-10 To: R08-10L Last Const.:  12/25/2013
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  122,877.00SqFt Length: 2,259.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 24 Surveyed: 5

Conditions: PCI : 93

Inspection Comments:

Sample Number: 02 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 07 Type: R Area: 5,000.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 12 Type: R Area: 6,295.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,295.00 SqgFt Comments:

Sample Number: 14 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 19 Type: R Area: 5,000.00SqFt PCI=90

Sample Comments:

57 WEATHERING L 4,931.00 SgFt Comments:

50 PATCHING L 69.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWA Name: Taxiway A Use: TAXIWAY Area: 321,050.00SqFt

Section: 35 of 7 From: R08-10R To: TWA-40 Last Const.:  08/01/2005
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 5,945.00SqFt Length: 53.00Ft Width: 75.00F¢

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 1 Surveyed: 1

Conditions: PCI : 60

Inspection Comments:

Sample Number: 01 Type: R Area: 5,945.00SqFt PCI =60

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING M 275.00 Ft Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 326.00 Ft Comments:

45 DEPRESSION L 129.00 SqgFt Comments:

57 WEATHERING L 5,945.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWA Name: Taxiway A Use: TAXIWAY Area: 321,050.00SqFt

Section: 40 of 7 From: TWA-35 To: TAW-50 Last Const.:  12/25/2010
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 12,453.00SqFt Length: 149.00Ft Width: 70.00F¢

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 3 Surveyed: 2

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 3,668.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 3,668.00 SgFt Comments:

Sample Number: 02 Type: R Area: 4,400.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 4,400.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWA Name: Taxiway A Use: TAXIWAY Area: 321,050.00SqFt
Section: 50 of 7 From: TWA-40 To: RI13-10R Last Const.:  12/25/2013
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 95,193.00SqFt Length: 1,807.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 18 Surveyed: 6

Conditions: PCI : 93

Inspection Comments:

Sample Number: 03 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 08 Type: R Area: 5,000.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 14 Type: R Area: 6,027.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,027.00 SqgFt Comments:

Sample Number: 16 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SqgFt Comments:

Sample Number: 17 Type: R Area: 4,993.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 4,993.00 SqgFt Comments:

Sample Number: 18 Type: R Area: 7,364.00SqFt PCI=90

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 35.00 Ft Comments:

57 WEATHERING L 7,364.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWA Name: Taxiway A Use: TAXIWAY Area: 321,050.00SqFt
Section: 60 of 7 From: TWA-50 To: - Last Const.:  12/25/2013
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 39,726.00SqFt Length: 450.00Ft Width: 98.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 9 Surveyed: 4

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 5,679.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,679.00 SgFt Comments:

Sample Number: 04 Type: R Area: 4,900.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 4,900.00 SqgFt Comments:

Sample Number: 05 Type: R Area: 4,900.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 4,900.00 SgFt Comments:

Sample Number: 08 Type: R Area: 3,145.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 3,145.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWB Name: Taxiway B Use: TAXIWAY Area: 323,601.00SqFt
Section: 10 of 6 From: R08-10R To: TWB-15 Last Const.:  12/25/2009
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  100,734.00SqFt Length: 1,914.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 19 Surveyed: 5

Conditions: PCI : 94

Inspection Comments:

Sample Number: 04 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 09 Type: R Area: 5,000.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 14 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 17 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 19 Type: R Area: 6,979.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,979.00 SgFt Comments:



SNS_PMMS 2017
Report Generated Date: August 23, 2017

Re-inspection Report

Network: SNS Name: Salinas Municipal Airport

Branch: TWB Name: Taxiway B Use: TAXIWAY Area: 323,601.00SqFt
Section: 15 of 6 From: TWB-10 To: TWB-20 Last Const.:  12/25/2010
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  111,142.00SqFt Length: 2,175.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 22 Surveyed:

Conditions: PCI: 93

Inspection Comments:

Sample Number: 03 Type: R Area: 5,000.00SqFt PCI =90

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 20.00 Ft Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 05 Type: R Area: 5,000.00SqFt PCI=91

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 10.00 Ft Comments:

Sample Number: 08 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 11 Type: R Area: 5,000.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 14 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 17 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWB Name: Taxiway B Use: TAXIWAY Area: 323,601.00SqFt

Section: 20 of 6 From: TWB-15 To: RI13-10R Last Const.:  09/01/2006
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 19,031.00SqFt Length: 305.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 4 Surveyed: 3

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 4,833.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 4,833.00 SqgFt Comments:

Sample Number: 02 Type: R Area: 3,985.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 3,985.00 SgFt Comments:

Sample Number: 04 Type: R Area: 3,782.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 3,782.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWB Name: Taxiway B Use: TAXIWAY Area: 323,601.00SqFt

Section: 25 of 6 From: R13-10L To: TWB-30 Last Const.:  04/01/2006
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 7,317.00SqFt Length: 88.00Ft Width: 70.00F¢

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 1 Surveyed: 1

Conditions: PCI : 86

Inspection Comments:

Sample Number: 01 Type: R Area: 7,317.00SqFt PCI =86

Sample Comments:

45 DEPRESSION L 100.00 SgFt Comments:

57 WEATHERING L 7,317.00 SqgFt Comments:



SNS_PMMS 2017
Report Generated Date: August 23, 2017

Re-inspection Report

Network: SNS Name: Salinas Municipal Airport

Branch: TWB Name: Taxiway B Use: TAXIWAY Area: 323,601.00SqFt
Section: 30 of 6 From: TWB-25 To: R08-10R Last Const.:  09/01/2006
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 75,583.00SqFt Length: 1,494.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 15 Surveyed:

Conditions: PCI: 90

Inspection Comments:

Sample Number: 01 Type: R Area: 5,653.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,653.00 SgFt Comments:

Sample Number: 04 Type: R Area: 5,000.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:

Sample Number: 07 Type: R Area: 5,000.00SqFt PCI =88

Sample Comments:

57 WEATHERING L 4,750.00 SqgFt Comments:

52 RAVELING L 250.00 SqgFt Comments:

Sample Number: 10 Type: R Area: 5,000.00SqFt PCI =84

Sample Comments:

57 WEATHERING L 4,750.00 SqgFt Comments:

52 RAVELING L 250.00 SqgFt Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 22.00 Ft Comments:

Sample Number: 13 Type: R Area: 5,000.00SqFt PCI =88

Sample Comments:

57 WEATHERING L 4,750.00 SqgFt Comments:

52 RAVELING L 250.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWB Name: Taxiway B Use: TAXIWAY Area: 323,601.00SqFt

Section: 40 of 6 From: TWB-30 To: - Last Const.:  09/01/2006
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 9,794.00SqFt Length: 125.00Ft Width: 71.00F¢

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 2 Surveyed: 2

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 4,883.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 4,883.00 SqgFt Comments:

Sample Number: 02 Type: R Area: 4,911.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 4,911.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWC Name: Taxiway C Use: TAXIWAY Area: 305,718.00SqFt
Section: 10 of 2 From: TWK-10 To: Ro08-10L Last Const.:  12/25/2013
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  270,996.00SqFt Length: 5,085.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 55 Surveyed: 8

Conditions: PCI : 94

Inspection Comments:

Sample Number: 03 Type: R Area: 6,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,000.00 SqgFt Comments:
Sample Number: 06 Type: R Area: 5,000.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 11 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:
Sample Number: 20 Type: R Area: 4,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 4,000.00 SgFt Comments:
Sample Number: 24 Type: R Area: 4,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 4,000.00 SgFt Comments:
Sample Number: 29 Type: R Area: 5,093.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,093.00 SgFt Comments:
Sample Number: 40 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SqgFt Comments:
Sample Number: 52 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWC Name: Taxiway C Use: TAXIWAY Area: 305,718.00SqFt
Section: 20 of 2 From: TWP-10 To: TWC-20 Last Const.:  12/25/2013
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 34,722.00SqFt Length: 100.00Ft Width: 100.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 6 Surveyed: 4

Conditions: PCI : 89

Inspection Comments:

Sample Number: 01 Type: R Area: 3,771.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 3,771.00 SgFt Comments:

Sample Number: 03 Type: R Area: 6,216.00SqFt PCI=286

Sample Comments:

57 WEATHERING L 6,156.00 SqgFt Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 54_.00 Ft Comments:

50 PATCHING L 60.00 SgFt Comments:

Sample Number: 05 Type: R Area: 5,000.00SqFt PCI =84

Sample Comments:

57 WEATHERING L 4,700.00 SqgFt Comments:

50 PATCHING L 300.00 SgFt Comments:

Sample Number: 07 Type: R Area: 3,416.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 3,416.00 SgFt Comments:



Re-inspection Report

SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWD Name: Taxiway D Use: TAXIWAY Area: 199,675.00SqFt
Section: 10 of 4 From: TWB-10 To: R08-10R Last Const..  01/01/1968
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 11,918.00SqFt Length: 133.00Ft Width: 60.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 3 Surveyed: 3

Conditions: PCI: 59

Inspection Comments:

Sample Number: 01 Type: R Area: 6,173.00SqFt PCI =54

Sample Comments:

50 PATCHING L 2,850.00 SqgFt Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 114.00 Ft Comments:

45 DEPRESSION L 20.00 SgFt Comments:

42 BLEEDING N 120.00 SgFt Comments:

52 RAVELING L 3,323.00 SgFt Comments:

Sample Number: 02 Type: R Area: 4,103.00SqFt PCI =65

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 262.00 Ft Comments:

52 RAVELING L 4,103.00 SgFt Comments:

42 BLEEDING N 30.00 SqgFt Comments:

Sample Number: 03 Type: R Area: 1,642.00SqFt PCI =66

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 186.00 Ft Comments:

52 RAVELING L 1,642.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWD Name: Taxiway D Use: TAXIWAY Area: 199,675.00SqFt
Section: 20 of 4 From: R08-10L To: R13-10R Last Const.:  12/25/2009
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  110,232.00SqFt Length: 1,585.00Ft Width: 60.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 17 Surveyed: 5

Conditions: PCI : 93

Inspection Comments:

Sample Number: 02 Type: R Area: 6,048.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,048.00 SqgFt Comments:

Sample Number: 05 Type: R Area: 6,370.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 6,370.00 SqgFt Comments:

Sample Number: 08 Type: R Area: 6,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,000.00 SqgFt Comments:

Sample Number: 11 Type: R Area: 6,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 6,000.00 SqgFt Comments:

Sample Number: 14 Type: R Area: 6,000.00SqFt PCI =86

Sample Comments:

45 DEPRESSION L 84.00 SgFt Comments:

57 WEATHERING L 6,000.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWD Name: Taxiway D Use: TAXIWAY Area: 199,675.00SqFt

Section: 25 of 4 From: R13-10L To: TWD-30 Last Const.:  04/01/2006
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 6,915.00SqFt Length: 99.00Ft Width: 60.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 1 Surveyed: 1

Conditions: PCI: 70

Inspection Comments:

Sample Number: 01 Type: R Area: 6,915.00SqFt PCI=70

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 38.00 Ft Comments:

45 DEPRESSION L 400.00 SgFt Comments:

57 WEATHERING L 6,915.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWD Name: Taxiway D Use: TAXIWAY Area: 199,675.00SqFt

Section: 30 of 4 From: TWD-25 To: TWP-10 Last Const.:  01/01/1968
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 70,610.00SqFt Length: 1,166.00Ft Width: 60.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 12 Surveyed: 5

Conditions: PCI: 40
Inspection Comments:

Sample Number: 01 Type: R Area: 6,000.00SqFt PCI =39
Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 588.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 3.00 Ft Comments:
53 RUTTING L 420.00 SgFt Comments:
50 PATCHING M 120.00 SgFt Comments:
45 DEPRESSION L 25.00 SgFt Comments:
52 RAVELING L 4,704.00 SqgFt Comments:
52 RAVELING M 1,176.00 SqgFt Comments:
Sample Number: 03 Type: R Area: 6,000.00SqFt PCI=22

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING M 40.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 525.00 Ft Comments:
53 RUTTING H 80.00 SgFt Comments:
53 RUTTING M 220.00 SgFt Comments:
52 RAVELING M 1,200.00 SqgFt Comments:
52 RAVELING L 4,800.00 SgFt Comments:
53 RUTTING L 200.00 SqgFt Comments:
Sample Number: 05 Type: R Area: 6,000.00SqFt PCI =45

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 337.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 110.00 Ft Comments:
53 RUTTING L 200.00 SqgFt Comments:
52 RAVELING M 1,200.00 SqgFt Comments:
52 RAVELING L 4,800.00 SgFt Comments:
Sample Number: 08 Type: R Area: 6,000.00SqFt PCI =49

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 559.00 Ft Comments:
52 RAVELING M 1,200.00 SqgFt Comments:
52 RAVELING L 4,800.00 SgFt Comments:
53 RUTTING L 200.00 SgFt Comments:
Sample Number: 11 Type: R Area: 6,000.00SqFt PCI =43

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 497 .00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 288.00 Ft Comments:
45 DEPRESSION M 10.00 SgFt Comments:
45 DEPRESSION L 20.00 SgFt Comments:
52 RAVELING M 1,200.00 SqgFt Comments:
52 RAVELING L 4,800.00 SqgFt Comments:



SNS_PMMS 2017
Report Generated Date: August 23, 2017

Re-inspection Report

Network: SNS Name: Salinas Municipal Airport

Branch: TWE Name: Taxiway E Use: TAXIWAY Area: 34,238.00SqFt
Section: 10 of 1 From: ATERM-10 To: TW-A Last Const.:  01/01/1968
Surface:  PCC Family: CAL SNS ALL PCC Zone: Category: Rank: P
Area: 34,238.00SqFt Length: 457.00Ft Width: 75.00F¢

Slabs: 137 Slab Width: 20.00Ft Slab Length: 12.50Ft Joint Length: 3,923.75Ft
Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 6 Surveyed: 4

Conditions: PCI: 56

Inspection Comments:

Sample Number: 01 Type: R Area: 19.00Slabs PCI =47

Sample Comments:

65 JOINT SEAL DAMAGE L 19.00 Slabs Comments:
63 LINEAR CRACKING L 11.00 Slabs Comments:
63 LINEAR CRACKING M 2.00 Slabs Comments:
67 LARGE PATCH/UTILITY L 2.00 Slabs Comments:
75 CORNER SPALLING L 3.00 Slabs Comments:
74 JOINT SPALLING L 1.00 Slabs Comments:
62 CORNER BREAK L 2.00 Slabs Comments:
73 SHRINKAGE CRACKING N 4.00 Slabs Comments:
Sample Number: 03 Type: R Area: 24.00Slabs PCI=59

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:
75 CORNER SPALLING L 4_.00 Slabs Comments:
63 LINEAR CRACKING L 11.00 Slabs Comments:
66 SMALL PATCH L 5.00 Slabs Comments:
67 LARGE PATCH/UTILITY L 4_.00 Slabs Comments:
63 LINEAR CRACKING M 1.00 Slabs Comments:
73 SHRINKAGE CRACKING N 1.00 Slabs Comments:
Sample Number: 04 Type: R Area: 24.00Slabs PCI =59

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:
62 CORNER BREAK L 6.00 Slabs Comments:
66 SMALL PATCH L 3.00 Slabs Comments:
63 LINEAR CRACKING L 9.00 Slabs Comments:
73 SHRINKAGE CRACKING N 4.00 Slabs Comments:
75 CORNER SPALLING L 4.00 Slabs Comments:
Sample Number: 05 Type: R Area: 24.00Slabs PCI =57

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:
63 LINEAR CRACKING L 13.00 Slabs Comments:
66 SMALL PATCH L 8.00 Slabs Comments:
63 LINEAR CRACKING M 1.00 Slabs Comments:
67 LARGE PATCH/UTILITY L 2.00 Slabs Comments:
73 SHRINKAGE CRACKING N 2.00 Slabs Comments:
75 CORNER SPALLING L 2.00 Slabs Comments:



SNS_PMMS 2017
Report Generated Date: August 23, 2017

Re-inspection Report

Network: SNS Name: Salinas Municipal Airport

Branch: TWF Name: Taxiway F Use: TAXIWAY Area: 57,373.00SqFt
Section: 10 of 2 From: ATERM-10 To: TWF-20 Last Const.:  01/01/1968
Surface:  PCC Family: CAL SNS ALL PCC Zone: Category: Rank: P
Area: 49,134.00SqFt Length: 655.00Ft Width: 75.00F¢

Slabs: 197 Slab Width: 20.00Ft Slab Length: 12.50Ft Joint Length: 5,656.25Ft
Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 9 Surveyed: 5

Conditions: PCI : 65

Inspection Comments:

Sample Number: 02 Type: R Area: 24.00Slabs PCI =54

Sample Comments:

74 JOINT SPALLING L 2.00 Slabs Comments:
67 LARGE PATCH/UTILITY L 5.00 Slabs Comments:
63 LINEAR CRACKING L 14.00 Slabs Comments:
66 SMALL PATCH L 2.00 Slabs Comments:
75 CORNER SPALLING L 1.00 Slabs Comments:
72 SHATTERED SLAB L 2.00 Slabs Comments:
71 FAULTING L 1.00 Slabs Comments:
73 SHRINKAGE CRACKING N 1.00 Slabs Comments:
62 CORNER BREAK L 1.00 Slabs Comments:
Sample Number: 03 Type: R Area: 24.00Slabs PCI =67

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:
63 LINEAR CRACKING L 10.00 Slabs Comments:
74 JOINT SPALLING L 1.00 Slabs Comments:
73 SHRINKAGE CRACKING N 9.00 Slabs Comments:
66 SMALL PATCH L 1.00 Slabs Comments:
67 LARGE PATCH/UTILITY L 1.00 Slabs Comments:
75 CORNER SPALLING L 1.00 Slabs Comments:
Sample Number: 05 Type: R Area: 24.00Slabs PCI =65

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:
63 LINEAR CRACKING L 13.00 Slabs Comments:
75 CORNER SPALLING L 3.00 Slabs Comments:
73 SHRINKAGE CRACKING N 5.00 Slabs Comments:
74 JOINT SPALLING L 1.00 Slabs Comments:
67 LARGE PATCH/UTILITY L 1.00 Slabs Comments:
Sample Number: 07 Type: R Area: 24.00Slabs PCI =68

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:
63 LINEAR CRACKING L 9.00 Slabs Comments:
75 CORNER SPALLING L 2.00 Slabs Comments:
73 SHRINKAGE CRACKING N 4.00 Slabs Comments:
62 CORNER BREAK L 1.00 Slabs Comments:
66 SMALL PATCH L 1.00 Slabs Comments:
74 JOINT SPALLING L 1.00 Slabs Comments:



SNS_PMMS 2017
Report Generated Date: August 23, 2017

Re-inspection Report

Sample Number: 08 Type: R

Sample Comments:

65
66
73
75
63
63
67
62

JOINT SEAL DAMAGE
SMALL PATCH
SHRINKAGE CRACKING
CORNER SPALLING
LINEAR CRACKING
LINEAR CRACKING
LARGE PATCH/UTILITY
CORNER BREAK

Area:

rmr==rrzrr

24.00Slabs

24.00
4.00
7.00
1.00
1.00
1.00
1.00
1.00

Slabs
Slabs
Slabs
Slabs
Slabs
Slabs
Slabs
Slabs

PCI=70

Comments:
Comments:
Comments:
Comments:
Comments:
Comments:
Comments:
Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWF Name: Taxiway F Use: TAXIWAY Area: 57,373.00SqFt
Section: 20 of 2 From: TWF-10 To: RWI3-10R Last Const.:
Surface:  APC Family: CAL SNS _ALL_AC/APC Zone: Category:
Area: 8,239.00SqFt Length: 80.00Ft Width: 104.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

04/01/2006
Rank: P

Last Insp. Date: 01/30/2017 Total Samples: 2 Surveyed: 2

Conditions: PCI: 73
Inspection Comments:

Sample Number: 01 Type: R Area: 3,729.00SqFt PCI =84

Sample Comments:

57 WEATHERING L 3,729.00 SgFt Comments:
47 JOINT REFLECTION CRACKING L 66.00 Ft Comments:
47 JOINT REFLECTION CRACKING M 20.00 Ft Comments:
Sample Number: 02 Type: R Area: 4,510.00SqFt PCI =64

Sample Comments:

47 JOINT REFLECTION CRACKING L 165.00 Ft Comments:
47 JOINT REFLECTION CRACKING M 200.00 Ft Comments:
57 WEATHERING L 4,510.00 SqgFt Comments:



Re-inspection Report
SNS_PMMS 2017
Report Generated Date: August 23, 2017

Network: SNS Name: Salinas Municipal Airport

Branch: TWG Name: Taxiway G Use: TAXIWAY Area: 32,483.00SqFt
Section: 10 of 2 From: ATERM-30 To: TWC-10 Last Const..  07/01/1999
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 14,894.00SqFt Length: 345.00Ft Width: 42.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 4 Surveyed: 3

Conditions: PCI : 32

Inspection Comments:

Sample Number: 01 Type: R Area: 4,200.00SqFt PCI =26

Sample Comments:

41 ALLIGATOR CRACKING L 144.00 SqgFt Comments:
43 BLOCK CRACKING M 807.00 SqgFt Comments:
43 BLOCK CRACKING L 3,229.00 SgFt Comments:
45 DEPRESSION L 500.00 SgFt Comments:
52 RAVELING L 4,180.00 SqgFt Comments:
50 PATCHING L 20.00 SgFt Comments:
Sample Number: 02 Type: R Area: 4,200.00SqFt PCI =29

Sample Comments:

52 RAVELING M 100.00 SgFt Comments:
43 BLOCK CRACKING M 840.00 SqgFt Comments:
43 BLOCK CRACKING L 1,260.00 SqgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 150.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 83.00 Ft Comments:
45 DEPRESSION L 300.00 SgFt Comments:
41 ALLIGATOR CRACKING L 10.00 SgFt Comments:
52 RAVELING L 4,100.00 SqgFt Comments:
Sample Number: 03 Type: R Area: 4,200.00SqFt PCI=39

Sample Comments:

52 RAVELING M 100.00 SqgFt Comments:
43 BLOCK CRACKING L 1,260.00 SqgFt Comments:
43 BLOCK CRACKING M 840.00 SqgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 135.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 110.00 Ft Comments:
52 RAVELING L 4,100.00 SqgFt Comments:



SNS_PMMS 2017
Report Generated Date: August 23, 2017

Re-inspection Report

Network: SNS Name: Salinas Municipal Airport

Branch: TWG Name: Taxiway G Use: TAXIWAY Area: 32,483.00SqFt
Section: 20 of 2 From: TWD-20 To: RO8-10L Last Const..  07/01/1999
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 17,589.00SqFt Length: 299.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 4 Surveyed:

Conditions: PCI : 67

Inspection Comments:

Sample Number: 01 Type: R Area: 2,269.00SqFt PCI =54

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING M 50.00 Ft Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 274 .00 Ft Comments:

45 DEPRESSION L 20.00 SgFt Comments:

57 WEATHERING L 454 _00 SgFt Comments:

52 RAVELING L 1,815.00 SqgFt Comments:

Sample Number: 02 Type: R Area: 5,042.00SqFt PCI =69

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING M 100.00 Ft Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 148.00 Ft Comments:

45 DEPRESSION L 10.00 SqgFt Comments:

52 RAVELING L 1,008.00 SqgFt Comments:

57 WEATHERING L 4,034.00 SqgFt Comments:

Sample Number: 04 Type: R Area: 4,048.00SqFt PCI=73

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 106.00 Ft Comments:

57 WEATHERING L 3,846.00 SgFt Comments:

52 RAVELING L 202.00 SgFt Comments:

45 DEPRESSION L 84.00 SgFt Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: TWH Name: Taxiway H Use: TAXIWAY Area: 17,990.00SqFt
Section: 10 of 1 From: - To: TWL-10 Last Const.:  01/01/1968
Surface:  PCC Family: CAL SNS ALL PCC Zone: Category: Rank: P
Area: 17,990.00SqFt Length: 351.00Ft Width: 50.00Ft

Slabs: 96 Slab Width: 15.00Ft Slab Length: 12.50Ft Joint Length: 2,173.00Ft
Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 4 Surveyed: 3

Conditions: PCI: 73

Inspection Comments:

Sample Number: 02 Type: R Area: 24.00Slabs PCI =78

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:

70 SCALING/CRAZING L 24 .00 Slabs Comments:

66 SMALL PATCH L 1.00 Slabs Comments:

63 LINEAR CRACKING L 3.00 Slabs Comments:

67 LARGE PATCH/UTILITY L 1.00 Slabs Comments:

74 JOINT SPALLING L 1.00 Slabs Comments:

Sample Number:  03. Type: R Area: 24.00Slabs PCI =67

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:

70 SCALING/CRAZING L 24 .00 Slabs Comments:

63 LINEAR CRACKING L 5.00 Slabs Comments:

74 JOINT SPALLING L 3.00 Slabs Comments:

66 SMALL PATCH L 5.00 Slabs Comments:

67 LARGE PATCH/UTILITY L 4.00 Slabs Comments:

Sample Number: 04 Type: R Area: 29.00Slabs PCI=73

Sample Comments:

65 JOINT SEAL DAMAGE L 29.00 Slabs Comments:

70 SCALING/CRAZING L 27.00 Slabs Comments:

67 LARGE PATCH/UTILITY L 4.00 Slabs Comments:

66 SMALL PATCH L 8.00 Slabs Comments:

62 CORNER BREAK L 1.00 Slabs Comments:

63 LINEAR CRACKING L 1.00 Slabs Comments:

75 CORNER SPALLING L 1.00 Slabs Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: T™WJ Name: Taxiway J Use: TAXIWAY Area: 17,128.00SqFt
Section: 10 of 2 From: TWK-10 To: TWL-10 Last Const.:  08/01/1999
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 11,011.00SqFt Length: 220.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 3 Surveyed: 3

Conditions: PCI : 67

Inspection Comments:

Sample Number: 01 Type: R Area: 3,087.00SqFt PCI=76

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 148.00 Ft Comments:

45 DEPRESSION L 24_00 SgFt Comments:

57 WEATHERING L 3,087.00 SgFt Comments:

Sample Number: 02 Type: R Area: 4,900.00SqFt PCI =280

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 189.00 Ft Comments:

45 DEPRESSION L 24_00 SgFt Comments:

57 WEATHERING L 4,900.00 SgFt Comments:

Sample Number: 03 Type: R Area: 3,024.00SqFt PCI =37

Sample Comments:

45 DEPRESSION L 176.00 SqgFt Comments:

57 WEATHERING L 3,024.00 SqgFt Comments:

41 ALLIGATOR CRACKING M 236.00 SqgFt Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: TWJ Name: Taxiway J Use: TAXIWAY Area: 17,128.00SqFt

Section: 20 of 2 From: TWK-10 To: - Last Const.:  08/01/1999
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 6,117.00SqFt Length: 107.00Ft Width: 43.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 1 Surveyed: 1

Conditions: PCI : 89

Inspection Comments:

Sample Number: 01 Type: R Area: 6,117.00SqFt PCI =89

Sample Comments:

57 WEATHERING L 6,117.00 SgFt Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 59.00 Ft Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: TWK Name: Taxiway K Use: TAXIWAY Area: 39,533.00SqFt
Section: 10 of 2 From: R08-10L To: TWC-10 Last Const.:  12/25/2013
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 28,386.00SqFt Length: 505.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 6 Surveyed: 4

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 5,521.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,521.00 SgFt Comments:

Sample Number: 02 Type: R Area: 5,349.00SqFt PCI=94

Sample Comments:

42 BLEEDING N 2.00 SqgFt Comments:

57 WEATHERING L 5,349.00 SgFt Comments:

Sample Number: 03 Type: R Area: 5,004.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,004.00 SgFt Comments:

Sample Number: 04 Type: R Area: 5,000.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 5,000.00 SgFt Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: TWK Name: Taxiway K Use: TAXIWAY Area: 39,533.00SqFt

Section: 20 of 2 From: TWK-10 To: - Last Const.:  12/25/2013
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 11,147.00SqFt Length: 149.00Ft Width: 79.00F¢

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 4 Surveyed: 3

Conditions: PCI : 94

Inspection Comments:

Sample Number: 01 Type: R Area: 2,122.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 2,122 .00 SqgFt Comments:

Sample Number: 02 Type: R Area: 3,714.00SqFt PCI=94

Sample Comments:

57 WEATHERING L 3,714.00 SqgFt Comments:

Sample Number: 03 Type: R Area: 3,740.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 3,740.00 SgFt Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: TWL Name: Taxiway L Use: TAXIWAY Area: 75,065.00SqFt
Section: 10 of 1 From: RO08-10L To: ATERM-20 Last Const..  01/01/1968
Surface:  PCC Family: CAL SNS ALL PCC Zone: Category: Rank: P
Area: 75,065.00SqFt Length: 995.00Ft Width: 75.00F¢

Slabs: 300 Slab Width: 20.00Ft Slab Length: 12.50Ft Joint Length: 8,631.25Ft
Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 13 Surveyed: 6

Conditions: PCI : 61

Inspection Comments:

Sample Number: 02 Type: R Area: 22.00Slabs PCI =60

Sample Comments:

67 LARGE PATCH/UTILITY L 5.00 Slabs Comments:
63 LINEAR CRACKING L 16.00 Slabs Comments:
63 LINEAR CRACKING M 1.00 Slabs Comments:
66 SMALL PATCH L 1.00 Slabs Comments:
72 SHATTERED SLAB L 1.00 Slabs Comments:
75 CORNER SPALLING L 1.00 Slabs Comments:
Sample Number: 04 Type: R Area: 24.00Slabs PCI=71

Sample Comments:

66 SMALL PATCH L 4.00 Slabs Comments:
74 JOINT SPALLING L 1.00 Slabs Comments:
73 SHRINKAGE CRACKING N 5.00 Slabs Comments:
75 CORNER SPALLING L 1.00 Slabs Comments:
63 LINEAR CRACKING L 6.00 Slabs Comments:
62 CORNER BREAK L 2.00 Slabs Comments:
Sample Number: 06 Type: R Area: 24.00Slabs PCI =66

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:
63 LINEAR CRACKING L 4.00 Slabs Comments:
66 SMALL PATCH L 1.00 Slabs Comments:
75 CORNER SPALLING L 2.00 Slabs Comments:
74 JOINT SPALLING L 4.00 Slabs Comments:
73 SHRINKAGE CRACKING N 3.00 Slabs Comments:
62 CORNER BREAK L 1.00 Slabs Comments:
75 CORNER SPALLING M 2.00 Slabs Comments:
Sample Number: 08 Type: R Area: 24.00Slabs PCI =56

Sample Comments:

65 JOINT SEAL DAMAGE L 24 .00 Slabs Comments:
67 LARGE PATCH/UTILITY L 5.00 Slabs Comments:
67 LARGE PATCH/UTILITY M 1.00 Slabs Comments:
75 CORNER SPALLING M 1.00 Slabs Comments:
73 SHRINKAGE CRACKING N 6.00 Slabs Comments:
66 SMALL PATCH L 4.00 Slabs Comments:
63 LINEAR CRACKING L 9.00 Slabs Comments:
74 JOINT SPALLING L 1.00 Slabs Comments:
75 CORNER SPALLING L 2.00 Slabs Comments:
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Sample Number: 10
Sample Comments:

65 JOINT SEAL DAMAGE
73 SHRINKAGE CRACKING
66 SMALL PATCH

63 LINEAR CRACKING

75 CORNER SPALLING

74 JOINT SPALLING

72 SHATTERED SLAB

Sample Number: 12
Sample Comments:

72 SHATTERED SLAB

75 CORNER SPALLING

63 LINEAR CRACKING

73 SHRINKAGE CRACKING
74 JOINT SPALLING

74 JOINT SPALLING

66 SMALL PATCH

75 CORNER SPALLING

Type: R

Type: R Area:

Area:

rrrrrrzr

rmr==rzrssr

24.00Slabs

24.00
7.00
3.00

11.00
4.00
1.00
1.00

24.00Slabs

1.00
1.00
16.00
4.00
4.00
1.00
4.00
1.00

Slabs
Slabs
Slabs
Slabs
Slabs
Slabs
Slabs

Slabs
Slabs
Slabs
Slabs
Slabs
Slabs
Slabs
Slabs

PCI=61

Comments:
Comments:
Comments:
Comments:
Comments:
Comments:
Comments:

PCI =55

Comments:
Comments:
Comments:
Comments:
Comments:
Comments:
Comments:
Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: TWN Name: Taxiway N Use: TAXIWAY Area: 9,443.00SqFt

Section: 10 of 1 From: R08-10R To: TWB-10 Last Const.:  12/25/2009
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 9,443.00SqFt Length: 141.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 2 Surveyed: 2

Conditions: PCI: 92

Inspection Comments:

Sample Number: 01 Type: R Area: 4,087.00SqFt PCI =94

Sample Comments:

57 WEATHERING L 4,087.00 SqgFt Comments:

Sample Number: 02 Type: R Area: 5,356.00SqFt PCI=90

Sample Comments:

45 DEPRESSION L 30.00 SqgFt Comments:

57 WEATHERING L 5,356.00 SgFt Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: TWP Name: Taxiway P Use: TAXIWAY Area: 124,992.00SqFt

Section: 10 of 2 From: TWD-30 To: TWC-20 Last Const.:  08/01/1999
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area:  112,307.00SqFt Length: 2,252.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/31/2017 Total Samples: 23 Surveyed: 6

Conditions: PCI: 61
Inspection Comments:

Sample Number: 03 Type: R Area: 5,000.00SqFt PCI =65

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 30.00 Ft Comments:
52 RAVELING L 4,900.00 SqgFt Comments:
52 RAVELING M 100.00 SqgFt Comments:
Sample Number: 07 Type: R Area: 5,000.00SqFt PCI =64

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 37.00 Ft Comments:
52 RAVELING L 4,900.00 SqgFt Comments:
52 RAVELING M 100.00 SqgFt Comments:
Sample Number: 11 Type: R Area: 5,000.00SqFt PCI =58

Sample Comments:

52 RAVELING M 100.00 SgFt Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 131.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 30.00 Ft Comments:
52 RAVELING L 4,900.00 SgFt Comments:
56 SWELLING L 4_00 SgFt Comments:
Sample Number: 15 Type: R Area: 5,000.00SqFt PCI=60

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 73.00 Ft Comments:
50 PATCHING L 600.00 SqgFt Comments:
52 RAVELING L 4,300.00 SqgFt Comments:
52 RAVELING M 100.00 SqgFt Comments:
Sample Number: 19 Type: R Area: 5,000.00SqFt PCI =64

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 65.00 Ft Comments:
52 RAVELING L 4,800.00 SgFt Comments:
52 RAVELING M 200.00 SqgFt Comments:
Sample Number: 22 Type: R Area: 5,000.00SqFt PCI =58

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 23.00 Ft Comments:
52 RAVELING L 4,800.00 SgFt Comments:
56 SWELLING L 200.00 SqgFt Comments:
45 DEPRESSION L 20.00 SgFt Comments:
52 RAVELING M 200.00 SqgFt Comments:
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Network: SNS Name: Salinas Municipal Airport

Branch: TWP Name: Taxiway P Use: TAXIWAY Area: 124,992.00SqFt
Section: 20 of 2 From: TWC-10 To: R08-20 Last Const.:  06/01/1990
Surface:  AC Family: CAL SNS _ALL_AC/APC Zone: Category: Rank: P
Area: 12,685.00SqFt Length: 240.00Ft Width: 50.00Ft

Shoulder: Street Type: Grade: 0.00 Lanes: 0

Section Comments:

Last Insp. Date: 01/30/2017 Total Samples: 3 Surveyed: 3

Conditions: PCI: 56

Inspection Comments:

Sample Number: 01 Type: R Area: 2,230.00SqFt PCI =61

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING M 100.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 159.00 Ft Comments:
52 RAVELING L 223.00 SqgFt Comments:
57 WEATHERING L 2,007.00 SqgFt Comments:
Sample Number: 02 Type: R Area: 4,906.00SqFt PCI=55

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING M 161.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING L 193.00 Ft Comments:
45 DEPRESSION L 40.00 SgFt Comments:
56 SWELLING L 200.00 SgFt Comments:
52 RAVELING L 491 .00 SgFt Comments:
57 WEATHERING L 4,415.00 SqgFt Comments:
Sample Number: 03 Type: R Area: 5,549.00SqFt PCI=56

Sample Comments:

48 LONGITUDINAL/TRANSVERSE CRACKING L 192.00 Ft Comments:
48 LONGITUDINAL/TRANSVERSE CRACKING M 7.00 Ft Comments:
56 SWELLING L 4_.00 SgFt Comments:
50 PATCHING L 1,650.00 SgFt Comments:
52 RAVELING L 390.00 SgFt Comments:
57 WEATHERING L 3,509.00 SqgFt Comments:
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2017 AIRPORT PAVEMENT MANAGEMENT SYSTEM REPORT Airport (SNS)
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Runway 13-31, Section 10C — Weathering

Runway 08-26, Section 10C — Longitudinal and Transverse Cracking and Raveling
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Taxiway J, Section 10 — Alligator Cracking
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Taxiway D, Section 30 — Raveling
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Taxiway L, Section 10 — Corner Spalling
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North Hangar Apron, Section 20 — Alligator Cracking

Tie Down Apron, Section 30 — Block Cracking
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INTERNATIONAL
Standard Test Method for
. s 1
Airport Pavement Condition Index Surveys
This standard is issued under the fixed designation D5340; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (&) indicates an editorial change since the last revision or reapproval.
1. Scope

1.1 This test method covers the determination of airport
pavement condition through visual surveys of asphalt-surfaced
pavements, including porous friction courses, and plain or
reinforced jointed portland cement concrete pavements, using
the Pavement Condition Index (PCI) method of quantifying
pavement condition.

1.2 The PCI for airport pavements was developed by the US
Army Corps of Engineers through the funding provided by the
U.S. Air Force (1, 2, 3).% It is further verified and adopted by
FAA (4), and the U.S. Naval Facilities Engineering Command
3.

1.3 The values stated in inch-pound units are to be regarded
as standard. The values given in parentheses are mathematical
conversions to SI units that are provided for information only
and are not considered standard.

1.4 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. Specific precau-
tionary statements are given in Section 6.

2. Terminology

2.1 Definitions of Terms Specific to This Standard:

2.1.1 additional sample—a sample unit inspected in addi-
tion to the random sample units to include nonrepresentative
sample units in the determination of the pavement condition.
This includes very poor or excellent samples that are not
typical of the section and sample units which contain an
unusual distress such as a utility cut. If a sample unit
containing an unusual distress is chosen at random, it should be
counted as an additional sample unit and another random
sample unit should be chosen. If every sample unit is surveyed,
then there are no additional sample units.

! This test method is under the jurisdiction of ASTM Committee E17 on Vehicle
- Pavement Systems and is the direct responsibility of Subcommittee E17.42 on
Pavement Management and Data Needs.

Current edition approved June 1, 2012. Published May 2013. Originally
approved in 1998. Last previous edition approved in 2011 as D5340 — 11. DOI:
10.1520/D5340-12.

2 The boldface numbers in parentheses refer to a list of references at the end of
the text.

2.1.2 asphalt concrete (AC) surface—aggregate mixture
with an asphalt cement binder. This term also refers to surfaces
constructed of coal tars and natural tars for purposes of this test
method.

2.1.3 pavement branch—a branch is an identifiable part of
the pavement network that is a single entity and has a distinct
function. For example, each runway, taxiway, and apron areas
are separate branches.

2.1.4 pavement condition index (PCI)—a numerical rating
of the pavement condition that ranges from 0 to 100 with 0
being the worst possible condition and 100 being the best
possible condition.

2.1.5 pavement condition rating—a verbal description of
pavement condition as a function of the PCI value. Fig. 1
shows two examples of PCI rating scales.

2.1.6 pavement distress—external indicators of pavement
deterioration caused by loading, environmental factors, or
construction deficiencies, or a combination thereof. Typical
distresses are cracks, rutting, and weathering of the pavement
surface. Distress types and severity levels detailed in Appendix
X1 for AC and Appendix X2 for PCC pavements must be used
to obtain an accurate PCI value.

2.1.7 pavement sample unit—a subdivision of a pavement
section that has a standard size range: 20 contiguous slabs (*8
slabs if the total number of slabs in the section is not evenly
divided by 20, or to accommodate specific field condition) for
PCC airfield pavement and 5000 contiguous square feet (*
2000 ft*> (450 + 180 m?) if the pavement is not evenly divided
by 5000, or to accommodate specific field condition) for AC
airfield pavement and porous friction surfaces.

2.1.8 pavement section—a contiguous pavement area hav-
ing uniform construction, maintenance, usage history, and
condition. A section should also have the same traffic volume
and load intensity.

2.1.9 porous friction surfaces—open-graded select aggre-
gate mixture with an asphalt cement binder. This is a subset of
asphalt concrete-surfaced pavements.

2.1.10 portland cement concrete (PCC) pavement—
aggregate mixture with portland cement binder including
nonreinforced and reinforced jointed pavement.
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FIG. 1 Two Examples of Pavement Condition Index (PCI (trademarked)) Rating Scales

2.1.11 random sample—a sample unit of the pavement
section selected for inspection by random sampling techniques,
such as a random number table or systematic random proce-
dure.

3. Summary of Test Method

3.1 The pavement is divided into branches that are divided
into sections. Each section is divided into sample units. The
type and severity of airport pavement distress is assessed by
visual inspection of the pavement sample units. The quantity of
the distress is measured as described in Appendix X1 and
Appendix X2. The distress data are used to calculate the PCI
for each sample unit. The PCI of the pavement section is
determined based on the PCI of the inspected sample units
within the section.

4. Significance and Use

4.1 The PCI is a numerical indicator that rates the surface
condition of the pavement. The PCI provides a measure of the
present condition of the pavement based on the distress
observed on the surface of the pavement which also indicates
the structural integrity and surface operational condition (lo-
calized roughness and safety). The PCI cannot measure the
structural capacity, neither does it provide direct measurement
of skid resistance or roughness. It provides an objective and
rational basis for determining maintenance and repair needs
and priorities. Continuous monitoring of the PCI is used to
establish the rate of pavement deterioration, which permits
early identification of major rehabilitation needs. The PCI
provides feedback on pavement performance for validation or
improvement of current pavement design and maintenance
procedures.

5. Apparatus

5.1 Data Sheets, or other field recording instruments that
record at a minimum the following information: date, location,
branch, section, sample unit size, slab number and size, distress
types, severity levels, quantities, and names of surveyors.
Example data sheets for AC and PCC pavements are shown in
Fig. 2 and Fig. 3.
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5.2 Hand Odometer Wheel, that reads to the nearest 0.1 ft
(30 mm).

5.3 Straightedge or String Line (AC only), 10 ft (3 m).

5.4 Scale, 12 in. (300 mm) that reads to Y5 in. (3 mm) or
better. Additional 12-in. (300-mm) ruler or straightedge is
needed to measure faulting in PCC pavements.

5.5 Layout Plan, for airport to be inspected.

6. Hazards

6.1 Traffic is a hazard as inspectors must walk on the
pavement to perform the condition survey. Inspection must be
approved by and coordinated with the airport operational staff.

6.2 Noise from aircraft can be a hazard. Hearing protection
must be available to the inspector at all times when airside
inspections are being performed.

7. Sampling and Sample Units

7.1 Identify areas of the pavement with different uses such
as runways, taxiways, and aprons on the airport layout plan.

7.2 Divide each single-use area into sections based on the
pavement design, construction history, traffic, and condition.

7.3 Divide the pavement sections into sample units. If the
pavement slabs in PCC have joint spacings greater than 25 ft (8
m), subdivide each slab into imaginary slabs. The imaginary
slabs should all be less than or equal to 25 ft (8 m) in length,
and the imaginary joints dividing the slabs are assumed to be
in perfect condition. This is needed because the deduct values
were developed for jointed concrete slabs less than or equal to
25 ft (8 m).

7.4 Individual sample units to be inspected should be
marked or identified in a manner to allow inspectors and
quality control personnel to easily locate them on the pavement
surface. Paint marks along the edge and sketches with locations
connected to physical pavement features are acceptable. The
use of nails or other potential FOD sources is not recom-
mended. It is necessary to be able to accurately relocate the
sample units to allow verification of current distress data, to
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AIRFIELD ASPHALT PAVEMENT SKETCH:
CONDITION SURVEY DATA SHEET
FOR SAMPLE UNIT
BRANCH SECTION SAMPLE UNIT,
SURVEYED BY DATE SAMPLE AREA
1. Alligator Cracking 5. Depression 9. Oil Spillage 13. Rutting
2. Bleeding 6. Jet Blast 10, Patching 14, Shoving from PCC
3. Block Cracking 7. Jt. Reflection (PCC) 11. Polished Aggregate 15. Slippage Cracking
4, Corrugation 8. Long. & Trans. Cracking 12. Raveling/Weathering 16. Swell
DISTRESS DENSITY | DEDUCT
SEVERITY QUANTITY TOTAL % VALUE
FIG. 2 Flexible Pavement Condition Survey Data Sheet for Sample Unit
examine changes in condition with time of a particular sample where:
pnit, a.md to enable future inspections of the same sample unit e = acceptable error in estimating the section PCL
if desired. Commonly, e = =5 PCI points,

7.5 Select the sample units to be inspected. The number of ~ s = standard deviation of the PCI from one sample unit to
sample units to be inspected may vary from all of the sample another within the section. When performing the initial
units in the section, a number of sample units that provides a inspection, the standard deviation is assumed to be ten
95 % confidence level, or a lesser number. for AC pavements and 15 for PCC pavements. This

7.5.1 All sample units in the section may be inspected to assumption should be checked as described below after
determine the average PCI of the section. This is usually PCI values are de.tetmmed. For subseque?nt Inspections
precluded for routine management purposes by available the standard deviation from the preceding inspection
manpower, funds, and time. Total sampling, however, is should be used to determine 7, and
desirable for project analysis to help estimate maintenance and V= total number of sample units in the section.

repair quantities.

7.5.2 The minimum number of sample units (n) that must be
surveyed within a given section to obtain a statistically
adequate estimate (95 % confidence) of the PCI of the section
is calculated using the following formula and rounding # to the
next highest whole number (1).

Ns?

REIETET
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7.5.2.1 If obtaining the 95 % confidence level is critical, the
adequacy of the number of sample units surveyed must be
confirmed. The number of sample units was estimated based on
an assumed standard deviation. Calculate the actual standard
deviation(s) as follows (1):
" (PCI. — PCI,) >
=3t (;71)’) @

i=1
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wn’
AIRFIELD CONCRETE PAVEMENTS
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT
BRANCH SECTION SAMPLE UNIT_
| SURVEYED BY. DATE SAMPLE AREA
Distress Types SKETCH:
1. Blow up 9. Pumping
2. Corner Break 10. Scaling/Map Crack/
3. Long/Trans/ Crazing ® - s . .
Diagonal Crack 11 Settlement/Fault
4. Durebility Crack 12, shattered Slab 10
5. Joint Seal Damage 13, Shrinkage Crack
6. Patching, 5 sf 14, Spalling-Joints - - . . -
7. Patching/Utility Cut 15, Spalling-Comer
8. Popouts 9
. . . L] .
DIST SEV NO. DENSITY | DEDUCT
TYPE SLABS % VALUE 8
. 3 . . .
7
- ) . . .
]
. . . . .
)
. . . . -
4
. . . . .
3
. ) . - .
2
. . . . .
1
. . . . .
1 2 3 4

FIG. 3 Jointed Rigid Pavement Condition Survey Data Sheet for
Sample Unit

where:

PCI;, = PCI of surveyed sample unit i,

PCI, = mean PCI of surveyed sample units, and
n total number of sample units surveyed.

7.5.2.2 Calculate the revised minimum number of sample
units (Eq 1) to be surveyed using the calculated standard
deviation (Eq 2). If the revised number of sample units to be
surveyed is greater than the number of sample units already
surveyed, select and survey additional random sample units.
These sample units should be evenly spaced across the section.
Repeat the process of checking the revised number of sample
units and surveying additional random sample units until the
total number of sample units surveyed equals or exceeds the
minimum required sample units (n) in Eq 1, using the actual
total sample standard deviation).

7.5.3 A lesser sampling rate than the above mentioned 95 %
confidence level can be used based on the condition survey
objective. As an example, one agency uses the following table
for selecting the number of sample units to be inspected for
other than project analysis:

Given Survey
1 to 5 sample units 1 sample unit
6 to 10 sample units 2 sample units
11 to 15 sample units 3 sample units
16 to 40 sample units 4 sample units
over 40 sample units 10 %

7.6 Once the number of sample units to be inspected has
been determined, compute the spacing interval of the units
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using systematic random sampling. Samples are equally spaced
throughout the section with the first sample selected at random.
The spacing interval (i) of the units to be sampled is calculated
by the following formula rounded to the next lowest whole
number:

._N 3
1= (3)
where:
N = total number of sample units in the section, and
n = number of sample units to be inspected.

The first sample unit to be inspected is selected at random
from sample units 1 through i. The sample units within a
section that are successive increments of the interval i after the
first randomly selected unit are also inspected.

7.7 Additional sample units are only to be inspected when
nonrepresentative distresses are observed as defined in 2.1.1.
These sample units are selected by the user.

8. Inspection Procedure

8.1 The definitions and guidelines for quantifying distresses
for PCI determination are given in Appendix X1 for AC
pavements. Other related references (1, 2, 3, 4, 5, 6, 7, 8) are
also available that discuss distress survey; however, when the
material in these references conflict with the definitions in-
cluded in this test method, the definitions in this test method
are used.

8.2 AC Surfaced Pavement, Including Porous Friction
Surfaces—Individually inspect each sample unit chosen.
Sketch the sample unit, including orientation. Record the
branch and section number, and number and type of the sample
unit (random or additional). Record the sample unit size
measured with the hand odometer. Conduct the distress inspec-
tion by walking over the sample unit being surveyed, measur-
ing the quantity of each severity level of every distress type
present, and recording the data. Distresses must correspond in
types and severities to those described in Appendix X1. The
method of measurement is included with each distress descrip-
tion. Measurements should be made to *0.1 ft (30 mm) with
the hand odometer. Summarize each distress type and severity
level in either square feet or linear feet (square metres or linear
metres), depending on the type of distress. Repeat this proce-
dure for each sample unit to be inspected. A blank “Flexible
Pavement Condition Survey Data Sheet for Sample Unit” is
included in Appendix X5.

8.3 PCC Pavements—Individually inspect each sample unit
chosen. Sketch the sample unit showing the location of the
slabs. Record the sample unit size, branch and section number,
number and type of the sample unit (random or additional), the
number of slabs in the sample unit, and the slab size measured
with the hand odometer. Perform the inspection by walking
over each slab of the sample unit being surveyed and recording
all distresses existing in the slab along with their severity level.
The distress types and severities must correspond with those
described in Appendix X2. Summarize the distress types, their
severity levels, and the number of slabs in the sample unit
containing each type and severity level. Repeat this procedure
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for each sample unit to be inspected. A blank “Jointed Rigid
Pavement Condition Survey Data Sheet for Sample Unit” is
included in Appendix XS5.

9. Calculation of PCI for AC Pavement, Including
Porous Friction Surfaces

9.1 Add up the total quantity of each distress type at each
severity level, and record them in the ‘“Total Severities”
section. For example, Fig. 4 shows four entries for the Distress
Type 8, “Longitudinal and Transverse Cracking:” 9M, 10L,
20L, and 15L. The distress at each severity level is summed
and entered in the “Total Severity” section as 45 ft (14 m) of
low severity, and 9 ft (3 m) of medium severity “Longitudinal
and Transverse Cracking.” The units for the quantities may be
either in square feet (square metres), linear feet (metres), or
number of occurrences, depending on the distress type.

9.2 Divide the total quantity of each distress type at each
severity level from 9.1 by the total area of the sample unit and

9.3 Determine the deduct value (DV) for each distress type
and severity level combination from the distress deduct value
curves in Appendix X3.

9.4 Determine the maximum corrected deduct value (CDV):

9.4.1 If none or only one individual DV is greater than five,
the total value is used in place of the maximum CDV in
determining PCI; otherwise, maximum CDV must be deter-
mined using the procedure described in this section. The
procedure for determining maximum CDV from individual
DVs is identical for both AC and PCC pavement types.

9.5 PCI Calculation:

9.5.1 If none or only one individual DV is greater than five,
use the total DV in place of the maximum CDV in determining
PCI; otherwise use the following procedure to determine Max
CDV:

9.5.1.1 Determine m, the maximum allowable number of
distresses, as follows:

multiply by 100 to obtain the percent density of each distress m = 1+(9/95) (100 — HDV) = 10 (4)
type and severity. m = 1+(9/95) (100 — 27) = 7.92 5
AIRFIELD ASPHALT PAVEMENT SKETCH:
CONDITION SURVEY DATA SHEET
FOR SAMPLE UNIT
BRANCH SECTION SAMPLEUNIT_____
SURVEYED BY DATE SAMPLE AREA 5000 S+
1. Alligator Cracking 5. Depression 9. Oil Spillage 13. Rutting
2. Bleeding 6. Jet Blast 10, Patching 14. Shoving from PCC
3. Block Cracking 7. Jt. Reflection (PCC) 11. Polished Aggregate 15, Slippage Cracking
4, Corrugation 8. Long. & Trans. Cracking 12. Raveling/Weathering 16, Swell

DISTRESS| DENSITY | DEDUCT
SEVERITY QUANTITY TOTAL % VALUE
DL \0 20 = 45 0.0 4.9
M | 9 q 0.1% | 49
‘L. | S0 50 lLoo | 2t.o
L 200 \ 715 %75 150 | 27.0
>\ | 25 25 0.90 | z0.0
sL | 15 5 .30 | z.0
sV | 20 20 o4o | 40
{0l | 5¢ 50 (.00 4.0

FIG. 4 Example of a Flexible Pavement Condition Survey Data Sheet
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HDV = highest individual DV (6)

9.5.1.2 Enter m largest DVs on Line 1 of the following
table, including the fraction obtained by multiplying the last
DV by the fractional portion of m. If less than m DVs are
available, enter all of the DVs.

9.5.1.3 Sum the DVs and enter it under “Total”. Count the
number of DVs greater than 5.0 and enter it under “g”.

9.5.1.4 Look up the appropriate correction curve (AC or
PCC) with “Total” and “q” to determine CDV.

9.5.1.5 Copy DVs on current line to the next line, changing
the smallest DV greater than five to five. Repeat 9.5.1.3 and
9.5.1.4 until “g” = 1.

9.5.1.6 Maximum CDV is the largest value in the “CDV”
column.

9.5.2 List the individual DVs in descending order. For
example in Fig. 4 this will be: 27.0, 21.0, 20.0, 9.0, 4.9, 4.8,
4.0, and 2.0.

9.5.3 Determine the allowable number of deducts, m, from
Fig. 5, or using the following formulas:

m = 1+(9/95) (100 — HDV) (7
where:
m = allowable number of deducts including fractions
(must be less than or equal to ten), and
HDV = highest individual DV.

For the example in Fig. 4:
m = 1+(9/95) (100 — 27.0) = 7.92 (8)

9.5.4 The number of individual DVs is reduced to the m
largest DVs, including the fractional part. For example, for the
values in Fig. 4, the values are: 27.0, 21.0, 20.0, 9.0, 4.9, 4.8,
4.0, and 1.8 (the 1.8 was obtained by multiplying 2.0 by
(7.92 =7 =0.92)). If less than m DVs are available, all of the
DVs are used.

9.5.5 Determine maximum CDYV iteratively as follows: (see
Fig. 6):

9.5.5.1 Determine the total DV by summing individual
DVs. The total DV is obtained by adding the individual DVs in
9.5.4, that is 92.5.

9.5.5.2 Determine g, ¢ is the number of deducts with a value
greater than 5.0. For the example in Fig. 4, g =4.

Adjustment of Number of Deduct Values

No. of Deduct Values

10
8 -
7.35
6L me1+{9/95)+(100-MaxDV)
|
ol
2k
0 L L | il
0 20 %0 80 80 100 120

Highest Deduct Value
FIG. 5 Adjustment of Number of DVs
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# Deduct Values Totall q (CDV
1 | #ot210f200]90 |4 |ue 4o | 18 251 4 ls0o
2 ji210|200]200f50|yq | 4o 4o | \@& %51 D |se.o
3 ||meolnofso|so]dd|un] 40 e 5] L |50
4 nofsoe |sofsolas|4e |40 | s 5151\ [s15
5
3
7
8
9
10
Max CDV = 5715
PCI = 100 - Max CDV = 41.5
RATING = Fae

Note 1—Fig. 4 contains both low and high severity depression,
long/trans cracking, and rutting distresses. Using the algorithm in 9.6.2 it
was verified that no correction is needed for any of the distress types.

FIG. 6 Calculation of Corrected PCI Value—Flexible Pavement

9.5.5.3 Determine the CDV from ¢ and total DV determined
in 9.5.5.1 and 9.5.5.2 by looking up the appropriate correction
curve for AC pavements in Fig. X3.20 in Appendix X3.

9.5.5.4 Reduce the smallest individual DV greater than 5.0
to 5.0 and repeat 9.5.5.1-9.5.5.4 until ¢ = 1.

9.5.5.5 Maximum CDV is the largest of the CDVs deter-
mined in 9.5.5.1-9.5.5.4.

9.6 Calculating the PCI

9.6.1 Calculate the PCI by subtracting the maximum CDV
from 100: PCI = 100-max CDV.

9.6.2 PCI correction if there is a distress with multiple
severities.

9.6.2.1 Two Severity Case:

When there are two severities of one distress in the same
sample unit, the calculations need to be computed as seen
below.

x,; = distress percent of lower severity

x, = distress percent of higher severity

X, =x;+x,

The value of PCI (x,, X,) should be higher when compared
with PCI (0, X,) since PCI (0, X,) has more distress percentage
of higher severity. So if this not the case, the PCI of the sample
unit will be computed based on X, and not x; and x,.

9.6.2.2 Three Severity Case:

When there are three severities of one distress in the same
sample unit, the calculations need to be computed as seen
below.

[ or L = percent density of low severity distress percent

m or M = percent density of medium severity distress
percent
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h or H = percent density of high severity distress percent
PCI (I, m, h) = PCI of the section with distress quantities of
I, m, h

Distresses PCI Value
Start with: I, m, h — PCI (I, m, h)
Set (I+m)=M —0, M, h — PCI (0, M, h)
Set (m+h)=H —l, 0, H — PCI (, 0, H
Set(l+h)=H — 0, m, H — PCI (0, m, H)
Set(l+m+h)=H - 0,0, H — PCI (0, 0, H)

The value of PCI (/, m, h) should be higher when compared
with PCI (0, M, h), PCI (/, 0, H), PCI (m, H), or PCI (H). So
the correct or new PCI of the sample unit should be based on
the combination that provides the highest PCI.

9.7 Fig. 6 shows a summary of PCI calculation for the
example AC pavement data in Fig. 4. A blank PCI calculation
form is included in Appendix XS5.

10. Calculation of PCI for PCC Pavement

10.1 For each unique combination of distress type and
severity level, add up the total number of slabs in which they
occur. For example in Fig. 7, there are two slabs containing
low-severity corner break.

10.2 Divide the number of slabs from 10.1 by the total
number of slabs in the sample unit and multiply by 100 to
obtain the percent density of each distress type and severity
combination.

10.3 PCI Calculation:

AIRFIELD CONCRETE PAVEMENTS
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT
BRANCH SECTION SAMPLE UNIT_ -
SURVEYED BY__L"e DATE_\® 3 92 SAMPLE AREA_12.5' » 25’
Distress Types SKETCH:
1. Blow up 9. Pumping
2. Corner Break 10. Scaling/Map Crack/
3. Long/Trans! Crazing s .
Diagonal Crack 11. Settlament/Fault
4. Durability Crack 12. Shatterad Slab 10
5. Joint Seal Damage 13. Shrinkage Crack
6. Patching, 8 sf 14. Spalling-Joints ° .
7. Patching/Utility Cut 15, Spalling-Comer 3L
8. Popouts 9
. .
DIST SEV NO. DENSITY | DEDUCT =18 12v
TYPE SLABS % VALUE 8
5 H Zo o0 2.0 . .
2 L 2 10 8.0 > 7
2 M \ 5 a.0 . °
3 L 3 15 1".0 IPANN 14 ¢
2 ™M 5 25 32.0 ° .
15 [ 3 1S 6.0 Isu jlzL s
14 L 2 10 3.0 - .
g2 | o i 5 o 2| 3M A
IsL
. L]
M ELd} 3
. .
| 2 " 2
. .
L3N s 1
. )
1 2 3 4

FIG. 7 Example of a Jointed Rigid Pavement Condition Survey
Data Sheet
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10.3.1 If none or only one individual DV is greater than
five, use the total DV in place of the maximum CDV in
determining PCI; otherwise use the following procedure to
determine max CDV:

10.3.1.1 Determine m, the maximum allowable number of
distresses, as follows:

m = 1+(9/95) (100 — HDV) = 10 9)
m = 1+(9/95) (100 — 32.0) = 7.44 (10)
HDV = highest individual DV (11)

10.3.1.2 Enter m largest DVs on Line 1 of the following
table, including the fraction obtained by multiplying the last
DV by the fractional portion of m. If less than m DVs are
available, enter all of the DVs.

10.3.1.3 Sum the DVs and enter it under “Total”. Count the
number of DVs greater than 5.0 and enter it under “g”.

10.3.1.4 Look up the appropriate correction curve (AC or
PCC) with “Total” and “q” to determine CDV.

10.3.1.5 Copy DVs on current line to the next line, changing
the smallest DV greater than five to five. Repeat 10.3.1.3 and
10.3.1.4 until “g” =1.

10.3.1.6 Maximum CDV is the largest value in the “CDV”
column.

10.4 Determine the DVs for each distress type severity level
combination using the corresponding deduct curve in Appen-
dix X4.

10.5 Determine PCI by following the procedures in 9.5 and
9.6, using the correction curve for PCC pavements (see Fig.
X4.17) in place of the correction curve for AC pavements in
9.5.5.3.

10.6 Fig. 8 shows a summary of PCI calculation for the
example PCC pavement distress data in Fig. 7.
11. Determination of Section PCI

11.1 If all surveyed sample units are selected randomly, then
the PCI of the section (PCIy) is calculated as the area weighted
PCI of the randomly surveyed sample units (PCI,) using Eq 12:

n

E (PCIn"An‘)

n
A,
i=1

(12)

where:

PCI, = area weighted PCI of randomly surveyed sample
units,

PCI,; = PCI of random sample unit ,

A, = area of random sample unit i,

n = number of random sample units surveyed.

If additional sample units, as defined in 2.1.1, are surveyed,
the area weighted PCI of the surveyed additional units
(PCL) is calculated using Eq 13. The PCI of the pavement
section is calculated using Eq 14.

m

2 (PC[ai‘A ai)

i=1

PCI, =

a m

(13)
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# Deduct Values Totall q [CDV
1 3200l wolwolac|eo|eo | s 8131 7 |seo
2 32.0 0] uwo [wofan}so]so |y 831 & lIsgo
3 320010t woliwel qolsolso > 8S3{ S |s8.0
4 32.0[12.0 ¢lwolsolsolso] 8131 4 |sso
5 |20} o] nolso|so|so]sofn %3 ) 3 |s10
6 Jizzo|o| sofsolsolsofsolis 73| 2 a0
7 319 £o0lsols50]s0]|so]so]i3 [A3-3 IR )
8
9
10
v - b33
PCI = 100 - Max CDV - 31
RATING = Poow

Note 1—Fig. 7 contains both low and medium severity longitudinal/
transverse/ diagonal cracking. Using the algorithm in 9.6.2 it was verified
that no correction is needed.

FIG. 8 Calculation of Corrected PCI Value—Jointed Rigid Pave-
ment

PCIr(A - EAM) +PCIa< Aa,.)
i=1 [

i=1
A

PCI, = (14)

PCI, = area weighted PCI of additional sample units,
PCI,; = PCI of additional sample unit 7,

A, = area of additional sample unit i,

A = area of section,

m = number of additional sample units surveyed, and
PCI; = area weighted PCI of the pavement section.

11.2 Determine the overall condition rating of the section by
using the section PCI and the condition rating scale in Fig. 1.

12. Report

12.1 Develop a summary report for each section. The
summary lists section location, size, total number of sample
units, the sample units inspected, the PCIs obtained, the
average PCI for the section, and the section condition rating.

13. Precision and Bias

13.1 Precision—At this time, no precision estimate has been
obtained from statistically designed tests. This statement is
subject to change in the next five years (see Note 1).

13.2 Bias—No statement concerning the bias of the test
method can be established at this time.

Note 1—Using this test method, inspectors should identify distress
types accurately 95 % of the time. Linear measurements should be
considered accurate when they are within 10 % if remeasured, and area
measurements should be considered accurate when they are within 20 %
if remeasured.

APPENDIXES

(Nonmandatory Information)

X1. PAVEMENT CONDITION INDEX (PCI) AC AIRFIELDS

Norte X1.1—The sections in this appendix are arranged in the following
order:

Section
Alligator Cracking X1.2
Bleeding X1.3
Block Cracking X1.4
Corrugation X1.5
Depression X1.6
Jet-Blast Erosion X1.7
Joint Reflection Cracking X1.8
Longitudinal and Transverse Cracking X1.9
Oil Spillage X1.10
Patching and Utility Cut Patching X1.11
Polished Aggregate X1.12
Raveling X1.13
Rutting X1.14
Shoving X1.15
Slippage Cracking X1.16
Swell X1.17
Weathering X1.18

X1.1 Distresses in Asphalt Pavement— Sixteen distress
types for AC pavements are listed alphabetically. During the
field condition surveys and the validation of the PCI, several
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questions were often asked regarding the identification and
measurement of some of the distresses. The answers to most of
these questions are included under the section ‘“How To
Measure” for each distress. For convenience, however, the
items that are frequently referenced are listed as follows:

X1.1.1 Spalling as used in this test method is the further
breaking of pavement or loss of materials around cracks or
joints.

X1.1.2 A crack filler is in satisfactory condition if it is
intact. An intact filler prevents water and incompressibles from
entering the crack.

X1.1.3 If a crack does not have the same severity level
along its entire length, each portion of the crack having a
different severity level should be recorded separately. If
however, the different levels of severity in a portion of a crack
cannot be easily divided, that portion should be rated at the
highest severity level present.
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X1.1.4 If “alligator cracking” and “rutting” occur in the
same area, each is recorded at its respective severity level.

X1.1.5 If “bleeding” is counted, “polished aggregate” is not
counted in the same area.

X1.1.6 “Block cracking” includes all of the “longitudinal
and transverse cracking” within the area; however, “joint
reflection cracking” is recorded separately.

X1.1.7 Any distress, including cracking, found in a patched
area is not recorded; however, its effect on the patch is
considered in determining the severity level of the patch.

X1.1.8 A significant amount of polished aggregate should
be present before it is counted.

X1.1.9 Conducting a PCI survey immediately after the
application of surface treatment is not meaningful, because
surface treatments mask existing distresses.

X1.1.10 A surface treatment that is coming off should be
counted as “raveling.”

X1.1.11 A distress is said to have “foreign object damage”
(FOD) potential when surficial material is in a broken or loose
state, such that the possibility of ingestion of the material into
an engine is present, or the potential for freeing the material
due to trafficking is present.

X1.1.12 Sections X1.1.1-X1.1.11 are not intended to be a
complete list. To properly measure each distress type, the
inspector must be familiar with its individual measurement
criteria.

X1.2 Alligator or Fatigue Cracking:

X1.2.1 Description—Alligator or fatigue cracking is a series
of interconnecting cracks caused by fatigue failure of the AC
surface under repeated traffic loading. The cracking initiates at
the bottom of the AC surface (or stabilized base) where tensile
stress and strain are highest under a wheel load. The cracks
propagate to the surface initially as a series of parallel cracks.
After repeated traffic loading, the cracks connect, forming
many-sided, sharp-angled pieces that develop a pattern resem-
bling chicken wire or the skin of an alligator. The pieces are
less than 2 ft (0.6 m) on the longest side.

X1.2.2 Alligator cracking occurs only in areas that are
subjected to repeated traffic loadings, such as wheel paths.
Therefore, it would not occur over an entire area unless the
entire area was subjected to traffic loading. (Pattern-type
cracking that occurs over an entire area that is not subjected to
loading is rated as block cracking, that is, not a load-associated
distress.)

X1.2.3 Alligator cracking is considered a major structural
distress.

X1.2.4 Severity Levels:

X1.2.4.1 L (Low)—Fine, longitudinal hairline cracks run-
ning parallel to one another with none or only a few intercon-
necting cracks. The cracks are not spalled (see Figs. X1.1-
X1.3).

X1.2.4.2 M (Medium)—Further development of light alliga-
tor cracking into a pattern or network of cracks that may be
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FIG. X1.1 Low-Severity Alligator Cracking

@ &

FIG. X1.2 Low-Severity Alligator Cracking

i 3

FIG. X1.3 Low-Severity Alligator Cracking, Approaching Medium
Severity

lightly spalled. Medium-severity alligator cracking is defined
by a well-defined pattern of interconnecting cracks, where all
pieces are securely held in place (good aggregate interlock
between pieces) (see Figs. X1.4-X1.8).
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FIG. X1.7 Medium-Severity Alligator Cracking, Approaching High
Severity (Example 1)

FIG. X1.4 Medium-Severity Alligator Cracking (Note the Depres-
sion Occurring with the Cracking)

o 4 4 f’m] L) e Wy e
- - : FIG. X1.8 Medium-Severity Alligator Cracking, Approaching High
FIG. X1.5 Medium-Severity Alligator Cracking Severity (Example 2)

FIG. X1.6 Medium-Severity Alligator Cracking FIG. X1.9 High-Severity Alligator Cracking

X1.2.5 How to Measure—Alligator cracking is measured in

X1.2.4.3 H (High)—Network or pattern cracking has pro- square feet (square metres) of surface area. The major difficulty
gressed so that the pieces are well defined and spalled at the in measuring this type of distress is that many times two or
edges; some of the pieces rock under traffic and may cause three levels of severity exist within one distressed area. If these
FOD potential (see Fig. X1.9). portions can be easily distinguished from one another, they

Copyright by ASTM Int'l (al rights reserved); Wed Oct 30 10:51:05 EDT 2013 10
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should be measured and recorded separately. However, if the
different levels of severity cannot be easily divided, the entire
area should be rated at the highest severity level present. If
alligator cracking and rutting occur in the same area, each is
recorded separately as its respective severity level.

X1.3 Bleeding:

X1.3.1 Description—Bleeding is a film of bituminous ma-
terial on the pavement surface that creates a shiny, glass-like,
reflecting surface that usually becomes quite sticky. Bleeding is
caused by excessive amounts of asphaltic cement or tars in the
mix or low-air void content, or both. It occurs when asphalt
fills the voids of the mix during hot weather and then expands
out onto the surface of the pavement. Since the bleeding
process is not reversible during cold weather, asphalt or tar will
accumulate on the surface.

X1.3.2 Severity Levels—No degrees of severity are defined
(see Fig. X1.10 and Fig. X1.11).

X1.3.3 How to Measure—Bleeding is measured in square
feet (square metres) of surface area.

X1.4 Block Cracking:

X1.4.1 Description—Block cracks are interconnected
cracks that divide the pavement into approximately rectangular
pieces. The blocks may range in size from approximately 1 by
1 ft to 10 by 10 ft (0.3 by 0.3 m to 3 by 3 m). Block cracking
is caused mainly by shrinkage of the AC and daily temperature
cycling (that results in daily stress/strain cycling). It is not load
associated. The occurrence of block cracking usually indicates
that the asphalt has hardened significantly. Block cracking
normally occurs over a large portion of pavement area, but
sometimes will occur only in nontraffic areas. This type of
distress differs from alligator cracking in that the alligator
cracks form smaller, many-sided pieces with sharp angles. Also
unlike block cracks, alligator cracks are caused by repeated
traffic loadings and are, therefore, located only in traffic areas
(that is, wheel paths).

X1.4.2 Severity Levels:
X1.4.2.1 L—Blocks are defined by cracks that are nonspal-
led (sides of the crack are vertical) or lightly spalled, causing

FIG. X1.10 Bleeding

Copyright by ASTM Int'l (al rights reserved); Wed Oct 30 10:51:05 EDT 2013 1

Downloaded/printed by

FIG. X1.12 Low-Severity Block Cracking

no FOD potential. Nonfilled cracks have %4 in. (6 mm) or less
mean width and filled cracks have filler in satisfactory condi-
tion (see Figs. X1.12-X1.15).

X1.4.2.2 M—Blocks are defined by either: filled or nonfilled
cracks that are moderately spalled (some FOD potential);
nonfilled cracks that are not spalled or have only minor spalling

FIG. X1.13 Low-Severity Block Cracking, Filled Cracks
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FIG. X1.14 Low-Severity Block Cracking, Filled Cracks

-
: : : b
FIG. X1.15 Low-Severity Block Cracking, Small Blocks Defined
by Hairline Cracks

(some FOD potential), but have a mean width greater than
approximately Y4 in. (6 mm); or filled cracks greater than Y4 in.
that are not spalled or have only minor spalling (some FOD
potential), but have filler in unsatisfactory condition (see Fig.
X1.16 and Fig. X1.17).

FIG. X1.16 Medium-Severity Block Cracking
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FIG. X1.17 Medium-Severity Block Cracking

X1.4.2.3 H—Blocks are well defined by cracks that are
severely spalled, causing a definite FOD potential (see Figs.
X1.18-X1.20).

X1.4.3 How to Measure—Block cracking is measured in
square feet (square metres) of surface area, and usually occurs
at one severity level in a given pavement section; however, any
areas of the pavement section having distinctly different levels
of severity should be measured and recorded separately. For
asphalt pavements, not including AC over PCC, if block
cracking is recorded, no longitudinal and transverse cracking
should be recorded in the same area. For asphalt overlay over
concrete, block cracking, joint reflection cracking, and longi-
tudinal and transverse cracking reflected from old concrete
should all be recorded separately.

X1.5 Corrugation:

X1.5.1 Description—Corrugation is a series of closely
spaced ridges and valleys (ripples) occurring at fairly regular
intervals (usually less than 5 ft) (1.5 m) along the pavement.
The ridges are perpendicular to the traffic direction. Traffic
action combined with an unstable pavement surface or base
usually causes this type of distress.

X1.5.2 Severity Levels:

FIG. X1.18 High-Severity Block Cracking
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L X1.5.2.2 M—Corrugations are noticeable and significantly
) R C R ' affect ride quality (see measurement criteria below) (see Fig.
X1.22).

X1.5.2.3 H—Corrugations are easily noticed and severely
affect ride quality (see measurement criteria below) (see Fig.
X1.23).

X1.5.3 How to Measure—Corrugation is measured in
square feet (square metres) of surface area. The mean elevation
difference between the ridges and valleys of the corrugations
indicates the level of severity. To determine the mean elevation
difference, a 10-ft (3-m) straightedge should be placed perpen-
dicular to the corrugations so that the depth of the valleys can
be measured in inches (millimetres). The mean depth is
calculated from five such measurements.

Runways and High-Speed

Severity Taxiways Taxiways and Aprons
L < Yain. (6 mm) < Y2 in. (13 mm)
M Ya to Y2 in. (6 to 13 mm) Y2 to 1in. (13 to 25 mm)
H > 12in. (13 mm) > 1in. (25 mm)

X1.6 Depression:

X1.6.1 Description—Depressions are localized pavement
surface areas having elevations slightly lower than those of the
surrounding pavement. In many instances, light depressions are
not noticeable until after a rain, when ponding water creates
“birdbath™ areas; but the depressions can also be located
without rain because of stains created by ponding of water.
Depressions can be caused by settlement of the foundation soil
or can be built during construction. Depressions cause rough-
ness and, when filled with water of sufficient depth, could
cause hydroplaning of aircraft.

X1.6.2 Severity Levels:

X1.6.2.1 L—Depression can be observed or located by
stained areas, only slightly affects pavement riding quality, and
may cause hydroplaning potential on runways (see measure-
ment criteria below) (see Fig. X1.24).

FIG. X1.20 High-Severity Block Cracking

X1.5.2.1 L—Corrugations are minor and do not significantly X1.6.2.2 M—The. erressior} can be observed, modera@ly
affect ride quality (see measurement criteria below) (see Fig. affects pavement riding quality, and causes hydroplaning
X1.21). potential on runways (see measurement criteria below) (see

Fig. X1.25 and Fig. X1.26).

AR S 4 505

FIG. X1.21 Low-Severity Corrugation in the Foreground, Chang-
ing to Medium and High in the Background FIG. X1.22 Medium-Severity Corrugation
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FIG. X1.23 High-Severity Corrugation

o o e e

FIG. X1.25 Medium-Severity Depression (12 in. (37.5 mm))

X1.6.2.3 H—The depression can be readily observed, se-
verely affects pavement riding quality, and causes definite
hydroplaning potential (see measurement criteria below) (see
Fig. X1.27).
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FIG. X1.27 High-Severity Depression (2 in. (50 mm))

X1.6.3 How to Measure—Depressions are measured in
square feet (square metres) of surface area. The maximum
depth of the depression determines the level of severity. This
depth can be measured by placing a 10-ft (3-m) straightedge
across the depressed area and measuring the maximum depth in
inches (millimetres). Depressions larger than 10 ft (3 m) across
must be measured by using a stringline:

Maximum Depth of Depression
Runways and

Severity High-Speed Taxiways Taxiways and Aprons
L Vs to Y2 in. (3 to 13 mm) Y2 to 1 in. (13 to 25 mm)
M Y2to 1in. (13 to 25 mm) 1to 2in. (25 to 51 mm)
H > 1in. (> 25 mm) > 2in. (> 51 mm)

X1.7 Jet-Blast Erosion:

X1.7.1 Description—Jet-blast erosion causes darkened ar-
eas on the pavement surface where bituminous binder has been
burned or carbonized. Localized burned areas may vary in
depth up to approximately % in. (13 mm).

X1.7.2 Severity Levels—No degrees of severity are defined.
It is sufficient to indicate that jet-blast erosion exists (see Fig.
X1.28 and Fig. X1.29).

X1.7.3 How to Measure—Jet-blast erosion is measured in
square feet (square metres) of surface area.
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type of base (that is, cement stabilized, lime stabilized). Such
cracks are listed as longitudinal and transverse cracks. Joint
reflection cracking is caused mainly by movement of the PCC
slab beneath the AC surface because of thermal and moisture
changes; it is not load-related. However, traffic loading may
cause a breakdown of the AC near the crack, resulting in
spalling and FOD potential. If the pavement is fragmented
along a crack, the crack is said to be spalled. A knowledge of
slab dimensions beneath the AC surface will help to identify
these cracks.

X1.8.2 Severity Levels:

X1.8.2.1 L—Cracks have only light spalling (little or no
FOD potential) or no spalling, and can be filled or nonfilled. If
nonfilled, the cracks have a mean width of V4 in. (6 mm) or

: less; filled cracks are of any width, but their filler material is in
FIG. X1.28 Jet-Blast Erosion satisfactory condition (see Figs. X1.30-X1.32).

X1.8.2.2 M—One of the following conditions exists: cracks
are moderately spalled (some FOD potential) and can be either
filled or nonfilled of any width; filled cracks are not spalled or
are lightly spalled, but filler is in unsatisfactory condition;
nonfilled cracks are not spalled or are only lightly spalled, but
the mean crack width is greater than ' in. (6 mm); or light
random cracking exists near the crack or at the corners of
intersecting cracks (see Figs. X1.33-X1.35).

X1.8.2.3 H—Cracks are severely spalled with pieces loose
or missing causing definite FOD potential. Cracks can be either
filled or nonfilled of any width (see Fig. X1.36).

X1.8.3 How to Measure—Joint reflection cracking is mea-
sured in linear feet (metres). The length and severity level of
each crack should be identified and recorded. If the crack does
not have the same severity level along its entire length, each
portion should be recorded separately. For example, a crack
FIG. X1.29 Jet-Blast Erosion that is 50 ft (15 m) long may have 10 ft (3 m) of a high severity,
20 ft (6 m) of a medium severity, and 20 ft (6 m) of a light
severity. These would all be recorded separately. If the different
levels of severity in a portion of a crack cannot be easily
divided, that portion should be rated at the highest severity
present.

X1.9 Longitudinal and Transverse Cracking (Non-PCC
Joint Reflective):

FIG. X1.30 Low-Severity Joint Reflection Cracking

X1.8 Joint Reflection Cracking From PCC (Longitudinal
and Transverse):

X1.8.1 Description—This distress occurs only on pave- :
ments having an asphalt or tar surface over a PCC slab. This : At LR A
category does not include reflection cracking from any other FIG. X1.31 Low-Severity Joint Reflection Cracking, Filled Crack
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FIG. X1.32 Low-Severity Joint Reflection Cracking, Nonfilled
Crack

FIG. X1.33 Medium-Severity Joint Reflection Cracking

FIG. X1.34 Medium-Severity Joint Reflection Cracking

X1.9.1 Description—Longitudinal cracks are parallel to the
pavement’s center line or laydown direction. They may be
caused by (/) a poorly constructed paving lane joint, (2)
shrinkage of the AC surface due to low temperatures or
hardening of the asphalt, or (3) a reflective crack caused by
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FIG. X1.35 Medium-Severity Joint Reflection Cracking

FIG. X1.36 High-Severity Joint Reflection Cracking

cracks beneath the surface course, including cracks in PCC
slabs (but not at PCC joints). Transverse cracks extend across
the pavement at approximately right angles to the pavement’s
center line or direction of laydown. They may be caused by (2)
or (3). These types of cracks are not usually load associated. If
the pavement is fragmented along a crack, the crack is said to
be spalled.

X1.9.2 Severity Levels:

X1.9.2.1 L—Cracks have only light spalling (little or no
FOD potential) or no spalling, and can be filled or nonfilled. If
nonfilled, the cracks have a mean width of Y4 in. (6 mm) or
less; filled cracks are of any width, but their filler material is in
satisfactory condition (see Fig. X1.37 and Fig. X1.38).

X1.9.2.2 M—One of the following conditions exists: (/)
cracks are moderately spalled (some FOD potential) and can be
either filled or nonfilled of any width; (2) filled cracks are not
spalled or are lightly spalled, but filler is in unsatisfactory
condition; (3) nonfilled cracks are not spalled or are only
lightly spalled, but the mean crack width is greater than Y4 in.
(6 mm), or (4) light random cracking exists near the crack or at
the corners of intersecting cracks (see Figs. X1.39-X1.41).

X1.9.2.3 H—Cracks are severely spalled and pieces are
loose or missing causing definite FOD potential. Cracks can be
either filled or nonfilled of any width (see Fig. X1.42).
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FIG. X1.37 Low-Severity Longitudinal Crack FIG. X1.40 Medium-Severity Longitudinal Crack (Note the Crack
is Reflective But Not at the Joint of Slab)

FIG. X1.38 Low-Severity Longitudinal Cracks, Approaching Me-
dium

FIG. X1.41 Medium-Severity Longitudinal Crack

N AL

* b Vil

FIG. X1.39 Medium-Severity Longitudinal Construction Joint FIG. X1.42 High-Severity Longitudinal Crack

Crack

X1.9.3.2 M—Average raveled area around the crack is
between Y4 to 1 in. (6 to 25 mm) wide (see Fig. X1.44).

X1.9.3.3 H—Average raveled area around the crack is
greater than 1 in. (25 mm) wide (see Fig. X1.45).

X1.9.3 Porous Friction Courses: Severity Levels:
X1.9.3.1 L—Average raveled area around the crack is less

than % in. (6 mm) wide (see Fig. X1.43).
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level should be recorded separately. For an example see “Joint
Reflection Cracking.” If block cracking is recorded, longitudi-
nal and transverse cracking is not recorded in the same area.

X1.10 Oil Spillage:

X1.10.1 Description—Oil spillage is the deterioration or
softening of the pavement surface caused by the spilling of oil,
fuel, or other solvents.

X1.10.2 Severity Levels—No degrees of severity are de-
fined. It is sufficient to indicate that oil spillage exists (see Fig.
X1.46 and Fig. X1.47).

X1.10.3 How to Measure—Oil spillage is measured in
square feet (square metres) of surface area. A stain is not a
distress unless material has been lost or binder has been
softened. If hardness is approximately the same as on sur-
rounding pavement, and if no material has been lost, do not
record as a distress.

X1.11 Patching and Utility Cut Patch:

X1.11.1 Description—A patch is considered a defect, no
matter how well it is performing.

X1.11.2 Severity Levels:
X1.11.2.1 L—Patch is in good condition and is performing
satisfactorily (see Figs. X1.48-X1.50).

P8

FIG. X1.44 Medium-Severity Crack in Porous Friction Course

X1.9.4 How to Measure—Longitudinal and transverse
cracks are measured in linear feet (metres). The length and
severity of each crack should be identified and recorded. If the
crack does not have the same severity level along its entire , e
length, each portion of the crack having a different severity FIG. X1.46 Oil Spillage
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FIG. X1.47 Oil Spillage

: e
FIG. X1.48 Low-Severity Patch

FIG. X1.52 High-Severity Patch

FIG. X1.49 Low-Severity Patch

X1.11.2.3 H—Patch is badly deteriorated and affects ride
quality significantly or has high FOD potential. Patch soon

X1.11.2.2 M—Patch is somewhat deteriorated and affects needs replacement.

ride quality to some extent. Moderate amount of distress is X1.11.3 Porous Friction Courses—The use of dense-graded
present within the patch or has FOD potential, or both. (see AC patches in porous friction surfaces causes a water damming
Fig. X1.51). effect at the patch which contributes to differential skid
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5

FIG. X1.53 Polished Aggregate

resistance of the surface. Low-severity dense-graded patches
should be rated as medium severity due to the differential
friction problem. Medium- and high-severity patches are rated
the same as above.

X1.11.4 How to Measure:

X1.11.4.1 Patching is measured in square feet (square
metres) of surface area. However, if a single patch has areas of
differing severity levels, these areas should be measured and
recorded separately. For example, a 25-ft> (2.5-m?) patch may
have 10 ft* (1 m?) of medium severity and 15 ft* (1.5 m?) of
low severity. These areas should be recorded separately. Any
distress found in a patched area will not be recorded; however,
its effect on the patch will be considered when determining the
patch’s severity level.

X1.11.4.2 A very large patch, (area > 2500 ft* (230 m?)) or
feathered-edge pavement, may qualify as an additional sample
unit or as a separate section.

X1.12 Polished Aggregate:

X1.12.1 Description—Aggregate polishing is caused by
repeated traffic applications. Polished aggregate is present
when close examination of a pavement reveals that the portion
of aggregate extending above the asphalt is either very small,
or there are no rough or angular aggregate particles to provide
good skid resistance.

X1.12.2 Severity Levels—No degrees of severity are de-
fined. However, the degree of polishing should be clearly
evident in the sample unit, in that the aggregate surface should
be smooth to the touch.

X1.12.3 How to Measure—Polished aggregate is measured
in square feet (square metres) of surface area. Polished
aggregate areas should be compared visually with adjacent
nontraffic areas. If the surface texture is substantially the same
in both traffic and nontraffic areas, polished aggregate should
not be counted.

X1.13 Raveling:

X1.13.1 Description—Raveling is the dislodging of coarse
aggregate particles from the pavement surface.

Copyright by ASTM Int'l (al rights reserved); Wed Oct 30 10:51:05 EDT 2013 20

Downloaded/printed by

X1.13.2 Dense Mix Severity Levels—As used herein, coarse
aggregate refers to predominant coarse aggregate sizes of the
asphalt mix. Aggregate clusters refer to when more than one
adjoining coarse aggregate piece is missing. If in doubt about
a severity level, three representative areas of one square yard
each (one square meter) should be examined and the number of
missing coarse aggregate particles counted.

X1.13.2.1 L—(I) In a square yard (square meter) represen-
tative area, the number of coarse aggregate particles missing is
between 5 and 20, and/or (2) missing aggregate clusters are
less than 2 percent of the examined square yard (square meter)
area. In low severity raveling, there is little or no FOD potential
(see Figs. X1.54 and X1.55).

X1.13.2.2 M—(1) In a square yard (square meter) represen-
tative area, the number of coarse aggregate particles missing is
between 21 and 40, and/or (2) missing aggregate clusters are
between 2 and 10 percent of the examined square yard (square
meter) area. In medium severity raveling, there is some FOD
potential (see Fig. X1.56).

X1.13.2.3 H—(I) In a square yard (square meter) represen-
tative area, the number of coarse aggregate particles missing is
over 40, and/or (2) missing aggregate clusters are more than 10
percent of the examined square yard (square meter) area. In
high severity raveling, there is significant FOD potential (see
Fig. X1.57).

X1.13.3 Slurry Seal/Coal Tar Over Dense Mix Severity
Levels

X1.13.3.1 L—(I) The scaled area is less than 1 %. (2) In the
case of coal tar where pattern cracking has developed, the
surface cracks are less than Y4 in. (6 mm) wide (see Fig.
X1.58).

X1.13.3.2 M—(1) The scaled area is between 1 and 10 %.
(2) In the case of coal tar where pattern cracking has
developed, the cracks are Y4 in. (6 mm) wide or greater (see
Fig. X1.59).

X1.13.3.3 H—(I) The scaled area is over 10 %. (2) In the
case of coal tar the surface is peeling off (see Fig. X1.60).

X1.13.4 Porous Friction Course Severity Levels (see Figs.
X1.61-X1.65):

FIG. X1.54 Low-Severity Raveling, Dense Mix
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FIG. X1.58 Low-Severity Raveling, Cold Tar

X1.13.4.1 L—(I) In a square foot (/10 square meter) repre- X1.14.1 Description—A rut is a surface depression in the
sentative sample, the number of aggregate pieces missing is wheel path. Pavement uplift may occur along the sides of the
between 5 and 20 and/or the number of missing aggregate  rut; however, in many instances ruts are noticeable only after a
clusters does not exceed 1 (see Fig. X1.63). rainfall, when the wheel paths are filled with water. Rutting

X1.13.42 M—(I) In a square foot (Y10 square meter) stems from a permanent deformation in any of the pavement
representative sample, the number of aggregate pieces missing  layers or subgrade, usually caused by consolidation or lateral
is between 21 and 40 and/or the number of missing aggregate =~ movement of the materials due to traffic loads. Significant
clusters is greater than 1 but does not exceed 25 % of the area  rutting can lead to major structural failure of the pavement.
(see Fig. X1.64). X1.14.2 Severity Levels:

X1.13.4.3 H—(1) In a square foot (Y10 square meter) repre-

. . e . Mean Rut Depth Criteria
sentative sample, the number of aggregate pieces missing is

o0 . Severity All Pavement Sections Figure
over 40 and/or the number of missing aggregate clusters is L Yato Y2 in. (< 6 to 13 mm) Fig. X1.66 and Fig. X1.67
greater than 25 % of the area (see Fig. X1.65). M >Vzto1in. (>13to <25 mm) Fig. X1.68 _
H > 1in. (> 25 mm) Fig. X1.69 and Fig. X1.70

X1.13.5 How to Measure—Raveling is measured in square
feet (square metres) of surface area. Mechanical damage
caused by hook drags, tire rims, or snowplows is counted as
areas of high severity raveling.

X1.14.3 How to Measure—Rutting is measured in square
feet (square metres) of surface area, and its severity is
determined by the mean depth of the rut. To determine the
X1.14 Rutting: mean depth, a straightedge should be laid across the rut and the
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FIG. X1.60 High-Severity Raveling, Cold Tar

depth measured. The mean depth in inches (millimetres)
should be computed from measurements taken along the length
of the rut. If alligator cracking and rutting occur in the same
area, each is recorded at the respective severity level.

X1.15 Shoving of Asphalt Pavement by PCC Slabs:

X1.15.1 Description—PCC pavements occasionally in-
crease in length at ends where they adjoin flexible pavements
(commonly referred to as “pavement growth”). This “growth”
shoves the asphalt- or tar-surfaced pavements, causing them to
swell and crack. The PCC slab “growth” is caused by a gradual
opening up of the joints as they are filled with incompressible
materials that prevent them from reclosing.

X1.15.2 Severity Level:

Severity Height Differential
L < % in. (< 20 mm)
M %4 to 112 in. (> 20 to 40 mm)
H > 1Y% in. (> 40 mm)
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FIG. X1.62 Typical Porous Friction Course Surface with No Rav-
eling

Note X1.2—As a guide, the swell table (above) may be used to
determine the severity levels of shoving. At the present time, no significant
research has been conducted to quantify levels of severity of shoving.

X1.15.2.1 L—A slight amount of shoving has occurred and
no breakup of the asphalt pavement (see Fig. X1.71).

X1.15.2.2 M—A significant amount of shoving has
occurred, causing moderate roughness and little or no breakup
of the asphalt pavement (see Fig. X1.71).

X1.15.2.3 H—A large amount of shoving has occurred,
causing severe roughness or breakup of the asphalt pavement
(see Fig. X1.72).

X1.15.2.4 How to Measure—Shoving is measured by deter-
mining the area in square feet (square metres) of the swell
caused by shoving.
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FIG. X1.63 Low-Severity Raveling on a Porous Friction Course
Surface

FIG. X1.64 Medium-Severity Raveling on a Porous Friction
Course Surface

X1.16 Slippage Cracking:

X1.16.1 Description—Slippage cracks are crescent- or half-
moon-shaped cracks having two ends pointed away from the
direction of traffic. They are produced when braking or turning
wheels cause the pavement surface to slide and deform. This
usually occurs when there is a low-strength surface mix or poor
bond between the surface and next layer of pavement structure.

X1.16.2 Severity Levels—No degrees of severity are de-
fined. It is sufficient to indicate that a slippage crack exists (see
Fig. X1.73 and Fig. X1.74).

X1.16.3 How to Measure—Slippage cracking is measured
in square feet (square metres) of surface area.

X1.17 Swell-Distress:

X1.17.1 Description—Swell is characterized by an upward
bulge in the pavement’s surface. A swell may occur sharply
over a small area or as a longer, gradual wave. Either type of
swell can be accompanied by surface cracking. A swell is
usually caused by frost action in the subgrade or by swelling
soil, but a small swell can also occur on the surface of an
asphalt overlay (over PCC) as a result of a blowup in the PCC
slab.
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FIG. X1.65 High-Severity Raveling on a Porous Friction Course
Surface

FIG. X1.66 Low-Severity Rutting

X1.17.2 Severity Levels:

X1.17.2.1 L—Swell is barely visible and has a minor effect
on the pavement’s ride quality. (Low-severity swells may not
always be observable, but their existence can be confirmed by
driving a vehicle over the section. An upward acceleration will
occur if the swell is present) (see Fig. X1.75).

X1.17.2.2 M—Swell can be observed without difficulty and
has a significant effect on the pavement’s ride quality (see Fig.
X1.76).

X1.17.2.3 H—Swell can be readily observed and severely
affects the pavement’s ride quality (see Fig. X1.77 and Fig.
X1.78).

X1.17.3 How to Measure:
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FIG. X1.67 Low-Severity Rutting
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FIG. X1.68 Medium-Severity Rutting b Lg

FIG. X1.71 Shove of Low Severity on the Outside and Medium
Severity in the Middle

FIG. X1.69 High-Severity Rutting (Note Alligator Cracking Asso-
ciated With Rutting)

M W Rt

FIG. X1.72 High-Severity Shoving

X1.17.3.1 The surface area of the swell is measured in
square feet (square metres). The severity rating should consider
the type of pavement section (that is, runway, taxiway, or rated as more severe than the same swell located on an apron
apron). For example, a swell of sufficient magnitude to cause or taxiway where the normal aircraft operating speeds are
considerable roughness on a runway at high speeds would be much lower.

Copyright by ASTM Int'l (al rights reserved); Wed Oct 30 10:51:05 EDT 2013 24

Downloaded/printed by
Edwin Tamang (KIMLEY-HORN AND ASSOCIATES, INC.) pursuant to License Agreement. No further reproductions authorized.



Ay D5340 - 12

MEDIUM SEVERITY SWELL ON RUNWAY

FIG. X1.73 Slippage Cracking FIG. X1.76 Medium-Severity Swell

i e

FIG. X1.77 High-Severity Swell

< 3/4 INCH FOR
RUNWAYS

FIG. X1.78 High-Severity Swell

FIG. X1.75 Low-Severity Swell

. . X1.17.3.3 The following guidance is provided for runways:
X1.17.3.2 For short wavelengths, locate the highest point of

. . Severit Height Differential
the swell. Rest at 10-ft .(3-m) straightedge on that point so thcilt evf e <% in. (zoerl,?m) rerenta
both ends are equal distance above pavement. Measure this M % to 1% in. (20 to 40 mm)

H > 12 in. (40 mm)

distance to establish severity rating.
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Rate severity on high-speed taxiways using measurement
criteria provided above. Double the height differential criteria
for other taxiways and aprons.

X1.18 Weathering (Surface Wear)—Dense Mix Asphalt

X1.18.1 Description—The wearing away of the asphalt
binder and fine aggregate matrix from the pavement surface.

X1.18.2 Severity Levels:

X1.18.2.1 L—Asphalt surface beginning to show signs of
aging which may be accelerated by climatic conditions. Loss is
the fine aggregate matrix is noticeable and may be accompa-
nied by fading of the asphalt color. Edges of the coarse
aggregates are beginning to be exposed (less than 1 mm or 0.05
inches). Pavement may be relatively new (as new as 6 months
old) (see Fig. X1.79).

X1.18.2.2 M—Loss of fine aggregate matrix is noticeable
and edges of coarse aggregate have been exposed up to %
width (of the longest side) of the coarse aggregate due to the
loss of fine aggregate matrix (see Fig. X1.80).

X1.18.2.3 H—Edges of coarse aggregate have been exposed
greater than %4 width (of the longest side) of the coarse
aggregate. There is considerable loss of fine aggregate matrix
leading to potential or some loss of coarse aggregate (see Fig.
X1.81).

FIG. X1.79 Low-Severity Weathering (Surface Wear)
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FIG. X1.80 Medium-Severity Weathering (Surface Wear)

45 - T
FIG. X1.81 High-Severity Weathering (Surface Wear)

X1.18.3 How to Measure—Surface wear is measured in
square feet (square meters). Surface wear is not recorded if
medium or high severity raveling is recorded.
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X2. PCI CONCRETE-SURFACED AIRFIELDS

Norte X2.1—The sections in this appendix are arranged in the following
order:

Section
Distresses in Jointed Concrete Pavement X2.1
Blowup X2.2
Corner Break X2.3
Cracks; Longitudinal, Transverse, and Diagonal X2.4
Durability (“D”) Cracking X2.5
Joint Seal Damage X2.6
Patching, Small X2.7
Patching, Large and Utility Cuts X2.8
Popouts X2.9
Pumping X2.10
Scaling X2.11
Settlement or Faulting X2.12
Shattered Slab/Intersecting Cracks X2.13
Shrinkage Cracking X2.14
Spalling (Longitudinal and Transverse Joint) X2.15
Spalling (Corner) X2.16
Alkali Silica Reaction (ASR) X217

X2.1 Distresses in Jointed Concrete Pavement:

X2.1.1 Fifteen distress types for jointed concrete pavements
are listed alphabetically. The distress definitions apply to both
plain and reinforced jointed concrete pavements, with the
exception of linear cracking distress, that is defined separately
for plain and reinforced jointed concrete pavements.

X2.1.2 During field condition surveys and validation of the
PCI, several questions were often asked regarding the identi-
fication and counting method of some of the distresses. The
answers to most of these questions are included under the
section “How to Count” for each distress. For convenience,
however, the items that are frequently referenced are listed as
follows:

X2.1.2.1 Spalling as used in this test method is the further
breaking of the pavement or loss of materials around cracks
and joints.

X2.1.2.2 The cracks in reinforced concrete slabs that are
less than ' in. (3 mm) wide are counted as “shrinkage cracks.”
The “shrinkage cracks” should not be counted in determining
whether or not the slab is broken into four or more pieces (or
“shattered”).

X2.1.2.3 Crack widths should be measured between the
vertical walls, not from the edge of spalls. Spalling and
associated FOD potential are considered in determining the
severity level of cracks, but they should not influence the crack
width measurements.

X2.1.2.4 A crack filler is in satisfactory condition if it
prevents water and incompressibles from entering the crack or
joint.

X2.1.2.5 “Joint seal damage” is not counted on a slab-by-
slab basis. Instead, the severity level is assigned based on the
overall condition of the joint seal in the sample unit.

X2.1.2.6 Do not count a joint as spalled if it can be filled
with joint filler.

X2.1.2.7 A premolded joint sealant is in satisfactory condi-
tion if it is pliable, firmly against the joint wall, and not
extruded.

X2.1.2.8 A fragmented crack is actually two or more cracks
in close proximity that meet below the surface forming a single
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channel to subbase. The multiple cracks are interconnected to
form small fragments, or pieces, of pavement.

X2.1.2.9 A crack wider than 3 in. (75 mm) rates at high
severity regardless of filler condition.

X2.1.2.10 A spalled or chipped crack edge is defined by
secondary cracks, with or without missing pieces, nearly
parallel to the primary crack. Individual stones or particles that
are dislodged do not constitute spalling.

X2.1.2.11 Little, light, or minor crack edge spalling is
defined by secondary cracks typically less than 6 in. (150 mm)
long and affecting less than 10 % of the crack length.

X2.1.2.12 Moderate spalling means secondary cracks can
be of any length but both ends must intersect the primary crack.
Individual pieces wider than 3 in. (75 mm) are not cracked and
broken. Some loose particles means loose pieces can be of any
length but must be less than 3 in. wide (75 mm) (chips).
Missing pieces wider than 3 in. (75 mm) must affect less than
10 % of the crack length.

X2.1.2.13 A distress is said to have FOD potential when
surficial material is in a broken or loose state, such that the
possibility of ingestion of the material into an engine is present,
or the potential for freeing the material due to trafficking is
present.

X2.1.3 Sections X2.1.2.1-X2.1.2.13 are not intended to be a
complete list. To properly count each distress type, the inspec-
tor must be familiar with its individual counting criteria.

X2.2 Blowup:

X2.2.1 Description—Blowups occur in hot weather, usually
at a transverse crack or joint that is not wide enough to permit
expansion of the concrete slabs. The insufficient width is
usually caused by inflation of incompressible materials into the
joint space. When expansion cannot relieve enough pressure, a
localized upward movement of the slab edges (buckling) or
shattering will occur in the vicinity of the joint. Blowups can
also occur at utility cuts and drainage inlets. This type of
distress is almost always repaired immediately because of
severe damage potential to aircraft. The main reason blowups
are included here is for reference when closed sections are
being evaluated for reopening.

X2.2.2 Severity Levels:

X2.2.2.1 At the present time, no significant research has
been conducted to quantify severity levels for blowups. Future
research may provide measurement guidelines:

Difference in Elevation
Runways and Aprons and
High-Speed Taxiways Other Taxiways

L < 12in. (< 13 mm) Ya < 1in. (6 to 25 mm)
M Y2to 1in. (13 to 25 mm) 1to2in. (25 to 51 mm)
H inoperable inoperable

Note X2.2—The elevations are twice the heights used for settlement/
faulting. These are preliminary elevations, and subject to change.

X2.2.2.2 L (Low)—Buckling or shattering has not rendered
the pavement inoperable, and only a slight amount of rough-
ness exists (see Fig. X2.1).
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Note 1—This would only be considered low severity if the shattering
in the foreground was the only part existing and the foreign material
removed.

FIG. X2.1 Low-Severity Blowup

X2.2.2.3 M (Medium)—Buckling or shattering has not ren-
dered the pavement inoperable, but a significant amount of
roughness exists (see Fig. X2.2).

X2.2.2.4 H (High)—Buckling or shattering has rendered the
pavement inoperable (see Fig. X2.3).

X2.2.2.5 For the pavement to be considered operational, all
foreign material caused by the blowup must have been re-
moved.

X2.2.3 How to Count:

X2.2.3.1 A blowup usually occurs at a transverse crack or
joint. At a crack, it is counted as being in one slab, but at a
joint, two slabs are affected and the distress should be recorded
as occurring in two slabs.

X2.2.3.2 Record blowup on a slab only if the distress is
evident on that slab. Severity may be different on adjacent
slabs. If blowup has been repaired by patching, establish
severity by determining the difference in elevation between the
two slabs.

X2.3 Corner Break:

FIG. X2.2 Medium-Severity Blowup
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FIG. X2.3 High-Severity Blowup

X2.3.1 Description—A corner break is a crack that inter-
sects the joints at a distance less than or equal to one half of the
slab length on both sides, measured from the corner of the slab.
For example, a slab with dimensions of 25 by 25 ft (7.5 by 7.5
m) that has a crack intersecting the joint 5 ft (1.5 m) from the
corner on one side and 17 ft (5 m) on the other side is not
considered a corner break; it is a diagonal crack. However, a
crack that intersects 7 ft (2 m) on one side and 10 ft (3 m) on
the other is considered a corner break. A corner break differs
from a corner spall in that the crack extends vertically through
the entire slab thickness, while a corner spall intersects the
joint at an angle. Load repetition combined with loss of support
and curling stresses usually cause corner breaks.

X2.3.2 Severity Levels:

X2.3.2.1 L—Crack has little or minor spalling (no FOD
potential). If nonfilled, it has a mean width less than approxi-
mately & in. (3 mm). A filled crack can be of any width, but the
filler material must be in satisfactory condition. The area
between the corner break and the joints is not cracked (see Fig.
X2.4 and Fig. X2.5).

X2.3.2.2 M—One of the following conditions exists: (/)
filled or nonfilled crack is moderately spalled (some FOD
potential); (2) a nonfilled crack has a mean width between s

FIG. X2.4 Low-Severity Corner Break
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FIG. X2.5 Low-Severity Corner Break

and 1 in. (3 and 25 mm); (3) a filled crack is not spalled or only
lightly spalled, but the filler is in unsatisfactory condition; or
(4) the area between the corner break and the joints is lightly
cracked (see Fig. X2.6 and Fig. X2.7). Lightly cracked means
one low-severity crack dividing the corner into two pieces.

X2.3.2.3 H—One of the following conditions exists: (/)
filled or nonfilled crack is severely spalled, causing definite
FOD potential; (2) a nonfilled crack has a mean width greater
than approximately 1 in. (25 mm), creating a tire damage
potential; or (3) the area between the corner break and the
joints is severely cracked (see Fig. X2.8).

X2.3.3 How to Count:

X2.3.3.1 Adistress slab is recorded as one slab if it contains
a single corner break, contains more than one break of a
particular severity, or contains two or more breaks of different
severities. For two or more breaks, the highest level of severity
should be recorded. For example, a slab containing both light
and medium-severity corner breaks should be counted as one
slab with a medium corner break. Crack widths should be
measured between vertical walls, not in spalled areas of the
crack.

FIG. X2.6 Medium-Severity Corner Break (Area Between the Cor-
ner Break and the Joints is Lightly Cracked)
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FIG. X2.9 Low-Severity Longitudinal Crack

X2.3.3.2 If the corner break is faulted '3 in. (3 mm) or more,
increase severity to the next higher level. If the corner is
faulted more than "2 in. (13 mm), rate the corner break at high
severity. If faulting in corner is incidental to faulting in the
slab, rate faulting separately.
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X2.3.3.3 The angle of crack into the slab is usually not
evident at low severity. Unless the crack angle can be
determined, to differentiate between the corner break and
corner spall, use the following criteria. If the crack intersects
both joints more than 2 ft (600 mm) from the corner, it is a
corner break. If it is less than 2 ft, unless you can verify the
crack is vertical, call it a spall.

X2.4 Longitudinal, Transverse, and Diagonal Cracks:

X2.4.1 Description—These cracks, that divide the slab into
two or three pieces, are usually caused by a combination of
load repetition, curling stresses, and shrinkage stresses. (For
slabs divided into four or more pieces, see X2.13.) Low-
severity cracks are usually warping- or friction-related and are
not considered major structural distresses. Medium- or high-
severity cracks are usually working cracks and are considered
major structural distresses.

Note X2.3—Hairline cracks that are only a few feet long and do not
extend across the entire slab are rated as shrinkage cracks.

X2.4.2 Severity Levels:

X2.4.2.1 L—Crack has little or minor spalling (no FOD
potential). If nonfilled, it has a mean width less than approxi-
mately '8 in. (3 mm). A filled crack can be of any width, but the
filler material must be in satisfactory condition; or the slab is
divided into three pieces by low-severity cracks (see Figs.
X2.9-X2.11).

X2.4.2.2 M—One of the following conditions exists: (/)
filled or nonfilled crack is moderately spalled (some FOD
potential); (2) a nonfilled crack has a mean width between '/
and 1 in. (3 and 25 mm); (3) a filled crack is not spalled or only
lightly spalled, but the filler is in unsatisfactory condition; or
(4) the slab is divided into three pieces by two or more cracks,
one of which is at least medium severity (see Figs. X2.12-
X2.14).

X2.4.2.3 H—One of the following conditions exists: (/)
filled or nonfilled crack is severely spalled, causing definite
FOD potential; (2) a nonfilled crack has a mean width greater
than approximately 1 in. (25 mm), creating a tire damage

4
v
j_ - - -
<
L
[
i
(s
i | e -

FIG. X2.10 Low-Severity Filled Longitudinal Cracks
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FIG. X2.11 Low-Severity Diagonal Crack

FIG. X2.12 Medium-Severity Longitudinal Crack

potential; or (3) the slab is divided into three pieces by two or
more cracks, one of which is at least high severity (see Figs.
X2.15-X2.17).

X2.4.3 How to Count:

X2.4.3.1 Once the severity has been identified, the distress
is recorded as one slab. If the slab is divided into four or more
pieces by cracks, refer to the distress type given in X2.13.

X2.4.3.2 Cracks used to define and rate corner breaks, “D”
cracks, patches, shrinkage cracks, and spalls are not recorded
as L/T/D cracks.
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FIG. X2.13 Medium-Severity Transverse Crack

FIG. X2.15 High-Severity Crack

X2.5 Durability (“D”) Cracking:

X2.5.1 Description—Durability cracking is caused by the
concrete’s inability to withstand environmental factors, such as
freeze-thaw cycles. It usually appears as a pattern of cracks
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FIG. X2.17 High-Severity Crack

running parallel to a joint or linear crack. A dark coloring can
usually be seen around the fine durability cracks. This type of
cracking may eventually lead to disintegration of the concrete
within 1 to 2 ft (0.3 to 0.6 m) of the joint or crack.

X2.5.2 Severity Levels:

X2.5.2.1 L—"D” cracking is defined by hairline cracks
occurring in a limited area of the slab, such as one or two
corners or along one joint. Little or no disintegration has
occurred. No FOD potential (see Fig. X2.18 and Fig. X2.19).

X2.5.2.2 M—“D” cracking has developed over a consider-
able amount of slab area with little or no disintegration or FOD
potential; or “D” cracking has occurred in a limited area of the
slab, such as one or two corners or along one joint, but pieces
are missing and disintegration has occurred. Some FOD
potential (see Fig. X2.20 and Fig. X2.21).

X2.5.2.3 H—“D” cracking has developed over a consider-
able amount of slab area with disintegration or FOD potential
(see Fig. X2.22 and Fig. X2.23).

X2.5.3 How to Count—When the distress is located and
rated at one severity, it is counted as one slab. If more than one
severity level is found, the slab is counted as having the higher
severity distress. For example, if low- and medium-durability
cracking are located on one slab, the slab is counted as having
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FIG. X2.21 Medium-Severity “D” Cracking Occurring in Limited
Area of Slab

FIG. X2.18 Low-Severity “D” Cracking

Note 1—The “D” cracking occurs over more than one joint with some

Note 1—Slab is beginning to break up near corner. disintegration.

FIG. X2.19 Low-Severity “D” Cracking Approaching Medium Se- FIG. X2.22 High-Severity “D” Cracking
verity

FIG. X2.23 High-Severity “D” Cracking
FIG. X2.20 Medium-Severity “D” Cracking

X2.6 Joint Seal Damage:

medium only. If “D” cracking is counted, scaling on the same X2.6.1 Description—Joint seal damage is any condition that
slab should not be recorded. enables soil or rocks to accumulate in the joints or allows
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significant infiltration of water. Accumulation of incompress-
ible materials prevents the slabs from expanding and may
result in buckling, shattering, or spalling. A pliable joint filler
bonded to the edges of the slabs protects the joints from
accumulation of materials and also prevents water from seep-
ing down and softening the foundation supporting the slab.
Typical types of joint seal damage are: (/) stripping of joint
sealant, (2) extrusion of joint sealant, (3) weed growth, (4)
hardening of the filler (oxidation), (5) loss of bond to the slab
edges, and (6) lack or absence of sealant in the joint.

X2.6.2 Severity Levels:

X2.6.2.1 L—Joint sealer is in generally good condition
throughout the sample. Sealant is performing well with only a
minor amount of any of the above types of damage present (see
Fig. X2.24). Joint seal damage is at low severity if a few of the
joints have sealer which has debonded from, but is still in
contact with, the joint edge. This condition exists if a knife
blade can be inserted between sealer and joint face without
resistance.

X2.6.2.2 M—IJoint sealer is in generally fair condition over
the entire surveyed sample with one or more of the above types
of damage occurring to a moderate degree. Sealant needs
replacement within two years (see Fig. X2.25). Joint seal
damage is at medium severity if a few of the joints have any of
the following conditions: (/) joint sealer is in place, but water
access is possible through visible openings no more than % in.
(3 mm) wide. If a knife blade cannot be inserted easily between

Note 1—This condition existed on only a few joints in the pavement
section. If all joint sealant were as shown, it would have been rated
medium.

FIG. X2.24 Low-Severity Joint Seal Damage

Copyright by ASTM Int'l (al rights reserved); Wed Oct 30 10:51:05 EDT 2013 33

Downloaded/printed by

FIG. X2.25 Medium-Severity Joint Seal Damage (Note that Seal-
ant has Lost Bond and is Highly Oxidized)

sealer and joint face, this condition does not exist; (2) pumping
debris are evident at the joint; (3) joint sealer is oxidized and
“lifeless” but pliable (like a rope), and generally fills the joint
opening; or (4) vegetation in the joint is obvious, but does not
obscure the joint opening.

X2.6.2.3 H—Joint sealer is in generally poor condition over
the entire surveyed sample with one or more of the above types
of damage occurring to a severe degree. Sealant needs imme-
diate replacement (see Fig. X2.26 and Fig. X2.27). Joint seal
damage is at high severity if 10 % or more of the joint sealer
exceeds limiting criteria listed above, or if 10 % or more of
sealer is missing.

FIG. X2.26 High-Severity Joint Seal Damage (Complete Loss of
Sealant; Joint is Filled with Incompressible Material)
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FIG. X2.27 High-Severity Joint Seal Damage (Extensive Amount
of Weed Growth)

FIG. X2.28 Low-Severity Small Patch

X2.6.3 How to Count:

X2.6.3.1 Joint seal damage is not counted on a slab-by-slab
basis, but is rated based on the overall condition of the sealant
in the sample unit.

X2.6.3.2 Joint sealer is in satisfactory condition if it pre-
vents entry of water into the joint, it has some elasticity, and if
there is no vegetation growing between the sealer and joint
face.

X2.6.3.3 Premolded sealer is rated using the same criteria as
above except as follows: (/) premolded sealer must be elastic
and must be firmly pressed against the joint walls; and (2)
premolded sealer must be below the joint edge. If it extends
above the surface, it can be caught by moving equipment such
as snow plows or brooms and be pulled out of the joint.
Premolded sealer is recorded at low severity if any part is
visible above joint edge. It is at medium severity if 10 % or
more of the length is above joint edge or if any part is more
than 2 in. (12 mm) above joint edge. It is at high severity if
20 % or more is above joint edge or if any part is more than 1
in. (25 mm) above joint edge, or if 10 % or more is missing.

X2.6.3.4 Rate joint sealer by joint segment. Sample unit
rating is the same as the most severe rating held by at least
20 % of segments rated.
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X2.6.3.5 Rate only the left and upstation joints along
sample unit boundaries.

X2.6.3.6 In rating oxidation, do not rate on appearance.
Rate on resilience. Some joint sealer will have a very dull
surface, and may even show surface cracks in the oxidized
layer. If the sealer is performing satisfactorily and has good
characteristics beneath the surface, it is satisfactory.

X2.7 Patching, Small (Less Than 5 ff* (0.5 m?)):

X2.7.1 Description—A patch is an area where the original
pavement has been removed and replaced by a filler material.
For condition evaluation, patching is divided into two types:
small (less than 5 ft*> (0.5 m?)) and large (over 5 ft?). Large
patches are described in the next section.

X2.7.2 Severity Levels:

X2.7.2.1 L—Patch is functioning well with little or no
deterioration (see Fig. X2.28 and Fig. X2.29).

X2.7.2.2 M—Patch that has deterioration or moderate
spalling, or both, can be seen around the edges. Patch material
can be dislodged with considerable effort (minor FOD poten-
tial) (see Fig. X2.30 and Fig. X2.31).

X2.7.2.3 H—Patch deterioration, either by spalling around
the patch or cracking within the patch, to a state that warrants
replacement (see Fig. X2.32).

X2.7.3 How to Count:

X2.7.3.1 If one or more small patches having the same
severity level are located in a slab, it is counted as one slab
containing that distress. If more than one severity level occurs,
it is counted as one slab with the higher severity level being
recorded.

X2.7.3.2 If a crack is repaired by a narrow patch (that is, 4
to 10 in. (102 to 254 mm) wide), only the crack and not the
patch should be recorded at the appropriate severity level.

X2.8 Patching, Large (Over 5 f* (0.5 m?)) and Utility Cut:

X2.8.1 Description—Patching is the same as defined in the
previous section. A utility cut is a patch that has replaced the
original pavement because of placement of underground utili-
ties. The severity levels of a utility cut are the same as those for
regular patching.

FIG. X2.29 Low-Severity Small Patch
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FIG. X2.30 Medium-Severity Small Patch

FIG. X2.32 High-Severity Small Patch

X2.8.2 Severity Levels:
X2.8.2.1 L—Patch is functioning well with very little or no

deterioration (see Figs. X2.33-X2.35).
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FIG. X2.34 Low-Severity Patch

X2.8.2.2 M—Patch deterioration or moderate spalling, or
both, can be seen around the edges. Patch material can be
dislodged with considerable effort, causing some FOD poten-
tial (see Fig. X2.36).

X2.8.2.3 H—Patch has deteriorated to a state that causes
considerable roughness or high FOD potential, or both. The
extent of the deterioration warrants replacement of the patch
(see Fig. X2.37).

X2.8.3 How to Count—The criteria are the same as for small
patches.

X2.9 Popouts:

X2.9.1 Description—A popout is a small piece of pavement
that breaks loose from the surface due to freeze-thaw action in
combination with expansive aggregates. Popouts usually range
from approximately 1 to 4 in. (25 to 100 mm) in diameter and
from %2 to 2 in. (13 to 51 mm) deep.

X2.9.2 Severity Levels—No degrees of severity are defined
for popouts. However, popouts must be extensive before they
are counted as a distress; that is, average popout density must
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FIG. X2.38 Popouts

than three popouts per square yard (per square metre), at least
three random 1-yd® (1-m?) areas should be checked. When the
average is greater than this density, the slab is counted.

X2.10 Pumping:

X2.10.1 Description—Pumping is the ejection of material
by water through joints or cracks caused by deflection of the
slab under passing loads. As water is ejected, it carries particles
of gravel, sand, clay, or silt resulting in a progressive loss of
pavement support. Surface staining and base or subgrade
material on the pavement close to joints or cracks are evidence
of pumping. Pumping near joints indicates poor joint sealer and
loss of support, which will lead to cracking under repeated
loads. The joint seal must be identified as defective before
pumping can be said to exist. Pumping can occur at cracks as
well as joints.

X2.10.2 Severity Levels—No degrees of severity are de-
fined. It is sufficient to indicate that pumping exists (see Figs.
X2.39-X2.42).

FIG. X2.37 High-Severity Patch

exceed approximately three popouts per square yard (per
square metre) over the entire slab area (see Fig. X2.38).

X2.9.3 How to Count—The density of the distress must be
measured. If there is any doubt about the average being greater Been Pumped Out Causing Corner Break)
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> slabs counted Three slabs counted Five slabs counted

FIG. X2.43 Slab Counting Procedure for Distresses

X2.11 Scaling:

X2.11.1 Description—Surface deterioration caused by con-
struction defects, material defects and environmental factors.
g Generally scaling is exhibited by delamination or disintegra-
tion of paste on the slab surface to the depth of the defect.
Construction defects include: over-finishing, addition of water
to the pavement surface during finishing, lack of curing,
attempted surface repairs of fresh concrete with mortar. Gen-
erally this occurs over a portion of a slab. Material defects
include: inadequate air entrainment for the climate. Generally
this occurs over several slabs that were affected by the concrete
batches. Environmental factors: freezing of concrete before
adequate strength gained or thermal cycles from certain air-
craft. Generally over a large area for freezing, and isolated
areas for thermal effects. Typically, the FOD from scaling is
removed by sweeping, but the concrete will continue to scale
until the affected depth is removed or expended.

X2.11.2 Severity Levels:

X2.11.2.1 L—Minimal loss of surface paste that poses no
FOD hazard, limited to less than 1% of the slab area. No FOD
potential (see Fig. X2.44).

. . . Lo X2.11.2.2 M—The loss of surface paste that poses some
FIG. X2.41 Pumping (CIose-UE)j:i:“I;me Materlals Collecting In the FOD potential including isolated fragments of loose mortar,
exposure of the sides of coarse aggregate (Less than % of the
width of coarse aggregate), or evidence of coarse aggregate
coming loose from the surface (see Fig. X2.45). Surface paste
loss is greater than 1% of the slab area but less than 10%.

FIG. X2.40 Pumping (Note Stains on Pavement)

FIG. X2.42 Pumping [

X2.10.3 How to Count—Slabs are counted as follows: (see
Fig. X2.43) one pumping joint between two slabs is counted as
two slabs. However, if the remaining joints around the slab are T S LA
also pumping, one slab is added per additional pumping joint. FIG. X2.44 Lo
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FIG. X2.45 Medium-Severity Scaling

X2.11.2.3 H—High severity is associated with low durabil-
ity concrete that will continue to pose a high FOD hazard,;
normally the layer of surface mortar is observable at the
perimeter of the scaled area, and is likely to continue to
delaminate or disintegrate due to environmental or other
factors. Routine sweeping is not sufficient to avoid FOD issues,
is an indication that high FOD hazard is present. Surface paste
loss is greater than 10% of the slab area (see Figs. X2.46 and
X2.47).

X2.11.3 How to Count—If two or more levels of severity
exist on a slab, the slab is counted as one slab having the
maximum level of severity. For example, if both low-severity
crazing and medium scaling exist on one slab, the slab is
counted as one slab containing medium scaling. If “D”
cracking is counted, scaling is not counted.

X2.12 Settlement or Faulting:

X2.12.1 Description—Settlement or faulting is a difference
of elevation at a joint or crack caused by upheaval or
consolidation.

- -

FIG. X2.46 High-Severity Scaling
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FIG. X2.47 Close-Up of High-Severity Scaling

X2.12.2 Severity Levels—Severity levels are defined by the
difference in elevation across the fault and the associated
decrease in ride quality and safety as severity increases:

Difference in Elevation

Runways/Taxiways Aprons Figures
L < Yain. (6 mm) Yo < V2in. Fig. X2.48 and Fig.
(3to 13 mm) X2.49
M Yato V2 in. Y2t0 1 in. Fig. X2.50
(6 to 13 mm) (13 to 25 mm)
H > 4 in. (13 mm) > 1in. (25 mm) Fig. X2.51 and Fig.

X2.52

X2.12.3 How to Count:

X2.12.3.1 In counting settlement, a fault between two slabs
is counted as one slab. A straightedge or level should be used
to aid in measuring the difference in elevation between the two
slabs.

X2.12.3.2 Construction-induced elevation differential is not
rated in PCI procedures. Where construction differential exists,
it can often be identified by the way the high side of the joint
was rolled down by finishers (usually within 6 in. (150 mm) of
the joint) to meet the low-slab elevation.

X2.13 Shattered Slab/Intersecting Cracks:

FIG. X2.48 Low-Severity Settlement (35 in. (9 mm)) on Apron

Edwin Tamang (KIMLEY-HORN AND ASSOCIATES, INC.) pursuant to License Agreement. No further reproductions authorized.



Ay D5340 - 12

FIG. X2.49 Low-Severity Settlement on Apron FIG. X2.52 High-Severity Settlement

slab. If all pieces or cracks are contained within a corner break,
the distress is categorized as a severe corner break.

X2.13.2 Severity Levels:

X2.13.2.1 L—Slab is broken into four or five pieces pre-
dominantly defined by low-severity cracks (see Fig. X2.53 and
Fig. X2.54).

X2.13.2.2 M—Slab is broken into four or five pieces with
over 15 % of the cracks of medium severity (no high-severity
cracks); slab is broken into six or more pieces with over 85 %
of the cracks of low severity (see Fig. X2.55 and Fig. X2.56).

X2.13.2.3 H—At this level of severity, the slab is called
shattered: (/) slab is broken into four or five pieces with some
or all cracks of high severity; or (2) slab is broken into six or
more pieces with over 15 % of the cracks of medium or high
severity (see Fig. X2.57).

FIG. X2.50 Medium-Severity Settlement on Apron (>'2 in. (13 ) .
mm)) X2.13.3 How to Count—No other distress such as scaling,

spalling, or durability cracking should be recorded if the slab is
medium- or high-severity level since the severity of this
distress would affect the slab’s rating substantially. Shrinkage
cracks should not be counted in determining whether or not the
slab is broken into four or more pieces.

X2.14 Shrinkage Cracking:

\ T — 2
e e
—————= “.
FIG. X2.51 High-Severity Settlement on Taxiway/Runway (% in. - ’
(18 mm))
X2.13.1 Description—Intersecting cracks are cracks that
break the slab into four or more pieces due to overloading or
inadequate support, or both. The high-severity level of this .
distress type, as defined as follows, is referred to as shattered FIG. X2.53 Low-Severity Intersecting Cracks
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FIG. X2.55 Medium-Severity Intersecting Cracks

FIG. X2.56 Medium-Severity Intersecting Cracks

X2.14.1 Description—Shrinkage cracking is typically cat-
egorized in two forms; drying shrinkage that occurs over time
as moisture leaves the pavement and plastic shrinkage that
occurs shortly after the pavement is placed and rapid drying of
the surface occurs while the pavement is still plastic. Drying
shrinkage cracks occur when a hardened pavement continues to
shrink as excess water not needed for cement hydration
evaporates. They form when subsurface resistance to the
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FIG. X2.57 Shattered Slab

shrinkage is present and may extend through the entire depth of
the slab. Plastic shrinkage occurs when there is a rapid loss of
water in the surface of a recently placed pavement caused by
evaporation. High winds, low humidity, and/or high ambient
and/or concrete temperatures are contributing factors to evapo-
ration. These cracks can appear as a series of parallel cracks,
usually 1 to 3 feet (.3 to .9 meters) apart and do not extend very
deep into the pavement’s surface. Another form of plastic
shrinkage occurs while a pavement is still plastic and can result
from overfinishing/overworking the pavement during construc-
tion or finishing the pavement while bleed water is on the
surface. This results in an increase in mortar and fines and
higher water content at the surface, making the immediate
surface weak and susceptible to shrinkage. These shrinkage
cracks appear as a series of inter-connected hairline cracks, or
pattern cracking, and are often observed over a majority of the
slab surface. This condition is also referred to as map cracking
or crazing.

X2.14.2 Severity Levels—No degrees of severity are de-
fined. It is sufficient to indicate that shrinkage cracking exists
(see Figs. X2.58-X2.60).

X2.14.3 How to Count—If one or more shrinkage cracks or
area of pattern cracking (map cracking) exist on one particular

FIG. X2.58 Shrinkage Crack
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FIG. X2.59 Shrinkage Cracks

FIG. X2.60 Shrinkage Cracks

slab, and a FOD hazard or potential is not present, the slab is
counted as one slab with shrinkage cracking.

X2.15 Spalling (Transverse and Longitudinal Joint):

X2.15.1 Description—Joint spalling is the breakdown of the
slab edges within 2 ft (0.6 m) of the side of the joint. A joint
spall usually does not extend vertically through the slab but
intersects the joint at an angle. Spalling results from excessive
stresses at the joint or crack caused by infiltration of incom-
pressible materials or traffic load. Weak concrete at the joint
(caused by overworking) combined with traffic loads is another
cause of spalling.

Note X2.4—Frayed condition as used in this test method indicates
material is no longer in place along a joint or crack. Spalling indicates
material may or may not be missing along a joint or crack.

X2.15.2 Severity Levels:

X2.15.2.1 L—Spall over 2 ft (0.6 m) long: (/) spall is
broken into no more than three pieces defined by low- or
medium-severity cracks; little or no FOD potential exists; or
(2) joint is lightly frayed; little or no FOD potential (see Fig.
X2.61 and Fig. X2.62). Spall less than 2 ft long is broken into
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FIG. X2.61 Low-Severity Joint Spalling (If the Frayed Area was
Less Than 2 ft (0.6 m) Long it Would not be Counted)

pieces or fragmented with little FOD or tire damage potential
exists (see Fig. X2.63).

X2.15.2.2 Lightly frayed means the upper edge of the joint
is broken away leaving a spall no wider than 1 in. (25 mm) and
no deeper than "2 in. (13 mm). The material is missing and the
joint creates little or no FOD potential.

X2.15.2.3 M—Spall over 2 ft (0.6 m) long: (/) spall is
broken into more than three pieces defined by light or medium
cracks; (2) spall is broken into no more than three pieces with
one or more of the cracks being severe with some FOD
potential existing; or (3) joint is moderately frayed with some
FOD potential (see Fig. X2.64). Spall less than 2 ft long: spall
is broken into pieces or fragmented with some of the pieces
loose or absent, causing considerable FOD or tire damage
potential (see Fig. X2.65).

X2.15.2.4 Moderately frayed means the upper edge of the
joint is broken away leaving a spall wider than 1 in. (25 mm)
or deeper than '2 in. (13 mm). The material is mostly missing
with some FOD potential.

X2.15.2.5 H—Spall over 2 ft (0.6 m) long: (/) spall is
broken into more than three pieces defined by one or more
high-severity cracks with high FOD potential and high possi-
bility of the pieces becoming dislodged, or (2) joint is severely
frayed with high FOD potential (see Fig. X2.66 and Fig.
X2.67).

X2.15.3 How to Count—If the joint spall is located along
the edge of one slab, it is counted as one slab with joint
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FIG. X2.62 Low-Severity Joint Spall

FIG. X2.63 Low-Severity Joint Spall

spalling. If spalling is located on more than one edge of the
same slab, the edge having the highest severity is counted and
recorded as one slab. Joint spalling can also occur along the
edges of two adjacent slabs. If this is the case, each slab is
counted as having joint spalling. If a joint spall is small
enough, less than 3 in. (76 mm) wide, to be filled during a joint
seal repair, it should not be recorded. X2.16.1 Description—Corner spalling is the raveling or
breakdown of the slab within approximately 2 ft (0.6 m) of the
corner. A corner spall differs from a corner break in that the
spall usually angles downward to intersect the joint, while a
X2.16 Spalling (Corner): break extends vertically through the slab.

1 ‘\ - : . ';‘. \‘,.‘* 2»

FIG. X2.66 High-Severity Joint Spall

Norte X2.5—If less than 2 ft (0.6 m) of the joint is lightly frayed, the
spall should not be counted.
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FIG. X2.67 High-Severity Joint Spall

FIG. X2.68 Low-Severity Corner Spall

X2.16.2 Severity Levels:

X2.16.2.1 L—One of the following conditions exists: (/)
spall is broken into one or two pieces defined by low-severity
cracks (little or no FOD potential); or (2) spall is defined by
one medium-severity crack (little or no FOD potential) (see
Fig. X2.68 and Fig. X2.69).

X2.16.2.2 M—One of the following conditions exists: (/)
spall is broken into two or more pieces defined by medium-
severity crack(s), and a few small fragments may be absent or
loose; (2) spall is defined by one severe, fragmented crack that
may be accompanied by a few hairline cracks; or, (3) spall has
deteriorated to the point where loose material is causing some
FOD potential (see Fig. X2.70 and Fig. X2.71).

X2.16.2.3 H—One of the following conditions exists: (/)
spall is broken into two or more pieces defined by high-severity
fragmented crack(s) with loose or absent fragments; (2) pieces
of the spall have been displaced to the extent that a tire damage
hazard exists; or (3) spall has deteriorated to the point where
loose material is causing high FOD potential (see Fig. X2.72
and Fig. X2.73).

X2.16.3 How to Count:
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FIG. X2.71 Medium-Severity Corner Spall

X2.16.3.1 If one or more corner spalls having the same
severity level are located in a slab, the slab is counted as one
slab with corner spalling. If more than one severity level
occurs, it is counted as one slab having the higher severity
level.
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FIG. X2.73 High-Severity Corner Spall

X2.16.3.2 A corner spall smaller than 3 in. (76 mm) wide,
measured from the edge of the slab, and filled with sealant is
not recorded.

X2.17 Alkali Silica Reaction (ASR)

X2.17.1 Description—ASR 1is caused by chemical reaction
between alkalis and certain reactive silica minerals which form
a gel. The gel absorbs water, causing expansion which may
damage the concrete and adjacent structures. Alkalis are most
often introduced by the portland cement within the pavement.
ASR cracking may be accelerated by chemical pavement
deicers. Visual indicators that ASR may be present include:

(1) Cracking of the concrete pavement (often in a map
pattern)

(2) White, brown, gray or other colored gel or staining may
be present at the crack surface

(3) Aggregate popouts

(4) Increase in concrete volume (expansion) that may result
in distortion of adjacent or integral structures or physical
elements. Examples of expansion include shoving of asphalt
pavements, light can tilting, slab faulting, joint misalignment,
and extrusion of joint seals or expansion joint fillers.
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Because ASR is material-dependent, ASR is generally pres-
ent throughout the pavement section. Coring and concrete
petrographic analysis is the only definitive method to confirm
the presence of ASR. The following should be kept in mind
when identifying the presence of ASR through visual inspec-
tion:

(1) Generally ASR distresses are not observed in the first
few years after construction. In contrast, plastic shrinkage
cracking can occur the day of construction and is apparent
within the first year.

(2) ASR is differentiated from D-Cracking by the presence
of cracking perpendicular to the joint face. D-Cracking pre-
dominantly develops as a series of parallel cracks to joint faces
and linear cracking within the slab.

(3) ASR is differentiated from Map Cracking/Scaling by
the presence of visual signs of expansion.

X2.17.2 Severity Levels:

X2.17.2.1 L—Minimal to no FOD potential from cracks,
joints or ASR-related popouts; cracks at the surface are tight
(predominantly 1.0 mm or less). Little to no evidence of
movement in pavement or surrounding structures or elements
(see Fig. X2.74).

X2.17.2.2 M—Some FOD potential; but increased sweeping
or other FOD removal methods may be required. May be
evidence of slab movement or some damage (or both) to
adjacent structures or elements. Medium ASR distress is
differentiated from low by having one or more of the follow-
ing: increased FOD potential, crack density increases, some
fragments along cracks or at crack intersections present,
surface popouts of concrete may occur, pattern of wider cracks
(predominantly 1.0 mm or wider) that may be subdivided by
tighter cracks (see Fig. X2.75).

X2.17.2.3 H—One or both of the following exist: (/) Loose
or missing concrete fragments and poses high FOD potential,
(2) Slab surface integrity and function significantly degraded
and pavement requires immediate repairs; may also require
repairs to adjacent structures or elements (see Fig. X2.76).

X2.17.3 How to Count—No other distresses should be
recorded if high severity ASR is recorded.

FIG. X2.74 Low-Severity ASR
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FIG. X2.76 High-Severity ASR

X3. AC PAVEMENT DEDUCT CURVES

X3.1 See Figs. X3.1-X3.20. 100 A
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FIG. X3.1 Distress 1, Alligator Cracking
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FIG. X3.11 Oil Spillage
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X5.1 See Figs. X5.1 and X5.2.
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AIRFIELD ASPHALT PAVEMENT SKETCH:
CONDITION SURVEY DATA SHEET
FOR SAMPLE UNIT

BRANCH___ ' SECTION_____ SAMPLE UNIT
SURVEYED BY DATE SAMPLE AREA
1. Alligator Cracking 5. Depression 9. Oll Spillage 13. Rutting
2. Bleeding 6. Jet Blast 10, Patching 14, Shoving from PCC
3. Block Cracking 7. Jt. Reflection (PCC) 11, Polished Aggregate 15. Slippage Cracking
4, Corrugation 8. Long. & Trans. Cracking 12, Raveling/Weathering 16. Swell
DISTRESS ‘ DENSITY | DEDUCT
SEVERITY QUANTITY TOTAL % VALUE

FIG. X5.1 Flexible Pavement Condition Survey Data Sheet for Sample Unit
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AIRFIELD CONCRETE PAVEMENTS
CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT
BRANCH SECTION, SAMPLE UNIT_
| SURVEYED BY, DATE, SAMPLE AREA
istr SKETCH:
1. Blow up 9. Pumping
2. Corner Break 10. Scaling/Map Crack/
3. Long/Trans! Crazing - [ ] [ [ L]
Diagonal Crack 11. Settlement/Fault
4. Durability Crack 12, Shattered Slab 10
5. Joint Seal Damage 13. Shrinkage Crack
6. Patching, 5 of 14. Spalling-Joints ° P - . .
7. Patching/Utility Cut 15, Spalling~Corner
8. Popouts 9
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FIG. X5.2 Jointed Rigid Pavement Condition Survey Data Sheet for Sample Unit
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@ Advisory

U.S. Department
of Transportation

Circular

Administration

Subject: Airport Pavement Management Date: 10/10/2014 AC No: 150/5380-7B
Program (PMP) Initiated by: AAS-100 Change:

1. What is the purpose of this advisory circular (AC)?

This advisory circular (AC) discusses the Airport Pavement Management Program (PMP)
concept, its basic essential components, and how it is used to make cost-effective decisions about
pavement maintenance and rehabilitation (M&R). The terms “pavement management program
(PMP),” “pavement maintenance-management program (PMMP),” and “pavement management
system (PMS)” are interchangeable.

A PMP is a set of defined procedures for collecting, analyzing, maintaining, and reporting
pavement data. A PMP assists airports in finding optimum strategies for maintaining pavements
in a safe serviceable condition over a given period for the least cost. A PMP should take into
account not only inspection procedures and condition assessment, maintenance protocols and
procedures, management and oversight of completed works, but also staff competence needs.

This AC is for airport sponsors, state aviation organizations, engineers, and maintenance
personnel responsible for implementing a PMP. Federally obligated airports must perform a
detailed inspection of airfield pavements at least once a year for the PMP. If a pavement
condition index (PCI) survey is performed, as set forth in ASTM D5340, Standard Test Method
for Airport Pavement Condition Index Surveys, the frequency of the detailed inspections by PCI
surveys may be extended to three years. The PMP inspections are in addition to routine
maintenance inspections for operations.

2. Does this AC cancel any prior ACs?

This AC cancels AC 150/5380-7A, Airport Pavement Management Program, dated September 1,
2006.

3. To whom does this AC apply?

The Federal Aviation Administration (FAA) recommends the guidance in this AC. In general,
use of this AC is not mandatory. However, use of this AC is mandatory for all projects funded
with federal grant monies through the Airport Improvement Program (AIP) and with revenue
from the Passenger Facility Charges (PFC) Program. See Grant Assurance No. 11, Pavement
Preventive Maintenance, No. 34, Policies, Standards, and Specifications, and PFC Assurance No.
9, Standards and Specifications.
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FAA Order 5100.38, Airport Improvement Program Handbook, provides guidance and sets forth
policies and procedures for the administration of the AIP including eligibility and justification
requirements.

4. What are the principal changes in this AC?

a. Included airfield inspection frequency requirement in paragraph 1, above, and
Appendix A.

b. Added information on requirements to implement a PMP in paragraph 3, i.e., AIP Grant
Assurance 11.

c. Added discussion on pavement preservation concept and new Figure 2 to paragraph 2.0.

d. Added new Appendix A, Pavement Management Program (PMP), which addresses
minimum PMP requirements. This information was previously included in AC 150/5380-6,
Guidelines and Procedures for Maintenance of Airport Pavements.

e. Added new Appendix B, Pavement Condition Index (PCI) Method.

f.  Added new Appendix C, PAVER™ Distress Identification Manuals, with link to
manuals.

g. Updated Appendix D, Related Reading Material.

5. Where can | send comments or suggestions to the AC?
Send comments or suggestions for improving this AC to—

Federal Aviation Administration

Airport Engineering Division (AAS-100)

800 Independence Avenue SW

Washington DC 20591
6. Where can | get copies of this AC?

All Office of Airport Safety and Standards ACs are available online at:
http://www.faa.qOv/airports/rgsources/advisory_circulars/.

Michael J. O’Donnell
Director of Airport Safety and Standards


http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5380-6
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1.0 Background.

Historically, some airport sponsors have made decisions about pavement maintenance and
rehabilitation (M&R) based on immediate need or experience rather than long-term planning or
documented data on effective M&R methods. This approach did not allow the airport sponsor to
evaluate the cost effectiveness of alternative M&R strategies, and it led to the inefficient use of
available M&R funds.

Every airport sponsor needs to decide the most cost effective way to allocate available funds.
This has typically been done based on either experience or the evaluation of existing pavement
conditions. Using the experience approach, the airport staff applies M&R procedures which
their experience indicates is the best solution for the problem. This approach results in the
repeated application of a few select alternatives which may not lead to a preferred rehabilitation
strategy, considering pavement performance and life-cycle cost. Using the existing condition
approach, the pavement network is evaluated by its condition indicators. M&R alternatives,
based on these indicators, are chosen based solely on the condition of the pavement, which may
not be the most efficient alternative, and does not take into account life-cycle cost comparisons
between M&R alternatives.

Because these approaches have worked reasonably well in the past, some airports have adopted
them as standard procedures, ignoring new methods, materials and technologies. These
approaches fail to answer some basic questions for the use of limited M&R funds. For example,
if you are planning a pavement rehabilitation project such as an overlay, how do you make the
best decision if funds are only available to do a full 4-inch overlay over half the pavement in
need of M&R in a given funding year? Will there be sufficient funds in the next funding cycle to
complete the full 4-inch overlay on the remaining pavements? Should you do a 2-inch overlay
over all pavement this year? What is the effect on the pavement since these decisions impact
future pavement conditions? What course(s) of action do you take? What are the consequences?

The selection of the best course of action can be determined based on the predicted effects of
each action. For example, by placing a thin overlay on all pavements, there will be an immediate
improvement to all the pavements. However, due to rapid deterioration of the overlays, there
will probably be a need for further rehabilitation in a short period of time. If, in addition to other
pavements needing work, some of the overlaid pavements need rehabilitation action again next
year, the overall condition of the pavement network will eventually deteriorate. Alternatively, if
a few selected pavements receive the full thickness overlay, they will not need rehabilitation for
many years. During subsequent years, remaining pavements can then receive full thickness
overlays, so the number of pavements needing rehabilitation will ultimately decrease. With this
strategy, however, overall pavement condition will be worse in the short term because pavements
that were not overlaid will continue to deteriorate until they are rehabilitated.

To determine which of these actions is preferable, you must be able to predict the future
consequences of the various scenarios. This requires an understanding of the life span of the
M&R method selected, i.e., in our example, a thick (e.g., 4-inch) versus thin (2-inch) overlay.
Airports must also have a good understanding of the rate of pavement deterioration, with and
without maintenance, and the causes of current pavement deterioration such as environmental or
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pavement loading conditions. Predicting consequences of M&R scenarios requires experience
and the application of best practices and engineering judgment in the decision-making process.

The implementation of a pavement management program (PMP) improves the decision-making
process, expands its scope, allows for feedback based on choices made, and ensures that
consistent decisions are made throughout an organization. If the consequences are predicted
using a predetermined methodology, such as a PMP, it becomes possible to analyze previous
predictions and improve on the prediction procedure over a period of time, regardless of
management or staff turnover.

2.0 Airport Pavement Management Program (PMP).

A PMP provides a consistent, objective, and systematic procedure for establishing facility
policies, setting priorities and schedules, allocating resources, and budgeting for pavement
maintenance and rehabilitation. It can also quantify information and provide specific
recommendations for actions required to maintain a pavement network at an acceptable level of
service while minimizing the cost of maintenance and rehabilitation. A PMP not only evaluates
the present condition of a pavement, but also predicts its future condition through the use of
pavement condition indicators. By projecting the rate of deterioration, a life-cycle cost analysis
can be made for various alternatives to determine the optimal time to apply the best M&R
alternative and avoid higher M&R costs in the future.

Figure 1 illustrates how pavement typically deteriorates and the relative cost of rehabilitation at
various times throughout its life. A pavement generally performs well for the majority of its life,
after which it reaches a “critical condition” and begins to deteriorate rapidly. Maintaining and
preserving a pavement in good condition versus rehabilitating a pavement in fair to poor
condition is four to five times less expensive and increases pavement useful life. The number of
years a pavement stays in “good” condition before reaching the point of rapid deterioration
depends on several factors, including construction type and quality, pavement use, climate, and
maintenance.
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Figure 1. Typical Pavement Condition Life Cycle.

Figure 1 also shows that the ideal time for major rehabilitation is just as a pavement’s rate of
deterioration begins to increase. Maintenance and rehabilitation solutions would be easy to plan
if pavements exhibited clear signs they had reached this point, but unfortunately, they do not.
The shape of the deterioration curve, and the optimal maintenance and repair points, vary
considerably within a pavement network. A pavement experiencing a sudden increase in
operations or aircraft loading will have a tendency to deteriorate more rapidly than a pavement
deteriorating solely from environmental causes. A pavement deteriorating from environmental
damage may have a number of cracks that need filling, but still remain structurally sound.
Conversely, this same pavement may be in the early stages of load damage deterioration, which
can only be detected with testing. Because it is difficult to determine when a pavement has
reached the critical condition, a PMP helps identify the optimal rehabilitation point and allows
decision-makers to target available resources where they will be most effective. The PMP does
this by making use of data from a pavement condition rating system that helps predict future
conditions and indicate whether the distress is load or environmentally related.

Information on pavement deterioration, by itself, is not sufficient to answer questions involved in
selecting cost-effective M&R strategies. For example, should a pavement be sealed, recycled, or
resurfaced? This type of decision requires information on the cost of various M&R procedures
and their effectiveness. Effectiveness in this case means the proposed solution targets the
pavement deficiency, improves the pavement condition, recovers the M&R costs, and extends
the useful life of the pavement.
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A PMP enables a user to store pavement condition and maintenance information in a database
using the program’s resources to determine the most cost-effective solution for pavement
maintenance issues.

Figure 2 illustrates the pavement preservation concept, which begins with an application of
M&R techniques early in a pavement’s life. An effective pavement preservation program
addresses pavements while they are still in good condition and before any serious damage
occurs. By applying a cost-effective treatment at the right time, the pavement condition is
improved. The cumulative effect of systematic, successive preservation treatments is to
minimize or eliminate costly repairs and postpone costly rehabilitation and reconstruction.
During the life of a pavement, the cumulative cost of the series of pavement preservation
treatments is substantially less than the cost of the more extensive, higher cost of reconstruction
and generally more economical than the cost of major rehabilitation. Additionally, performing a
series of successive pavement preservation treatments during the life of a pavement is less
disruptive to users than the long closures normally associated with reconstruction projects.

‘ Original Pavement

Pavement Preservation
» (i.e. Surface Treatment)
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© (Rehabilitation Trigger)

c

g — — —— —— — Rehabilitation/
@ Reconstruction
= Trigger

Age of Pavement

Figure 2. Pavement Preservation Concept.

When implementing a PMP, note the distinction between rehabilitation and routine maintenance
activities. Routine maintenance is required to preserve the pavement to achieve the design life of
the pavement. Routine maintenance consists of work planned and performed on a routine basis
to maintain and preserve the condition of the airport pavements and is an integral part of the
overall pavement preservation concept. This includes items such as yearly crack sealing and
daily inspections of the airport pavement system.
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2.1 Benefits of a PMP.

A PMP can provide several benefits, including:

e Increased pavement useful life.

e An objective and consistent evaluation of the condition of a network of pavements.

e A systematic and documentable engineering basis for determining M&R needs including
consideration of future operational needs and/or planned airport expansion projects.
Identifying budget requirements necessary to maintain pavement functionality.
Documentation on the present and future condition of the pavements.

Life Cycle Cost Analysis for various M&R alternatives.

Identifying the impact on the pavement if no major repairs are performed.

2.2 Components of a PMP.

To take full advantage of a PMP, pavement condition information must be collected and
continually updated to keep data current. Alternative rehabilitation strategies must be identified
along with decision criteria and a maintenance policy that will determine which rehabilitation
procedures are employed. Further, the PMP requires models for prediction of performance, cost
of alternate strategies, and optimization procedures that consider the entire pavement life cycle.

A system for accomplishing these objectives includes:

e A systematic means for collecting and storing information regarding existing pavement
structure and pavement condition.

An objective and repeatable system for evaluating pavement condition.

Procedures for predicting future pavement condition.

Procedures for modeling both past and future pavement performance conditions.
Procedures to determine the budget requirements to meet management objectives, such as
the M&R budget required to keep a pavement at a specified pavement condition index
(PCI) level or the M&R budget required to improve to a target PCI level.

e Procedures for formulating and prioritizing M&R projects.

The components of a PMP include:

2.2.1 Database. There are several elements critical to making good pavement M&R
decisions: pavement inventory; pavement structure; M&R history, including costs; information
on the condition of a pavement; and traffic data. This data can be stored in a PMP database.

2.2.1.1 Pavement Inventory. Location of all runways, taxiways, and aprons; dimensions;
type of pavement; year of construction and/or most recent major rehabilitation; and whether AIP
or PFC funds were used to construct, reconstruct, or repair the pavement.

2.2.1.2  Pavement structure. Knowing when the pavement was originally built, the
structural composition (material and thickness), and subsequent overlays, rehabilitation, etc., is
key to analyzing problems and designing solutions. “As built” records should provide this
information. If they are not available or if records are suspect, it may be necessary to perform
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nondestructive and/or destructive testing to determine the existing pavement’s thickness and
composition of the structural layers. Additional information regarding the pavements structural
load bearing capacity, e.g., pavement classification number (PCN) may be beneficial. Additional
information on PCN is available in AC 150/5335-5, Standardized Method of Reporting Airport
Pavement Strength — PCN.

2.2.1.3 M&R history. A history of all M&R performed and its associated costs will provide
valuable information on the effectiveness of various M&R procedures on pavements. An airport
should also track and document routine maintenance activities including the types and severities
of distresses repaired, type of work, quantities, and cost of work performed to help determine the
effectiveness of different maintenance and rehabilitation strategies within a PMP.

2.2.1.4  Pavement condition data. A fundamental component of any PMP is the ability to
track pavement condition. This requires an evaluation process that is objective, systematic, and
repeatable. A pavement condition rating system, such as the PCI rating system described in
ASTM International (ASTM) D5340, Standard Test Method for Airport Pavement Condition
Index Surveys (see Appendix B for an overview of PCI), provides a rating of the surface
condition of a pavement with implications of structural performance. Regular collection of
pavement condition data is essential for tracking pavement performance, modeling pavement
performance, and determining when to schedule M&R. Changes in pavement conditions, as
documented in routine pavement inspections, may require a need for a more detailed PCI survey
since the structural condition of a pavement cannot be determined solely from a visual
inspection.

2.2.1.5  Traffic data. Data about the current and future operational needs including
operations and type of aircraft using the pavement is beneficial when analyzing probable causes
of deterioration and when evaluating alternate M&R procedures.

2.2.2 System capabilities.

2.2.2.1  Predicting current and future pavement condition. A PMP needs to be capable of
predicting current and future pavement condition. Condition predictions are necessary to
develop optimum, multi-year M&R plans. Pavement deterioration is affected by many factors
including environment, surface condition, structural condition, change in traffic operations, etc.
Overall pavement condition cannot be determined solely from the results of pavement
inspections.

2.2.2.2  Determining optimum M&R plans for a given budget. A PMP should be capable
of producing an optimum M&R plan that identifies where and when M&R is required and
approximately how much it will cost. This data will assist in setting priorities that fit
predetermined M&R budgets.

2.2.2.3 Determining budget requirements to meet management objectives. A PMP
should be capable of determining the budget requirements to meet specified management
objectives. Typical management objectives include maintaining pavements above a specified
condition and/or eliminating major M&R requirements over a specified number of years.
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2224 Facilitating the formulation and prioritization of M&R projects. In addition to
developing optimum M&R plans at the network level, a PMP should facilitate the formulation
and prioritization of M&R projects. Engineering judgment, however, remains a key component
in transforming the optimum M&R plans into practical executable projects.

23 PMP Management.

There are several terms that need to be defined to explain pavement management:

e Pavement Network — a logical unit for organizing pavements into a structure for the
purpose of pavement management. A network will consist of one or more pavement
branches, which in turn may consist of one or many pavement sections. The network is
the point of origin for the hierarchy of pavement management structures. For example, a
network can be all the pavements on an airport or all the pavements in the state airport
system.

e Pavement Branch — a readily identifiable part of the pavement network with a distinct
function. For example, an airfield pavement such as each individual runway, taxiway or
apron is considered a separate branch. Each branch consists of at least one section.

e Pavement Section — a section is the smallest management unit when considering the
application and selection of M&R treatments for a branch. Each branch consists of at
least one section, but may consist of more if pavement characteristics vary throughout the
branch. Factors to consider when dividing branches into sections includes, but is not
limited to: pavement structure, type, age and condition; traffic composition and
frequency (current and future); construction history; pavement function; and drainage
facilities and shoulders. A pavement section is defined as a subordinate of a pavement
branch, which in turn will be a subordinate of a parent pavement network.

Managing a pavement system effectively requires decision-making at two levels: network and
project. PMP software (paragraph 3.0) can be used to assist in making pavement management
decisions.

2.3.1 Network-level management. In network-level management, questions are answered
about short-term and long-term budget needs, the overall condition of the network (current and
future), and pavements to be considered at the project level. A network level evaluation can be
utilized to optimize funding and prioritize M&R techniques so decisions are made for the
management of an entire pavement network. For example, local consideration, might comprise
all the pavements on an airport and, for state consideration, all the pavements in the state airport
system.

2.3.1.1  Using PMP software at the network level. In addition to providing an automated
tool for storing information about specific pavements, PMP software includes the ability to
produce standard and customized user-defined reports. These reports can help the user make
decisions about inspection scheduling, pavements needing rehabilitation, budget forecasting,
routine maintenance projects, current pavement conditions, and future condition predictions.
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2.3.1.2  Condition prediction. Condition prediction is used as the basis for developing
inspection schedules and identifying pavements requiring maintenance or rehabilitation. Once
pavements requiring future work are identified, a budget for the current year and for several
years into the future can be developed. By using an agency’s prioritization scheme, maintenance
policy, and M&R costs and then comparing the budget to the actual funds available for the
current year, the software produces a list of potential projects. This list becomes the link to
project-level management.

2.3.2 Project-level management. In project-level management, decisions are made about
the most cost-effective M&R alternative for the pavements identified in the network analysis.
However, factors may change the optimum M&R strategy between the time of the last PMP and
the actual development of a project. At this level, each specified pavement should have a new
detailed condition survey. A project normally consists of multiple pavement sections and may
include different M&R actions for different sections. Roughness and friction measurements may
be useful for project development. Nondestructive and/or destructive tests may be necessary to
determine the pavement’s load-carrying capacity.

2.3.2.1 Using PMP software at the project level. PMP software can use a number of
engineering measurements to quantify a pavement’s condition. Nondestructive test data, friction
measurements, roughness measurements, and drainage information may be entered into the PMP
database. This information is used to identify feasible alternatives that can correct existing
deficiencies. The various alternatives identified, including no action, are then compared on a
life-cycle cost basis. The results, combined with budget and management constraints, produce
the current year’s maintenance and repair program.

2.3.2.2 Roughness. Roughness measurements can be helpful when there is evidence of
roughness issues, usually in the form of frequent pilot complaints. Roughness measurement is of
greater value when the pavement is in very good condition with little or no distress. It has less
value if reconstruction is imminent. AC 150/5380-9, Guidelines and Procedures for Measuring
Airfield Pavement Roughness, provides guidelines and procedures for measuring and evaluating
runway roughness.

2.3.2.3 Friction. Friction measurements should be made on a periodic basis to measure

the skid-resistance of runway pavement due to the accumulation of contaminants, chiefly rubber,
on the pavement surface; and the mechanical wear and polishing action from aircraft tires rolling
or braking on the pavement. AC 150/5320-12, Measurement, Construction, and Maintenance of
Skid Resistant Airport Pavement Surfaces, provides recommendations for friction measurements.

24 Reports.

There are numerous reports that can be developed using the data from a PMP. PMP software can
assist in the decision-making process by allowing the user to run standard and customized
reports. PMP software allows the user to customize the reports to include only the pavements
and/or conditions of interest and to generate various budget/condition scenarios. Reports
typically include the following:
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241 Inventory Report. This report lists all pavements in a network and contains
information such as surface type, location, area, and pavement function, i.e., runway, taxiway,
apron.

2.4.2 Inspection Scheduling Report. This report allows the user to schedule inspections
based on minimum acceptable condition levels and rates of deterioration. The PMP should have
annual detailed inspections and include provisions for less comprehensive daily, weekly, and
monthly inspections. Federally obligated airports must perform a detailed inspection of airfield
pavements at least once a year for the PMP. If a pavement condition index (PCI) survey is
performed, as set forth in ASTM D5340, Standard Test Method for Airport Pavement Condition
Index Surveys, the frequency of the detailed inspections by PCI surveys may be extended to
three years. The PMP inspections are in addition to routine maintenance inspections for
operations.

2.4.3 Pavement Condition Report. This report provides the user with a tabulation of
pavement condition for the current and future years. The report provides the condition of
individual pavement sections and the overall network condition. The projected condition is used
to assist in planning future maintenance and repair needs and to inform management of present
and future conditions.

2.4.4 Budget Planning Report. This report allows the user to project the budgets required
to maintain the pavement network above a user-specified condition level. For each pavement
selected, the report predicts the year in which the minimum condition or PCI will be reached and
calculates the cost of repair. The budget planning report should include both routine
maintenance activities, pavement preservation activities, and major rehabilitation activities for a
given planning timeframe.

245 Network Maintenance Report. This report uses the agency’s maintenance strategy,
which is stored in the database, and applies it to the distresses identified in the latest PCI survey.

2.4.6 Economic Analysis Report. This report can assist the user in selecting the most
cost-effective alternative for a pavement repair. For each feasible alternative, the user must input
initial costs, periodic maintenance costs (i.e., annual crack sealing), future maintenance costs
(i.e., surface treatments), interest rates, and discount rates. The program performs a life-cycle
cost analysis and provides the user with a means of comparing the effectiveness of the various
repair alternatives. The program allows the user to vary interest rates, repair costs, and timing so
their effect on alternatives can be analyzed.

2.4.7 Other Reports. Based upon local needs and conditions, other reports may be
beneficial.

3.0 PMP Software.

When developing a PMP, airports can use any of several existing software options. PMP
software allows for storage of pavement condition history, nondestructive testing data, and
construction and maintenance history, including cost data. It provides many capabilities,
including evaluation of current conditions, prediction of future conditions, identification of M&R
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needs, inspection scheduling, economic analysis, and budget planning. PMP software can be
tailored to each airport based on past performance of the alternatives.

31 PAVER™

PAVER™ is a PMP application developed by the U.S. Army Construction Engineering Research
Laboratory sponsored by the FAA. PAVER™ development and updating is supported by the
FAA, Federal Highway Administration, U.S. Army, U.S. Air Force, and U.S. Navy to meet
current user needs. PAVER ™ provides pavement management capabilities to (1) develop and
organize the pavement inventory; (2) assess the current condition of pavements; (3) develop
models to predict future conditions; (4) report on past and future pavement performance; (5)
develop scenarios for M&R based on budget or condition requirements; and (6) plan projects.
Additional information on the PMP software is available at the following website:
http://paver.colostate.edu/.

3.2 FAA PAVEAIR.

FAA PAVEAIR is a web-based airport PMP using the concept originally developed in
PAVER™ that provides users with historic and current information about airport pavement
construction, maintenance and management. The program offers users a planning tool capable
of modeling airport pavement surface degradation due to external effects such as traffic and the
environment. FAA PAVEAIR is accessible at the following website: https://faapaveair.faa.gov.

3.3  Other PMP Software.
Various firms have developed similar software using the concept originally developed in

PAVER™ that provides pavement evaluation and management services. Any software that
meets the minimum requirements for a PMP as described in Appendix A is acceptable.

10
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Appendix A

Appendix A. Pavement Management Program (PMP).

A-1.0 An effective PMP specifies the procedures to follow to assure that proper preventative
and remedial pavement maintenance is performed. The program should identify funding or
anticipated funding and other resources available to provide remedial and preventive
maintenance activities. An airport sponsor may use any format deemed appropriate, but the
program needs to, as a minimum, include the following:

A-1.1. Pavement inventory. The following must be depicted:

e Identification of all runways, taxiways, and aprons with pavement broken down
into sections each having similar properties.

Dimensions of pavement sections.

Type of pavement surface.

Year of construction and/or most recent major rehabilitation.

Whether AIP or PFC funds were used to construct, reconstruct, or repair the
pavement.

A-1.2. PMP Pavement Inspection Schedule.

Airports must perform a detailed inspection of airfield pavements at least once a year for the
PMP. If a pavement condition index (PCI) survey is performed, as set forth in ASTM D5340,
Standard Test Method for Airport Pavement Condition Index Surveys, the frequency of the
detailed inspection by PCI surveys may be extended to three years. Less comprehensive routine
daily, weekly, and monthly maintenance inspections required for operations should be addressed.

A-1.3. Record keeping.

The airport must record and keep on file complete information about all detailed inspections and
maintenance performed until the pavement system is replaced. The types of distress, their
locations, and remedial action, scheduled or performed, must be documented. The minimum
information recorded includes:

Inspection date

Location

Distress types

Maintenance scheduled or performed

A-14. Information retrieval.

An airport sponsor may use any form of record keeping it deems appropriate so long as the
information and records from the pavement survey can generate required reports, as necessary.

11
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Appendix B. Pavement Condition Index (PCI) Method.

B-1.0 Most PMP software use the PCI method. ASTM has adopted the PCI as a pavement
condition rating standard for airfield pavements. ASTM D5340, Standard Test Method for
Airport Pavement Condition Index Surveys, covers the determination of airport pavement
condition through visual surveys of pavement using the PCI method to quantify pavement
condition. ASTM D6433, Standard Practice for Roads and Parking Lots Pavement Condition
Index Surveys, covers the determination of road and parking lot pavement condition.

B-2.0 The PCI is a numerical indicator that reflects the structural integrity and surface
operational condition of a pavement. It is based on an objective measurement of the type,
severity, and quantity of distress. By projecting the rate of deterioration, a life-cycle cost
analysis can be performed for various M&R alternatives. Not only can the best alternative be
selected, but the optimal time of application can also be determined. The PCI values range from
0 to 100, as shown in Figure B-1 where 0 indicates a failed pavement and 100 is a new
pavement.

Standard PCI Custom PCI

Rating Scale Rating Scale
100

Good
(Dark Green)

Fair
(Yellow)
Distress
PCl Poor
’ ’ (Light Red)

Distress

Very Poor
(Medium Red)

Serious
{(Dark Red)

Severity

Failed
(Dark Gray)

Figure B-1. Example PCI Rating Scales for Airfield Pavements.
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B-3.0 The distress types for hot mix asphalt (HMA) and PCC pavements are identified in
ASTM D5340; which describes each distress type, severity levels, and measurement of each
distress. This information is also included in the PAVER™ Distress Identification Manuals
referenced in Appendix C in this AC, as well as the PAVER ™ and PAVEAIR programs.

14
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Appendix C. PAVER™ Distress Identification Manuals.

C-1.0 This appendix includes a link to the PAVER™ Distress Identification Manuals developed
by the U.S. Army Corps of Engineers Army Engineering Research and Development Center —
Construction Engineering Research Laboratory (USACE ERDC-CERL). The manuals contain
distress definitions, severity levels, and measuring methods for asphalt and concrete surfaced
airfields, respectively. The information in these manuals can be used to determine the PCI of
airfield pavements.

e The Asphalt Surfaced Airfields PAVER™ Distress Identification Manual contains
distress definitions and measurement methods for asphalt surfaced airfields.

e The Concrete Surfaced Airfields PAVER™ Distress Identification Manual contains
distress definitions and measuring methods for concrete surfaced airfields.

C-2.0 The manuals are available at the FAA Airports websites:

http://www.faa.gov/documentLibrary/media/Advisory Circular/Asphalt-Surfaced-Airfields-
Distress-Manual.pdf

http://www.faa.gov/documentLibrary/media/Advisory Circular/Concrete-Surfaced-Airfields-
Distress-Manual.pdf.

15
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Appendix D

Appendix D. Related Reading Material.

D-1.0 Electronic copies of the latest versions of the following FAA publications are available
on the FAA website at
http://www.faa.qgov/airports airtraffic/airports/resources/advisory circulars/.

D-2.0

AC 150/5320-5, Airport Drainage Design.

AC 150/5320-6, Airport Pavement Design and Evaluation.

AC 150/5320-12, Measurement, Construction, and Maintenance of Skid Resistant Airport
Pavement Surfaces.

AC 150/5335-5, Standardized Method of Reporting Airport Pavement Strength — PCN.

AC 150/5370-11, Use of Nondestructive Testing Devices in the Evaluation of Airport
Pavements.

AC 150/5380-6, Guidelines and Procedures for Maintenance of Airport Pavements.

AC 150/5380-9, Guidelines and Procedures for Measuring Airfield Pavement Roughness.

FAA Order 5100.38, Airport Improvement Program Handbook.

Copies of ASTM Standards can be obtained from ASTM International at

http://www.astm.org/.

D-3.0

ASTM D5340, Standard Test Method for Airport Pavement Condition Index Surveys.

ASTM D6433, Standard Practice for Roads and Parking Lots Pavement Condition Index
Surveys.

Pavement Management for Airports, Roads, and Parking Lots, M.Y. Shahin, Second

Edition, Springer, 2005.

D-4.0

Transportation Research Circular No. E-C127, Implementation of an Airport Pavement

Management System (2/2008). A copy of the publication is available at the following website:
http://onlinepubs.trb.org/onlinepubs/circulars/ec127.pdf.

D-5.0

Airport Cooperative Research Program (ACRP) Synthesis 22, Common Airport

Pavement Maintenance Practices. A copy of the publication is available at the following
website:
http://www.trb.org/Publications/Blurbs/Common Airport Pavement Maintenance Practices 16

5167.aspx.
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D-6.0 Unified Facilities Criteria (UFC) 3-270-08, Pavement Maintenance Management. A
copy of the publication is available at the following website:
http://www.wbdg.org/ccb/DOD/UFC/ufc_3 270 _08.pdf.
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Maintenance of Airport Pavements Initiated by: AAS-100 Change:

1. Purpose. This advisory circular (AC) provides guidelines and procedures for maintaining
airport pavements.

2. Cancellation. This AC cancels AC 150/5380-6B, Guidelines and Procedures for
Maintenance of Airport Pavements, dated September 28, 2007.

3. Application. The guidelines and procedures contained in this AC are recommended by the
Federal Aviation Administration (FAA) for the maintenance and minor repairs of airport
pavements. This AC offers general guidance for maintenance and is neither binding nor
regulatory.

Use of this AC is not mandatory. For major maintenance projects, the airport should utilize
plans and specifications developed under the direction of a pavement design engineer.

For all maintenance and repair projects funded with federal grant monies through the Airport
Improvement Program (AIP) and with revenue from the Passenger Facility Charge (PFC)
Program, the airport must use the guidelines and specifications for materials and methods in AC
150/5370-10, Standards for Specifying Construction of Airports. Pavement maintenance
discussed in this AC is specific to airfield pavements. Maintenance of airport access roads and
other non-aeronautical pavements may typically use state highway standards.

4. Principal changes. The AC contains the following principal changes:
a. Revised and reformatted entire AC.
b. Added paragraph on operational safety on airports during construction in Chapter 1.
c. Simplified Chapter 2. Moved information on friction, drainage, etc., into Chapter 2.

d. Added paragraph on wildlife hazard attractants and mitigation with respect to drainage
systems to Chapter 2.

e. Split Table 6-1 into two tables; updated and simplified tables for Quick Guide for
Maintenance and Repair of Common Rigid Pavement Surface Problems and Quick Guide for
Maintenance and Repair of Common Flexible Pavement Surface problems.
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f. Deleted Tables 6-2 through 6-10 from previous release.

g. Deleted “Pavement Maintenance Management Program” from appendices. Information
has been moved to AC 150/5380-7, Airport Pavement Management Program (PMP).

h. Deleted “Generic Specifications” and “Generic Typical Details” and replaced with
typical repair procedures.

i. Updated Bibliography.

5. Related reading material. The publications in Appendix B, Bibliography, provide further
guidance and technical information.

6. Metric units. Throughout this AC, U. S. customary units will be used followed with “soft”
(rounded) conversion to metric units. The U. S. customary units govern.

7. Comments or suggestions for improvements to this AC should be sent to:

Federal Aviation Administration

Airport Engineering Division (AAS-100)
800 Independence Avenue, S.W.
Washington, DC 20591

8. Copies of this AC. This AC is available on the FAA Airport website:
http://www.faa.gov/regulations_paglicies/advisory circulars/.

Michael J. onnell
Director of Airport Safety and Standards
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Chapter 1. Introduction to Airport Pavement Maintenance
1.1. General.

This advisory circular (AC) provides information on the types of pavement distress that occur to
airport pavements and typical corrective action during preventive and remedial maintenance
activities. Maintenance includes preventive and any regular or recurring work necessary to
preserve existing airport pavements in good condition. Replacing individual parts and mending
portions of a pavement are considered minor repair. Typical preventive and regular or recurring
pavement maintenance includes: routine cleaning, filling, and/or sealing of cracks; patching
pavement; seal coating; grading pavement edges; maintaining pavement drainage systems; and
restoring pavement markings. Timely maintenance and repair of pavements is essential in
maintaining adequate load-carrying capacity, good ride quality necessary for the safe operation
of aircraft, good friction characteristics under all weather conditions, and minimizing the
potential for foreign object debris (FOD).

Some older pavements were not designed for today’s aircraft fleet and are exposed to much
greater loads than those initially considered. FAA airport pavement design is based upon a
minimum 20-year structural life, with the understanding that regular, routine maintenance is
performed. Without regular maintenance, the pavement may not achieve the intended structural
life.

Airport pavements require continual routine maintenance, rehabilitation and upgrading.
Immediately after completion, airport pavements begin a gradual deterioration attributable to
weather and loading. Normal distresses in the pavement structure due to weathering, fatigue
effects, and differential movement in the underlying subbase occur over a period of years. This
gradual deterioration is accelerated by, among other things, faulty construction techniques,
substandard materials, or poor workmanship. Traffic loads in excess of those forecast during
pavement design may also contribute to shortened pavement life.

The most effective means of preserving airport runways, taxiways, aprons, and other pavement
areas is to implement a comprehensive maintenance program. An effective maintenance
program takes a coordinated, budgeted, and systematic approach to both preventive and remedial
maintenance. A systematic approach ensures continual vigilance and many airports using this
approach have experienced tangible benefits. The comprehensive maintenance program should
be updated annually and feature a schedule of inspections and a list of required equipment and
products. The airport should systematically make repairs and take preventive measures when
necessary.

Airport Improvement Program (AIP) grants require many airports to develop and maintain an
effective airport pavement maintenance-management program. The FAA also encourages
airports that are not specifically required to develop maintenance programs to do so as a means
of preserving their facilities. Refer to AC 150/5380-7, Airport Pavement Management Program
(PMP), for information on PMP.

Early detection and repair of pavement defects is the most important preventive maintenance
procedure. Failure to perform routine maintenance during the early stages of deterioration will
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eventually result in serious pavement distresses that require extensive repairs that will be costly
in terms of dollars and closure time. The cause of pavement distresses must first be determined
S0 an airport can select a repair method that not only corrects the present damage, but will also
prevent or retard its progression.

Airports should prioritize long term solutions rather than focusing on immediate, short-term
remedies. The selection of a rehabilitation method should consider both economic and
engineering impacts of all practicable alternatives. The cost of rehabilitation alternatives should
be compared over some finite period of time (life cycle), considering the future economic
consequences of a repair method as well as the initial rehabilitation maintenance costs.

1.2. Operational safety on airports during construction.

Airports are complex environments, and procedures and conditions associated with construction
and maintenance activities often affect aircraft operations and can jeopardize operational safety.
Safety considerations are paramount and may make operational impacts unavoidable. However,
careful planning, scheduling, and coordination of construction and maintenance activities can
minimize disruption of normal aircraft operations and avoid situations that compromise the
airport’s operational safety. An airport operator has overall responsibility for all activities on an
airport, including construction and maintenance. The airport operator must understand how
construction and maintenance activities and aircraft operations affect one another to be able to
develop an effective plan to complete the project.

An effective project construction safety and phasing plan (CSPP) should be developed for
maintenance activities. The development of the CSPP includes identifying the areas of the
airport affected by the project; the impact to normal airport operations, if any, and any temporary
changes that are required with respect to air traffic operations, aircraft rescue and fire fighting
(ARFF) or other operations; and how risk will be managed. AC 150/5370-2, Operational Safety
on Airports During Construction, provides additional information and guidance about safety on
airports during construction.
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Chapter 2. Airport Pavements
2.1. General.

This chapter is a very general and brief overview of airport pavements. Airport pavements are
designed, constructed, and maintained to support the critical loads imposed by aircraft. Airport
pavements produce a firm, stable, smooth, skid-resistant, all-year, all-weather surface free of
debris or other particles that may be blown or picked up by propeller wash or jet blast. The
quality and thickness of the pavement must ensure the pavement will not fail under the imposed
loads and the pavement must be durable enough to withstand the abrasive action of traffic,
adverse weather conditions, and other deteriorating influences. To ensure the necessary strength
of the pavement and to prevent unmanageable distresses from developing, the airport should
consider various design, construction, and material-related parameters. For guidance and design
standards for pavements, refer to AC 150/5320-6, Airport Pavement Design and Evaluation. For
materials and methods for construction of airports, refer to AC 150/5370-10, Standards for
Specifying Construction of Airports. The ACs are available at
http://www.faa.gov/regulations_policies/advisory circulars/.

2.2. Types of pavements.

Pavements generally fall into two types: flexible and rigid. Figure 2-1 shows a typical pavement
structure and acceptable materials for each layer.

FLEXIBLE RIGID
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r . — — —_ — —
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* P219 MAY BE USED AS BASE DEPENDING ON QUALITY OF MATERIALS AND
GRADATION

** MAY BE USED AS STABILIZED BASE

NOTE: P-SPECS IN AC 150/5370-10 OR EQUIVALENT STATE DOT MATERIALS

Figure 2-1. Typical pavement structure
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2.2.1. Flexible pavement composition and structure. Flexible pavements support loads
through bearing. They comprise several layers of carefully selected materials designed to
gradually distribute loads from the pavement surface to the layers underneath. The design
ensures the load transmitted to each successive layer does not exceed the layer’s load-bearing
capacity. The various layers composing a flexible pavement section and the functions the
various layers perform are described below.

a. Bituminous surface (wearing course). The bituminous surface, or wearing course, is
made up of a mixture of various selected aggregates bound together with asphalt cement or other
bituminous binders. The material used in the surface course is commonly referred to as Hot-Mix
Asphalt (HMA). The HMA prevents the penetration of surface water into the base course;
provides a smooth, well-bonded surface free from loose particles, which might endanger aircraft
or people; resists the stresses caused by aircraft loads; and supplies a skid-resistant surface
without causing undue wear on tires.

b. Base course. The base course serves as the principal structural component of the flexible
pavement. It distributes the imposed wheel load to the pavement foundation, the subbase, and/or
the subgrade. The base course must have sufficient quality and thickness to prevent failure in the
subgrade and/or subbase, withstand the stresses produced in the base itself, resist vertical
pressures that tend to produce consolidation and distortion of the surface course, and resist
volume changes caused by fluctuations in its moisture content. The quality of the base course is
a function of its composition, physical properties, and compaction of the material. The materials
composing the base course are select hard, durable aggregates, which generally fall into two
main classes: stabilized and granular. The stabilized bases normally consist of crushed or
uncrushed aggregate bound with a stabilizer, such as portland cement or asphalt cement. The
granular bases normally consist of crushed or uncrushed aggregate constructed on a prepared
subgrade.

c. Subbase. The subbase layer is used in areas where frost action is severe or the subgrade
soil is weak. The subbase course functions like the base course, but the material requirements
for the subbase are not as strict as those for the base course because the subbase is subjected to
lower load stresses. The subbase consists of stabilized or properly compacted granular material.

d. Subgrade. The subgrade is the soil layer that forms the foundation of the pavement
section. Subgrade soils are subjected to lower stresses than the surface, base, and subbase
courses. Since load stresses decrease with depth, the controlling subgrade stress usually lies at
the top of the subgrade. The combined thickness of subbase, base, and surface course must be
great enough to reduce the stresses occurring in the subgrade to values that will not cause
excessive distortion or displacement of the subgrade soil layer.

2.2.2. Rigid pavement composition and structure. Rigid pavements support loads through
flexural action. Rigid pavements normally use portland cement concrete (PCC) as the prime
structural element. Depending on conditions, engineers may design the PCC pavement slab with
plain, lightly reinforced, continuously reinforced, or pre-stressed concrete. The PCC pavement
slab is usually placed on a compacted granular or treated subbase supported by a compacted
subgrade. The subbase provides uniform stable support and may provide subsurface drainage.
The PCC pavement slab has considerable flexural strength and spreads the applied loads over a
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large area. Rigid pavement strength is most economically built into the PCC pavement slab itself
with optimum use of low-cost materials under the slab. The various layers composing a rigid
pavement section and the functions the various layers perform are described below.

a. PCC pavement slab (surface course). The PCC pavement slab provides structural
support to the aircraft, provides a skid-resistant surface, and prevents the infiltration of surface
water into the subbase.

b. Base. The base provides uniform stable support for the pavement slab. The base also
serves to control frost action, provide subsurface drainage, control swelling of subgrade soils,
provide a stable construction platform for rigid pavement construction, and prevent pumping of
fine-grained soils. Rigid pavements generally require a minimum base thickness of 4 inches (10
cm).

c. Stabilized base. All new rigid pavements designed to accommodate aircraft weighing
100,000 pounds (45,000 kg) or more must have a stabilized base. The structural benefit imparted
to a pavement section by a stabilized base is reflected in the modulus of subgrade reaction
assigned to the foundation.

d. Subbase. The subbase layer is used in areas where frost action is severe or the subgrade
soil is weak. The subbase course functions like the base course, but the material requirements
for the subbase are not as strict as those for the base course because the subbase is subjected to
lower load stresses. The subbase consists of stabilized or properly compacted granular material.

e. Subgrade. The subgrade is the soil layer that forms the foundation of the pavement
section. Subgrade soils are subjected to lower stresses than the surface and subbase courses.
These stresses decrease with depth, and the controlling subgrade stress is usually at the top of the
subgrade unless unusual conditions exist. Unusual conditions, such as a layered subgrade or
sharply varying water content or densities, may change the locations of the controlling stress.
The soils investigation should check for these conditions. The pavement structure above the
subgrade must be capable of reducing stresses imposed on the subgrade to values that are low
enough to prevent excessive distortion or displacement of the subgrade soil layer.

2.3. Drainage of airport pavements.

Maintenance of the airport drainage system is essential in airport pavement preventive
maintenance. No other factor plays a more important role in the ability of a pavement to
withstand the effects of weather and traffic. The drainage system collects and removes surface
water runoff, removes excess ground water, lowers the water table, and protects slopes from
erosion. An inadequate drainage system can cause saturation of the subgrade and subbase, slope
erosion, and loss of the load-bearing capacity of the paved surfaces.

Water has a detrimental effect on pavement performance, primarily by either weakening
subsurface materials or eroding material by free water movement. For flexible pavements, the
weakening of the base, subbase, or subgrade when saturated with water is one of the main causes
of pavement failures. In rigid pavement, free water, trapped between the concrete surface and an
impermeable layer directly beneath the concrete, will move due to pressure caused by loadings.
This movement of water (referred to as pumping) erodes the subsurface material, creating voids
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under the concrete surface. In frost areas, subsurface water will contribute to frost damage by
heaving during freezing and loss of subgrade support during thawing. Poor subsurface drainage
can also contribute to secondary damage such as durability cracking (D cracking) or swelling of
subsurface materials.

The type, speed, and volume of traffic will influence the criteria used in the design of pavement
drainage systems. For rigid pavements, pumping is greatly increased as the volume and speed of
the traffic increases. For flexible pavements, the buildup of pore pressures as a result of high-
volume, high-speed traffic is a primary cause of the weakening of the pavement structure. For
these reasons, the criteria for a subsurface drainage system under airfield runways and taxiways
will be more stringent than for airfield parking aprons or other pavements that have low-volume
and low-speed traffic.

The two types of water to be considered are surface water and subsurface water. Surface water is
the most important source of water and the source of most concern. Subsurface water is
important in frost areas and areas of very high water table or areas of artesian water because the
free water collects under the surface by freeze/thaw action. In many areas, perched water may
develop under pavements due to a reduced rate of evaporation of the water from the surface.
Where drainage is required for surface and subsurface water, it is generally good practice for
each system to function independently.

a. Surface drainage. Surface drainage controls, collects, and disposes of water from
rainstorms and melting snow and ice that accumulate on the surface of the pavement and nearby
ground. Surface drainage of pavements is achieved by constructing the pavement surface and
adjacent ground in a way that allows for adequate runoff. The water may be collected at the
edges of the paved surface. Although some water will enter the pavement structure through
cracks, open joints, and other surface openings, this penetration may be kept to a minimum by
proper surface maintenance procedures. Surface water should not be allowed to enter a
subdrainage system because it often contains soil particles that may cause the subdrains to silt

up.

b. Subsurface drainage. Subsurface drainage is provided for the pavement by a permeable
layer of aggregate or permeable stabilized layers with longitudinal pipes for collecting the water
and outlet pipes for rapid removal of the water from the subsurface drainage system. Subsurface
drains may also consist of perforated collection pipes or conduits in a permeable sand or gravel
trench encased in geotextiles with outlet pipes. These systems remove excess water from
pavement foundations to prevent weakening of the base and subgrade and to reduce damage
from frost action. Subsurface drainage placed at the pavement edge also minimizes surface
runoff from entering the perimeter of the pavement structure.

AC 150/5320-5, Airport Drainage Design, contains additional guidance and technical
information on airport drainage.

2.3.1. Maintenance of subsurface drainage systems. Commitment to maintenance is as
important as providing subsurface drainage systems. In fact, an improperly maintained drainage
system can cause more damage to the pavement structure than if no drainage were provided at
all. Poor maintenance leads to clogged or silted outlets and edge-drain pipes, missing rodent
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screens, excessive growth of vegetation blocking outlet pipes and openings on daylighted bases,
and growth of vegetation in side ditches. These problems can potentially cause the back up of
water within the pavement system, thereby defeating the purpose of providing the drainage
system. Inspections and maintenance of subsurface drainage systems should be made an integral
part of the policy of any agency installing these systems.

2.3.2. Drainage inspection. The pavement maintenance program should take into account the
importance of adequate drainage of surface and ground water because water is directly or partly
responsible for many pavement failures and deterioration. Sufficient drainage for collection and
disposal of surface runoff and excess ground water is vital to the stability and serviceability of
pavement foundations. Trained personnel should conduct periodic and complete inspections of
drainage systems and record and correct defective conditions of surface and subsurface drainage
systems. Runway and taxiway edge drains and catch basins should be inspected at intervals
(e.g., spring, summer, fall, and winter) and monitored following unusually heavy rainfall. The
personnel making the inspection should look for distress signals that may indicate impending
problems including: ponding of water; soil buildup at pavement edges preventing runoff; eroded
ditches and spill basins; broken or displaced inlet grates or manhole covers; clogged or silted
inlet grates and manhole covers; blocked subsurface drainage outlets; broken or deformed pipes;
backfill settlement over pipes; erosion around inlets; generally poor shoulder shaping and
random erosion; and discoloration of pavement at joints or cracks.

2.3.3. Wildlife hazard attractants and mitigation. Throughout the planning, design,
construction, and maintenance of airport surface storm drainage and subsurface drainage systems
the airport must emphasize and address the elimination and/or mitigation of drainage features in
the project(s) that could attract hazardous wildlife on and/or around an airport. Refer to the
following documents and sites for guidance on wildlife hazards at airports:

a. AC 150/5200-33, Hazardous Wildlife Attractants On or Near Airports, contains guidance
on certain land uses that have the potential to attract hazardous wildlife on or near airports. The
AC is available at: http://www.faa.gov/airports/resources/advisory_circulars/.

b. Wildlife Hazard Management at Airports, A Manual for Airport Personnel and additional
information on wildlife issues can be found on the FAA Wildlife Hazard Mitigation website at:
http://www.faa.gov/airports/airport_safety/wildlife/.

2.4. Pavement Management Program (PMP).

A PMP provides one method of establishing an effective maintenance and repair system. A PMP
is a systematic and consistent procedure for scheduling maintenance and rehabilitation based on
maximizing benefits and minimizing costs. A PMP not only evaluates the present condition of a
pavement, but also can be used to forecast its future condition. By projecting the rate of
deterioration, a PMP can facilitate a life-cycle cost analysis for pavement maintenance/repair
procedures and help determine the best alternative.

The primary component of any PMP is the ability to track a pavement’s deterioration and
determine the cause of the deterioration. This requires an evaluation procedure that is objective,
systematic, and repeatable. One such procedure is the Pavement Condition Index (PCI). The
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PCl is a rating of the surface condition of a pavement and indicates functional performance. A
PCI evaluation may also provide an indication of the pavement’s structural performance.
Periodic PCI determinations on the same pavement will show the change in performance level
over time. Airports can use the pavement condition survey to develop pavement performance
data. Distress intensity recorded over time helps determine how the pavement is performing.
The rate at which the distress intensity increases is a good indicator of the pavement
performance. The PCI is determined in accordance with procedures contained in ASTM D5340,
Standard Test Method for Airport Pavement Condition Index Surveys. Refer to AC 150/5380-7
for additional information on PMP.

2.5. Friction.

Airports should maintain runway pavements that provide surfaces with good friction
characteristics under all weather conditions. Over time, the skid-resistance of runway pavement
deteriorates due to a number of factors, the primary ones being mechanical wear and polishing
action from aircraft tires rolling or braking on the pavement and the accumulation of
contaminants, chiefly rubber, on the pavement surface. The effect of these two factors is directly
dependent upon the volume and type of aircraft traffic. Other influences on the rate of
deterioration includes, but is not limited to, local weather conditions, the type of pavement
(HMA or PCC), the materials used in original construction, any subsequent surface treatment,
drainage, and airport maintenance practices.

AC 150/5320-12, Measurement, Construction, and Maintenance of Skid Resistant Airport
Pavement Surfaces, provides guidance on frequency and procedures for conducting friction
surveys. Visual observations made during a pavement inspection are an inadequate predictor of
skid resistance.

Contaminants, such as rubber deposits, dust particles, jet fuel, oil spillage, water, snow, ice, and
slush, all cause friction loss on runway pavement surfaces. Removal and runway treatment for
snow, ice, and slush are covered in AC 150/5200-30, Airport Winter Safety and Operations. The
most persistent contaminant problem is deposit of rubber from tires of landing jet aircraft.
Rubber deposits occur at the touchdown areas on runways and can be quite extensive. Heavy
rubber deposits can completely cover the pavement surface texture causing loss of aircraft
braking capability and directional control, particularly when runways are wet.

2.6. Nondestructive Testing (NDT).

In addition to collecting information from visual inspections of the pavement areas and historical
construction records, airports should consider collecting data from nondestructive testing. Such
data may be used to evaluate the pavement load-carrying capacity. Refer to AC 150/5370-11,
Use of Nondestructive Testing Devices in the Evaluation of Airport Pavements, for information
on NDT.
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Chapter 3. Pavement Distress
3.1. General.

This chapter provides a discussion and description of the types of pavement distress and relates
them to likely causal factors. Various external signs or indicators make the deterioration of a
pavement apparent, and often reveal the probable causes of the failure. AC 150/5380-7, ASTM
D5340, and ASTM D6433, Standard Practice for Roads and Parking Lots Pavement Condition
Index Surveys, provide additional information on distresses.

3.2. Types of pavement distress.

The discussions of problems related to pavement distress are generally based on whether the
pavement has a flexible or rigid surface type.

3.2.1. Flexible pavement distresses.

a. Cracking. Cracks in flexible pavements are caused by deflection of the surface over an
unstable foundation, shrinkage of the surface, thermal expansion and contraction of the surface,
poorly constructed lane joints, or reflection cracking. The following types of cracks commonly
occur in flexible pavements.

(1) Longitudinal and transverse cracks. Longitudinal and transverse cracks may result
from shrinkage or contraction of the HMA surface. Shrinkage of the surface material is caused
by oxidation and age hardening of the asphalt material. Contraction is caused by thermal
fluctuations. Poorly constructed paving lane joints may accelerate the development of
longitudinal joint cracks. This type of cracking is not load associated.

(2) Block cracking. Block cracks are interconnected cracks that divide the pavement
into approximately rectangular pieces. The blocks may range in size from approximately 1 foot
by 1 foot (0.3 m by 0.3 m) to 10 feet by 10 feet (3 m by 3 m). Block cracking is caused mainly
by contraction of the asphalt and daily temperature cycling that results in daily stress/strain
cycling. Itis not load associated. The occurrence of block cracking usually indicates that the
asphalt has hardened significantly. Block cracking normally occurs over a large portion of
pavement area, but sometimes will occur only in non-traffic areas. Block cracking differs from
alligator cracking which is discussed in (4) below.

(3) Reflection cracking. Vertical or horizontal movement in the pavement beneath an
overlay cause this type of distress. This movement may be due to expansion and contraction
caused by temperature and moisture changes or traffic loads. The cracks in HMA overlays
reflect the crack pattern or joint pattern in the underlying pavement. They occur most frequently
in HMA overlays on PCC pavements. However, they may also occur on overlays of HMA
pavements when cracks or joints in the old pavement have not been properly repaired.

(4) Alligator or fatigue cracking. Alligator or fatigue cracking is a series of
interconnecting cracks caused by fatigue failure of the HMA surface under repeated traffic
loading. The cracking begins at the bottom of the HMA surface (or stabilized base) where
tensile stress and strain are highest under a wheel load. The cracks propagate to the surface
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initially as a series of parallel cracks. After repeated traffic loading or excessive deflection of the
HMA surface over a weakened or under-designed foundation or interlayer, the cracks connect,
forming many sided sharp angled pieces that develop a pattern resembling chicken wire or
alligator skin. The pieces are less than 2 feet (0.6 m) on the longest side.

(5) Slippage cracks. Slippage cracks appear when braking or turning wheels cause the
pavement surface to slide and deform. This usually occurs when there is a low-strength surface
mix or poor bond between the surface and the next layer of the pavement structure. These cracks
are crescent or half-moon-shaped with the two ends pointing away from the direction of traffic.

b. Disintegration. Disintegration in a flexible pavement is typically caused by climate,
insufficient compaction of the surface, insufficient asphalt binder in the mix, loss of adhesion
between the asphalt coating and aggregate particles, or severe overheating of the mix. The
following types of disintegration commonly occur.

(1) Raveling. Raveling is the wearing away of the pavement surface caused by the
dislodging of aggregate particles. This distress may indicate that the asphalt binder has aged and
hardened significantly. As the raveling continues, larger pieces break free, and the pavement
takes on a rough and jagged appearance which can produce a significant source for FOD.

(2) Weathering. Weathering is the wearing away of the asphalt binder and fine
aggregate matrix from the pavement surface. The asphalt surface begins to show signs of aging
which may be accelerated by climatic conditions. Loss of fine aggregate matrix is noticeable and
may be accompanied by fading of the asphalt pavement color.

(3) Potholes. A pothole is defined as a disruption in the pavement surface where a
portion of the pavement material has broken away, leaving a hole. Most potholes are caused by
fatigue of the pavement surface. As fatigue cracks develop, they interlock forming alligator
cracking. When the sections of cracked pavement work loose, they may eventually be picked
out of the surface by continued wheel loads, and form a pothole. In northern climates, where
freeze-thaw cycles are severe, pothole development is exacerbated due to the continuous freeze-
thaw action and may not be related solely to traffic patterns. Although possible, potholes are not
a common distress to airfields.

(4) Asphalt stripping. Asphalt stripping is caused by moisture infiltration into the HMA
pavement structure leading to “stripping” of the bituminous binder from the aggregate particles.
Asphalt stripping of HMA pavements may also be caused by cyclic water-vapor pressures within
the mixture scrubbing the binder from the aggregates.

(5) Jet blast erosion. Jet blast erosion is defined as a darkened area of pavement surface
where the bituminous binder has been burned or carbonized. Localized burned areas may vary in
depth up to approximately 1/2-inch (13 mm).

(6) Patching and utility cut patch. A patch is defined as an area where the original
pavement has been removed and replaced by a filler material. Deterioration of a patch typically
progresses at a higher rate than the original pavement. Deterioration of patch areas affects the
ride quality and creates FOD potential.

10
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c. Distortion. Distortion in flexible pavements is caused by foundation settlement,
insufficient compaction of the pavement courses, a lack of stability in the bituminous mix, poor
bond between the surface and the underlying layer of the pavement structure, and swelling soils
or frost action in the subgrade. The following types of distortion commonly occur in flexible
pavement.

(1) Rutting. A rutis characterized by a surface depression in the wheel path. In many
instances, ruts become noticeable only after a rainfall when the wheel paths fill with water. This
type of distress is caused by a permanent deformation in any one of the pavement layers or
subgrade, resulting from the consolidation or displacement of the materials due to traffic loads.

(2) Corrugation. Corrugation results from a form of plastic surface movement typified
by ripples across the surface. Corrugation can be caused by a lack of stability in the mix or a
poor bond between material layers.

(3) Shoving. Shoving is the localized bulging of a pavement surface. It can be caused
by lack of stability in the mix, shear movement at an interlayer, or lateral stresses produced by
adjacent PCC pavement during expansion.

(4) Depressions. Depressions are localized low areas of limited size. Light depressions
are typically only noticeable after a rain, when ponding creates “birdbath” areas. Depressions
may result from heavier traffic than the pavement was designed for; localized settlement of the
underlying pavement layers; or poor construction methods.

(5) Swelling. An upward bulge in the pavement’s surface characterizes swelling. It may
occur sharply over a small area or as a longer gradual wave. Both types of swelling may be
accompanied by surface cracking. A swell is usually caused by frost action surrounding
dissimilar material types in the subgrade or by swelling soil.

d. Loss of skid resistance. Factors that decrease the skid resistance of a pavement surface
and can lead to hydroplaning include too much asphalt in the bituminous mix; too heavy a tack
coat; poor aggregate which is subject to wear; paint; and buildup of contaminants. In flexible
pavements, a loss of skid resistance may result from the following distresses.

(1) Polished aggregate. Aggregate polishing is caused by repeated traffic applications.
Polished aggregate is present when the portion of aggregate extending above the asphalt is either
very small, of poor quality, or there are no rough or angular particles to provide good skid
resistance.

(2) Contaminants. Accumulation of rubber particles, oils, or other external materials on
the pavement surface will reduce the skid resistance of a pavement. In addition, buildup of
rubber deposits in pavement grooves will reduce the effectiveness of the grooves and increase
the likelihood of hydroplaning.

(3) Bleeding. Bleeding is characterized by a film of bituminous material on the
pavement surface that resembles a shiny, glass-like, reflecting surface that usually becomes quite
sticky. It is caused by excessive amounts of asphalt binder in the mix and/or low air-void
content. Bleeding occurs when asphalt binder fills the voids in the mix during hot weather and
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then expands out onto the surface of the pavement. Bleeding may also result when an excessive
tack coat is applied prior to placement of the HMA surface. Since the bleeding process is not
reversible during cold weather, asphalt binder will accumulate on the surface. Extensive
bleeding may cause a severe reduction in skid resistance.

(4) Fuel/oil spillage. Continuous fuel/oil spillage on a HMA surface will soften the
asphalt. Areas subject to only minor fuel/oil spillage will usually heal without repair, and only
minor damage will result.

3.2.2. Rigid pavement distresses.

a. Cracking. Cracks in rigid pavements often result from stresses caused by expansion and
contraction or warping of the pavement. Overloading, loss of subgrade support, and insufficient
and/or improperly cut joints acting singly or in combination are also possible causes. The
following types of cracking typically occur in rigid pavements.

(1) Longitudinal, transverse, and diagonal cracks. A combination of repeated loads
and shrinkage stresses usually causes this type of distress. It is characterized by cracks that
divide the slab into two or three pieces that may indicate poor construction techniques,
underlying pavement layers that are structurally inadequate for the applied load, or pavement
overloads.

(2) Corner breaks. Load repetition, combined with loss of support and curling stresses,
usually causes cracks at the slab corner. The lack of support may be caused by pumping or loss
of load transfer at the joint. Corner breaks are characterized by a crack that intersects the joints
at a distance less than or equal to one-half of the slab length on both sides, measured from the
corner of the slab. A corner break differs from a corner spall in that the break extends vertically
through the entire slab thickness; a corner spall intersects the joint at an angle.

(3) Durability “D” cracking. D cracking usually appears as a pattern of cracks running
in the vicinity of and parallel to a joint or linear crack. It is caused by the concrete’s inability to
withstand environmental factors such as freeze-thaw cycles because of variable expansive
aggregates. This type of cracking may eventually lead to disintegration of the concrete within 1
to 2 feet (0.3 m to 0.6 m) of the joint or crack.

(4) Shrinkage cracking. Shrinkage cracks are hairline cracks that are usually only a
few feet long and do not extend across the entire slab. They are formed during the setting and
curing of the concrete and usually do not extend through the depth of the slab. Typically,
shrinkage cracks do not extend greater than 1/4-inch (6 mm) from the slab surface and may be
primarily in the finished surface paste only.

(5) Shattered slab/intersecting cracks. A shattered slab is defined as a slab where
intersecting cracks break up the slab into four or more pieces. This is primarily caused by
overloading due to traffic and/or inadequate foundation support.

b. Joint seal damage. Joint seal damage is any condition that enables incompressible

foreign material such as soil or rocks to accumulate in the joints or that allows infiltration of
water. Accumulation of foreign materials prevents the slabs from expanding and may result in
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buckling, shattering, or spalling. Water infiltration through joint seal damage can cause pumping
or deterioration of the base. Typical types of joint seal damage include stripping of joint sealant,
extrusion of joint sealant, hardening of the filler (oxidation), loss of bond to the slab edges, and
absence of sealant in the joint. Joint seal damage is caused by improper joint width, use of the
wrong type of sealant, incorrect application, not properly cleaning the joint before sealing, and/or
climate (aging).

c. Disintegration. Disintegration is the breaking up of a pavement into small, loose pieces
including the dislodging of aggregate particles. Improper curing and finishing of the concrete,
unsuitable aggregates, and improper mixing of the concrete can cause this distress.
Disintegration typically falls into the following categories.

(1) Scaling, map cracking, and crazing. Scaling is the disintegration and loss of the
wearing surface. A surface weakened by improper curing or finishing and freeze-thaw cycles
can lead to scaling. Map cracking or crazing refers to a network of shallow hairline cracks that
extend only through the upper surface of the concrete. Crazing usually results from improper
curing and/or finishing of the concrete and may lead to scaling of the surface.

(2) Alkali-Silica Reactivity (ASR). ASR is another source of distress associated with
map cracking. ASR is caused by an expansive reaction between alkalis and certain reactive
silica minerals, which forms a gel. The gel absorbs water, causing expansion, which may
damage the concrete and adjacent structures. Alkalis are most often introduced by the portland
cement within the pavement. ASR may be indicated by cracking of the concrete pavement (often
in a map pattern); white, brown, gray or other colored gel or staining that may be present at the
crack surface; and/or an increase in concrete volume (expansion) that may result in distortion of
adjacent or integral structures or physical elements.

(3) Joint spalling. Joint spalling is the breakdown of the slab edges within 2 feet (0.6
m) of the side of the joint. A joint spall usually does not extend vertically through the slab but
intersects the joint at an angle. Joint spalling often results from excessive stresses at the joint or
crack caused by infiltration of incompressible materials or weak concrete at the joint (caused by
overworking) combined with traffic loads. Joint spalling also results when dowels, which
prevent slab movement, become misaligned either through improper placement or improper
slippage preparation.

(4) Corner spalling. Corner spalling is the raveling or breakdown of the slab within
approximately 2 feet (0.6 m) of the corner. It differs from a corner break in that the spall usually
angles downward to intersect the joint, while a break extends vertically through the slab. The
same mechanisms that cause joint spalling often cause corner spalling, but this type of distress
may appear sooner because of increased exposure.

(5) Blowups. Blowups, although not common, usually occur at a transverse crack or
joint that is not wide enough to permit expansion of the concrete slabs. Insufficient width may
result from infiltration of incompressible materials into the joint space or by gradual closure of
the joint caused by expansion of the concrete due to ASR. When expansive pressure cannot be
relieved, a localized upward movement of the slab edges (buckling) or shattering will occur in
the vicinity of the joint. Blowups normally occur only in thin pavement sections, although
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blowups can also appear at drainage structures (manholes, inlets, etc.). The frequency and
severity of blowups may increase with an asphalt overlay due to the additional heat absorbed by
the dark asphalt surface. They generally occur during hot weather because of the additional
thermal expansion of the concrete.

(6) Popouts. A popout is defined as a small piece of pavement that breaks loose from
the concrete surface. This is caused by freeze-thaw action in combination with expansive
aggregates and can be caused by ASR. Popouts usually range from approximately 1 to 4 inches
(2.5 to 10 cm) in diameter and from 1/2 to 2 inches (1.3 to 5 cm) deep. A popout may also be
caused by a singular piece of large aggregate that breaks loose from the concrete surface or
caused by clay balls in the concrete mix.

(7) Patching. A patch is defined as an area where the original pavement has been
removed and replaced by a filler material. Deterioration of a patch typically progresses at a
higher rate than the original pavement. Patching is usually divided into two types:

(a) Small. A small patch is defined as an area less than 5 ft* (0.5 m?).

(b) Large and utility cuts. A large patch is defined as an area greater than 5 ft*
(0.5 m?). A utility cut is defined as a patch that has replaced the original pavement due to
placement of underground utilities.

d. Distortion. Distortion refers to a change in the pavement surface’s original position, and
it results from foundation settlement, expansive soils, frost-susceptible soils, or loss of fines
through improperly designed subdrains or drainage systems. The following types of distortion
generally occur.

(1) Pumping. The deflection of the slab when loaded may cause pumping, which is
characterized by the ejection of water and underlying material through the joints or cracks in a
pavement. As the water is ejected, it carries particles of gravel, sand, clay, or silt with it,
resulting in a progressive loss of pavement support that can lead to cracking. Evidence of
pumping includes surface staining and base or subgrade material on the pavement close to joints
or cracks. Pumping near joints indicates poor joint-load transfer, a poor joint seal, and/or the
presence of ground water.

(2) Settlement or faulting. Settlement or faulting is a difference in elevation at a joint
or crack caused by upheaval or non-uniform consolidation of the underlying pavement layer(s)
material. This condition may result from loss of fines, frost heave, or swelling soils.

e. Loss of skid resistance. Skid resistance refers to the ability of a pavement to provide a
surface with the desired friction characteristics under all weather conditions. It is a function of
the surface texture. Loss of skid resistance is caused by the wearing down of the textured surface
through normal wear and tear or the buildup of contaminants.

(1) Polished aggregates. Some aggregates become polished quickly under traffic.
Naturally polished aggregates create skid hazards if used in the pavement without crushing.
Crushing the naturally polished aggregates creates rough angular faces that provide good skid
resistance.
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(2) Contaminants. Rubber deposits building up over a period of time will reduce the
surface friction characteristics of a pavement. Oil spills and other contaminants will also reduce
the surface friction characteristics. In addition, buildup of rubber deposits in pavement grooves
will reduce the effectiveness of the grooves and increase the likelihood of hydroplaning.
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Chapter 4. Guidelines for Inspection of Pavements.
4.1. Introduction to pavement inspection.

Airports should prioritize the upkeep and repair of all pavement surfaces in the aircraft operating
areas of the airport to help ensure safe aircraft operations. While deterioration of the pavements
from usage and exposure to the environment cannot be completely prevented, a timely and
effective maintenance program can minimize this deterioration. Adequate and timely
maintenance is the greatest single means of controlling pavement deterioration. The failure of
airport pavements and drainage features can be directly attributed to inadequate maintenance
characterized by the absence of a vigorously followed inspection program. Maintenance, no
matter how effectively carried out, cannot overcome or compensate for a major design or
construction inadequacy, but it can prevent the total and possibly disastrous failure that can result
from such deficiencies. Maintenance inspections reveal at an early stage where a problem exists
and provide warning and sufficient time to perform corrective action. Postponement of minor
maintenance may evolve into major pavement repairs. Visible evidence of excessive stress
and/or environmental distress in pavement systems may include cracks, holes, depressions, and
other types of pavement distresses. The formation of distresses in airport pavements may
severely affect the structural integrity, ride quality, and safety of airport pavements. To alleviate
the effects of distresses and to improve the airport pavement serviceability, airports should adopt
an effective and timely inspection and maintenance program and adequate repair procedures.

Although there are numerous distress types associated with airfield pavements, a particular
concern on airfield pavements is the possibility that pavement distress will generate loose
material that may strike aircraft propellers or be ingested into jet engines. This loose material
and the resulting damage are commonly labeled as FOD. FOD can cause considerable damage
to an aircraft and increase the cost of maintaining the aircraft in a safe operating condition. More
important, FOD can cause undetected damage to an aircraft, making it unsafe to operate. All
pavement inspections should address the issue of FOD to minimize its potential hazard. AC
150/5210-24, Airport Foreign Object Debris (FOD) Management, provides guidance on reducing
FOD hazards.

AC 150/5200-18, Airport Safety Self-Inspection, provides information on airport self-inspection
operational items such as pavement areas, safety areas, markings, signs, lighting, aircraft rescue
and fire fighting, fueling operations, navigational aids, ground vehicles, obstructions, public
protection, hazard management, construction, and snow and ice control.

4.2. Inspection procedures.

Maintenance is an ongoing process and a critical responsibility of airport personnel. Effective
maintenance programs require a series of scheduled, periodic inspections, conducted by
experienced engineers, technicians, or maintenance personnel. These inspections must be
controlled to ensure that each element or feature is thoroughly inspected, potential problem areas
are identified, and proper corrective measures are recommended and implemented. The
maintenance program must provide for adequate follow-up to ensure corrective work is
expeditiously accomplished and recorded. The organization and scope of maintenance activities

17


http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5210-24
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5210-24
http://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/documentNumber/150_5200-18

AC 150/5380-6C 10/10/2014

will vary in complexity and degree from airport to airport, however, the general types of
maintenance required will be similar.

4.2.1. Inspection schedules. The airport is responsible for establishing a schedule for regular
and routine pavement inspections to ensure all areas are thoroughly inspected. Conditions that
may adversely affect the pavement, such as severe weather, may necessitate additional
inspections. Airport personnel should also solicit reports from airport users and conduct daily
drive-by-type inspections.

4.2.2. Recordkeeping. The airport should prepare and maintain records of all inspections and
maintenance performed. These records should document the existing distresses, locations,
probable causes, remedial actions required, and any follow up inspections and maintenance
required. Records of materials and equipment used for maintenance and repair work should also
be kept on file for future reference. Periodic review of these references may help reduce
maintenance costs and improve pavement performance. AC 150/5380-7, Airport Pavement
Management Program (PMP), provides additional guidance.
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Chapter 5. Materials and Equipment
5.1. General.

Maintenance includes any regular or recurring work necessary to preserve existing airport
pavements in good condition. Work typically involves the care or cleaning of existing airport
pavement and incidental or minor pavement repair. Maintenance activities typically require a
work crew of two to six people who are trained in the various repair techniques and who are
familiar with the materials and equipment necessary to perform the routine pavement
maintenance. Work requiring more staff is typically beyond the scope of normal maintenance
activities. The following sections identify commonly used materials and equipment for
normal maintenance activities. Additional information on materials and methods is also
available in AC 150/5370-10. Equivalent state pavement specifications may also be used.

5.2. Common materials for maintenance and repair.
The materials listed below are commonly used for maintenance and repair of pavements.

5.2.1. Hot-mix asphalt (HMA). HMA is a blend of asphalt binder and well-graded,
high-quality aggregates. The materials are mixed in a plant and placed and compacted while
hot. HMA is used for construction of new airfield pavement and patching and overlay of
airfield pavements. HMA for maintenance and repair should be equivalent or better than the
existing pavement. P-401, Hot Mix Asphalt (HMA) Pavements or P-403, Hot Mix Asphalt
(HMA) Pavements (Base, Leveling or Surface Course) in AC 150/5370-10; or equivalent
state pavement specifications should be used.

5.2.2. Tack coat. A tack coat is a light application of emulsified asphalt applied to an
existing pavement to provide a bond with an overlying course, such as a HMA overlay. A
tack coat is also used on the sides of an existing pavement that has been cut vertically before
patching. Asphalt emulsions are manufactured in several grades and are selected by the
desired setting time. P-603, Bituminous Tack Coat in AC 150/5370-10 or equivalent state
specifications may be used.

5.2.3. Crack and joint sealing material. Material for sealing cracks should meet ASTM
standards for the type of pavement and service for which the sealant is intended.

a. ASTM D5893, Standard Specification for Cold Applied, Single Component,
Chemically Curing Silicone Joint Sealant for Portland Cement Concrete Pavements.

b. ASTM D6690, Standard Specification for Joint and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements.

c. ASTM D5249, Standard Specification for Backer Material for Use with Cold- and
Hot-Applied Joint Sealants in Portland-Cement Concrete and Asphalt Joints.

5.2.4. Crack filler material. Material for filling cracks should meet ASTM D5078, Standard
Specification for Crack Filler, Hot-Applied, for Asphalt Concrete and Portland Cement
Concrete Pavements.
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5.2.5. Concrete. Concrete is a blend of portland cement, fine and coarse aggregate, and
water, with or without additives. Concrete is used to repair a distressed portland cement
concrete pavement so it may be used at its original designed capacity. P-501, Portland
Cement Concrete Pavement in AC 150/5370-10 or equivalent state pavement specifications
with non-reactive materials may be used.

5.2.6. Other materials and products. There are many other products available, such as
epoxy resins and special concrete mixtures, that may be used for repair of pavements. The
selection and use of these products must be in accordance with the manufacturers’
requirements for the intended application. Local experience and conditions dictate acceptable
products. State Departments of Transportation (DOTs) may also maintain list of materials
that have performed well in a geographic area.

AC 150/5370-10 is another good source of information on materials and methods used for
construction on airports.

5.3. Equipment for pavement maintenance.

There are many different types and models of equipment airports can use for pavement
maintenance. Some commonly used pavement maintenance equipment include the following.

5.3.1. Power Saws. A pavement power saw is usually a one-person-operated, dolly-mounted
unit with an abrasive circular blade. This type of saw can cut a straight line through flexible
or rigid pavements and leave vertical sides. A random crack saw has a small diameter saw
blade capable of tracking the crack.

5.3.2. Jackhammers. Jackhammers with chisel heads are commonly used for removal of
existing pavement surfaces. Jackhammers must be used with caution to avoid damage to
remaining pavement. Light, 30 pound (14 kg) or less, chipping hammers should be used to
prepare partial depth repair patches.

5.3.3. Pavement grinders. A pavement grinder may be a one-person-operated,
dolly-mounted unit with an abrasive cylindrical head 4 inches (10 cm) or more wide, or it may
be variable-width diamond grinding equipment. Diamond grinding is a common
rehabilitation technique used for tasks as varied as paint removal and pavement texturing.

5.3.4. Hand tools. Hand tools such as chisels, sledgehammers, shovels, pry bars, and picks
can be used to remove deteriorated pavement. Rakes, lutes, and other such hand tools are
used to move and level material placed in a patch area.

5.3.5. Front-end loaders and skid-steer loaders. Front-end loaders are useful when loading
trucks with removed pavement. Skid-steer loaders are small versatile loaders that can be
equipped with numerous attachments such as brooms or milling heads. Their small size and
maneuverability make them ideal for maintenance activities.

5.3.6. Asphalt kettle. Asphalt kettles are usually small-tractor-mounted units that have the
capacity to heat and store 40 to 500 gallons (150 to 2000 liters) of bituminous material. A
pump forces the liquid material through spray nozzles located on a hand-held hose. These
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units are used for priming and tacking on small jobs and for crack or surface sealing of HMA
surfaces.

5.3.7. Vibratory plate compactors. Vibratory plate compactors are hand-operated units
used to compact granular base or HMA plant-mix materials.

5.3.8. Vibratory and non-vibratory steel-wheel rollers. Steel-wheel rollers are used to
compact material, including HMA in patchwork areas. Smaller rollers can be hand operated,
while large rollers are self-powered.

5.3.9. Joint plow. A joint plow is used to remove old sealer from joints. This is usually a
specially made tool attached to a small loader or tractor.

5.3.10. Joint router. A joint router is used to clear existing cracks or joints to be resealed. A
router is usually a self-powered machine operating a rotary cutting tool. A rotary routing tool
with a VV-shaped end can be used for cleaning out random cracks. The use of a random crack
saw is preferred for PCC pavements.

5.3.11. Random crack saw. A random crack saw is designed to follow irregular crack
patterns in concrete and asphalt surfaces. The crack saw utilizes small diameter, dry-cut
diamond blades in standard widths to create smooth sided cuts to prepare surfaces for proper
crack filling. A center mounted blade configuration allows a crack saw to pivot about its own
axis to more exactly follow random crack patterns easily.

5.3.12. Air compressor and sand blasting. Sand blasting may be used for final removal of

old joint sealant, and is recommended for the final cleaning method for PCC surfaces prior to

application of new sealant. Joints and cracks should be blown out with clean, dry compressed
air immediately before applying new sealant. Air compressors must be equipped with oil and
moisture traps to prevent contaminating the cleaned surface.

5.3.13. Pavement sweeper. A pavement sweeper can be used for cleaning the pavement
surface and removing excess aggregate before and after repairs.

5.3.14. Heating kettle. A heating kettle is a mobile, indirect-fired double boiler used to melt
hot-applied joint sealing material. It is equipped with a means to agitate and circulate the
sealer to ensure uniform heating and melting of the entire charge in the kettle. Sealants may
be applied to joints with an applicator attached directly to a pump unit on the kettle.

5.3.15. Pouring pot. A pouring pot, hand carried or mounted on a hand-pushed pot dolly, is
used to pour hot sealing materials into a prepared crack or joint.

5.3.16. High-pressure water. High-pressure water, with the proper selection of spray nozzle
and pressure, can be used to clean out joints prior to resealing and to clean vertical faces of
pavement to be patched. Pressure should be monitored and controlled to the minimum
necessary to minimize any damage to the remaining pavement.

5.3.17. Hot air lance. A hot air lance can be used to dry and heat cracks in existing
bituminous material.
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Chapter 6. Pavement Repair Methods.
6.1. General.

This chapter describes various repair methods airports can use to correct airfield pavement
distress. While these repair methods apply to specific types of distress and pavements, methods
used should take into account the possibility of foreign object debris (FOD) damage to aircraft.
FOD is defined as any object, live or not, located in an inappropriate location in the airport
environment that has the capacity to injure airport or air carrier personnel and damage aircraft.
FOD damage is any damage attributed to a foreign object that can be expressed in physical or
economic terms, which may or may not downgrade the product’s safety or performance
characteristics. Repair activities may leave potential FOD at or near the repair sites. All
maintenance activities must include quality control to assure that repairs are conducted properly
and clean-up activities undertaken to remove FOD potential. AC 150/5210-24 provides
additional guidance to help manage debris hazards associated with maintenance activities

The first step in rehabilitating or preparing a pavement for repair is to identify the causes of
distress. Then, the proper procedures for repairing - which will not only correct the damage, but
also prevent or retard its further occurrence - may be applied. Pavement repairs should be made
as quickly as possible after the need for them arises to help ensure continued and safe aircraft
operations. Airports should perform repairs at early stages of distress, even when the distresses
are considered minor. A delay in repairing pavements may allow minor distresses to progress
into major failures. While deterioration of pavements due to traffic and adverse weather
conditions cannot be completely prevented, maintenance and repair programs can significantly
reduce the rate of deterioration and minimize the damage.

Weather conditions may limit repair measures undertaken to prevent further pavement damage.
For example, rehabilitation by crack filling is more effective in cool and dry weather conditions,
whereas pothole patches, seal coats, and other surface treatments require warm, dry weather for
best results. This does not mean that resurfacing work cannot be performed under cold and
damp conditions or that crack filling cannot be done in warm weather. Rather, these repairs just
require much greater care when made during such periods. The procedures in Appendix A list
the weather and temperature limitations for each repair procedure. When emergency pavement
repairs are required and weather conditions exceed the procedure recommendations, the initial
repair will be temporary and replaced as soon as weather conditions permit.

6.2. Repair methods for flexible pavements.

6.2.1. General. The selection of a repair method for flexible pavements will depend on the type
of damage; climate; experience; and availability of materials among others. Table 6-1
summarizes some common problems and potential repair methods.

6.2.2. Crack repair. Cracks take many forms, such as longitudinal, transverse, block, alligator,
slippage, and reflection cracks. For some, such as longitudinal and transverse cracks, simple
crack filling may be the proper corrective action. Refer to Appendix Al and Figure A-1 for
crack repair in flexible pavement.
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6.2.3. Partial and full depth repair. Some cracks may require partial or full depth repair of the
damaged pavement. Partial depth repairs may be an alternative for pavements greater than

5 inches (13 cm) thick. Full depth repairs are typically required for pavement less than 5 inches
(13 cm) thick. Refer to Appendix A2 and Figure A-2 for partial depth crack repair in flexible
pavement. Refer to Appendix A3 and Figure A-3 for full depth crack repair in flexible
pavement.

6.3. Repair methods for rigid pavements.

6.3.1. General. The selection of a repair method for rigid pavements will depend on the type of
damage, climate, experience, and availability of materials among others. Table 6-2 summarizes
some common problems and potential repair methods. Refer to Appendix A4 and Figure A-4 for
a plan view of typical rigid pavement full depth repairs including a corner break; partial slab
replacement; and full depth slab replacement.

6.3.1.1. Crack repair and joint sealing. Sealing cracks prevents surface moisture from
entering the pavement structure. This type of repair may require establishing a sealant reservoir.
A concrete saw is preferable to router equipment because a router can cause micro-cracks in the
adjacent concrete pavement. Shrinkage cracks are non-structural and non-propagating cracks
that are cosmetic and typically do not require repairs.

Refer to AC 150/5370-10, Items P-604 Compression Joint Seals for Concrete Pavements and
P-605, Joint Sealants for Concrete Pavements for information and guidance on joint and crack
sealants. A silicone sealant per ASTM D5893 can be used for edge joints between flexible and
rigid pavements. Silicone should not be used to seal flexible pavement to flexible pavement
joints.

6.3.1.2. Full depth repair. Full depth rigid pavement repair requires the complete removal of
the damaged concrete pavement. The base and sub base material may also require repair if they
are damaged during removal of the pavement or by water infiltration and subsequent pumping
action.

a. Corner break. A corner break is a crack that intersects the joints of a slab at a distance
less than or equal to one-half the slab length on both sides of the slab, measured from the corner
of the slab. The crack extends vertically through the entire slab thickness. Load repetition
combined with loss of support and curling stresses cause corner breaks. Refer to Appendix A5
and Figure A-5 for full depth repair of a corner break.

b. Partial slab replacement. Refer to Appendix A6 and Figure A-6 for partial slab
replacement procedures.

c. Fullslab replacement. Refer to Appendix A7 and Figure A-7 for full slab replacement
procedures.

6.3.1.3. Partial depth repair
a. Joint spall repair. Joint spalling is the breakdown of the slab edges within 2 feet (0.6 m)

of the side of the joint. A joint spall usually does not extend vertically through the slab,
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intersecting the joint at an angle. Refer to Appendix A8 and Figure A-8 for joint spall repair
procedures.

6.4. Temporary patching of rigid pavements.

Broken rigid pavement areas can be patched with flexible pavement as an interim measure. Full-
depth HMA repairs will interrupt the structural integrity of the rigid pavement and may lead to
additional failures. Such full-depth repairs are considered temporary, and corrective long-term
repairs must be scheduled.

The minimum depth of repair for portland cement concrete should be 2 inches (5 cm). Repairs
made thinner than 2 inches (5 cm) usually deteriorate quickly on an airfield pavement. (Most
distresses needing repair will extend at least 2 inches (5 cm) into the pavement.) Rigid pavement
repairs that are thinner than 2 inches (5 cm) may benefit from the use of epoxy materials.
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Table 6-1. Quick guide for maintenance and repair of common flexible pavement surface

present

Clean and prepare cracks
Seal/reseal cracks

Joint heating may be an option for
longitudinal cracks when under the
direction of an engineer. (Operate
heaters to avoid excessive heat on
the pavement.)

problems
Problem Repair Probable Cause
Weathering/ - Apply surface treatment - Environment
Oxidation - Overlay - Lack of timely surface
treatments
Cracks - Remove old sealer material if - Age

Environmental conditions
Bitumen too hard or
overheated in mix

Sealant defects (e.g.,
incorrect application
temperature, improper
sealant selection, improper
crack preparation)

Alligator or fatigue
cracking

Remove and replace damaged
pavement, including the base and/or
subbase course if required.

Base and/or Subgrade failure
Overload

Under-designed surface
course (too thin)

drainage path
Clean out drainage structures, e.g.,
edge drains, outfalls, etc.

Patches - Remove/replace. - Inadequate/Improper repair
- Repair and Resurface detail/material
- Age
Surface irregularities |- Remove and replace damaged areas |- Traffic
(e.g., rutting, - Surface grinding/milling - Age
wash-boarding,
birdbaths)
Loss of Skid - Remove rubber/surface - Rubber deposits/surface
Resistance contamination contamination
- Apply surface treatment - Polished aggregate
- Improper surface treatment
Bleeding - Blot with sand and remove sand - Overly rich mix/low air void
prior to resuming aircraft operations.| content. Bleeding may be a
Excessive bleeding may require precursor to other surface
removal and replacement of deformities forming, e.g.,
pavement. rutting, wash-boarding, etc.
Drainage - Grade pavement shoulders, clear - Poor maintenance of

drainage facilities
Poor maintenance of grade
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Table 6-2. Quick guide for maintenance and repair of common rigid pavement surface

problems

Problem

Repair

Probable Cause

Joint sealant damage

Remove old sealant, clean joints,
reseal

Age

Environmental conditions
Sealant defects (e.g.,
incorrect application
temperature, improper
sealant selection, improper
joint preparation)

Cracks

Clean and seal cracks
Repair/replace slab
Evaluate adequacy of pavement

structure; may require strengthening

Loss of slab support
Load repetition; curling
stresses; and shrinkage
stresses

Corner Breaks

Seal and maintain until full depth
patch

Loss of slab support
Load repetition and curling
stresses

Joint spalling - Remove lose material; refill with - Latent defects, i.e., excessive
approved product; reseal finishing
- Partial depth repair - Incompressible matter in
joint spaces
- Snow plow damage
Slab blowup - Replace slab in blowup area; clean |- Incompressible material in
and reseal joints. joints preventing slab from
expanding
Loss of Skid - Remove rubber/surface - Rubber deposits/surface
Resistance contamination. contamination
- Grinding. - Age, i.e., surface wear
Drainage - Grade pavement shoulders, clear - Poor maintenance of
drainage path drainage facilities
- Clean out drainage structures, e.g., |- Poor maintenance of grade
edge drains, outfalls, etc.
Popouts - Remove FOD - Material
Patches - Remove/replace - Inadequate/Improper repair

detail/material
Age
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Appendix A. Repair Procedures

The following typical details and repair procedures are intended for use for minor maintenance
repair of airport pavements. For major maintenance projects, the airport should utilize plans and
specifications developed under the direction of a pavement design engineer.

For all maintenance and repair projects funded with federal grant monies through the Airport
Improvement Program (AIP) and with revenue from the Passenger Facility Charge (PFC)
Program, the airport must use the guidelines and specifications for materials and methods in AC
150/5370-10, Standards for Specifying Construction of Airports.
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Al. PROCEDURE FOR CRACK REPAIR OF FLEXIBLE PAVEMENT

' [ 3 mo] UNDERFILL TYP

- | ‘
i : EXISTING HMA
" PAVEMENT

——— et —— e o)

DEPENDENT ON SEALANT TYPE USE MANUFACTURER'S RECOMMENDATIONS FOR RESERVOIR
IMENSIONS (W x D) AND FOR BACKER ROD MATERIAL WHEN REQUIRED

Figure A-1. Crack repair of flexible pavement

WEATHER AND TEMPERATURE
REQUIREMENTS

e Do not begin crack repair during inclement
weather.

e The pavement temperature should be 50°F
(10°C) and rising or meet the manufacturer’s
recommendations at the time of application of
the crack sealing material.

e Do not apply sealant if moisture is observed in
the crack.

PREPARATION

To choose sealant:

e Consider your geographic area, climate, and
past performance of the sealant

e Hot-applied sealants must meet the
requirements of ASTM D6690

e Cold-applied sealants must meet the
requirements of ASTM D977

REPAIR PROCEDURE

Use this procedure to repair cracks less than 1 inch
(2.5 cm) in width in flexible pavements.

1. Review the construction safety and phasing plan
(CSPP). Ensure all pavement closures have all
required items in place, such as lighted Xs,

10.

barricades, signs, etc.; and all NOTAMS have

been issued for affected areas of the airfield.

Mark the limits of the area of crack repair.

Use an air compressor with an operable oil and

water trap to clean all cracks with compressed

hot air.

If necessary, saw or rout the cracks to the

required width and depth. Use the sealant

manufacturer’s specifications to determine the

sealant reservoir dimensions (W x D).

Inspect the cracks for proper width, depth,

alignment, and preparation. Make sure the

crack surface faces are dry.

To obtain the width and depth ratio required by

the sealant manufacturer’s specifications may

require installation of backer rod. Make sure

the backer rod:

e Meets the requirements of ASTM D5249

e Is compatible with the sealant

e Is 25% larger in diameter than the width of
the sealant reservoir

Apply the sealant uniformly from the bottom to

the top of the crack avoiding voids or entrapping

air.

Make sure the surface of the sealant remains ¥4

inch to 3% inch (6 mm to 9 mm) below the

existing pavement surface.

Do not allow traffic until the sealants have

cured.

Completely clean the work area before opening

to aircraft traffic.
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MATERIAL REQUIREMENTS
ASTM D977 Standard Specification for Emulsified Asphalt
ASTM D5249  Standard Specification for Backer Material for Use with Cold- and
Hot-Applied Joint Sealants in Portland-Cement Concrete and Asphalt
Joints
ASTM D6690  Standard Specification for Joint and Crack Sealants, Hot Applied, for

Concrete and Asphalt Pavements

State Department of Transportation specifications for pavements
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A2. PARTIAL DEPTH CRACK REPAIR IN FLEXIBLE PAVEMENT

NEW HMA

2' 5 em)

MINIMUM

"1
5 [13em)

MINIMUM

TACK COAT ALL SURFACES

L CSTCT IR NG

24" (0.6 M)
MINIMUM

e bt b e et e e ‘

)
EXISTING HMA
PAVEMENT
! f
EXISTING
BASE

127103 M) MINIMUM WIDTH STRESS
ABSORBING MEMBRANE
(IF REQUIRED)

FIBER CRACK SEALANT

Figure A-2. Partial depth crack repair in flexible pavement

WEATHER AND TEMPERATURE
REQUIREMENTS

Do not begin crack repair during inclement
weather.

HMA should not be placed upon a wet surface
or when the surface temperature of the
underlying course is less than 45°F (7°C).

The pavement temperature should be 50°F
(10°C) and rising or meet the manufacturer’s
recommendations at the time of application of
the crack sealing material.

Do not apply sealant if moisture is observed in
the crack.

REPAIR PROCEDURE

Use this procedure to repair HMA Pavements that
are 5 inches (13 cm) or greater in thickness with
cracks greater than 1 inch (2.5 cm).

1.

no

Review the construction safety and phasing plan
(CSPP). Ensure all pavement closures have all
required items in place, such as lighted Xs,
barricades, signs, etc.; and all NOTAMS have
been issued for affected areas of the airfield.
Mark the limits of the area of crack repair.

Saw cut or mill out an area 24 inches (0.6 m)
wide by 2 to 3 inches (5 to 8 cm) deep centered

10.
11.

on the crack. Extend the saw cut or mill out the
area a minimum of 12 inches (30 cm) beyond
the limits of the distressed pavement area.

Use an air compressor with an operable oil and
water trap to clean all cracks with compressed
hot air.

Fill the crack flush with fiber crack filler per the
sealant manufacturer’s specifications. Apply
the sealant uniformly from the bottom to the top
of the crack avoiding voids or entrapping air.
Apply a 12 inch (30 cm) repair membrane
centered over the crack. (Installation of the
membrane is optional.)

Apply a tack coat to the bottom and sides of the
repair area. Make sure the tack meets the
requirements of P-603 and ASTM D3628.

Fill the patch area with HMA equivalent or
better than the existing pavement. Use P-401,
P-403 or equivalent State DOT dense mix and
compact to the minimum density specified.

Use a straight-edge to verify the patch is flush
with adjacent pavement.

Do not allow traffic until the HMA has cured.
Completely clean the work area before opening
to aircraft traffic.
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MATERIAL REQUIREMENTS

ASTM D977 Standard Specification for Emulsified Asphalt

ASTM D3628  Standard Practice for Selection and Use of Emulsified Asphalts

ASTM D6690  Standard Specification for Joint and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements

P-401 Hot Mix Asphalt (HMA) Pavements, AC 150/5370-10, Standards for
Specifying Construction of Airports

P-403 Hot Mix Asphalt (HMA) Pavements (Base, Leveling, or Surface

Course), AC 150/5370-10, Standards for Specifying Construction of
Airports

State Department of Transportation specifications for pavements
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A3. FULL DEPTH CRACK REPAIR IN FLEXIBLE PAVEMENT

24" [0.6 M]
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TACK COAT ALL SURFACES

NEW HMA

Figure A-3. Full depth crack repair in flexible pavement

WEATHER AND TEMPERATURE
REQUIREMENTS

e Do not begin crack repair during inclement
weather.

e HMA should not be placed upon a wet surface
or when the surface temperature of the
underlying course is less than 45°F (7°C).

REPAIR PROCEDURE

Use this procedure to conduct full depth repairs of
flexible pavements and to repair cracks greater than
1 inch (2.5 cm) in flexible pavements 5 inches

(13 cm) or less in thickness.

1. Review the construction safety and phasing plan
(CSPP). Ensure all pavement closures have all
required items in place, such as lighted Xs,
barricades, etc.; and all NOTAMS have been
issued for affected areas of the airfield.

N

ok~

©

Mark the limits of the area of crack repair.

Saw cut or mill out an area 24 inches (0.6 m)
wide to the full depth of the HMA centered on
the crack. Extend the saw cut or mill out an
area a minimum of 12 inches (30 cm) beyond
the limits of the distressed pavement area.
Repair and re-compact the base as necessary.
Apply a tack coat to the bottom and sides of the
repair area. Make sure the tack meets the
requirements of P-603 and ASTM D3628.

Fill the patch area with HMA equivalent to or
better than the existing pavement. Use P-401,
P-403 or equivalent State DOT dense mix and
compact to the minimum density specified.
Use a straight-edge to verify that the patch is
flush with adjacent pavement.

Do not allow traffic until HMA has cured.
Completely clean the work area before opening
to aircraft traffic.
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MATERIAL REQUIREMENTS

ASTM D977 Standard Specification for Emulsified Asphalt

ASTM D3628  Standard Practice for Selection and Use of Emulsified Asphalts

ASTM D6690  Standard Specification for Joint and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements

P-401 Hot Mix Asphalt (HMA) Pavements, AC 150/5370-10, Standards for
Specifying Construction of Airports

P-403 Hot Mix Asphalt (HMA) Pavements (Base, Leveling, or Surface
Course), AC 150/5370-10, Standards for Specifying Construction of
Airports

P-603 Bituminous Tack Coat, AC 150/5370-10, Standards for Specifying

Construction of Airports

State Department of Transportation specifications for pavements
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A4. RIGID PAVEMENT REPAIR — PLAN VIEW
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Figure A-4. Rigid pavement repair — plan view
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AS. FULL DEPTH REPAIR IN RIGID PAVEMENT — CORNER BREAK

STEF 1. JOINT FILLER NON-ABSORBENT —
MATERIAL NSTALLED TO TOP OF EXISTING a
SLAB BEFORE FLACING PATCH MATERIAL

STEP 2 JOINT FILLER NON-ABSORBENT

MATERIAL IS REMOVED TO FORM JOINT

SEALANT RESERVOIR BEFORE SEALANT
IS PLACED (STEP 3y

~ STEP X JOINT SEALANT PLACED

~— JOINT SEALANT RESERVOIR

— TIEBARS
EXISTING DOWEL. & CUT OFF <
REPLACE WITH NEW DOWEL
3" [5 cm] FROM EXISTING
MATCH EXISTING SIZE AND
SPACING WHERE PRACTICAL

EXISTING JOINT —

EXISTING BASE
TO REMAIN

RESTORE ANY BASE DISTUREED ~
8Y REMOVAL FROCESS

—-— ZEM

MINRUN

(AN
\a5/

Figure A-5. Full depth repair in rigid pavement — corner break

Repair Procedure and Weather and Temperature Requirements are on the back of this page.

MATERIAL REQUIREMENTS

ASTM A1078  Standard Specification for Epoxy-Coated Steel Dowels for Concrete
Pavement

ASTM A615 Standard Specifications for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

ASTM C309 Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete

ASTM D6690  Standard Specification for Joint and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements

P-501 Portland Cement Concrete (PCC) Pavement, AC 150/5370-10, Standards for
Specifying Construction of Airports

State Department of Transportation specifications for pavements
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WEATHER AND TEMPERATURE
REQUIREMENTS

Do not begin repairs during inclement weather.
Do not place concrete unless the ambient
temperature is at least 40°F (4°C) and rising and
the concrete temperature is greater than or equal
to 50°F (10°C).

Do not place concrete on frozen base, ice, or
snow.

When the ambient temperature exceeds 85°F
(29°C), sprinkle the adjacent concrete and base
with water immediately before placing concrete.
Place concrete at the coolest temperature
practicable, and never allow the placed concrete
temperature to exceed 90°F (32°C).

REPAIR PROCEDURE

Review the construction safety and phasing plan
(CSPP). Ensure all pavement closures have all
required items in place, such as lighted Xs,
barricades, etc.; and all NOTAMS have been
issued for affected areas of the airfield.

Mark the limits of the area to be repaired. For

corner breaks the repair area should be square.

. Make a full-depth saw cut along the constructed

joints at least 2 feet (0.6 m) beyond the limits of
the break and make saw cuts perpendicular to the
constructed joints from these points until they

intersect. See Figure A-4.

If dowels or tie bars are present along any edges,

either of the following options is acceptable:

e If dowels or tie bars will be exposed and
saved, saw edges full depth just beyond the
end of the dowels or tie bars. Carefully saw
joints on the joint line to within 1 inch (2.5
cm) of the depth of the dowel or tie bar. Use

light 30 pound (14 kg) or less jackhammers or

other approved equipment to carefully break
up and remove the narrow strips of concrete
along the doweled edges.

e If dowel or tie bars are cut and replaced, make

a full depth saw cut along the constructed
joint cutting the dowels and tie bars.

. Take care to prevent damage to remaining
dowels, tie bars, or concrete.
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11.

12.

13.

15.
. Spray with curing compound per ASTM C309.
17.

18.
19.

10/10/2014

Use light weight equipment, i.e., jackhammers
less than 30 pounds (14 kg), hand tools, etc., to
remove the remaining damaged PCC pavement.
Work from inside the saw cut toward the edge of
the slab of the area being removed to prevent
damage to the pavement remaining.

Remove by hand all loose material and vacuum to
minimize any disturbance to the subgrade or base
materials.

Restore subgrade or base material if required.
Install deformed tie-bars in each face of the
parent panel by drilling horizontal holes into the
face and using an epoxy bonding agent.

If existing dowel bars have been cut and
removed, install new dowel bars of the type and
size of the existing dowel bars in the joint that
parallels the direction of traffic. On aprons and
areas where traffic may be oblique to joints,
install dowels in both joint faces.

Install dowels by drilling and epoxying into the
PCC pavement at least 3 inches (8 cm) from the
location of the existing dowels which were cut
off. Space dowel bars at least 3 inches (8 cm)
from the edge of the repair area and at least one
bar spacing apart at corners of intersecting joints.
Oil the exposed ends of dowel bars prior to
backfilling the repair area with concrete.

Install nonabsorbent board or other approved
material within the limits of the joint seal
reservoir (Step 1). The nonabsorbent board will
be a standard %2 inch (13 mm) asphalt
impregnated fiber-board or other approved
material. For joints wider than % inch (13 mm),
adjust the width of the nonabsorbent board to fit
the joint width.

. Fill the repair area with concrete and consolidate

with a vibrator. Concrete should meet the
requirements of P-501 or State DOT
specifications for pavements.

Finish the surface to match existing pavement.

Remove the nonabsorbent board (Step 2) and
place joint sealant per ASTM D6690 and
manufacturer’s requirements (Step 3).

Do not allow traffic until the patch has cured.
Completely clean the work area before opening
the pavement to aircraft traffic.
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A6. FULL DEPTH REPAIR IN RIGID PAVEMENT — PARTIAL SLAB REPLACEMENT

STEP 1: JOINT FILLER NON-ABSORBENT
MATERIAL INSTALLED TO TOP OF EXISTING
SLAB BEFORE PLACING PATCH MATERIAL.
STEP 2: JOINT FILLER NON-ABSORBENT
MATERIAL IS REMOVED TO FORM JOINT
SEALANT RESERVOIR BEFORE SEALANT
IS PLACED (STEP 3).
STEP 3: JOINT SEALANT FLACED
SAW CUT FULL DEPTH
JOINT SEALANT \ REMAINING PCC
RESERVOIR
EXISTING FCC @ 4 a
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Figure A-6. Full depth repair in rigid pavement — partial slab replacement

Repair Procedure and Weather and Temperature Requirements are on the back of this page.

MATERIAL REQUIREMENTS

ASTM A1078  Standard Specification for Epoxy-Coated Steel Dowels for Concrete
Pavement

ASTM A615 Standard Specifications for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

ASTM C309 Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete

ASTM D6690  Standard Specification for Joint and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements

P-501 Portland Cement Concrete (PCC) Pavement, AC 150/5370-10, Standards for
Specifying Construction of Airports

State Department of Transportation specifications for pavements
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WEATHER AND TEMPERATURE
REQUIREMENTS

Do not begin repairs during inclement weather.
Do not place concrete unless the ambient
temperature is at least 40°F (4°C) and rising and
the concrete temperature is greater than or equal
to 50°F (10°C).

Do not place concrete on frozen base, ice, or
snow.

When the ambient temperature exceeds 85°F
(29°C), sprinkle the adjacent concrete and base
with water immediately before placing concrete.
Place concrete at the coolest temperature
practicable, and never allow the placed concrete
temperature to exceed 90°F (32°C).

REPAIR PROCEDURE

Review the construction safety and phasing plan
(CSPP). Ensure all pavement closures have all
required items in place, such as lighted Xs,
barricades, etc.; and all NOTAMS have been
issued for affected areas of the airfield.

Mark the limits of the area to be repaired.

Make a full-depth saw cut along the constructed

joints at least 2 feet (0.6 m) beyond the limits of

the damaged pavement and make a saw cut
perpendicular to the constructed joints from these
points across the width of the pavement panel.

See Figure A-4.

If dowels or tie bars are present along any edges,

either of the following options is acceptable:

e |If dowels or tie bars will be exposed and
saved, saw edges full depth just beyond the
end of the dowels or tie bars. Carefully saw
joints on the joint line to within 1 inch (2.5
cm) of the depth of the dowel or tie bar.
Carefully break up and remove the narrow
strips of concrete along doweled edges using
light 30 pound (14 kg) or less jackhammers,
or other approved equipment.

e If dowels or tie bars are to be cut and
replaced, make a full depth saw cut along the
constructed joint cutting the dowels and tie
bars.

Take care to prevent damage to the dowels, tie

bars, or to concrete that remains in place.
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Make additional saw cuts within the limits of the
repair area, dividing the repair area into quarters.
Use light weight equipment, i.e., jackhammers
less than 30 pounds (14 kg), hand tools, etc., to
remove the damaged PCC pavement. Work from
inside the saw cut toward the interior of the area
being removed to prevent damage to the
pavement remaining.

Remove by hand all loose material and vacuum to
minimize any disturbance to the subgrade or base
materials.

Restore subgrade or base material if required.

. Install deformed tie-bars in the face of the parent

panel by drilling horizontal holes in to the face
and using an epoxy bonding agent.

If existing dowel bars have been cut and
removed, install dowel bars of the type and size
of the existing dowel bars in the joints that are
parallel to the direction of traffic. On aprons and
areas where traffic may be oblique to joints,
install dowels in both joint faces.

. Install dowels by drilling and epoxying into the

PCC pavement at least 3 inches (8 cm) from the
location of the existing cut dowels. Space dowel
bars at least 3 inches (8 cm) from the edge of the
repair area and at least one bar spacing apart at
corners of intersecting joints.

. Oil the exposed ends of dowel bars prior to

backfilling repair area with concrete.

Install nonabsorbent board or other approved
material within the limits of the joint seal
reservoir (Step 1). The nonabsorbent board will
be a standard %2 inch (13 mm) asphalt
impregnated fiber-board. For joints wider than Y2
inch (13 mm), adjust the width of the
nonabsorbent board to fit the joint width.

Fill the repair area with concrete and consolidate
with a vibrator. Use concrete meeting the
requirements of P-501 or State DOT
specifications for pavements.

Finish the surface to match the existing surface.
Spray with curing compound per ASTM C309.
Remove the nonabsorbent board or other
approved material (Step 2) and place joint sealant
per ASTM D6690 (Step 3).

Thoroughly clean the work area before opening
the pavement to aircraft traffic.

Do not allow traffic until the concrete has cured.
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A7. FULL DEPTH REPAIR IN RIGID PAVEMENT — FULL SLLAB REPLACEMENT

STEP 1: JOINT FILLER NON-ABSORBENT —\
MATERIAL INSTALLED TO TOP OF EXISTING
SLAB BEFORE PLACING PATCH MATERIAL

STEP 2 JOINT FILLER NON-ABSORBENT
MATERIAL IS REMOVED TO FORM JOINT
SEALANT RESERVOIR BEFORE SEALANT

IS PLACED (STEP 3)

- STEP 3: JOINT SEALANT PLACED

JOINT SEALANT —__
RESERVOIR N

MATCH EXISTING SIZE AND SPACING

EXISTING DOWEL. IF CUT OFF, REPLACE —__ S
WITH NEW DOWEL 3" [8 cm] FROM EXISTING =
WHERE PRACTICAL -

EXISTING JOINT —__

EXISTING BASE
TO REMAIN

?

// FULL SLAB WIDTH "
RESTORE ANY BASE DISTURBED -~ - DIMENSION VARIES
8Y REMOVAL PROCESS
[T\
\az/

Figure A-7. Full depth repair in rigid pavement — full slab replacement

Repair Procedure and Weather and Temperature Requirements are on the back of this page.

MATERIAL REQUIREMENTS

ASTM A1078  Standard Specification for Epoxy-Coated Steel Dowels for Concrete
Pavement

ASTM A615 Standard Specifications for Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

ASTM C309 Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete

ASTM D6690  Standard Specification for Joint and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements

P-501 Portland Cement Concrete (PCC) Pavement, AC 150/5370-10, Standards for
Specifying Construction of Airports

State Department of Transportation specifications for pavements
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WEATHER AND TEMPERATURE
REQUIREMENTS

Do not begin repairs during inclement weather.
Do not place concrete unless the ambient
temperature is at least 40°F (4°C) and rising and
the concrete temperature is greater than or equal
to 50°F (10°C).

Do not place concrete on frozen base, ice, or
snow.

When the ambient temperature exceeds 85°F
(29°C), sprinkle the adjacent concrete and base
with water immediately before placing concrete.
Place concrete at the coolest temperature
practicable, and never allow the placed concrete
temperature to exceed 90°F (32°C).

REPAIR PROCEDURE

Review the construction safety and phasing plan
(CSPP). Ensure all pavement closures have all
required items in place, such as lighted Xs,
barricades, etc.; and all NOTAMS have been
issued for affected areas of the airfield.

Mark the limits of the area to be repaired.

Make a full-depth saw cut along the constructed

joints at least 2 feet (0.6 m) beyond the limits of

the damaged pavement and make a saw cut
perpendicular to the constructed joints from these
points across the width of the pavement panel.

If dowels or tie bars are present along any edges,

either of the following options is acceptable:

e If dowels or tie bars will be exposed and
saved, edges will be sawed full depth just
beyond the end of the dowels or tie bars.
Carefully saw joints on the joint line to within
1 inch (2.5 cm) of the depth of the dowel or
tie bar. Carefully break up the narrow strips
of concrete along doweled edges using light
30 pound (14 kg) or less jackhammers, or
other approved equipment.

e If dowels or tie bars are to be cut and
replaced, make a full depth saw cut along the
constructed joint cutting the dowels and tie
bars.

Take care to prevent damage to the dowels, tie

bars, or to concrete that remains in place.
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Make additional saw cuts within the limits of the
repair area dividing the repair area into quarters.
Use light weight equipment, i.e., jackhammers
less than 30 pounds (14 kg), hand tools, etc., to
remove the damaged PCC pavement. Work from
inside the saw cut toward the interior of the area
being removed to prevent damage to the
pavement remaining.

Remove by hand all loose material and vacuum to
minimize any disturbance to the subgrade or base
materials.

Restore subgrade or base material if required.

. If existing dowel bars have been cut and

removed, install dowel bars of the type and size
of the existing dowel bars in the joints that are
parallel to the direction of traffic. On aprons and
areas where traffic may be oblique to joints,
install dowels in both joint faces.

Install dowels by drilling and epoxying into the
PCC pavement at least 3 inches (8 cm) from the
location of the existing dowels which were cut
off. Space dowel bars at least 3 inches (8 cm)
from the edge of the repair area and at least one
bar spacing apart at corners of intersecting joints.
Oil the exposed ends of dowel bars prior to
backfilling repair area with concrete.

Install nonabsorbent board or other approved
material within the limits of the joint seal
reservoir (Step 1). The nonabsorbent board will
be a standard ¥z inch (13 mm) asphalt
impregnated fiber-board. For joints wider than Y2
inch (13 mm), adjust the width of the
nonabsorbent board to fit the joint width.

Fill the repair area with concrete and consolidate
with a vibrator. Use concrete meeting the
requirements of P-501 or State DOT
specifications for pavements.

Finish the surface to match the existing surface.
Spray with curing compound per ASTM C309.
Remove the nonabsorbent board or other
approved material (Step 2) and place joint sealant
per ASTM D6690 (Step 3).

Thoroughly clean the work area before opening
the pavement to aircraft traffic.

Do not allow traffic until the concrete has cured.
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AS8. JOINT SPALL REPAIR IN RIGID PAVEMENT

~< STEP 1: JOINT FILLER NON-ABSORBENT
MATERIAL INSTALLED TO TOP OF EXISTING
SLAB BEFORE PLACING PATCH MATERIAL

‘ STEP 2. JONT FILLER NON-ABSORBENT
‘ MATERIAL IS REMOVED TO FORM JOINT
"N SEALANT RESERVOIR BEFORE SEALANT
NN
\\\

I8 PLACED (STEP J)

s~ STEP 3; JOINT SEALANT PLACED

SAW CUT —_ 3" [B em] MINIMUN  —}——e]
2 [6 cm) MINIMUM DEPTH JOINT SEALANY
. RESERVOIR
! ‘ :
a
20
4 a
a
! 2 @
S a ‘5
D
a

CHIPPED SURFACE — T EXISTING JOINT

Figure A-8. Joint spall repair in rigid pavement

Repair Procedure and Weather and Temperature Requirements are on the back of this page.

ASTM C309

ASTM C881
ASTM D6690

P-501

MATERIAL REQUIREMENTS

Standard Specification for Liquid Membrane-Forming Compounds for Curing
Concrete

Standard Specifications for Epoxy-Resin-Base Bonding Systems for Concrete

Standard Specification for Joint and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements

Portland Cement Concrete (PCC) Pavement, AC 150/5370-10, Standards for
Specifying Construction of Airports

State Department of Transportation specifications for pavements
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WEATHER AND TEMPERATURE
REQUIREMENTS

Do not begin repairs during inclement weather.
Do not place concrete unless the ambient
temperature is at least 40°F (4°C) and rising and
the concrete temperature is greater than or equal
to 50°F (10°C).

Do not place concrete on frozen base, ice, or
snow.

When the ambient temperature exceeds 85°F
(29°C), sprinkle the adjacent concrete and base
with water immediately before placing concrete.
Place concrete at the coolest temperature
practicable, and never allow the placed concrete
temperature to exceed 90°F (32°C).

REPAIR PROCEDURE

Review the construction safety and phasing plan
(CSPP). Ensure all pavement closures have all
required items in place, such as lighted Xs,
barricades, etc.; and all NOTAMS have been
issued for affected areas of the airfield.

Mark the limits of the area of spall repair.

Make vertical saw cuts a minimum of 2 inches
(5 cm) in depth and approximately 3 inches (8
cm) beyond the limit of the spall area. Saw cuts
should be straight lines defining the perimeter of
the spall repair area. The spall repair area
should be a rectangular area.

When there are adjacent spall repair areas
within a slab, the minimum distance between
spall repair areas is 1-1/2 feet (45 cm). When
spall repair areas are less than 1-1/2 feet (45 cm)
apart, combine the spall repair areas into one
repair. When the spall repair areas are greater
than 1-1/2 feet (45 cm) apart, maintain separate
spall repair areas.
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Chip out and remove all unsound concrete and
at least %2 inch (13 mm) of visually sound
concrete between the saw cut and the joint, or
crack.

Use light weight equipment, i.e., jackhammers
less than 30 pounds (14 kg), hand tools, etc., to
remove the damaged PCC pavement. Work
from inside the saw cut toward the joint to
prevent damage to the remaining pavement.
Remove all loose material by hand and vacuum
to minimize any damage to the remaining
pavement.

Clean the spall repair area with high-pressure
water.

Place nonabsorbent board or other approved
material (Step 1) in the existing joint and form a
new joint sealant reservoir adjacent to the repair
area. Maintain the joint through the full depth
of the spall repair and prevent a bond between
the patch and the adjacent slab.

Prepare the surface of the joint repair area in
accordance with the manufacturer’s
recommendations for the material used for the
repair. This may require treating the surface of
the spall repair with a neat cement grout or a
liquid bonding agent.

Place the patch.

Finish the patch to match the texture of the
adjacent pavement.

Cure the patch in accordance with the material
manufacturer’s recommendations.

Remove the nonabsorbent board or other
approved material from the joint (Step 2) and
place joint sealant per ASTM D6690 (Step 3).
Protect the patch from traffic until the material
has set.

. Thoroughly clean the work area before opening

the pavement to aircraft traffic.
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U.S. Department
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Subject: Standardized Method of Reporting Date: 8/14/2014 AC No: 150/5335-5C
Airport Pavement Strength - PCN Initiated By: AAS-100
1 Purpose.

This advisory circular (AC) provides guidance for—

e Using the standardized International Civil Aviation Organization (ICAO) method to
report airport runway, taxiway, and apron pavement strength. ICAO requires
member states to report aerodrome-related aeronautical data, including pavement
strength. The standardized method, known as the Aircraft Classification Number —
Pavement Classification Number (ACN-PCN) method, has been developed and
adopted as an international standard and has facilitated the exchange of pavement
strength rating information.

e The AC provides guidance for use of the standardized method of reporting
pavement strength, which applies only to pavements with bearing strengths of
12,500 pounds (5 700 kg) or greater. The method of reporting pavement strength
for pavements of less than 12,500 pounds (5 700 kg) bearing strength remains
unchanged.

e Reporting changes to airport data that is generally published on Federal Aviation
Administration (FAA) Form 5010, Airport Master Record. The data elements
associated with Gross Weight (Data Elements 35 through 38) and Pavement
Classification Number (Data Element 39) are affected.

2 Cancellation.

This AC cancels AC 150/5335-5B, Standardized Method of Reporting Airport
Pavement Strength — PCN, dated August 26, 2011.

3 Application.

The FAA recommends the guidelines and specifications in this AC for reporting airport
pavement strength using the standardized method. Use of this AC is mandatory for all
projects funded with Federal grant monies through the Airport Improvement Program
(AIP) or with revenue from the Passenger Facility Charge (PFC) Program. See Grant
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Assurance No. 34, “Policies, Standards, and Specifications,” and PFC Assurance No. 9,
“Standards and Specifications.”

Effective Date.

The FAA recommends the guidelines and specifications in this AC for reporting
airport pavement strength using the standardized method for all paved runways,
taxiways, and aprons at all airports.

One year after the implementation of this AC, the FAA requires all public-use paved
runways at all Part 14 CFR 139 certificated airports be assigned gross weight and
PCN data.

Upon completion of projects funded with Federal grant monies through the Airport
Improvement Program (AIP) or with revenue from the Passenger Facility Charge
(PFC) program, the airport will update Form 5010 data elements associated with
Gross Weight and Pavement Classification Number.

Principal Changes.
The AC includes the following principal changes:

Updates the Effective Date paragraph above for public-use paved runways at
nonprimary commercial service airports serving air carrier aircraft. Clarifies that
upon completing paving projects that receive AIP or PFC funds, the airport will
update the 5010 form.

Updates the Application paragraph above to clarify that this AC applies to all
runways that have or will receive AIP or PFC funding.

Clarifies in Chapter 3 that COMFAA calculates ACN using ICAO procedures but
calculates PCN using the procedures in this AC.

Clarifies Using Aircraft Method to Determine PCN in paragraph 4.3.

Clarifies the subgrade support category requirement in paragraph 4.4, Technical
Evaluation Method to Determine PCN.

Adds a note to Table A-1, Standard P/TC Ratio Summary.

Updates Appendix C and particularly Section C.6, Technical Evaluation Examples
for Flexible Pavements, and Section C.7, Technical Evaluation Examples for Rigid
Pavements, with easier to follow examples and to comply with the current version
of COMFAA (updated in 2012), 2012), the software program used for airport
pavement thickness and strength evaluations, and the new COMFAA support
spreadsheet (dated 11/21/2012).

Updates Appendix D to conform to the current version of COMFAA.

Makes editorial corrections and clarifications throughout, including adopting a new
paragraph numbering system.
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6 Related Reading Material.

The publications listed in Appendix G provide further information on the development
and use of fhe ACN-PGN method.

o

Michael J. onnell
Director, Office of Airport Safety and Standards
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CHAPTER 1. INTRODUCTION

1.1 Background.

The United States is a contracting state of the International Civil Aviation Organization
(ICAO) and, under 47 USC 840105(b), will act consistently with the obligations of the
United States Government under an international agreement. Annex 14 to the
Convention of International Civil Aviation, Aerodromes, contains a standard that
requires member states to publish information on the strengths of all public airport
pavements in its own Aeronautical Information Publication. The FAA reports
pavement strength information to the National Airspace System Resources (NASR)
database and publishes pavement strength information in the Airport Master Record
(Form 5010) and the Airport/Facility Directory (AFD).

1.2 Development of a Standardized Method.

In 1977, ICAO established a Study Group to develop a single international method of
reporting pavement strengths. The study group developed, and ICAO adopted, the
Aircraft Classification Number - Pavement Classification Number (ACN-PCN) method.
Using this method, it is possible to express the effect of an individual aircraft on
different pavements with a single unique number that varies according to aircraft weight
and configuration (e.g. tire pressure, gear geometry, etc.), pavement type, and subgrade
strength. This number is the Aircraft Classification Number (ACN). Conversely, the
load-carrying capacity of a pavement can be expressed by a single unique number,
without specifying a particular aircraft or detailed information about the pavement
structure. This number is the Pavement Classification Number (PCN).

1.21 Definition of ACN.

ACN is a number that expresses the relative effect of an aircraft at a given configuration
on a pavement structure for a specified standard subgrade strength.

1.2.2 Definition of PCN.

PCN is a number that expresses the load-carrying capacity of a pavement for
unrestricted operations.

1.2.3  System Methodology.

The ACN-PCN system is structured so a pavement with a particular PCN value can
support an aircraft that has an ACN value equal to or less than the pavement’s PCN
value. This is possible because ACN and PCN values are computed using the same
technical basis.

13 Application.

The use of the standardized method of reporting pavement strength applies only to
pavements with bearing strengths of 12,500 pounds (5 700 kg) or greater. The method
of reporting pavement strength for pavements of less than 12,500 pounds (5 700 kg)
bearing strength remains unchanged.

1-1
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14 Limitations of the ACN-PCN System.

The ACN-PCN system is only intended as a method that airport operators can use to
evaluate acceptable operations of aircraft. It is not intended as a pavement design or
pavement evaluation procedure, nor does it restrict the methodology used to design or
evaluate a pavement structure.



08/14/14 AC 150/5335-5C
CHAPTER 2. DETERMINATION OF AIRCRAFT CLASSIFICATION NUMBER

2.1 Determination of the ACN.
The aircraft manufacturer provides the official computation of an ACN value.
Computation of the ACN requires detailed information on the operational
characteristics of the aircraft, such as maximum aft center of gravity, maximum ramp
weight, wheel spacing, tire pressure, and other factors.

2.2 Subgrade Category.

The ACN-PCN method adopts four standard levels of subgrade strength for rigid
pavements and four levels of subgrade strength for flexible pavements. These standard
support conditions are used to represent a range of subgrade conditions as shown in
Tables 2-1 and 2-2.

Table 2-1. Standard Subgrade Support Conditions for Rigid Pavement ACN Calculation

Subgrade Subgrade Support

Represents Code
Strength k-Value ) ) .
Category oci (MN/m3) pci (MN/m3) Designation
High 552.6 (150) k >442 (>120) A
Medium 294.7 (80) 221<k<442 (60<k<120) B
Low 147.4 (40) 92<k<221 (25<k<60) C
Ultra Low 73.7 (20) k<92 (<25) D

Table 2-2. Standard Subgrade Support Conditions for Flexible Pavement ACN Calculation

Subgrade
(S:gtiggtrr;/ Subg rBaRC’j?VSaTEE o Represents Des%c;]daiion
High 15 CBR>13 A
Medium 10 8<CBR<13 B
Low 6 4<CBR<8 C
Ultra Low 3 CBR<4 D

2.3 Operational Frequency.
Operational frequency is defined in terms of coverages that represent a full-load
application on a point in the pavement. Coverages must not be confused with other
common terminology used to reference movement of aircraft. As an aircraft moves
along a pavement section it seldom travels in a perfectly straight path or along the exact

2-1
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same path as before. This movement is known as aircraft wander and is assumed to be
modeled by a statistically normal distribution. As the aircraft moves along a taxiway or
runway, it may take several trips or passes along the pavement for a specific point on
the pavement to receive a full-load application. It is easy to observe the number of
passes an aircraft may make on a given pavement, but the number of coverages must be
mathematically derived based upon the established pass-to-coverage ratio for each
aircraft.

2.4 Rigid Pavement ACN.

For rigid pavements, the aircraft landing gear flotation requirements are determined by
the Westergaard solution for a loaded elastic plate on a Winkler foundation (interior
load case), assuming a concrete working stress of 399 psi (2.75 MPa).

25 Flexible Pavement ACN.

For flexible pavements, aircraft landing gear flotation requirements are determined by
the California Bearing Ratio (CBR) method for each subgrade support category. The
CBR method employs a Boussinesq solution for stresses and displacements in a
homogeneous, isotropic elastic half-space.

2.6 ACN Calculation.

Using the parameters defined for each type of pavement section, a mathematically
derived single wheel load is calculated to define the landing gear/pavement interaction.
The derived single wheel load implies equal stress to the pavement structure and
eliminates the need to specify pavement thickness for comparative purposes. This is
achieved by equating the thickness derived for a given aircraft landing gear to the
thickness derived for a single wheel load at a standard tire pressure of 181 psi (1.25
MPa). The ACN is defined as two times the derived single wheel load (expressed in
thousands of kilograms).

2.7 Variables Involved in Determination of ACN Values.

Because aircraft can be operated at various weight and center of gravity combinations,
ICAO adopted standard operating conditions for determining ACN values. The ACN is
to be determined at the weight and center of gravity combination that creates the
maximum ACN value. Tire pressures are assumed to be those recommended by the
manufacturer for the noted conditions. Aircraft manufacturers publish maximum weight
and center of gravity information in their Aircraft Characteristics for Airport Planning
(ACAP) manuals. To standardize the ACN calculation and to remove operational
frequency from the relative rating scale, the ACN-PCN method specifies that ACN
values be determined at a frequency of 10,000 coverages.
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CHAPTER 3. DETERMINATION OF ACN-PCN VALUES USING COMFAA

3.1 Availability of COMFAA Software Application.

To facilitate the use of the ACN-PCN system, the FAA developed a software
application that calculates ACN values using the procedures and conditions specified by
ICAOQ and can be used to determine PCN values following the procedures in this AC.
The software is called COMFAA and may be downloaded along with its source code
and supporting documentation from the FAA website.* The program is useful for
determining an ACN value under various conditions; however, official ACN values are
provided by the aircraft manufacturer.

3.2 Origin of the COMFAA Program.

Appendix 2 of the ICAO Aerodrome Design Manual, Part 3, Pavements, Second
Edition, provides procedures for determining the Aircraft Classification Number
(ACN). The appendix provides program code for two FORTRAN software applications
capable of calculating the ACN for various aircraft on rigid and flexible pavement
systems. The computer program listings in Appendix 2 of the ICAO manual were
optically scanned and the FORTRAN code translated into Visual Basic 6.0 for
incorporation into COMFAA.

3.3 COMFAA Program.

The COMFAA software is a general purpose program that operates in two
computational modes: ACN Computation Mode and Pavement Thickness Mode.

3.3.1 ACN Computation Mode.

e Calculates the ACN number for aircraft on flexible pavements.
e Calculates the ACN number for aircraft on rigid pavements.

e Calculates flexible pavement thickness based on the ICAO procedure (CBR
method) for default values of CBR (15, 10, 6, and 3).

e Calculates rigid pavement slab thickness based on the ICAO procedures (Portland
Cement Association method, interior load case) for default values of k (552.6,
294.7, 147.4, and 73.7 Ib/in® [150, 80, 40, and 20 MN/m?]).

Note: Thickness calculation in the ACN mode is for specific conditions identified by
ICAO for determination of ACN and not intended to be used to design a new pavement.
For flexible pavements, a standard tire pressure of 181 psi (1.25 MPa) and 10,000
coverages is specified. For rigid pavements, an allowable stress level of 399 psi is
identified by ICAO. The thickness calculated in ACN mode has meaning for
determining allowable pavement loading only for the specific conditions identified by
ICAOQ. (Appendix C has more details.)

! See http://www.faa.gov/airports/engineering/design_software/. This software is in the public domain.

3-1
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3.3.2 Pavement Thickness Mode.

e Calculates total flexible pavement thickness based on the FAA CBR method
specified in AC 150/5320-62, Airport Pavement Design and Evaluation, for CBR
values and coverage levels specified by the user.

e Calculates rigid pavement slab thickness based on the FAA Westergaard method
(edge load analysis) specified in AC 150/5320-6 for k values and coverage levels
specified by the user.

Note: The pavement thickness requirements associated with the ACN-PCN procedures
are based upon historical procedures identified in previous versions of AC 150/5320-6.
The FAA has replaced these procedures for pavement design with new procedures.

3.4 Internal Aircraft Library.

COMFAA contains an internal library of aircraft covering most large commercial and
U.S. military aircraft currently in operation. The internal library is based on aircraft
information provided directly by aircraft manufacturers or obtained from ACAP
Manuals. The default characteristics of aircraft in the internal library represent the
ICAO standard conditions for calculation of ACN. These characteristics include center
of gravity at the maximum aft position for each aircraft in the ACN mode. Changes to
characteristics of internal library aircraft are not permanent unless the internal library
aircraft is added to an external library.

3.5 External Aircraft Library.

3.5.1 COMFAA allows for an external aircraft library where characteristics of the aircraft can
be changed and additional aircraft added as desired. Functions permit users to modify
the characteristics of an aircraft and save the modified aircraft in the external library.
There are no safeguards in the COMFAA program to assure that aircraft parameters in
the external library are feasible or appropriate. The user is responsible for assuring all
data is correct.

3.5.2  When saving an aircraft from the internal library to the external library, the COMFAA
program will calculate the tire contact area based upon the gross load, maximum aft
center of gravity, and tire pressure. This value is recorded in the external library and is
used for calculating the pass-to-coverage (P/C) ratio in the pavement thickness mode.
Since the tire contact area is constant, the P/C ratio is also constant in the pavement
thickness mode. This fixed P/C ratio should be used for converting passes to coverages
for pavement thickness determination and equivalent aircraft operations.

2 New FAA layered elastic and finite element pavement design procedures were adopted in AC 150/5320-6E. The
pavement thickness mode uses the FAA CBR method and the FAA Westergaard method, identified in previous
versions of AC 150/5320-6. These historical procedures are consistent with the ACN/PCN method, an
internationally used standard published by ICAQ. Data from the historical procedures relative to the existing ICAO
standard are included in this AC.
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3.6 Using the COMFAA Program.

Using the COMFAA program to calculate ACN values to determine PCN is visually
interactive and intuitive.

3.6.1 ACN.
The user—

e Selects the desired aircraft,

e Confirms the physical properties of the aircraft. Only gross weight, percent gross
weight on main gear, and tire pressure are changeable. All other properties are fixed
by the ICAO standard.

e Clicks on the “MORE” button, and

e Clicks on the ACN Flexible or ACN Rigid button to determine the ACN for the four
standard subgrade conditions.

e Clicks on the “Details” button to view parameters used to compute ACN.
3.6.2 PCN.

3.6.2.1 The user—
e Adds the runway traffic mix aircraft to an external file,

e Confirms the physical properties of each individual aircraft in the traffic
mix,

e Inputs either annual departures or coverages of the aircraft,
e Inputs the evaluation thickness and the subgrade support strength,
e Inputs the concrete strength if analyzing a rigid pavement,

e Clicks on the “LESS” button to activate the PCN Batch computational
mode, and

e Clicks on the PCN Flexible Batch or PCN Rigid Batch button to
determine the PCN of the pavement.

e Clicks on the “Details” button to view the Results Tables.

3.6.2.2 The program includes a help file to assist users. Figures 3-1, 3-2, and 3-3
summarize the operation of the COMFAA program.

3-3
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Figure 3-1. Computational Modes of the COMFAA Program
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Figure 3-2. Operation of the COMFAA Program in ACN Mode
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Figure 3-3. Operation of the COMFAA Program in PCN Batch Mode
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CHAPTER 4. DETERMINATION OF PCN NUMERICAL VALUE

4.1 PCN Concept.

The determination of a pavement rating in terms of PCN is a process of (1) determining
the ACN for each aircraft considered to be significant to the traffic mixture operating of
the subject pavement and (2) reporting the ACN value as the PCN for the pavement
structure. Under these conditions, any aircraft with an ACN equal to or less than the
reported PCN value can safely operate on the pavement subject to any limitations on
tire pressure.

Note: PCN values determined in accordance with this AC depend upon the aircraft
traffic used to determine the PCN value. Airports should re-evaluate their posted PCN
value if significant changes to the original aircraft traffic occur.

4.2 Determination of Numerical PCN Value.

Determination of the numerical PCN value for a particular pavement can be based upon
one of two procedures: the “Using” aircraft method or the “Technical” evaluation
method. ICAO procedures permit member states to determine how PCN values will be
determined based upon internally developed pavement evaluation procedures. Either
procedure may be used to determine a PCN, but the methodology used must be reported
as part of the posted rating.

4.3 Using Aircraft Method to Determine PCN.

The Using aircraft method is a simple procedure where ACN values for all aircraft
currently permitted to use the pavement facility are determined and the largest ACN
value is reported as the PCN. This method is easy to apply and does not require
detailed knowledge of the pavement structure. Figures 4-1 and 4-2 show an example of
the Using Aircraft Method. The subgrade support category IS NOT a critical input
when reporting PCN based on the Using Aircraft Method. The recommended subgrade
support category when information IS NOT available should be Category B.

4.3.1 Assumptions of the Using Aircraft Method.

An underlying assumption with the Using aircraft method is that the pavement structure
has the structural capacity to accommodate all aircraft in the traffic mixture, and that
each aircraft is capable of operating on the pavement structure without weight
restriction. From a technical point of view, the Using Aircraft method assumes that the
number of total operations is equal to 10,000 coverages of the using aircraft with the
highest ACN. The methodology used to determine ACN/PCN does not consider the
critical design aircraft used to determine airport dimensional requirements.

4.3.2 Inaccuracies of the Using Aircraft Method.

The accuracy of this method is greatly improved when aircraft traffic information is
available. Significant over-estimation of the pavement capacity can result if an
excessively damaging aircraft, which uses the pavement on a very infrequent basis, is
used to determine the PCN. Likewise, significant under-estimation of the pavement
capacity can lead to uneconomic use of the pavement by preventing acceptable traffic
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from operating. Although there are no minimum limits on frequency of operation
before an aircraft is considered part of the normal traffic, the reporting agency must use
a rational approach to avoid overstating or understating the pavement capacity. A
consistent method based on a design period minimum frequency is recommended and
presented in Appendix C. The frequency recommended is equal to 1,000 coverages of
the aircraft with the highest ACN for the Using method.

Note: Use of the Using aircraft method is discouraged on a long-term basis due to the
concerns listed above.

Figure 4-1. Operation of COMFAA ACN Only Program, Version in Batch Mode
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Figure 4-2. COMFAA Program, ACN Only Version in Batch Mode
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4.4 Technical Evaluation Method to Determine PCN.

441  The strength of a pavement section is difficult to summarize in a precise manner and
will vary depending on the unique combination of aircraft loading conditions, frequency
of operation, and pavement support conditions. The technical evaluation method
attempts to address these and other site-specific variables to determine reasonable
pavement strength. In general terms, for a given pavement structure and given aircratft,
the allowable number of operations (traffic) will decrease as the intensity of pavement
loading increases (increase in aircraft weight). It is entirely possible that two pavement
structures with different cross-sections will report similar strength. However, the
permissible aircraft operations will be considerably different. This discrepancy must be
acknowledged by the airport operator and may require operational limitations
administered outside of the ACN-PCN system. All of the factors involved in
determining a pavement rating are important, and it is for this reason that pavement
ratings should not be viewed in absolute terms, but rather as estimations of a
representative value. A successful pavement evaluation is one that assigns a pavement
strength rating that considers the effects of all variables on the pavement.

4.4.2  The accuracy of a technical evaluation is better than that produced with the Using
aircraft procedure but requires a considerable increase in time and resources. Pavement
evaluation may require a combination of on-site inspections, load-bearing tests, and
engineering judgment. It is common to think of pavement strength rating in terms of
ultimate strength or immediate failure criteria. However, pavements are rarely removed
from service due to instantaneous structural failure. A decrease in the serviceability of
a pavement is commonly attributed to increases in surface roughness or localized
distress, such as rutting or cracking. Determination of the adequacy of a pavement
structure must not only consider the magnitude of pavement loads but the impact of the
accumulated effect of traffic volume over the intended life of the pavement. The
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subgrade support category is a necessary input when reporting PCN based on the
Technical Method.

Note: There is no recommended subgrade support category when information is not

available.

4421

4422

4423

Determination of the PCN Value.

The PCN numerical value is determined from an allowable load rating.
While it is important not to confuse the PCN value with a pavement design
parameter, the PCN is developed in a similar fashion. An allowable load
rating is determined by applying the same principles as those used for
pavement design. The process for determining the allowable load rating
takes factors such as frequency of operations and permissible stress levels
into account. Allowable load ratings are often discussed in terms of
aircraft gear type and maximum gross aircraft weight, as these variables are
used in the pavement design procedure. Missing from the allowable load
rating, but just as important, is frequency of operation. In determining an
allowable load rating, the evaluation must address whether the allowable
load rating represents the pavement strength over a reasonable frequency of
operation. Once the allowable load rating is established, the determination
of the PCN value is a simple process of determining the ACN of the aircraft
representing the allowable load and reporting the value as the PCN.

Concept of Equivalent Traffic.

The ACN-PCN method is based on design procedures that evaluate one
aircraft against the pavement structure. Calculations necessary to
determine the PCN can only be performed for one aircraft at a time. The
ACN-PCN method does not directly address how to represent a traffic
mixture as a single aircraft. To address this limitation, the FAA uses the
equivalent annual departure concept to consolidate entire traffic mixtures
into equivalent annual departures of one representative aircraft. The
procedure for evaluating equivalent annual departures for a given aircraft
from a traffic mixture is based on the cumulative damage factor concept
discussed in Appendix A.

Counting Aircraft Operations.

When evaluating or designing a pavement section, it is important to account
for the number of times the pavement will be stressed. As discussed in
paragraph 2.2, an aircraft may have to pass over a given section of
pavement numerous times before the portion of pavement considered for
evaluation receives one full stress application. While statistical procedures
exist to determine the passes required for one full stress application, the
evaluation of a pavement section for PCN determination must also consider
how aircraft use the pavement in question. The FAA uses a conservative
approach for pavement design procedures by assuming that each aircraft
using the airport must land and take off once per cycle. Since the arrival
or landing weight of the aircraft is usually less than the departure weight,
the design procedure only counts one pass at the departure weight for
analysis. The one pass at departure weight is considered as one annual
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departure and the arrival event is ignored. Appendix A provides a detailed
discussion of traffic analysis.

45 Limitations of the PCN.

The PCN value should not be used for pavement design or as a substitute for evaluation.
Pavement design and evaluation are complex engineering problems that require detailed
analyses. They cannot be reduced to a single number. The PCN rating system uses a
continuous scale to compare pavement capacity where higher values represent
pavements with larger load capacity.

4.6 Reporting the PCN.

The PCN system uses a coded format to maximize the amount of information contained
in a minimum number of characters and to facilitate computerization. The PCN for a
pavement is reported as a five-part number where the following codes are ordered and
separated by forward slashes: Numerical PCN value / Pavement type / Subgrade
category / Allowable tire pressure / Method used to determine the PCN. An example of
a PCN code is 80/R/B/WI/T, which is further explained in paragraph 4.6.6.

46.1 Numerical PCN Value.

The PCN numerical value indicates the load-carrying capacity of a pavement in terms
of a standard single wheel load at a tire pressure of 181 psi (1.25 MPa). The PCN value
should be reported in whole numbers, rounding off any fractional parts to the nearest
whole number. For pavements of diverse strengths, the controlling PCN numerical
value for the weakest segment of the pavement should normally be reported as the
strength of the pavement. Engineering judgment may be required in that if the weakest
segment is not in the most heavily used part of the runway, then another representative
segment may be more appropriate to determine PCN.

4.6.2 Pavement Type.

For the purpose of reporting PCN values, pavement types are considered to function as
either flexible or rigid structures. Table 4-1 lists the pavement codes for the purposes of
reporting PCN.

Table 4-1. Pavement Codes for Reporting PCN

Pavement Type Pavement Code
Flexible F
Rigid R

4.6.2.1 Flexible Pavement.

Flexible pavements support loads through bearing rather than flexural
action. They comprise several layers of selected materials designed to
gradually distribute loads from the surface to the layers beneath. The
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design ensures that load transmitted to each successive layer does not
exceed the layer’s load-bearing capacity.

Rigid Pavement.

Rigid pavements employ a single structural layer, which is very stiff or rigid
in nature, to support the pavement loads. The rigidity of the structural layer
and resulting beam action enable rigid pavement to distribute loads over a
large area of the subgrade. The load-carrying capacity of a rigid structure is
highly dependent upon the strength of the structural layer, which relies on
uniform support from the layers beneath.

Composite Pavement.

Various combinations of pavement types and stabilized layers can result in
complex pavements that could be classified as between rigid or flexible. A
pavement section may comprise multiple structural elements representative
of both rigid and flexible pavements. Composite pavements are most often
the result of pavement surface overlays applied at various stages in the life
of the pavement structure. If a pavement is of composite construction, the
pavement type should be reported as the type that most accurately reflects
the structural behavior of the pavement. The method used in computing
the PCN is the best guide in determining how to report the pavement type.
For example, if a pavement is composed of a rigid pavement with a
bituminous overlay, the usual manner of determining the load-carrying
capacity is to convert the pavement to an equivalent thickness of rigid
pavement. In this instance, the pavement type should be reported as a rigid
structure. A general guideline is that when the bituminous overlay reaches
75 to 100 percent of the rigid pavement thickness the pavement can be
considered as a flexible pavement. It is permissible to include a note stating
that the pavement is of composite construction but only the rating type, “R”
or “F”, is used in the assessment of the pavement load capacity.

Subgrade Strength Cateqgory.

As discussed in paragraph 2.1, there are four standard subgrade strengths identified for
calculating and reporting ACN or PCN values. Tables 2-1 and 2-2 list the values for
rigid and flexible pavements.

Allowable Tire Pressure.

Table 4-2 lists the allowable tire pressure categories identified by the ACN-PCN
system. The tire pressure codes apply equally to rigid or flexible pavement sections;
however, the application of the allowable tire pressure differs substantially for rigid and
flexible pavements.
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Table 4-2. Tire Pressure Codes for Reporting PCN

4.6.5

Category Code Tire Pressure Range
Unlimited wW No pressure limit
High X Pressure limited to 254 psi (1.75 MPa)
Medium Y Pressure limited to 181 psi (1.25 MPa)
Low Z Pressure limited to 73 psi (0.50 MPa)

46.4.1 Tire Pressures on Rigid Pavements.

Aircraft tire pressure will have little effect on pavements with Portland
cement concrete (concrete) surfaces. Rigid pavements are inherently strong
enough to resist tire pressures higher than currently used by commercial
aircraft and can usually be rated as code W.

4.6.4.2 Tire Pressures on Flexible Pavements.

Tire pressures may be restricted on asphaltic concrete (asphalt), depending
on the quality of the asphalt mixture and climatic conditions. Tire pressure
effects on an asphalt layer relate to the stability of the mix in resisting
shearing or densification. A poorly constructed asphalt pavement can be
subject to rutting due to consolidation under load. The principal concern in
resisting tire pressure effects is with stability or shear resistance of lower
quality mixtures. A properly prepared and placed mixture that conforms to
FAA specification Item P-401 can withstand substantial tire pressure in
excess of 218 psi (1.5 Mpa). Item P-401, Hot Mix Asphalt (HMA)
Pavements, is provided in the current version of AC 150/5370-10,
Standards for Specifying Construction of Airports. Improperly prepared
and placed mixtures can show distress under tire pressures of 100 psi (0.7
MPa) or less. Although these effects are independent of the asphalt layer
thickness, pavements with well-placed asphalt of 4 to 5 inches (10.2 to 12.7
cm) in thickness can generally be rated with code X or W, while thinner
pavement of poorer quality asphalt should not be rated above code Y.

Method Used to Determine PCN.

The PCN system recognizes two pavement evaluation methods. If the evaluation
represents the results of a technical study, the evaluation method should be coded T. If
the evaluation is based on “Using aircraft” experience, the evaluation method should be
coded U. Technical evaluation implies that some form of technical study and
computation were involved in the determination of the PCN. Using aircraft evaluation
means the PCN was determined by selecting the highest ACN among the aircraft
currently using the facility and not causing pavement distress. PCN values computed
by the technical evaluation method should be reported to the NASR database and shown
on the FAA Form 5010, Airport Master Record. Publication of a Using aircraft
evaluation in the Airport Master Record, Form 5010, and the NASR database is
permitted only by mutual agreement between the airport owner and the FAA.
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4.6.6 Example PCN Reporting.

An example of a PCN code is 80/R/B/W/T—with 80 expressing the PCN numerical
value, R for rigid pavement, B for medium strength subgrade, W for high allowable tire
pressure, and T for a PCN value obtained by a technical evaluation.

46.7 Report PCN Values to FAA (See Appendix E).

Once a PCN value and the coded entries are determined, the PCN code should be
reported to the appropriate regional FAA Airports Division, either in writing or as part
of the annual update to the Airport Master Record, FAA Form 5010-1. The PCN code
will be disseminated by the National Flight Data Center through aeronautical
publications such as the Airport/Facility Directory (AFD) and the Aeronautical
Information Publication (AIP). An aircraft’s ACN can then be compared with published
PCN’s to determine if pavement strength places any restrictions on the aircraft
operating on that pavement, such as the aircraft’s tire pressure or load.
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APPENDIX A. EQUIVALENT TRAFFIC

Al Equivalent Traffic.

A.1.1 A detailed method based on the cumulative damage factor (CDF) procedure allows the
calculation of the combined effect of multiple aircraft in the traffic mix for an airport.
This combined traffic is brought together into the equivalent traffic of a critical aircraft.
This is necessary since the procedure used to calculate ACN allows only one aircraft at
a time. By combining all of the aircraft in the traffic mix into an equivalent critical
aircraft, calculation of a PCN that includes the effects of all traffic becomes possible.
The methodology used to determine ACN/PCN does not consider the critical design
aircraft used to determine airport dimensional requirements.

A.1.2 The assessment of equivalent traffic, as described in this section, is needed only in the
process of determining PCN using the technical method and may be disregarded when
the Using aircraft method is employed.

A.1.3 Inorder to arrive at a technically derived PCN, it is necessary to determine the
maximum allowable gross weight of each aircraft in the traffic mixture, which will
generate the known pavement structure. This in turn requires that the pavement cross-
section and aircraft loading characteristics be examined in detail. Consequently, the
information presented in this appendix appears at first to apply to pavement design
rather than a PCN determination. However, with this knowledge in hand, an engineer
will be able to arrive at a PCN that will have a solid technical foundation.

A2 Equivalent Traffic Terminology.

In order to determine a PCN, based on the technical evaluation method, it is necessary
to define common terms used in aircraft traffic and pavement loading. The terms
arrival, departure, pass, coverage, load repetition, operation, and traffic cycle are often
used interchangeably by different organizations when determining the effect of aircraft
traffic operating on a pavement. It is important to determine which aircraft movements
need be counted when considering pavement stress and how the various movement
terms apply in relation to the pavement design and evaluation process. For the purposes
of this document, they are differentiated as follows:

A.2.1 Arrival (Landing) and Departure (Takeoff).

Typically, aircraft arrive at an airport with a lower amount of fuel than is used at
takeoff. As a consequence, the stress loading of the wheels on the runway pavement is
less when landing than at takeoff due to the lower weight of the aircraft as a result from
the fuel used during flight and the lift on the wings. This is true even at the touchdown
impact in that there is still lift on the wings, which alleviates the dynamic vertical force.
Because of this, the FAA pavement design procedure only considers departures and
ignores the arrival traffic count. However, if the aircraft do not receive additional fuel
at the airport, then the landing weight will be substantially the same as the takeoff
weight (discounting the changes in passenger count and cargo), and the landing
operation should be counted as a takeoff for pavement stress loading cycles. In this
latter scenario, there are two equal load stresses on the pavement for each traffic count
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(departure), rather than just one. Regardless of the method of counting load stresses, a
traffic cycle is defined as one takeoff and one landing of the same aircraft, subject to a
further refinement of the definition in the following text.

Pass.

A pass is a one-time movement of the aircraft over the runway pavement. It could be an
arrival, a departure, a taxi operation, or all three, depending on the loading magnitude
and the location of the taxiways. Figure A-1 shows typical traffic patterns for runways
having either parallel taxiways or central taxiways. A parallel taxiway requires that
none or very little of the runway be used as part of the taxi movement. A central
taxiway requires that a large portion of the runway be used during the taxi movement.

Figure A-1. Traffic Load Distribution Patterns
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Figure Al-1b. Runway with Central Taxiway

A221 Parallel Taxiway Scenario.

In the case of the parallel taxiway, shown as Figure Al-1a in Figure A-1,
two possible loading situations can occur. Both of these situations assume
that the passenger count and cargo payload are approximately the same for
the entire landing and takeoff cycle:

1. If the aircraft obtains fuel at the airport, then a traffic cycle consists of
only one pass since the landing stress loading is considered at a reduced
level, which is a fractional equivalence. For this condition only the
takeoff pass is counted, and the ratio of passes to traffic cycles (P/TC)
is1.

2. If the aircraft does not obtain fuel at the airport, then both landing and
takeoff passes should be counted, and a traffic cycle consists of two
passes of equal load stress. In this case, the P/TC ratio is 2.
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Central Taxiway Scenario.

For a central taxiway configuration, shown as Figure Al-1b in Figure A-1,
there are also two possible loading situations that can occur. As was done
for the parallel taxiway condition, both of these situations assume that the

payload is approximately the same for the entire landing and takeoff cycle:

1. If the aircraft obtains fuel at the airport, then both the takeoff and taxi to

takeoff passes should be counted since they result in a traffic cycle
consisting of two passes at the maximum load stress. The landing pass

can be ignored in this case. It is recognized that only part of the runway
is used during some of these operations, but it is conservative to assume

that the entire runway is covered each time a pass occurs. For this
situation, the P/TC ratio is 2.

2. If the aircraft does not obtain fuel at the airport, then both the landing
and takeoff passes should be counted, along with the taxi pass, and a
traffic cycle consists of three passes at loads of equal magnitude. In
this case, the P/TC ratio is 3.

A simplified, but less conservative, approach would be use a P/TC ratio of 1

for all situations. Since a landing and a takeoff only apply full load to
perhaps the end third of the runway (opposite ends for no shift in wind
direction), this less conservative approach could be used to count one pass
for both landing and takeoff. However, the FAA recommends conducting
airport evaluations on the conservative side, which is to assume any one of
the passes covers the entire runway.

Table A-1 summarizes the standard P/TC ratio discussion.

Table A-1. Standard P/TC Ratio Summary (see Note)

P/TC P/TC
Fuel Obtained at the Airport No Fuel Obtained at the Airport

(i.e. departure gross weight more  (i.e. departure gross weight same
than arrival gross weight.) as arrival gross weight.)

Parallel

Central

1 2
2 3

Note: The standard P/TC ratios are whole numbers 1, 2, and 3. The range of values that
can be entered in the software is 0.001 thru 10.0. This feature allows flexibility in those
instances where a fraction of the total traffic may use different runways or other
pavements. For example, a P/TC ratio of 0.5 multiplies the coverages of each aircraft by
0.5, which will increase the PCN of the pavement.
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When an aircraft moves along a runway, it seldom travels in a perfectly
straight line or over the exact same wheel path as before. It will wander on
the runway with a statistically normal distribution. One coverage occurs
when a unit area of the runway has been traversed by a wheel of the aircraft
main gear. Due to wander, this unit area may not be covered by the wheel
every time the aircraft is on the runway. The number of passes required to
statistically cover the unit area one time on the pavement is expressed by
the pass to coverage (P/C) ratio.

Although the terms coverage and P/C ratio have commonly been applied to
both flexible and rigid pavements, the P/C ratio has a slightly different
meaning when applied to flexible pavements as opposed to rigid pavements.
This is due to the manner in which flexible and rigid pavements are
considered to react to various types of gear configurations. For gear
configurations with wheels in tandem, such as dual tandem (2D) and triple
dual tandem (3D), the ratios are different for flexible and rigid pavements,
and using the same term for both types of pavements may become
confusing. It is incumbent upon the user to select the proper value for
flexible and rigid pavements.

Aircraft passes can be determined (counted) by observation but coverages
are used by the COMFAA program. The P/C ratio is necessary to convert
passes to coverages for use in the program. This ratio is different for each
aircraft because of the different number of wheels, main gear
configurations, tire contact areas, and load on the gear. Fortunately, the P/C
ratio for any aircraft is automatically determined by the COMFAA program
and the user only need be concerned with passes.

The meaning of this term is unclear when used in pavement design or evaluation. It
could mean a departure at full load or a landing at minimal load. It is often used
interchangeably with pass or traffic cycle. When this description of an aircraft activity
is used, additional information should be supplied. It is usually preferable to use the
more precise terms described in this section.

Annual Departure and Traffic Cycle Ratio.

A251

The FAA standard for counting traffic cycles at an airport for pavement
design purposes is to count one landing, one taxi, and one take-off as a
single event called a departure. For pavement evaluation related to
determination of PCN, it may be necessary to adjust the number of traffic
cycles (departures) based upon the scenarios discussed in paragraph 1.1b of
this appendix. Similar to the discussion above regarding P/C ratio, the
traffic cycle to coverage (TC/C) ratio is needed to finalize the equivalent
traffic determination. The TC/C ratio differs when applied to flexible
pavements as opposed to rigid pavements. The ratio in flexible pavement,
rather than passes to coverages, is required since there could be one or more
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passes per traffic cycle. When only one pass on the operating surface is
assumed for each traffic count, then the P/C ratio is sufficient. However,
when situations are encountered where more than one pass is considered to
occur during the landing to takeoff cycle, then the TC/C ratio is necessary
in order to properly account for the effects of all of the traffic. These
situations occur most often when there are central taxiways or fuel is not
obtained at the airport.

A252 Equation A-1 translates the P/C ratio to the TC/C ratio for flexible and rigid
pavements by including the previously described ratio of passes to traffic
cycles (P/TC):

TC/C=P/C+P/TC (Equation A-1)

Where:
TC = Traffic Cycles
= Coverages
P = Passes

A.25.3 Since the COMFAA program will automatically determine passes to
coverages and convert annual departures to coverages, the conditions
described in paragraph A.2.2 can be addressed by simply multiplying
annual departures by the pass to traffic cycle (P/TC) ratio. COMFAA
requires the P/TC ratio parameter and will automatically perform this
multiplication.

Equivalent Traffic Calculations.

In order to complete the equivalent traffic calculations for converting one of the aircraft
in the mix to another, a procedure based on cumulative damage factor (CDF) is used.
The CDF method is similar to the one used in the design procedures embodied in the
design program FAARFIELD, required by AC 150/5320-6, and provides more
consistent results than the wheel load method (as in FAA’s CBR and Westergaard
methods) when the traffic mix contains a wide range of gear geometries and strut loads.
The primary difference between the CDF procedure used here and the one in
FAARFIELD is that in FAARFIELD, the CDF is summed over all aircraft to produce
the criterion for design whereas in the procedure used here the CDF methodology is
used to convert the traffic for the complete mix into an equivalent number of coverages
of one of the aircraft in the mix. That aircraft is designated the “critical” aircraft or
“most demanding” aircraft for PCN determination or the “design” aircraft for thickness
design (FAA’s CBR and Westergaard methods). The wheel load method is briefly
described before describing the CDF method.
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A.3.2 Inthe wheel load method, select one of the aircraft in the mix to be the critical aircraft
and then convert the traffic of the remaining aircraft into equivalent traffic of the critical
aircraft. First, with equation A-1, convert the traffic for the gear type of each of the
conversion aircraft into equivalent traffic for the same gear type as the critical aircraft.

_ (M-N)
TCerree =TCcpy x0.8 (Equation A-2)

Where:

TCenv

TCcrrcE

= the number of traffic cycles of the conversion aircraft.

= the number of traffic cycles of the critical aircraft
equivalent to the number of traffic cycles of the
conversion aircraft due to gear type equivalency.

= the number of wheels on the main gear of the
conversion aircraft.

= the number of wheels on the main gear of the critical
aircraft.

A.3.3 Second, with equation A-3, convert the gear equivalency traffic cycles into equivalent
traffic based on load magnitude.

Log (TCCRTE ) = Log (TCCRTGE )X

Or

TCCRTE = (TCCRTGE) Ve M

Where:

TCcrre

Weny

Wert

WC RT
WC NV

(Equation A-3)

= the number of traffic cycles of the critical aircraft
equivalent to the number of traffic cycles of the
conversion aircraft due to gear type and load magnitude
equivalencies.

= the wheel load of the conversion aircraft.

= the wheel load of the critical aircraft.

A.3.4  Alternatively, both operations can be combined into a single equation:

_ Werr Moy
TCere = (TCCNV x0.8" N))Ji (Equation A-4)
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A.3.5 Finally, the equivalent traffic cycles of all of the conversion aircraft are added to the
original traffic cycles of the critical aircraft to give the total equivalent traffic cycles of
the critical aircraft.

A.3.6 Inthe CDF method, the number of equivalent traffic cycles of the critical aircraft is
defined as the number of traffic cycles of the critical aircraft that will cause the same
amount of damage to the pavement as the number of traffic cycles of the conversion
aircraft, where damage is defined by CDF.

A.3.7 CDF is derived from Miner’s Rule, which states the damage induced in a structural
element is proportional to the number of load applications divided by the number of
load applications required to fail the structural element. In airport pavement design, load
applications are counted in coverages, so the relationship for calculating equivalent
traffic is first derived in terms of coverages.

Cenv _ coverages of the conversion aircraft
Ccwe  Coverages tofail the pavement when loaded by theconversion aircraft

CDF,y =

= cumulative damage factor resulting from the coverages of the conversion aircraft

equivalent coverages of thecritical aircraft

CDF — CCRTE —
CRTE coverages to fail the pavement when loaded by thecritical aircraft

CCRTF

= cumulative damage factor resulting from the equivalent coverages of the critical aircraft

A.3.8 CDF is the fraction of the total pavement life used up by operating the indicated aircraft
on the pavement. It therefore follows that the CDF for the equivalent critical aircraft is
equal to the CDF for the conversion aircraft. Or:

CCRTE — C:CNV and

CCRTF CNVF
C
CCRTE = CCiCCNV
CNVF (Equation A-5)

TCepy = PCepy X Cepy» and
TCerre = PClrr X Cepre

But:
Where:
TCcnv = the number of traffic cycles of the conversion aircraft.

TCcrre = the number of traffic cycles of the critical aircraft equivalent
to the number of traffic cycles of the conversion aircraft.

PCcny = pass-to-coverage ratio for the conversion aircraft.

PCcrr = pass-to-coverage ratio for the critical aircraft.
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Therefore, the equivalent traffic cycles of the critical aircraft by the CDF method is
given by:
PC.er C
TCerre = WCRTCCJTCCNV
CNV ~CNVF (Equation A-6)

Equation A-6 can be rewritten as:
CCRTEI = CCRTF x CDI:CNVI

Where:

CcrrEl = the number of equivalent coverages of the Ith aircraft in the
list, including the critical aircraft.

CDFcnyi = the CDF of the Ith aircraft in the list, including the critical
aircraft.

Summing over all aircraft in the list gives the total number of equivalent coverages of
the critical aircraft, Ccrretotal, aS:

N N N
Cerrerotal = ZCCRTEI = ZCCRTF x CDFeyy = Cepre ZCDFCNVI

1=1 1=1 1=1
Where N = the total number of aircraft in the list, including the critical
aircraft.

Defining the total CDF for the traffic mix, CDFr, as the total number of equivalent
coverages of the critical aircraft divided by the number of coverages to failure of the
critical aircraft, gives the equation:

N
CDFT — CCRTETotaI — ZCDFCNVI

CRTF =1 (Equation A-7)

The total CDF for the traffic mix is therefore, by this definition, the sum of the CDFs of
all of the aircraft in the traffic mix, including that of the critical aircraft.

Table A-2 shows how the above calculations are combined, using the COMFAA Life
calculation with the Batch option checked, to determine the equivalent traffic cycles of
the critical aircraft. The pavement is assumed to be a flexible structure 33.80 inches
thick on a CBR 8 subgrade. For this example, assume that the B747-400 is the critical
aircraft. Also assume that the P/TC ratio is 1.0 so Traffic Cycles equals Annual
Departures. Referring to the Top table, the CDF contribution of each aircraft on the
pavement is calculated by dividing 20-year Coverages (Column 7) by Life (Column 9),
with results shown in the Bottom portion of the table. The B747-400 is the assumed
critical aircraft, so the operations of all other aircraft are equated to the B747-400. The
results are shown in Column 11 of the Bottom portion of the table. Column 11 results
use equation A-6, i.e., (3000/0.6543)*Col. 10. The sum of the equivalent annual
departures (Equation A-7) indicates that all other aircraft are equivalent to 468
departures of the B747-400.
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Table A-2. Example of COMFAA Batch Life Calculations
CER = 8.00
Top Evaluation pavenent thickness = 33.80 in
|pesuics Tavie: Life Compucations Col 5 Col 7 Col 9
Cross Yorcent Tice Annual &D 20~yx Lite Coverages
Ne. Arerafe Nase Veight Cross Ve Press Deps Thick Coverages Thick co Fastlure (Life)
1  A300-B4 STD 365,747 94.00 216.1 1,500 29.96 16,456 33.80 310,137
2 A319-200 std 141,978 92.60 172.6 1,200 22.08 6,443 33.80 1,602,794.6R4003
3 Adv. B727-200 Basic 185,200 96.00 148.0 400 25.09 2,754 33.80 385,343
4 B737-300 140,000 90.06 20L:.0 6,000 28.129 31,003 33.80 2,730,009,4E4002
§ B747-400 877,000 93.32 200.0 3,000 33.15 34,410 33.80 $2,5%0
6 B767-200 IR 396,000 90.82 1%90.0 2,000 29.44 21,813 33.80 815,894
7 B777-200 iR 657,000 91.80 205.0 300 28.07 4,375 33.80 675,096
8 DC8-63 330,000 96.12 1%4.0 800 28.10 2,269 33.980 1,080,881
Bottom
Col. 1 Col 5 Col 7 Col 9 | Col 10 Col 11 £ o usi
Equivalent xample using
Col10=Col7/COl9 cor papartures | B747-400as the
A300-B4 STD 1,500 16,456 310,137 00531 243 critical aircraft
A319-100 sid 1,200 6,443 1.60E+09  0.0000 0 Col 11 converts
Adv. B727-200 Basic 400 2754 385343 00071 33 all to B747-400
B8737-300 6,000 31003 2.73E408  0.0001 1 departures
B747-400 3,000 34410 52590 06543 3,000 Col 11 =3.000
B767-200 ER 2,000 21813 815894 00267 123 o ol b
B777.200 ER 00 | 4375 67509 00065 30 e @0
DC8-63 800 9,269 1080551 00086 39 '
Totals | 07564 3468
CBR « 8.00 All Departures 3,468 > 0.7564 Life
Bvaluation pavesent thickness = 33,80 in converted to
Results Table: Life Coxputations B747-400 39778/52590 = 0.7564 Life
Gross Percent Tire Annual D 20-yx Life Coverages
No. Aircraft Naue Weight Gross We Press Deps Thick Coverages Thick to Failure (Life)
5§ B747-400 877,000 93.32 200.0 3,468 33,38 38,778 33.80 52,590
A.3.15 The Top portion of the table can be viewed in the Details window in the program after
executing the Life function for Flexible pavement with all computation features
available (shown when the “MORE” button is clicked). Pavement thickness and
subgrade strength must be entered in the program for the Life function to work
correctly. Results for all aircraft in the list will be computed and displayed if the Batch
box is checked. Otherwise, results for only one aircraft are displayed. Detailed
instructions are given later for operating the program.
A.3.16 Coverages to failure for each individual aircraft is computed in the program by

changing the number of coverages for that aircraft until the design thickness by the
CBR method (for flexible pavements) is the same as the evaluation pavement thickness,
in this case 33.8 inches. As explained above, CDF is the ratio of applied coverages to
coverages to failure, and is a measure of the amount of damage done to the pavement by
that aircraft over a period of 20 years (under the assumptions implicit in the design
procedure). If the CDF for any aircraft is equal to one, then the pavement is predicted to
fail in 20 years if it is the only aircraft in operation. If the sum of the CDFs for all
aircraft in the list is equal to one, then the pavement is predicted to fail in 20 years with
all of the aircraft operating at their assumed operating weights and annual departures.
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The sum of the CDFs in this example is 0.7564, indicating that the pavement is being
operated under a set of conservative assumptions.

A.3.17 It should be noted that the sum of the CDFs as calculated in COMFAA do not strictly
provide a prediction of pavement damage caused by the accumulation of damage from
all of the aircraft because not all of the aircraft landing gears pass down the same
longitudinal path. The summation given here would therefore provide a somewhat
conservative result than expected. In comparison with the FAARFIELD computer
program, the COMFAA values correspond to the “CDF Max for Aircraft” values from
FAARFIELD. The “CDF Contribution” values from FAARFIELD are summed along
defined longitudinal paths and do not correspond to the values from COMFAA, except
when the Contribution and Max for Aircraft values coincide. This discussion indicates
how, all other things being equal, the equivalent critical aircraft concept used in FAA’s
CBR and Westergaard methods and in COMFAA, produces more conservative designs
than the procedure used in FAARFIELD, and why the two methodologies can never be
made to produce the same predictions of pavement life for different traffic mixes. For a
new design using FAARFIELD in which the design thickness is determined based on
CDF=1.0 for the traffic mix, the PCN determined from COMFAA will not reflect the
true pavement design life. In this situation, consider setting the PCN = ACN of the
highest using aircraft.
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APPENDIX B. TECHNICAL EVALUATION METHOD—EVALUATION PAVEMENT
PROPERTIES DETERMINATION

B.1 Technical Evaluation Method.

The Technical Evaluation method for determining a PCN requires pavement thickness
and cross-sectional properties as well as traffic mix details.

B.2 Flexible Pavement Cross-Section Properties—Equivalent Thickness
Determination.

B.2.1  For evaluation purposes, the actual thickness of the flexible pavement section under
consideration must be converted to a standard flexible pavement section.. The standard
section, which corresponds to the total thickness requirement calculated by the
COMFAA program, assumes a defined layer thickness for the asphalt surface, a
defined layer thickness of aggregate base material with a CBR 80 or higher, and a
variable thickness subbase layer with a CBR 20 or greater. For flexible pavement
systems, two standard structural reference sections have been defined.

B.2.2  When no aircraft in the traffic mix have four or more wheels on a main gear, the
reference structure to be used is: 3 inches asphalt surface course (P401) and 6 inches
crushed aggregate base course (P209). When one or more aircraft in the traffic mix have
four or more wheels on a main gear, the reference structure to be used is: 5 inches
asphalt surface course (P401) and 8 inches crushed aggregate base course (P209).

Reference Structural Less than Four Four or More
Layer Thickness Wheels on Main Wheels on Main
(inches) Gear Gear
Asphaltic Concrete 3 5

(FAA Item P-401)

High Quality Granular
Base (FAA ltem P-209)
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If the pavement has excess material or improved materials, the total pavement thickness
may be increased according to the FAA CBR method summarized herein as Figures B-1
and B-2 and Table B-1. The pavement is considered to have excess asphalt, which can
be converted to extra equivalent thickness, when the asphalt thickness is greater than the
minimum thickness of asphalt surfacing of the referenced pavement section. The
pavement may also be considered to have excess aggregate base thickness when the
cross-section has a high quality crushed aggregate base thickness greater than the
minimum thickness of high quality crushed aggregate base of the referenced pavement
section or when other improved materials, such as asphalt stabilization or cement
treated materials, are present. Likewise, additional improved base materials may also
be converted to additional subbase material to add to the total pavement thickness.

If the evaluation pavement section is deficient for asphalt pavement surface course (i.e.
less than 3 inches) and/or high quality crushed aggregate base course (i.e. less than 6
inches), the subbase thickness is reduced using a slightly more conservative inverse
layer equivalency factor for surface course material and/or the subbase thickness is
reduced using a slightly more conservative inverse layer equivalency factor for high
quality crushed aggregate base material. This is shown in Table B-1.

Table B-1. FAA Flexible Pavement Layer Equivalency Factor Range

Range Recommended | Range Recommended
Structural Ttem | Degcription Convert to | Convert to Convert Comrvert to

P-209 P-209 to P-154 | P-154
P-501 Portland Cement Concrete (PCC) -- -- -- --
P-401 Plant Mix Bituminous Pavements (HNA) 1.2to 1.6 1.6 1.7t0 2.3 23
P-403 Plant Mix Bituminous Pavements (HMA) 1.2to 1.6 1.6 1.7t0 2.3 23
P-306 Econocrete Subbage Course (ESC) 1.2t0 1.6 1.2 1.6t02.3 1.6
P-304 Cement Treated Bage Course (CTB) 1.2to 1.6 1.2 1.6t0 2.3 1.6
P-212 Shell Bage Courge -- -- -- --
P-213 Sand-Clay Basze Courge -- -- -- --
P-220 Caliche Base Course -- - - --
P-209 Crughed Agaregate Bage Course 1.0 1.0 1.2to 1.6 14
P-208 Ageregate Base Course 1.0 1.0 1.0to 1.5 1.2
P-211 Lime Rock Base Courge 1.0 1.0 1.0to 1.5 1.2
P-301 Soil-Cement Bage Courge n'a -- 1.0to 1.5 1.2
P-154 Subbase Course n'a - 1.0 1.0
P-501 Portland Cement Concrete (PCC) Iim;g}f Convert t? Il)-401 22025,

2.5 Recommendec

Note: Engineering judgment may be used to adjust recommended factors for all

Structural Items within the ranges shown in the table. Include justification for higher or

lower conversion factors than recommended factors when reporting PCN values.

Rigid Pavement Cross-Section Properties—Improved Subgrade Support
Determination.

The rigid pavement characteristics—including subgrade soil modulus, k, the concrete
thickness, and flexural strength—are needed for PCN determination. The foundation
modulus (k value) is assigned to the material directly beneath the concrete pavement

B-2
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layer. However, the k value for the subgrade is determined and then adjusted to account
for improved layers (subbases) between the subgrade and the concrete layer. There are
k value corrections available for uncrushed aggregate subbases, crushed aggregate
subbases, and subbases stabilized with asphalt cement or Portland cement. The k value
may be increased according to the methods described in the FAA Westergaard method,
summarized herein as Figures B-3 through B-6. The thickness of the concrete in a rigid
pavement may be increased if an asphalt overlay has been placed on the surface. The
thickness may be increased using the factor described in the FAA Westergaard method,
summarized herein as Figure B-7. Each 2.5 inches of asphalt may be converted to 1.0
inch of concrete. The references for both improvement subgrade support guidance and
additional thickness conversion guidance is summarized in Table B-2.

Table B-2. FAA Rigid Pavement Subbase Effect on Foundation k Value

FAA Pavement Layer

Effect When
Uncrushed
Aggregate (Bank
Run Sand and
Gravel) is Used as
the Subbase

Effect When Well-

Graded Crushed

Aggregate is Used
as the Subbase

Effect When Asphalt
Cement or Portland
Cement Stabilized
Materials are Used as
the Subbase

P-401 and/or P-403

Ref. Figure B-6

P-306

Ref. Figure B-6

P-304

Ref. Figure B-6

P-209

Ref. Figure B-5,
Upper Graph

P-208 and/or P-211

Ref. Figure B-5,

Lower Graph
Ref. Figure B-5,

P-301 Lower Graph
Ref. Figure B-5,

P-154 Lower Graph

Effect on Rigid Pavement Thickness

P-401 Overlay

Ref. Figure B-7

B.4 Availability of Support Program to Determine Pavement Characteristics.

To facilitate the use of the ACN-PCN system, FAA developed a software application
that incorporates the guidance in this appendix and determines the evaluation thickness
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for both flexible and rigid pavements and the foundation k value for rigid pavements.
The software may be downloaded from the FAA website.

B.5 Using the Support Program.

The support program is a spreadsheet, which may be updated periodically. Examples
are shown in Figure C-2 and Figure C-3.

% See http://www.faa.gov/airports/engineering/design_software/. This software is in the public domain.
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Figure B-1. Flexible Pavement Stabilized Base Layer(s) Equivalency Discussion
(FAA CBR method)

320. STABILIZED BASE AND SUBBASE. Stabilized base and subbase courses are necessary for new pavements
designed to accommodate jet arrcraft weighing 100,000 pounds (43 350 kg) or more. These stabilized courses may be
substituted for granular courses using the equivalency factors discussed in paragraph 322. These equivalency factors are
based on research studies which measured pavement performance. See FAA Report No. FAA-RD-73-198, Volumes I,
II. and III. Comparative Performance of Structural Layers in Pavement Systems. See Appendix 3. A range of
equivalency factors 1s given because the factor is sensitrve to a number of variables such as layer thickness, stabilizing
agent type and quantity, location of stabilized layer i the pavement structure, etc. Exceptions to the policy requiring
stabilized base and subbase may be made on the basis of superior materials being available, such as 100 percent crushed,
hard. closely graded stone. These matenials should exhibit a remolded soaked CBR minmmum of 100 for base and 35 for
subbase. In areas subject to frost penetration, the materials should meet permeability and Nonfrost susceptibility tests in
addition to the CBR requirements. Other exceptions to the policy requiring stabilized base and subbase should be based
on proven performance of a granular material such as lime rock i the State of Florida. Proven performance m this
instance means a history of satisfactory airport pavements using the matenals. This history of satisfactory performance
should be under aircraft loadings and climatic conditions comparable to those anticipated.

321. SUBBASE AND BASE EQUIVALENCY FACTORS. It 15 sometimes advantageous to substitute higher
quality materials for subbase and base course than the standard FAA subbase and base material. The structural benefits
of using a higher quality material 15 expressed mn the form of equivalency factors. Equivalency factors indicate the
substitution thickness ratios applicable to various higher quality layers. Stabilized subbase and base courses are designed
m this way. Note that substitution of lesser quality materials for higher quality matenals. regardless of thickness, is not
permitted. The designer is reminded that even though structural considerations for flexible pavements with high quality
subbase and base may result in thiner flexible pavements: frost effects must still be considered and could require
thicknesses greater than the thickness for structural considerations.

a. Minimum Total Pavement Thickness. The minimum total pavement thickness calculated. after all
substitutions and equivalencies have been made. should not be less than the total pavement thickness required by a 20
CBR subgrade on the appropriate design curve.

b. Granular Subbase. The FAA standard for granular subbase is Item P-154, Subbase Course. In some
instances it may be advantageous to utilize nonstabilized granular material of higher quality than P-154 as subbase
course. Since these materials possess higher strength than P-154, equivalency factor ranges are established whereby a
lesser thickness of high quality granular may be used in lieu of the required thickness of P-154. In developing the
equivalency factors the standard granular subbase course, P-154, was used as the basis. Thicknesses computed from the
design curves assume P-154 will be used as the subbase. If a granular material of higher quality is substituted for Item P-
154, the thickness of the higher quality layer should be less than P-154. The lesser thickness is computed by dividing the
required thickness of granular subbase, P-134. by the appropriate equivalency factor. In establishing the equivalency
factors the CBR. of the standard granular subbase, P-154, was assumed to be 20. The equivalency factor ranges are given
below in Table 3-6:

TABLE 3-6. RECOMMENDED EQUIVALENCY FACTOR
RANGES FOR HIGH QUALITY GRANULAR SUBBASE

Material Equivalency Factor Range
P-208. Aggregate Base Course 10=15
P-209. Crushed Aggregate Base Course 12-18
P-2I1,Lime Rock Base Course 1.0-1.5
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Figure B-2. Flexible Pavement Stabilized Base Layer(s) Equivalency Discussion
(Continued) (FAA CBR method)

C. Stahilized Subbase. Stabilized subbases also offer considerably higher strength to the pavement than
P-154. Recommended equivalency factors associated with stabilized subbase are presented in Table 3-7.

TABLE 3-7. RECOMMENDED EQUWALENCY FACTOR
RANGES FOR STABILIZED SUBBASE

Material Equivalency Factor Range
P-301. Soil Cement Base Course 10=-15
P-304. Cement Treated Base Course 16=23
P-306, Econocrete Subbase Course 16=23
P-401. Plant Mix Bituminous Pavements 17«23
d. Granular Base. The FAA standard for granular base is Item P-209, Crushed Aggregate Base Course.

In some instances 1t may be advantageous to utilize other nonstabilized granular material as base course. Other materials
acceptable for use as granular base course are as follows:

TABLE 3-8. RECOMMENDED EQUIVALENCY FACTOR RANGES

FOR GRANULAR BASE
Material Equivalency Factor Range
P-208, Aggregate Base Course 1.0
P-21 1, Lime Rock Base Course 10

“Substitution of P-208 for P-209 1s permissible only if the gross weight of the
design aircraft 1s 60,000 Ibs (27 000 kg) or less. In addition, if P-208 is
substituted for P-209, the required thickness of hot mix asphalt surfacing shown
on the design curves should be increased 1 inch (25 mm).

e. Stabilized Base. Stabilized base courses offer structural benefits to a flexible pavement in much the
same manner as stabilized subbase. The benefits are expressed as equivalency factors similar to those shown for
stabilized subbase. In developing the equivalency factors Item P-209, Crushed Aggregate Base Course, with an assumed
CBR of 80 was used as the basis for companison. The thickness of stabilized base 15 computed by dividing the granular
base course thickness requirement by the appropriate equivalency factor. The equivalency factor ranges are given below
in Table 3-9. Ranges of equivalency factors are shown rather than single values since variations in the quality of
materials, construction techniques, and control can mfluence the equivalency factor. In the selection of equivalency
factors. consideration should be given to the traffic using the pavement, total pavement thickness, and the thickness of
the indrvidual layer. For example, a thin layer in a pavement structure subjected to heavy loads spread over large areas
will result in an equivalency factor near the low end of the range. Conversely, light loads on thick layers will call for
equivalency factors near the upper end of the ranges.

TABLE 3-9. RECOMMENDED EQUIVALENCY FACTOR RANGES
FOR STABILIZED BASE

Material Eauivalencv Factor Range
P-304, Cement Treated Base Course 12-16
P-306. Econocrete Subbase Course 12-16
P-401, Plant Mix Bituminous Pavements 12=-16

Note: Reflection cracking may be encountered when P-304 or P-306 is used as
base for a flexible pavement. The thickness of the hot mix asphalt surfacing
course should be at least 4 inches (100 mm) to minimuze reflection cracking i
these instances.
f. Example. As an example of the use of equivalency factors, assume a flexible pavement 1s required to
serve a design awcraft weighing 300,000 pounds (91 000 kg) with a dual tandem gear. The equivalent annual departures
are 15.000. The design CBR for the subgrade is 7. Item P-401 will be used for the base course and the subbase course.
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Figure B-3. Rigid Pavement Stabilized Subbase Layer(s) Discussion
(FAA Westergaard method)

324, GENERAL. Rigid pavements for airports are composed of Portland cement concrete placed on a granular or
freated subbase course that is supported on a compacted subgrade. Under certain conditions, a subbase is not required
(see paragraph 326).

325. CONCRETE PAVEMENT. The concrete swface must provide a nonskid surface, prevent the infiltration of
surface water into the subgrade. and provide structural support to the aircraft. The quality of the concrete, acceptance
and control tests, methods of construction and handling. and quality of workmanship are covered in Item P-501,
Portland Cement Concrete Pavement.

326. SUBBASE. The purpose of a subbase under a rigid pavement is to provide uniform stable support for the
pavement slabs. A minimum thickness of 4 inches (100 mm) of subbase is required under all rigid pavements, except as

shown in Table 3-10 below:

TABLE 3-10. CONDITIONS WHERE NO SUBBASE IS REQUIRED

Soil Good Drainage Poor Drainage
Classification No Frost Frost No Frost Frost

Note: X indicates conditions where no subbase is required.

327. SUBBASE QUALITY. The standard FAA subbase for rigid pavements is 4 inches (100 mm) of Ttem P-154,
Subbase Course. In some instances. it may be desirable to use higher-quality materials or thicknesses of P-154 greater
than 4 inches (100 mm). The following materials are acceptable for use as subbase under rigid pavements:

Item P-154 — Subbase Course

Item P-208 — Aggregate Base Course

Item P-209 — Crushed Aggregate Base Course
Item P-211 — Lime Rock Base Course

Item P-304 — Cement Treated Base Course
Item P-306 — Econocrete Subbase Course

Item P-401 — Plant Mix Bituminous Pavements

Materials of higher quality than P-154 and/or greater thicknesses of subbase are considered in the design process
through the foundation modulus (k value). The costs of providing the additional thickness or higher-quality subbase
should be weighed against the savings in concrete thickness.

328. STABILIZED SUBBASE. Stabilized subbase is required for all new rigid pavements designed to
accommodate aircraft weighing 100,000 pounds (45 400 kg) or more. Stabilized subbases are as follows:

Item P-304 — Cement Treated Base Course
Ttem P-306 — Econocrete Subbase Course
Item P-401 — Plant Mix Bituminous Pavements

The structural benefit imparted to a pavement section by a stabilized subbase is reflected in the modulus of subgrade
reaction assigned to the foundation. Exceptions to the policy of using stabilized subbase are the same as those given in
paragraph 320.

329, SUBGRADE. As with a flexible pavement. the subgrade materials under a rigid pavement should be
compacted to provide adequate stability and uniform support: however, the compaction requirements for rigid
pavements are not as stringent as for flexible pavement because of the relatively lower subgrade stress. For cohesive
soils used in fill sections, the top 6 inches (150 mm) must be compacted to 90 percent maximum density. Fill depths
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Figure B-4. Rigid Pavement Stabilized Subbase Layer(s) Discussion (Continued)
(FAA Westergaard method)

greater than 6 inches (150 mm) must be compacted to 90 percent maximum density or meet the requirements of Table
3-2. For cohesive soils in cut sections, the top 6 inches (150 mm) of the subgrade must be compacted to 90 percent
maximum density. For noncohesive soils used in fill sections. the top 6 inches (150 mun) of fill must be compacted to
100 percent maximum density, and the remainder of the fill must be compacted to 95 percent maximum density or meet
the requirements of Table 3-2. For cut sections in noncohesive soils, the top 6 inches (150 mm) of subgrade must be
compacted to 100 percent maximum density and the next 18 inches (460 mm) of subgrade must be compacted to 95
percent maximum density. Swelling soils require special considerations. Paragraph 314 contains guidance on the
identification and treatment of swelling soils.

a. Contamination. In rigid pavement systems. repeated loading might cause intermixing of soft
subgrade soils and aggregate base or subbase. This mixing can create voids below the pavement in which moisture can
accumulate. causing pumping to occur. Chemical and mechanical stabilization of the subbase or subgrade can
effectively reduce aggregate contamination (see paragraph 207). Geotextiles have been found to be effective at
providing separation between fine-grained subgrade soils and pavement aggregates (FHWA-HI-90-001 Geotextile
Design and Construction Guidelines). Geotextiles should be considered for separation between fine-grained soils and
overlying pavement aggregates. In this application, the geotextile is not considered to act as a structural element within
the pavement. Therefore, the modulus of the base or subbase is not increased when a geotextile is used for stabilization.
For separation applications, the geotextile is designed based on survivability properties. FHWA-HI-90-001 contains
additional information about design and construction using separation geotextiles.

330. DETERMINATION OF FOUNDATION MODULUS (k VALUE) FOR RIGID PAVEMENT. In
addition to the soils survey and analysis and classification of subgrade conditions, rigid pavement design also requires
the determination of the foundation modulus. The k value should be assigned to the material directly beneath the
concrete pavement. However, the FAA recommends that a k value be established for the subgrade and then corrected to
account for the effects of the subbase.

a. Determination of kK Value for Subgrade. The preferred method of determining the subgrade
modulus is by testing a limited section of embankment that has been constructed to the required specifications. The
plate bearing test procedures are given in AASHTO T 222, Nonrepetitive Static Plate Load Test of Soils and Flexible
Pavement Components for Use in Evaluation and Design of Airport and Highway Pavements. If the construction and
testing of a test section of embankment is impractical. the values listed in Table 2-3 may be used. The values in Table
2-3. however, are approximate. and engineering judgment should be used when selecting a design value. Fortunately.
rigid pavement is not overly sensitive to k value, and an error in estimating k will not have a large impact on rigid
pavement thickness.

b. Determination of k Value for Granular Subbase. It is usually not practical to determine a
foundation modulus on top of a subbase by testing. at least in the design phase. Usually. the embankment and subbase
will not be in place in time to perform any field tests. so the k value will have to be assigned without the benefit of
testing. The probable increase in k value associated with various thicknesses of different subbase materials is shown in
Figure 2-4. The upper graph in Figure 2-4 should be used when the subbase is composed of well-graded crushed
aggregate, such as P-209. The lower graph in Figure 2-4 applies to bank-run sand and gravel. such as P-154. Both
curves in Figure 2-4 apply to unstabilized granular materials. Values shown in Figure 2-4 are guides and can be
tempered by local experience.

c. Determination of k Value for Stabilized Subbase. As with granular subbase, the effect of stabilized
subbase is reflected in the foundation modulus. Figure 3-16 shows the probable increase in k value with various
thicknesses of stabilized subbase located on subgrades of varying moduli. Figure 3-16 is applicable to cement stabilized
(P-304). Econocrete (P-306). and bituminous stabilized (P-401) layers. Figure 3-16 assumes a stabilized layer is twice
as effective as well-graded crushed aggregate in increasing the subgrade modulus. Stabilized layers of lesser quality
than P-304, P-306. or P-401 should be assigned somewhat lower k values. After a k value is assigned to the stabilized
subbase. the concrete slab thickness design procedure is the same as that described in paragraph 331.
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Figure B-5. Subbase Layer Effect on Subgrade Support, k, for Rigid Pavement
(FAA Westergaard method)
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Figure B-6. Stabilized Subbase Layer Effect on Subgrade Support, k, for Rigid Pavement
(FAA Westergaard method)
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Figure B-7. Flexible Pavement quivalency to Rigid Pavement
(FAA Westergaard method)

subbase must be at the equilibrium moisture content when field CBR tests are conducted. Nommally, a pavement that
has been m place for at least 3 years will be 1 equilibrium. Procedures for calculating CBR values from NDT tests are
also available. Layer conversions (1.e_. converting base to subbase. etc.) are largely a matter of engineering judgment.
When performing the conversions. it is recommended that any converted thicknesses not be rounded off.

406. HOT MIX ASPHALT OVERLAY ON EXISTING RIGID PAVEMENT. The design of a hot mix asphalt
overlay on an existing rigid pavement is also based on a thickness deficiency approach. However, new pavement
thickness requirements for rigid pavements are used to compare with the existing rigid pavement. The formula for
computing overlay thickness 1s as follows:

t=2.5(Fh, - C,h,)

Where:

t =  thickness of hot mix asphalt overlay, inches (mm).

F = a factor which controls the degree of cracking in the base rigid pavement.

hy =  thickness of new rigid pavement required for design conditions, inches (mm). Use the exact
value for hy; do not round off. In calculating hy use the k value of the existing foundation and
the flexural strength of the existing concrete as design parameters.

Cy = acondition factor that indicates the structural mtegrity of the existing ngid pavement. Values
range from 1.0 to 0.75.

h, =  thickness of existing rigid pavement, inches (mm).

a. F Factor. The "F" factor 1s an empirical method of controlling the amount of cracking that will occur

1n the rigid pavement beneath the hot mix asphalt overlay. It 1s a function of the amount of traffic and the foundation
strength. The assumed failure mode for a hot mix asphalt overlay on a existing rigid pavement 1s that the underlying
nigid pavement cracks progressively under traffic until the average size of the slab pieces reaches a critical value.
Further traffic beyond this point results in shear failures within the foundation, producing a drastic increase i
deflections. Since high strength foundations can better resist deflection and shear failure, the F factor 15 a function of
subgrade strength as well as traffic volume. Photographs of various overlay and base pavements shown in Figure 4-2
llustrate the meaning of the F factor. Figures 4-2a. b. and ¢ show how the overlay and base pavements fail as more
traffic 1s applied to a hot mix asphalt overlay on an existing rigid pavement. Normally an F factor of 1.0 15
recommended unless the existing pavement 1s in quite good condition, see paragraph 406b(1) below. Figure 4-3 should
be used to determine the approprate F factor for pavements in good condition.

b. Cy Factor. The condition factor "Cy" applies to the existing rigid pavement. The Cy factor 1s an
assessment of the structural mtegrity of the existing pavement.

(0] Selection of Cy, Factor. The overlay formula is rather sensitive to the Cy, value. A great deal
of care and judgement are necessary to establish the appropriate C,. NDT can be a valuable tool in determining a proper
value. A Cy value of 1.0 should be used when the existing slabs contain nominal structural cracking and 0.75 when the
slabs contamn structural cracking. The designer is cautioned that the range of Cy, values used m hot mix asphalt overlay
designs is different from the "C," values used in rigid overlay pavement design. A comparison of Cy and C; and the
recommended F factor to be used for design is shown below:

C Cy Recommended F factor
0.35 to 0.50 0.75 to 0.80 1.00
0.51t0 0.75 0.81 to 0.90 1.00
0.76 to 0.85 0.91 to 0.95 1.00
0.86 to 1.00 0.96 to 1.00 Use Figure 4.3

The minimum Cy, value 15 0.75. A single C, should be established for an entire area. The C, value should not be varied
along a pavement feature. Figures 4-4 and 4-5 1llustrate Cy, values of 1.0 and 0.75, respectively.
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APPENDIX C. PCN DETERMINATION EXAMPLES

C1l The Using Aircraft Method.

C.1.1  The Using aircraft method of determining PCN is presented in the following steps. This
procedure can be used when there is limited knowledge of the existing traffic and
runway characteristics. It is also useful when engineering analysis is neither possible
nor desired. Airport authorities should be more careful in the application of a Using
aircraft PCN in that the rating has not been rigorously determined.

C.1.2  There are basic steps required to arrive at a Using aircraft PCN:
e Determine the ACN for each aircraft in the traffic mix currently using the pavement.
e Assign the highest ACN value as the PCN.

C.1.3  These steps are explained below in greater detail. Figure C-1 shows the steps needed to
automatically perform the ACN calculations using COMFAA along with the results.
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Figure C-1. Example of COMFAA ACN Batch Results
Libary Functions
1. Load Ext file. “he | " Fe " )
2. Click More to access ACN Computational Ak | Aemave
MOde. Aircralt Aicrall |
3. Check Batch. Partial Screen from un-una.-muwm:
4. Click Flexible Button or Rigid Button. . ; T
5. When calculations finish, click Details COMFAA showing Stop 5 5 I
' Button ’ computational options, w Exit
6. View results. Help Aot
7. Select highest ACN for the pavement’s Steps 1 i 3 |
barad generate the Stap 3.
subgrade category. results table. i+ Batch [ PCA Thick
T Metic | PCA MGW
ST Fbional Modes
* AN Thickness ( Lite Cypegrgitess © Edge Stiers
PCH ©— MEW Flasibile Aigad L‘:Efcﬁ

B L el Step 6. Review Results by clicking on Details|JEIE[E

Single Aircraft ACH Other Calculation Modes
" Flexible & Rigid ¢ PCN  ACM Batch (" Thickness " Life Back

Unit
Conversions

Show
Alpha

Show
Ext File

Besults Table 3. Rigid ACN at Indicated Gross Weight and Stcrength
No. Aircraft Name Gross & G on Tire
Weight Main Gear Pressure A(ELE) B(Z2L) C{l47) Di74) Step 7 Choose
1 A300-Ed STD 365,747 34,00 z16.1 48.5  E7.3  66.9 5.5 the highest ACN
Z A319-100 std 141,378 9z.60 172.6 34.7  37.1 39,3  4l.Z in the Pavement's
3 Adw. B727-200 Basic 185,200 96.00 148.0 49.3 52.7 55,8 58.3
4 B737-300 140,000 30.36 201.0 38z 40.1 4Z.0  43.5 Subgrade Category
& B747-400 277,000 9332 200.0 EZ.6 €3.0 74.6 BE.3
& B757-2Z00 ER 396,000 9082 190.0 43.4 51.9 6z.0 71.4
7 B777-2z00 ER 557,000 21_a30 205.0 43.7 63.6 8Z.6 1l0l1.Z
2 DCB-63 330,000 96_1Z7 194.0 44.8 E3.3 6Z.Z 70.Z

1. Assign the pavement surface type as code F or R.

2. From available records, determine the strength of the pavement subgrade. If the
subgrade strength is not known, make a judgment of Medium or Low

3. Determine which aircraft has the highest ACN from the list of aircraft that regularly
use the pavement, based on the surface type code assigned in Step 1 and the
subgrade code in Step 2. ACN values may be determined from the COMFAA
program or from ACN graphs found in the manufacturer’s published ACAP
manuals. Use the same subgrade code for each of the aircraft when determining the
maximum ACN. Base ACNs on the highest operating weight of the aircraft at the
airport if the data is available; otherwise, use an estimate or the published maximum
allowable gross weight of the aircraft in question. Report the ACN from the aircraft
with the highest ACN that regularly uses the pavement as the PCN for the
pavement. NOTE: The FAA recommends that an aircraft be considered to
'regularly use' the pavement if the 20-year total of coverages exceeds 1,000. The
number of annual departures of the aircraft corresponding to this coverage level can
be obtained from COMFAA by switching to PCN or Thickness mode and entering
1000 in the 'Flex 20yr Coverages' or 'Rigid 20yr Coverages' field, as appropriate. In
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COMFAA, coverages are independent of subgrade strength, so an arbitrary CBR or
k value can be entered in the appropriate field to compute coverages.

4. The PCN is simply the highest ACN with appropriate tire pressure and evaluation
codes added. The numerical value of the PCN may be adjusted up or down at the
preference of the airport authority. Adjustments are not considered standard
practice but reasons for adjustment may include local restrictions, allowances for
certain aircraft, or pavement conditions.

5. The tire pressure code (W, X, Y, or Z) should represent the highest tire pressure of
the aircraft fleet currently using the pavement. For flexible pavements, code X
should be used if no higher tire pressure is evident from among the existing traffic.
It is commonly understood that concrete can tolerate substantially higher tire
pressures, so the rigid pavement rating should normally be given as W.

6. The evaluation method for the Using aircraft method is reported as U.

Using Aircraft Example for Flexible Pavements.

The following example illustrates the Using aircraft PCN process for flexible
pavements:

An airport has a runway with the known traffic mix shown in Table C-1. The runway
has a flexible (asphalt-surfaced) pavement with an estimated subgrade strength of CBR
9, which puts it in subgrade category B. The flexible pavement ACNs for each aircraft
in the mix are shown in Table C-1.

C-3
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Table C-1. Using Aircraft and Traffic for a Flexible Pavement
Unit Show Show 5!ngleﬁ.1aalt.ﬁll:.H N |:|.|:hEI Ea!wla!:mnhludes o .
Conversions | Alpha Ext File * Flexible  Rigid ™ PCM " ACM Batch ~ Thickness © Lif
Tﬂp PGI‘thI‘I [~ Sawve PCH Output to a Text File
Flexible Pavement Thickness Design by the CBR Hethod - Units are English
Ho. Aircrafc Hame Gross We. Arnm. Deps. Coverages CER EEWL Des. Thickness
1  A300-B4 STD 264,747 1,500 le 434
2 A315-100 std 141,978 1,200 6,443 Recommended
3 B737-300 140,000 £,000 21,003 ZD-YI' Cgverageg
4 EBT47-400 877,000 1,000 11,470 =
£ EB7&7-200 ER 396,000 2,000 21813 FOr REQU'EI’ USII‘IQ
& E777-200 ER £57,000 1,000 14,583 = .
. 7 DCa-63 230,000 2,000 24,581 Aircraft IS About 1,000
Uniit Show Show Sl.nglsaﬁ.ufcrarl.&m N EIFhﬂ Ealcul#mnhhdes . . )
Conversions Alpha Est File {* Flexible ¢ Rugid " PCH + ACH Batch ( Thickness  Lik
BOﬂQm Pﬂ[’tlﬂn [~ Sawe PCN Dutpul to a Text File
Flexible ACH at Indicateéed Gross Weight and Strength. Units = English.
Ho. Adrcrafc Hame Gross ¥ GW on Tire ACH at Indicated Code
Weight Hain Gear Pressure A{lE} E{L10) Ci{E) JER S ]
1 A300-B4 ETD 264,747 a4, 00 Z16.1 46,1 5l.4 £2.5 79.4
2 A315-100 std 141,578 az.e0 172.6 3.9 Iz2.8 36,4 4z2.1
3 B737-300 140,000 a0, 26 201.0 33,0 34.8 38,8 42.8
4 B747-400 Max s77,000 93.32 200.0 53.2  59.3 726 94.2 =
£ B767-200 ER 396,000 a0, 22 130.0 44.9 49.6 E3.8 80.2
& BE77?7-200 ER 657,000 Sl.80 Z05.0 451 55.4 &8.0 94 & Table
7 DCE-£3 330,000 96,12 196.0 43.2  48.8  se.5 732 A%l

e Since this is a flexible pavement, the pavement type code is F, (Table 4-1).

e The subgrade strength under the pavement is CBR 9, or Medium category, so the
appropriate code is B (Table 2-2).

e The highest tire pressure of any aircraft in the traffic mix is 216.1 psi, so the tire
pressure code is X (Table 4-2).

e From the above list, the critical aircraft is the B747-400, because it has the highest
ACN of the group at the operational weights shown (59.3/F/B). Additionally, it has
regular service.

e Since there was minimal engineering analysis done in this example, and the rating
was determined simply by examination of the current aircraft using the runway, the
evaluation code from Paragraph 4.6.5 is U.

e Based on the results of the previous steps, the runway pavement should tentatively
be rated as PCN 59/F/B/X/U, assuming that the pavement is performing
satisfactorily under the current traffic.

o If this pavement was a taxiway, the airport could rate this taxiway as the same PCN.
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C.2.3 If the pavement shows obvious signs of distress, this rating should be adjusted
downward by the airport authority. If the rating is lowered, then one or more of the
aircraft will have ACNs that exceed the assigned rating. This may require the airport to
restrict the allowable gross weight for those aircraft or consider pavement
strengthening.

C3 Using Aircraft Example for Rigid Pavements.

An airport has a runway with the known traffic mix shown in Table C-2. The runway
has a rigid (concrete-surfaced) pavement with an estimated k-value of 300 Ibs/in3,
which puts it in subgrade category B. The rigid pavement ACNs for each aircraft in the
mix are shown in Table C-2.

Table C-2. Using Aircraft and Traffic for a Rigid Pavement

- Single Aircraft ACN Other Calculation Modes
Unit Show Show % 2 SRS . 2 Pk
Conversions Alpha Ext File " Flexible ngld " PCN ACN Batch ¢ Thickness ¢ Life
|
Top Portion [~ Save PCN Output to a Text File
| Rigid Pavement Thickness Design by the AC 150/5320-6C/D EBdge Stress Method
Units = English, & Value = 300.0 lbs/in"3
No. Aircraft Name Croszs We. JAnn. Deps. Coverages RRS Des. Thickness
lbs in in

1l A300-B4 STD 364,747 1,500 8,217

2 A315-100 =rd 141,978 1,200 6,443 Recommended

3 B737-300 140,000 6,000 21,003 20-yr Coverages

4 B747-400 877,000 1,000 5,738 =

s B767-200 ER 396,000 2,000 10,907 For Regular Using

€ B777-200 ER 657,000 1,000 4,861 Aircraft is About 1.000

7 DC8=63 330,000 3,000 17,291 40.84 13.48

Unit Show Show ’SpgleAfuthl?N = Olha Calcuflon Modes ) S

Conversions Alpha Ext File " Flexible  Rigid " PCN ¢+ ACN Batch ¢ Thickness ( Life
Bottom Portion [~ Save PCN Output to a Text File
Rigid ACN at Indicated Cross Weight and Strength. Units = English.

No. Aircraft Name Cross $ CW on Tire ACN at Indicated Code

Weight Hain Gear Pressure A(SSZ) B(295) C(147) D(74)

1 A200-B4 STD 364,747 94.00 216.1 48.3 §7.1 66.7 78.2
2 A319-100 std 141,978 9zZ.60 172.6 34.7 37.1 39.3 41.2

s BEman_ann ) an o2 Ay A “e o Al A A an e _— -

e Since this is a rigid pavement, the pavement type code is R (Table 4-1).

e The subgrade strength under the pavement is k=300 pci, which is Medium category,
so the appropriate code is B (Table 2-1).

e Concrete surfaces can tolerate high tire pressures, so tire pressure code W found in
Table 4-2 should be used for rigid pavement.

e The B777-200 has the highest ACN of the group at the operational weights shown
(63.6/R/B/W).
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e Since there was no engineering analysis done in this example, and the rating was
determined simply by examination of the current aircraft using the runway, the
evaluation code from Paragraph 4.6.5 is U.

e Based on these steps, the pavement should tentatively be rated as PCN 64/R/B/W/U
in order to accommodate all of the current traffic.

e |If the pavement shows obvious signs of distress, this rating should be adjusted
downward by the airport authority. If the rating is lowered, then one or more of the
aircraft will have ACNs that exceed the assigned rating. This may require the
airport to restrict the allowable gross weight for those aircraft or consideration of
pavement strengthening. The rating could also be adjusted upward, depending on
the performance of the pavement under the current traffic.

C4 The Technical Evaluation Method.
Use the technical evaluation method of determining PCN when there is reliable
knowledge of the existing traffic and pavement characteristics. Total thickness and
cross-sectional data are needed to determine the equivalent pavement thickness as
described in detail in section 2.1. Although the technical evaluation provides a good
representation of existing conditions, the airport authority should recognize there are
many variables in the pavement structure as well as the method of analysis itself. The
objective of the technical method is to consolidate all traffic into equivalent annual
departures, determine allowable gross weight, and assess the ACN for each aircraft in
the traffic mixture so that a realistic PCN is selected.
Figure C-2. Flexible Layer Equivalency Spreadsheet to Support COMFAA
[ Roforonce Guidance AC 15v5335.58 App
] .
PAOIT3 P 403 ‘  Pa03pa0y | SOM916
P06 ECONOCRTE | P-306 ECONOCRIE
P-304 CEM. TRTD : 1 india
P209 Cr AGG b Ogl-154 1.4)
P.208 Agg. P-211
P30 SOIL.CEM.
P-154 Subbase
English
Equivalent Thickness, mm CBR 2.0
P4013 50 | |COMFAA Thickness 31.9 in.
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Figure C-3. Rigid Layer Equivalency Spreadsheet to Support COMFAA.
Existing Rigid Eval
Ref. AC 1500533558 Appendix A2 Rigid | Pavement Layers | ENTER Existing Layer Improved\ k. Arpt LOC 1D tyu
. Pavement Structure ltems Layer Thickness | Thickness yolue Pavement 1D werty
Figure A2.7 P-401 Overlay(s) 5.0 inJ25 2 , oy to P.501, P-401 Overlayls) 5025
Rigid Pavement Thickness P.501 160 in 18.0 2501 P.501 6.0 in
ThirdPoint Flexural Strength Flexural strength 6500  pai el Flexural strength 6500 pai
Figure A2, default maximem kvakie = | 401 ondior P403 40 in (8 Below or Input k A1 andlor 403 40in
00 Ibfin®3, (135.7 MN/mA3) OR input k. N 1 P06 0.0in
value if greater. I P Y
R l 4 d = e
Combined Top and Bottom Figure A2, b 2208 Sadler P11 or P- 0.0in
00 in 60 13 &0l 00in
P 154
COMFAA Inputs Subgrade kvaive ; ™ - ; Ve .
Subgrade k= 301.0 Ibfin*3
Rigid Pavement t = 18.0 in,
Flexural strength = 650.0 psi

C5 Technical Evaluation for Flexible Pavements.

C.5.1 The following list summarizes the steps for using the technical evaluation method for
flexible pavements:

Determine the traffic volume in terms of type of aircraft and number of annual
departures/traffic cycles of each aircraft that the pavement will experience over its
life.

Determine the appropriate reference section to use based on the number of wheels
on main gears.

Determine pavement characteristics, including the subgrade CBR and equivalent
pavement thickness.

Calculate the maximum allowable gross weight for each aircraft on that pavement at
the equivalent annual departure level.

Calculate the ACN of each aircraft at its maximum allowable gross weight.
Select the PCN from the ACN data provided by all aircraft.

C.5.2  These steps are explained in greater detail below. These steps are automated in the
COMFAA software. The results file is presented in three tables. (This file is displayed
by selecting the ‘details’ button in the COMFAA support spreadsheet.)

Results Table 1 details input traffic data including thickness requirements for each
aircraft at evaluation thickness and CBR.

Results Table 2 displays the PCN values for each aircraft at the evaluation pavement
thickness and subgrade CBR, where each aircraft in turn is considered the critical
aircraft (i.e., all operations are converted to operations of the critical aircraft). This
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table also displays the CDF value representing the damage contribution from each
aircraft..

e Results Table 3 lists the ICAO standard ACN values for each aircraft in the traffic
mix at the appropriate subgrade category.

C.5.3  Figure C-3 shows an example results file. Several examples using the same traffic mix
with different pavement structures at the end of this section further illustrate the
process.

Table C-3. Excerpt from COMFAA PCN Batch Results File for Flexible Pavement

CER

Evaluation pavement thickness

Pass to Traffic Cycle (ProTC) Ratio
Hanimus nusbar of vhaels per gear
Haximus nusber of gears per alreralt

2.00 {fubgrade Category is C(&}) e

3L.90 in e
4,00 e
&

4

At least one aircrafc has 4 or more wheels per gear. The FAA recommeénds & reference fection Aassuming
5 inches of HMA and 8 inches of crushed aggregate for squivalent thickness calculations.

Results Table L. Input Traffic Data

Top Po“lo“ Gross Tercant Tire Armusl Z0-yr &D
HY, hircrattc Hama Waight Gross Wt Prass Daps Coverages Thick
o AR T 365,747 24.00 2L6.1 1,500 LE,456 22.8¢
2 A315-100 szed 141,978 BSZ.60 172.6 L, Z00 6,443 ZZ.08
3 EBT73I7=300 140,000 50,86 Z01.0 &, 000 31,003 25.19
4 BT47=400 877,000 93 32 200, 0 1,000 11,470 al.ze eu
& PBET7&67=200 ER 29E,000 90 82 190. 0 2,000 21,8132 29 44
& E777-200 ER €57,000 91.20 205.0 1,000 14,882 20. 54
T DCa-82 230,000 95,12 1%6.0 2,000 24,881 20.12

Basults Table I, FCH Valuas

Mlddle Pn“lnn Cricical Thickhess Haxisaws ACN Thick at
Aireralit Toval for Total Allowakble Hax. Allowable PCH on
Aircraft Name Egquiw. Cowe. Equiw. Cowve, Grogs Weight Grogs Weight CDF CiGE)
1 A200-B4 STD 105, 365 32. 58 356, 000 35,36 0.2580 50. 2
P43 .180 4 -r_000, 000 22 22 128, 738 27.19 0. 0001 25,9
2 Pi..sI2 -1, 000,000 2227 127, 262 2802 0. 0021 7.9
4 B747-400 28,764 3278 845,875 e 37.78 6. 9078 &3, 8
5 EB7e7-200 ER 221,077 2,48 387,137 24 .60 0. 1520 ET.8
& B777-200 ER 85,242 32.35 544,594 37.00 0.2826 65,0
7 DCo-63 239,928 32.44 322,435 34.27 D.2381 £6.6
Toral CDF =  1.6519
Besules Table 3. Flexible ACH at Tndieated Cross Veight and Serangth Total CDF>1

Ho. Aircraft Name Gross % GW on Tire ACH ACH on

Bottom Portlnn Weight HMain Gear Pressure Thick Cigl

1 AZ00-B4 STD 365,747 24,00 218,11 236,07 E2.8
2 AZ12-100 std 141,378 22,60 172. & 27. 48 36.4
3 B737-300 140,000 20. 86 201.0 28.36 38.8
4 B747=-400 877,000 33.32 Z00.0 38.81 9 2.6
5 B767=-200 ER 396,000 0. 82 150.0 35.22 3. B
TR -2 EF €=7,000 21.80 205.0 I7T.EE 2.0
T LZI-Z3 320,000 95.12 196.0 4. 84 2 £

1. Determine the traffic volume in terms of annual departures for each aircraft that has
used or is planned to use the airport during the pavement life period. Record all
significant traffic, including non-scheduled, charter, and military, as accurately as
possible. This includes traffic that has occurred since the original construction or
last overlay and traffic that will occur before the next planned overlay or
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reconstruction. If the pavement life is unknown or undetermined, assume that it
will include a reasonable period of time. The normal design life for pavement is 20
years. However, the expected life can vary depending on the existing pavement
conditions, climatic conditions, and maintenance practices.

The information necessary for the traffic volume process is—
e Past, current, and forecasted traffic cycles of each significant aircraft.
e Aircraft operational or maximum gross weights.

e Typical aircraft weight distribution on the main and nose gear. If unknown,
AC 150/5320-6 assumes 95 percent weight on the main gear.

e Main gear type (dual, dual tandem, etc.).

e Main gear tire pressure.

e Fuel-loading practices of aircraft at the airport (P/TC ratio).
e Type of taxiway system — parallel or central (P/TC ratio).

From field data or construction drawings, document the CBR of the subgrade soil.
Alternatively, conduct field or laboratory tests of the subgrade soil in order to
determine the CBR. Accurate portrayal of the subgrade CBR value is vital to the
technical method because a small variation in CBR could result in a
disproportionately large variation in the aircraft allowable gross weight and the
corresponding PCN.

The COMFAA program calculates pavement thickness requirements based on
annual departures. COMFAA allows the user to directly input either coverages or
annual departures. Since the pass-to-coverage ratio for flexible pavement may be
different than rigid pavement, the user must enter coverages in the appropriate
location for each pavement type.

Determine the total pavement thickness and cross-sectional properties. The
thickness of the pavement section under consideration must be converted to an
equivalent pavement thickness based on a standard reference pavement section for
evaluation purposes. The equivalent pavement thickness is the total thickness
requirement calculated by the COMFAA program assuming minimum layer
thickness for the asphalt surface, minimum base layer thickness of material with a
CBR 80 or higher, and a variable subbase layer with a CBR 20 or greater. If the
pavement has excess material or improved materials, the total pavement thickness
may be increased according to the FAA CBR method as detailed in Appendix B.
The pavement is considered to have excess asphalt, which can be converted to extra
crushed aggregate equivalent thickness, when the asphalt thickness is greater than
the minimum thickness of asphalt surfaced. The recommended reference section
for this traffic mix is an asphalt surface course thickness of 5 inches. The pavement
may also be considered to have excess crushed aggregate base thickness when the
cross-section has a high quality crushed aggregate base thickness greater than 8
inches or when other improved materials such as asphalt stabilization or cement
treated materials, are present. Likewise, additional subbase thickness or improved
subbase materials may also be converted to additional total pavement thickness.
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Using the support program facilitates converting existing pavement structures to the
requisite standard equivalent structure used in COMFAA.

Using the annual departures and P/TC ratio for the runway, the equivalent
pavement thickness, and the CBR of the subgrade, compute the maximum
allowable gross weight for each aircraft at the appropriate ICAO standard subgrade
support category using the COMFAA program in the pavement design mode.

Assign the subgrade CBR strength found in Step 2 to the appropriate standard
ACN-PCN subgrade code as given in Table 2-2.

The ACN of each aircraft at the maximum allowable gross weight is determined
from the COMFAA program in the ACN mode. Enter the allowable gross weight
of the aircraft, and calculate the ACN based on the standard subgrade code
corresponding to the CBR found in Step 2. Alternatively, consult an “ACN versus
Gross Weight” chart as published in the manufacturer’s ACAP manuals.

Assign the tire pressure code based on the highest tire pressure in the traffic mix
from Table 4-2. Keep in mind the quality of the asphalt surface layer, as discussed
in Section 2.1, when assigning this code. NOTE: Code X is recommended for
pavements with 5 or more inches of EXISTING asphalt. Code Y is recommended
for pavements with 3 or less inches of EXISTING asphalt.

When the evaluation method is technical, assign the code of T, as described in
paragraph 4.5e.

The numerical value of the PCN is selected from the list of values in COMFAA
Batch PCN Results Table 2. If all aircraft regularly use the airport, then select the
highest PCN value correlated with the subgrade code and report it as the PCN. If
some of the aircraft in the traffic mix use the airport infrequently, then further
consideration must be given to the selection of the PCN. If an aircraft that operates
infrequently at the airport generates a PCN value considerably higher than the rest
of the traffic mix, then using this aircraft to determine the PCN may result in an
unrealistic value. A more reasonable PCN can be determined if this aircraft’s
operations are set to 1,000 coverages.

If the calculated maximum allowable gross weight is equal to or greater than the
critical aircraft operational gross weight required for the desired pavement life
(Total CDF<1), then the pavement is capable of handling the predicted traffic for
the time period established in the traffic forecast. Accordingly, the assigned PCN
determined in Step 10 is sufficient. If the allowable gross weight is less than the
critical aircraft gross weight required for the desired pavement life (Total CDF>1),
then the pavement may be assigned a PCN equal to the ACN of the critical aircraft
at that gross weight, but with a lower expected pavement life. Additionally, it may
then be necessary to develop a relationship of allowable gross weight based on the
assigned PCN versus pavement life. Appendix D provides procedures on how to
relate pavement life and gross weight for flexible pavements in terms of PCN. Any
overload (see Appendix D) should be treated in terms of ACN and equivalent
critical aircraft operations per individual operation. Allowance for the overload
should be negotiated with the airport authority since pre-approval cannot be
assumed. Specific procedures on how to relate pavement life and gross weight for
flexible pavements are found in Appendix D.
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C.6 Technical Evaluation Examples for Flexible Pavements.

The following four examples demonstrate the technical evaluation method of
determining a PCN for flexible pavements. The first example pavement is for an under-
strength pavement with a traffic volume that has increased to such a level that pavement
life is reduced from the original design (Total CDF > 1). The second pavement has a
thickness nearly equal to the structural requirement for the 20-year traffic (Total CDF =
1). The third example pavement is the same as the first, except the taxiway has a central
configuration rather than parallel, which effectively doubles the number of coverages
and reduces the PCN. The fourth example demonstrates a consistent method to report
PCN when the pavement under consideration contains significant excess structural
capacity relative to the forecast traffic (Total CDF << 1).

C.6.1 Flexible Pavement Example 1.

C6.11 An airport has a flexible (asphalt-surfaced) runway pavement with a
subgrade CBR of 8 and a total thickness of 32.0 inches, as shown in Fig. C-
4 (5 inch asphalt surface layer, 4 inches of stabilized base, 6 inch base layer
and 17 inches subbase layer). The traffic mix is the same as in the Using
Aircraft example, section 3.1. It is assumed for the purposes of this example
that the traffic level is constant over the 20-year time period. Additional fuel
is generally obtained at the airport before departure, and the runway has a
parallel taxiway (P/TC ratio = 1). The pavement was designed for a life of
20 years. The combined thickness of the P-304 and P-209 exceeds the
minimum standard for the CDF analysis method and is converted to
additional P-154 as shown in Figure C-2 and Table C-4 for an equivalent
pavement thickness of 31.9 inches.
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Figure C-4. Screen Shot of PCN Worksheet in COMFAA Support Spreadsheet for
Computing Equivalent Pavement Structure in Flexible Example 1

P-401 reference t

5.00 |in.

Project Details

P-209 reference t

8.00 [in.

Examples

Evaluation thickness t = 31.9in.
Evaluation CBR = 8.0

Reference Guidance AC 150/5335-58 App A-2 EXiSt_ing Existing Pavement Equivalent Pavement
Fig. A2-2 | Figs.A2-1&2| Flexible 0
Flexible Pavement |Convert to| Convertto || Pavement | ENTER Existing P-401 HMA
Structure Items P-209 P-154 Layers Layer Thickness [|| e e [ an ety
P-401/3 P 403 16 useraa || P-40v/3 50 in. : o bace
1 [v] std 10
P-306 ECONOCRTE 1.2 Factors PEE 00 in || P-209
| [=
P-304 CEM. TRTD 12 n/a P-304 40 in_ g |
= 20
P-209 Cr AGG 1.0 1.4 P-209 6.0 in. (z ] 154 Subbase
o
P-208 Agg, P-211 1.0 1.2 P-208 00 in |=
£ |
g 30
P-301 SOIL-CEM. n/a 1.2 P-301 00 in |3
P-154 Subbase n/a 1.0 P-154 15.0 in. CBR8.0
E— 40
Equivalent Thickness, mm Subgrade CBR... 8.0 1
P-401/3 5.0
|O Metric | ® English
P-209 8.0 Format Save Clear Saved | Zero Layer
P-154 18.9 Chart Data Data Data
Total 31.9 Loc_ID Pavement ID
ENTER Ref.Section Requirements ABC 5-23 COMFEAA In puts

Recommended PCN Codes: F/C/X

Table C-4. Conversion to Equivalent Pavement Structure in Flexible Example 1

Existing Pavement Structure. P-304

plus P-209

combined exceed P-209 requirements.

Equivalent Pavement Structure. A portion of P-

304 is converted to P-209 and excess P-304
converted to P-154. This conversion results in 1.9
inches added to the equivalent pavement
thickness.

5 inch asphalt surface layer (P-401)

4 inch base layer (P-304)

6 inch base layer (P-209)

17 inches subbase layer (P-154)
Subgrade CBR 8

5 inch asphalt surface layer (P-401)
8 inch base layer (P-209)
20.9 inch subbase layer (P-154)
33.9 inch total thickness
Subgrade CBR 8
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Figure C-5. Detailed COMFAA Batch PCN Output — Flexible Example 1

CER = 5.00 (Subgrade Category is Ci(&))
Evaluation pawement thickness = 31.30 in
Pas=s to Traffic Cycle (PtoTC) Ratio = 1.00
Maximum number of wheels per gear = &
Maximam number of gears per aircraft = 4
At least one aircraft has 4 or more wheels per gear. The FAL recommends a reference sectioh assuming

E inches of HMAL and 8 inches of crushed aggregate for equivalent thickness calculations.

Besults Table 1. Input Traffic Data

Gross Percent Tire Anruaal z0-vr &D
MNo. Aircraft MName WMeight Gross Tt Press Leps=s Cowverages Thick
1 Az00-E4 ETD 264,747 3400 zZle. 1 1,800 16,4324 a9
Z  AZ159-100 =td 141,378 S2EZ_&0 17Z. 6 1,Z00 G, 443 zz.08
3  ET3T-300 140,000 20.8&8 zol.0 &,000 21,003 ZE.1%
4 ET47-400 877,000 33.3Z zoo.o 1,000 11,470 31.Z28
L EBTE7-EZ00 ER 396,000 S0.8E 120.0 z.,000 21,813 9. 44
& BY??-E00 ER 657,000 S1.80 Z05.0 1,000 14,583 30.54
7 LDCE-&3 230,000 96 1Z 126.0 2,000 24,581 0.1z
Besults Table 2. PCHN Values
Critical Thickness Maximum ACHN Thick at
Aircraft Total for Total Allowahle Max. Allowable FCH on
No. Aircraft Name Ecuiv. Cows. Ecaiv. Cows. Gross Weight Gross Weight CDF Cigl
1 Az00-E4 ETD 102,787 3Z.54 3LE,ZEE 35,31 0.Z454 £0.1
Z  AZ159-100 =td =5, 000,000 3Z.E23 133,771 Z27.13 0,000l 3E.7
3  ET3T-300 =5, 000,000 32,27 137,402 zZg.03 0.00z1 7.9
4 ET47-400 26,553 32,73 847,310 37.80 o.7avwa £8.9
L EBTE7-EZ00 ER 219,385 3E.44 287,270 3461 0. 1l&20 E7.8
& EBY??-Z00 ER 84,591 2Z.34 E45, 067 27.01 O.Z826 E6.1
7 LDCE-&3 238,098 2Z.432 FEE,E4E 24,27 0.z38l EE. &
Total CDF = 1.633Z

Besults Table 3. Flexible ACN at Indicated Gross Weight and Strength

No. Aircraft Name Gross % Gl on Tire ACH ACH on

Meight Main Gear Pressure Thick cigl
1 a300-E4 STD 264,747 24,00 Zle. 1 26,00 EZ. 5
Z AZ12-100 =td 141,378 2Z.60 1726 Z27.48 36,4
3 BY37-300 140,000 Q0. 86 zZ01.0 Z8.36 35.8
4 BY47-400 877,000 23,32 zZO00.0 38.81 TZ.6
L BYE?-Z00 ER 296,000 0.8z 1300 aL.E2E La.8
& BY7Y?-Z00 ER EL57, 000 21.80 Z05.0 237,55 £2.0
7 DCE-63 330,000 26,1 136.0 34L84 E&. &

C.6.1.2 Figure C-5 shows the results of the COMFAA Batch PCN Flexible
calculations. The top portion of Figure C-5 (Results Table 1) shows the
required thickness in accordance with the FAA CBR method for a flexible
pavement with a CBR 8 subgrade. The B747-400 aircraft has the greatest
individual pavement thickness requirement (31.3 in.) for its total traffic over
20 years. Note that the thickness requirements for several individual aircraft
are approximately equal to, or slightly less than, the evaluation pavement
thickness of 31.9 in. This indicates that the pavement thickness may be
deficient for existing traffic.
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The middle portion of Figure C-5 (Results Table 2) shows the results of the
detailed method based on the cumulative damage factor (CDF) procedure
that calculates the combined damage from multiple aircraft in the traffic
mix. The numerical values in the CDF column represent damage to a 31.9-
in. thick flexible pavement on a CBR 8 subgrade for each aircraft in the list.
The total CDF represents the combined damage from this traffic. Taking
each aircraft in turn as the critical aircraft, the program computes total
equivalent coverages (based on a CDF analysis), the corresponding
thickness for the total equivalent coverages (which is greater than the
required thickness for the individual aircraft shown in Results Table 1), and
a maximum allowable gross weight. The ACN of the aircraft at the
maximum allowable gross weight at 10,000 coverages, at the appropriate
ICAO standard CBR, is computed and reported in Results Table 2 as the
PCN (last column). In this example, there are two aircraft that can load the
pavement over 5,000,000 times before the pavement fails (critical aircraft
total equivalent coverages > 5,000,000). These aircraft have little impact on
this pavement’s structural performance, and the corresponding PCNs are
low. The PCN for this pavement can be reported as the highest PCN in the
PCN column. Based on the information in Figure C-5, the airport may
report a PCN of 69/F/C/WI/T or 69/F/C/XI/T.

The bottom portion of Figure C-5 shows the ICAO standard ACN of each
aircraft at the input values of gross weight, percent gross weight on the
main gear, and tire pressure. When the total CDF>1, as is the case in this
example, at least one of the ACN values reported in Results Table 3 will
exceed all of the PCN values in Results Table 2. In this example, the ACN
computed for the B747 is 72.6 on subgrade category C, so the pavement
does not have sufficient strength to support existing traffic.

The following notes apply when total CDF > 1.:

1. Atleast one ACN value in Results Table 3 will be greater than all of the
PCN values in Results Table 2.

2. For all aircraft, the thickness for total equivalent coverages (Column 3
in Results Table 2) will exceed the evaluation pavement thickness for
the input subgrade CBR.

3. For all aircraft that have fewer than 5,000,000 total equivalent
coverages as reported in Column 2 of Results Table 2, the
corresponding thickness for total equivalent coverages in Column 3 will
be greater than the input evaluation thickness.

4. One aircraft in the list will have the fewest equivalent coverages,
greatest thickness requirement for total equivalent coverages, and
greatest ACN thickness at the maximum allowable gross weight. The
largest ACN thickness value in Results Table 2 (the PCN thickness
value) will be less than at least one ACN thickness value in Results
Table 3.
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5. A project to strengthen the pavement to support forecast traffic is
required.

6. An overload analysis should be performed.

C.6.2  Flexible Pavement Example 2.
C.6.21 This second example has the same pavement cross section and subgrade
CBR as Example 1, but with reduced traffic that results in a total CDF equal
to 1. As in Flexible Example 1, the taxiway has a parallel configuration
(Figure A-1b) such that the P/TC ratio = 1. Since the pavement cross
section is the same as in Example 1, the evaluation thickness is likewise the
same (31.9 in.). The traffic is given in Table C-5.
Table C-5. Input Traffic Data for Rigid Example 1
No. Aircraft Name Gross Percent GW Tire Annual
Weight, Ibs. on Main Pressure, psi | Departures
Gear
1 A300-B4 STD 364,747 94.00 216.1 915
2 A319-100 STD 141,978 92.60 172.6 732
3 B737-300 140,000 90.86 201.0 3,660
4 B747-400 877,000 93.32 200.0 610
5 B767-200 ER 396,000 90.82 190.0 1,220
6 B777-200 ER 657,000 91.80 205.0 610
7 DC8-63 330,000 96.12 196.0 1,830
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Figure C-6. Detailed COMFAA Batch PCN Output — Flexible Example 2

CER = 2.00 {(Subgrade Category is C{&)

Evaluation pawement thickness = 31_90 in
Pas=s to Traffic Cycle (PtoTC) Ratio = 1_.00
Maximam number of wheels per gear = &
Maximuam number of gears per aircraft = 4
At least one aircraft has 4 or more wheels per gear. The FAlLd recommends a reference sectioh assuming

L inches of HML and 8 inches of crushed aggregate for egquivalent thickness calculations.

Besults Table 1. Input Traffic Data

Gross Percent Tire Anrmaal Z0-vr &I
No. Ajrcrafr MName WMeight Gross Tt Press Deps Cowerages Thick
1 A4z00-E4 ETD 264,747 34._00 216.1 21k 10,0F8 Z8.94
Z  AZ159-100 std 141,378 B32E_&0 17z. 68 T3E 3,930 z1.27
3 ET3T-300 140,000 30.8&8 zZ01.0 2,660 18,91z 24,44
4 ET47-400 877,000 33_3Z z00.0 510 5,997 30.34
&L EBT7e7-Z00 ER 336,000 30.82 120.0 1,220 13,306 Z8.65
& EBT7?7-Z00 ER 657,000 31_80 Z0&.0 510 5,896 Z23.90
7 DCB-63 330,000 S&6.12 12&.0 1,830 Z1,0258 29,41
DBesults Table 2. PCH Walues
Critical Thickness Maximam ACHN Thick at
Aircraft Total for Total Allowable Max. Allowable PCH on
No. Aircraft Name Ecuiv. Cowvs. Ecuiwvw. Cows. Gross Weight Gross Weight CLF Cig)
1 Az00-E4 ETD E&, 959 21.920 264,749 26,00 O.1427 2.5
Z  AZl19-100 =td =L,000,000 21.20 141,378 Z27.485 0.000L 6.4
3 ET3T-300 =L,000,000 21.20 140,000 Z8.36 0.0013 38.8
4 ET47-400 1&,201 21.90 277,004 28.81 0.431% TZ.6
£ ETe7-Z00 ER 133,827 21.90 296,002 3L.ZE 0.0934 Ea.8
& EBT7?7-Z00 ER E1l,500 21.90 EE7, 002 37.55 0.1724 53.0
7 DC3-&3 145,238 21.90 330,001 24,584 0.14EZ E&.E
Total CDF = 0.593933

Besults Table 3. Flexible ACN at Indicated Gross Weight and Strength

No. Aircraft Name Gross % GW on Tire ACH ACN on

WMeight Main Gear Pressure Thirck Cia)
1 A300-B4 STD 364,747 94.00 216.1 36,00 2.5
£ A312-100 =td 141,978 SZ.60 17E. 6 7. 45 6.4
3 BY37-3200 140,000 20. 86 z01.0 z8. 36 8.8
4 BY47-400 277,000 23,38 z00.0 28,81 VE.B
L BYE7-Z00 ER 296,000 20,82 120.0 3L.22 E3.8
& BY7?-Z00 ER &7, 000 21.80 Z0&.0 a37.EE £2.0
7 DCE-63 330,000 26.1E 12&.0 24,54 Eg.E

C.6.2.2 Figure C-6 shows the results of the COMFAA Batch PCN Flexible
calculations for Example 2. The top portion of Figure C-6 (Results Table 1)
shows the required thickness using the CBR thickness design in accordance
with the FAA CBR method for a flexible pavement with a CBR 8 subgrade.
As in Example 1, the B747-400 aircraft has the greatest individual
pavement thickness requirement (30.34 inches) for its total traffic over 20
years. In this case, all the individual aircraft thickness requirements are less
than the evaluation thickness.
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The middle portion of Figure C-6 (Results Table 2) shows the results of the
detailed method based on the cumulative damage factor (CDF) procedure
that allows the calculation of the combined effect of multiple aircraft in the
traffic mix. The various columns are described in Example 1. The PCN for
this pavement can be reported as the highest PCN in the last column of
Results Table 2. The airport may report a PCN of 73/F/C/WIT or
73/FIC/XIT. Note that the physical structure in this case is the same as
Example 1, but the PCN that can be reported is higher than in Example 1,
because the technical PCN depends on the anticipated traffic as well as the
structure. Results Table 3 shows that all of the aircraft have ACNSs at their
operating weights that are less than the reported PCN, hence no operating
restrictions are needed.

Figure C-7 illustrates a useful feature of the P/TC ratio in COMFAA. In
Example 1, the total CDF computed is 1.6392. To determine the reduced
level of operations of the same traffic mix that would result in CDF =1,
simple take the reciprocal value of Total CDF (= 1/1.6392 = 0.61). Entering
the value 0.61 in the P/TC ratio field instead of 1 results in Total CDF = 1.
This allows the user to compute the PCN value applicable to the case where
CDF =1, without having to create a separate external traffic file. As shown
in Example 4, this provides a consistent means of reporting PCN for
pavements that are extremely strong compared to the traffic-driven
structural requirement.

C-17



08/14/14 AC 150/5335-5C
Appendix C

Figure C-7. Detailed COMFAA Batch PCN Output — Flexible Example 2, Computed Using
the Traffic Mix from Example 1 and Modified P/TC Ratio

CER = 5.00 (Subgrade Category is C(&))

Evaluation pavement thickness = 31.90 in
Pass to Traffic Cycle (PLoTC) Ratio = 0.&1 (non-standard)
Maximum rmamber of whesls per gear = &
Maximum rmamber of gears per aircrafc = 4
it least one ajircraft has 4 or more wheels per gear. The FAAL recommends a reference section assuming

5 inches of HMA and 2 inches of crushed aggregate for egquiwvalent thickness calcoulations.

REesults Table 1. Input Traffic Data

Gross Percent Tire Arnrmal 20-wr [
No. Aircraft Name Weight Gross Wc Press Deps=s Coverages Thick
1 A300-E4 ETD 364,747 2400 Z16.1 1,500 10,0Z28 Z28.594
£ A319-100 =td 141,978 292_80 17z.68 1.,z00 3,930 21.27
2 B737-200 140,000 20,86 Z01.0 &, 000 18,214 24.44
4 E747-400 g77,.000 93,32 zZ00.0 1,000 5,937 20. 34
5 EB7E7-Z00 ER 326,000 =20.8E 130.0 Z,.000 13,307 Z8.68
& EB777-Z00 ER &87,.000 2l1.80 Z05.0 1,000 5,837 Z3.30
7 DC8-53 330,000 95 12 19&6.0 3,000 21,096 29,41
PEesult=s Table Z. PCH Values
Critical Thickness Maximum ACH Thick at
Aircraft Total for Total Allowahle Max. Allowable PCH on
No. Aircrafrt Name Equiv. Cowvs. Equiv. Cows. Gross Weight Gross Weight CDF cig)l
1 AZ00-E4 STD 66,975 31.20 264,747 2600 0.1437 G55
Z  A31%-100 std =E,000,000 21.320 141,378 2746 0.000l1 6.4
3 B737-300 =5,.000,000 31.90 140,000 28.36 0.o0o013 38.8
4  EB747-400 16,203 31.20 876,338 3881 0.4319 TE.&
5L B7e7-Z00 ER 133,839 3190 396,000 3522 0.0994 La.g
& EB77Y7-Z00 ER El,&05 31.20 ELE, 2333 37.EE 0.17z4 E2.0
7 DCS-532 145,251 21.320 330,000 24. 84 0.14E82 Eg. &
Total CDF = 1.0000

Eesults Table 3. Flexible ACHN at Indicated Gross Weight and Strengch

No. Aircraft Name Gross ¥ G on Tire ACH ACH on

Weight Main Gear Preszure Thick ClE)
1 AZ00-E4 =TD 364,747 94 .00 7le_1 3&.00 GE.5
2 AZ215-100 =td 141,372 9Z.80 172. 8 Z27.48 g4
2 B73I7-200 140,000 a0, 88 z0l.0 8. 368 g8
4 B747-400 277,000 93,32 Z00.0 2z.821 TE.B
E B7&7-Z00 EE 296,000 a0, 82 120.0 3ELEE La.g
& B777-Z00 EER 557,000 91.80 Z0s5.0 37.55 ag.0
7 DC2-53 230,000 96,1z 12e.0 34,84 Lg. .k

C.6.25 The following notes apply when total CDF = 1:

1. For all aircraft, the thickness for total equivalent coverages (Results
Table 2, Column 3) will be the same as the COMFAA evaluation
thickness.

2. All maximum allowable gross weights in Results Table 2 will be
approximately the same as the COMFAA input gross weights and ACN
weights in Results Table 3.

3. Al PCN values in Results Table 2 will be the same as the ACN values
in Results Table 3.
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C.6.3 Flexible Pavement Example 3.

C.6.3.1

C.6.3.2

The only change in this example from the second example is that the
taxiway has a central configuration rather than parallel, such as that shown
in Figure A-1b. Figure C-8 shows the effect when the P/TC ratio changes
from 1 to 2, which results in double the number of coverages for each
aircraft in the traffic mix. As expected, the required total pavement
thickness for each aircraft in the traffic mix has increased. The B747-400
aircraft still has the greatest individual pavement thickness requirement
(31.64 inches) for its total traffic over 20 years. Note the thickness
requirements for the B747-400 now approaches the evaluation thickness
(31.91in.).

Referring to the results Table 2 in the middle portion of the output, only the
B737-300 and the A319-100 std airplanes have little impact on this
pavement’s performance. It is apparent the pavement is not adequate to
accommodate the existing traffic. As expected, changing the taxiway
system from parallel to central has lowered the PCN of the pavement by
effectively doubling traffic volume. The airport may report 68/F/C/WI/T or
68/F/C/X/T. The ACN of two aircraft, the B747-400 and the B777-200 ER
exceed the pavement PCN and the airport should plan for a pavement
strengthening project or consider placing restrictions on those aircraft. The
net effect of the change in taxiway configuration from that of Example 2 is
the reduction by 5 in the PCN.
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Figure C-8. Detailed COMFAA Batch PCN Output — Flexible Example 3

CEER = 5.00 {Subgrade Category is C{&))
Evaluation pawvement thickness = 31.90 in
Pass to Traffic Cycle (ProTC) Ratio = Z.00
Maximum rmamber of wheesls per gear = &
Maximum rmamber of gears per aircraft = 4
it least one ajircraft has 4 or more wheels per gear. The FAL recommends a reference section assuming
5 inches of HMA and 2 inches of crushed aggregate for egquiwvalent thickness calculations.
REesults Table 1. Input Traffic Data
Gross Percent Tire Arrmaal 20-wr &L
No. Aircraft Name Weight Gross Wt Press Leps Coverages Thick
1 A300-E4 ETD 364,747 2400 Z16.1 21k 20,049 3012
£ A319-100 =td 141,978 292_80 17z2._6 73z 7,860 Zz.39
2 B737-200 140,000 20,86 Z01.0 2,660 37,824 ZE_48
4 E747-400 g77,.000 93,32 z0o.0 g10 13,293 31.64
5 EB7E7-Z00 ER 326,000 =20.8E 1z0.0 1,220 26,812 a4
& EB777-Z00 ER £87,000 21.80 Z05.0 g10 17,732 3078
7 DC8-63 330,000 95 12 19&6.0 1,830 47,189 30._40
PEesult=s Table Z. PCH Walues
Critical Thickness Maximum ACH Thick at
Aircraft Total for Total Allowabhle Max. Allowabhle FCH on
No. Aircrafrt Name Eqpuaiv. Cows. Equiv. Cowvs. Gross Weight Gross Weight CLF Cigl
1 A300-E4 STD 133,940 IE.TE 351,734 3505 0.z994 La
Z  A31%-100 std =5,000,000 2E.ZE 138,220 z7.09 0.0001 354
3 B737-300 =5,.000,000 3241 136,414 z27.90 0.00za ar.h
4  EB747-400 3E,402 33.06 236,402 3742 0.8637 &7 &
5L B7e7-Z00 ER Ze7,653 F2_66 383,894 3437 0.1988 570
& EB77Y7-Z00 ER 103,201 3E_EL 540,634 3682 0.344%8 g5 4
7 DCS-532 za0,476 IE.E3 219,773 3407 0.z30k& E&.0
Total CDF = 1.935932
Eesults Tabhle 3. Flexible ACHN at Indicated Gross Weight and Strength
No. Aircraft Name Gross ¥ G on Tire ACH ACH on
Weight Main Gear Pressure Thick ClaE)
1 a300-B4 STD d64, 747 94 _00 Z2la.1 600 6z 5
Z AZ159-100 =td 141,378 2z_&0 172. 6 2746 364
2 B737-300 140,000 0. 26 z0l.0 Z8.36 8.8
4 E747-400 a77,.000 9332 zoo.o 28.81 TEE
5 B7&7-200 ER 296,000 0.8z 130.0 3E_E2 Ea_ g
& B777-Z00 ER 657,000 21.80 z05.0 3755 &68.0
7 DCE-63 230,000 6 12 13&5.0 24.84 Eg_E
C.6.4  Flexible Pavement Example 4.
C64.1 In some cases, the pavement to be evaluated has significant excess

structural capacity compared with the requirement due to forecast traffic.
This situation may arise, for example, when an overlay is added for non-
structural purposes, or in cold climates where a very thick subbase may be
needed to provide frost protection on a frost-susceptible subgrade. This
example shows a consistent way to report PCN for flexible pavements that
are extremely strong with respect to the input traffic (total CDF<<1). In
Figure C-9, the pavement from Example 1 has been strengthened with a 2-
inch overlay. Assuming a reference section with 5 inches of P-401 and 8
inches of P-209, the evaluation thickness for COMFAA is 36.4 inches
(versus 31.9 in. prior to the overlay).
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Figure C-10 shows the COMFAA output when PCN is computed using the
evaluation thickness 36.4 in. and P/TC=1. For the overlaid pavement
subject to the forecast traffic, total CDF is much less than 1 (total CDF=
0.0355), indicating that the 20-year traffic mix causes insignificant damage
to the pavement. Similarly, the largest value of thickness for total equivalent
coverages in Results Table 2 is much less than the COMFAA evaluation
thickness at the evaluation CBR. Hence, it is necessary to use an unrealistic
allowable gross weight for the critical aircraft to compute PCN. Using the
regular COMFAA procedure without adjustment, the airport could report
PCN=97/F/C/X/T for this pavement. However, this PCN is based on an
unrealistically high allowable gross weight for the B747-400 (1,060,338
Ibs.).

Figure C-9. Screen Shot of Flexible PCN Tab in COMFAA Support Spreadsheet for
Computing Equivalent Pavement Structure in Flexible Example 4. The structure is the
same as Example 1, but with a 2-inch HMA overlay, for a total P-401 thickness of 7 inches.

Reference Guidance AC_Z 150/5335'5_8 App A-2 EXISt.mg Existing Pavement Equivalent Pavement
Fig. A2-2 | Figs.A2-1&2|| Flexible 0
Flexible Pavement [Convert to| Convertto | Pavement | ENTER Existing ] HMA
Structure ltems P-209 P-154 Layers | Layer Thickness 1 P-401
P-401/3 P 403 1.6 UseFaa || P-40L/3 7.0 in. 1
i Std L e | 10 4 P-304 Base
P-306 ECONOCRTE 1.2 Factors P-306 0.0, in. 1
E P-209
P-304 CEM. TRTD 1.2 n/a P-304 40 in_ g |
© 20 4
P-209 Cr AGG 1.0 1.4 P-209 6.0 in. A ]
P-208 E P-154 Subbase
P-208 Agg, P-211 1.0 1.2 ) 0.0/ in. pa ]
=
g 30 A
P-301 SOIL-CEM. nla 1.2 P-301 00 in |2 ]
|
P-154 Subbase n/a 1.0 P-154 150 in. 1 CBR8.0
1 Subgrade
40 A CBR8.0
Equivalent Thickness, mm Subgrade CBR... 8.0 1
P-401/3 5.0
|O Metric | ® English
P-209 8.0 Format Save Clear Saved | Zero Layer
P-154 23.4 Chart Data Data Data
Total 36.4 Loc_ID Pavement ID |
ENTER Ref.Section Requirements ABC 5-23 COMFAA Inputs
P-401 referencet| 5.00 [in. Project Details Evaluation thickness t = 36.4 in.
P-209 referencet| 8.00 [in. Examples Evaluation CBR = 8.0
Recommended PCN Codes: F/C/X
I
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Figure C-10. Detailed COMFAA Batch PCN Output — Flexible Example 4 (unadjusted)

No. Aircraft Name

1 Az00-EB4 ETD
Z  AZ15-100 =td
2 BTI7-200

4 ET747-400

L B7e7-Z00 EL
& BT??-Z00 ER
7 DCE-63

No. Aircraft Name

1 Az00-EB4 ETD
Z  AZ15-100 =td
2 BTI7-200

4 ET747-400

L B7e7-Z00 EL
& BT?7?-Z00 EL
7 DCE-63

No. Aircraft Name

1 AZ00-E4 STD
Z AZ13-100 =td
2 B737-200

4 B747-400

L B7E7-zZ00 ER
& BY?7-z00 ER
7 DC2-63

CER = 5.00 (Subgrade Category is C(&))
Evaluation pavement thickness = 36_.40 in
Pass to Traffic Cycle (PcoTC) Ratio = 1.00
Maxiwum number of wheels per gear = &
Maxiwuw number of gears per aircraftc = 4
At least one aircraft has 4 or more wheels per gear. The FALA recommends a reference section assuming

5 inches of HMA and 8 inches of crushed aggregate for equiwvalent thickness calculations.

RBesults Table 1. Input Traffic Data

RBesult=s Tahle 2. PCN VWalues

Gross Parcent Tire Anruaal z0-yr =18
WMeight Gross o Press Deps=s Coverages Thick
364,747 59400 Zle. 1l 1,500 le,434 EQ_T9
141,378 B9z &0 17zZ. 6 1,z00 6,443 EZ.08
140,000 20,86 Z0l.0 &,000 31,003 EE.19
277,000 93,32 Zoo. o 1,000 11,470 21.Z8
326,000 20.8Z l20.0 Z,000 21,813 ED.44
657,000 21.80 Z05.0 1,000 14,583 30.54
330,000 296012 1%&.0 3,000 34,581 30013
Critical Thickness Mazximam ACN Thick at
Aircraft Total for Total Allowable Max. Allowable PCH on
Equiv. Covs. Equiv. Cows. Gross Weight Gross Weight CDF Ci&y
Z&4,870 33.E6 406,912 23,00 0.00Zz 733
=5,000,000 ZE.BE 146,714 £8.03 o.aoao 7.9
=5,000,000 3E.35 147,131 227 o.aoao 41.3
1z ,676 21l.46 1,060,338 4483 0.03Z1 963
1,026,028 24.0z2 431, 32E0 37.87 o.ooov? e84
=5,000,000 36, E4 &E0, 7?76 37.7e o.oooo 1=
Z,.881,679 34. 56 354,742 36.67 o.0o04 o649
Total CDF = 0.0355

RBesult=s Tahle 3. Flexikle ACN at Indicated Gross Weight and Strength

Gross % Gl on Tire ACH ACN on
WMeight Main Gear Pressure Thirck CiE)
364,747 2400 zle. 1l 26,00 EE.E
141,378 2Z.60 17Z. & Z27.45 6.4
140,000 20,86 Z0l.0 Z8.36 38.8
877,000 23,38 Z00.0 38,81 TE.E
326,000 20,82 120.0 3E.ZE E3.8
&87,000 21.80 Z0&.0 a7.EE £2.0
330,000 26012 12960 24,84 Eg. k&

C.6.4.3

The regular COMFAA procedure given in section 2.1 is most suitable when
the total CDF > 0.15. When the procedure results in CDF < 0.15, as in this
example, the FAA recommends adjusting the input traffic such that the
PCN is reported for a total CDF = 0.150. Rather than modifying the
COMFAA external aircraft file, the P/TC ratio can be used to obtain total
CDF=0.150 as follows.

1. Perform a PCN Flexible Batch operation using the appropriate P/TC
ratio based on the criteria in Appendix A.

2. Note the value of Total CDF in Results Table 2.

3. Multiply the original value of P/TC ratio by the factor 0.15/Total CDF,
where Total CDF is taken from Step 2.
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4. Enter the new value of P/TC ratio in the P/TC field in COMFAA.

Repeat the PCN Flexible Batch operation with the new value of P/TC
ratio. This will result in a new Total CDF equal to or close to 0.15.

6. Note that the maximum value of P/TC ratio allowed in COMFAA is 10.
This should be sufficient in most cases. However, if the value computed
in Step 3 exceeds 10, increasing the annual departures of all input
aircraft by a factor of 10 and repeating steps 1 through 5 will generally
result in Total CDF=0.150.

Figure C-11 shows a re-analysis of the overlaid pavement using an adjusted
value of the P/TC ratio equal to 1 x 0.15/0.0355 = 4.225. As indicated in
Results Table 2, the adjusted Total CDF = 0.15. The airport can report
PCN=84/F/C/X/T at Total CDF=0.150, based on a more reasonable
maximum allowable gross weight of the B747-400. Results Table 3 shows
that all aircraft in the existing mix operate at ACNs much lower than the
reported PCN. There is no need to report a PCN higher than 84/F/C/XI/T.
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Figure C-11. Detailed COMFAA Batch PCN Output — Flexible Example 4 (with

adjustment to P/TC ratio to force Total CDF = 0.15)

At least one

Pesults Table

Lesults Table
No. Aircraft

1 AZ00-B4 5
Z AZl5-100
3 B737-300
4 B747-400
L B7e7-200
& B777-Z00
7 DC2-£32

CER = 8.00 (Subgrade Category is C(6))
Evaluation pawvement thickness = 36.40 in
Pas=s to Traffic Cycle (PtoTC) Batio = 4.3 (non-standard)
Maximum rmumber of wheels per gear = B
Maximum rmamber of gears per aircraft = 4
aircraft has 4 or more wheels per gear. The Fil recommends a reference sectioh assuming

5 inches of HMLZ and 8 inches of crushed aggregate for equivalent thickness calculations.

Gross Percent Tire Anrmal Z0-yr [
No. Aircraft Name Weight Gross Wt Press Deps Coverages Thick
1 &A300-B4 ETD 264,747 24_00 z1la.1 1,&00 &3 ,439 21.59&
£  AZ15-100 =std 141,378 59zZ_&0 17E. 8 1,00 27, EE3 4. 22
2 B737-300 140,000 90_2c z01.0 &,000 121,000 Z27.1%
4 EBE747-400 277,000 93 3E zoo.0 1,000 48, 4565 33.E68
5 B757-2Z00 ER 396,000 90_8F 150.0 z,000 9E,159 31.43
& B777-z00 ER 657,000 91_20 Z0E.0 1,000 &l &6z0 ZEZ.08
7 DCE-53 330,000 9&5_1F 15&.0 3,000 144,118 31.591
Fesults Table 2. PCN Walues
Critical Thickness Mazimam ACN Thick at
Aircraft Total for Total Allowable Max. Allowahble PCH on
MNo. Ajrcraft Name Ecpaiw. Cows. Ecmaiv. Cows. Gross Weight Gross Weight CD'F Cig)
1 A300-B4 ETD 1,113,17E 24.397 325, 07E 37,48 0.00932 &£7.7
£ A319-100 =td =&, 000,000 3a.0E 144, 476 2775 0.0ooo 37.E
2 B737-300 =&, 000,000 2E.85 143,637 za.832 0. o0oo0 40.1
4 EB747-400 53,5589 33.83 963,201 41.69 0.1357 83.8
L B7&7-zZ00 ER 4,377,664 25,13 413,121 g4z 0.00z2z2 &4.0
& B777-200 ER =&, 000,000 26, 3E &3, 81E 27.632 0. o0oo0 2.3
7 DCE-63 =5,.000,.000 35.48 342,077 35,74 o.ools 6l.6
Total CDF = 0.1493

1. Input Traffic Data

3. Flexible ACHN at Indicated Gross Weight and Strength

Name Gross % G on Tire ACH ACH on
WMeight Main Gear Pressure Thick Cigl
TD 364,747 94 00 2le.1 3F6._00 625
std 141,378 2z._&0 172.6 2746 6.4
140,000 0. 86 z01.0 £8._36 38.8
277,000 2332 zoo.0 3881 TE.E
ER 396,000 Q0. g2 120.0 3E.ZE Ea.g
ER 657,000 91.80 z05.0 3755 68.0
230,000 6 12 136.0 24. 84 Eg_E

C.7 Technical Evaluation for Rigid Pavements.

C.7.1  The following list summarizes the steps for using the technical evaluation method for

rigi

d pavements:

Determine the traffic volume in terms of type of aircraft and number of annual
departures of each aircraft.

Determine the pavement characteristics, including subgrade soil modulus, k, and the
concrete thickness and flexural strength.

Perform the CDF calculations to determine the maximum allowable gross weight
for each aircraft on that pavement at the equivalent annual departure level.
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e Calculate the ACN of each aircraft at its maximum allowable gross weight. Select
the PCN from the ACN data provided by all aircraft.

C.7.2  The above steps are explained in greater detail:

C.7.21 Determine the traffic volume in the same fashion as noted in Paragraph C.6
for flexible pavements.

1.

From field data or construction drawings, document the k value of the
subgrade soil. Alternatively, conduct field or laboratory tests of the
subgrade soil in order to determine the k value. Accurate portrayal of
the subgrade k value is vital to the technical method because a small
variation in k value could result in a disproportionately large variation
in the aircraft allowable gross weight and the corresponding PCN.

Using COMFAA, input annual departure level for each aircraft, input
the Pass/Traffic cycle ratio (P/TC) for the runway.

The rigid design procedure implemented in the COMFAA program
calculates pavement thickness requirements based on the concrete edge
stress, which is in turn dependent on load repetitions of the total traffic
mix. Itis therefore a requirement to convert traffic cycles or passes to
coverages repetitions by using a pass-to-coverage ratio. P/C ratios for
any aircraft on rigid pavement are calculated in the COMFAA program.
COMFAA allows the user to directly input annual departures or
coverages and will use aircraft-specific pass-to-coverage ratios to
automatically convert to coverages for calculation purposes. Since the
pass-to-coverage ratio for rigid pavement may be different than flexible
pavement, the user must enter coverages in the appropriate location for
each pavement type.

Obtain the pavement characteristics including the concrete slab
thickness, the concrete modulus of rupture, and average modulus, k-
value, of the subgrade. Concrete elastic modulus is set at 4,000,000 psi
and Poisson’s ratio is set at 0.15 in the COMFAA program. Accurate
subgrade modulus determination is important to the technical method,
but small variations in the modulus will not affect the PCN results in a
disproportionate manner. This is in contrast to flexible pavement
subgrade modulus in which strength variations have a significant effect
on PCN. If the pavement has a subbase course and/or stabilized
subbase layers, then the subgrade modulus is adjusted upwards in the
rigid design procedure to an equivalent value in order to account for the
improvement in support. Subgrade modulus adjustments are made
based on the FAA Westergaard method guidance included herein as
Figures B-4 through B-7 and summarized in Table B-2.

Using the known slab thickness modified based on overlays (see Figure
B-7), subgrade modulus modified based on improvements gained from
subbase course(s) (see Figures B-4 and B-6), P/TC ratio for the runway,
each individual aircraft’s annual departure level, and each aircraft’s
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parameters, compute the maximum allowable gross weight of each
aircraft using the COMFAA program in the pavement design mode.

Assign the subgrade modulus (k-value) to the nearest standard ACN-
PCN subgrade code. The k-value to be reported for PCN purposes is
the improved k-value seen at the top of all improved layers (k-value
directly beneath the concrete layer). Subgrade codes for k-value ranges
are found in Table 2-1.

The ACN of each aircraft may now be determined from the COMFAA
program. COMFAA calculates the ACN for the appropriate subgrade
codes using the allowable gross weight of each aircraft. Alternatively,
consult an “ACN versus Gross Weight” chart as published in the
manufacturer’s ACAP manual.

Assign the tire pressure code based on the highest tire pressure in the
traffic mix from Table 4-2. Since rigid pavements are typically able to
handle high tire pressures code W can usually be assigned.

The evaluation method is technical, so the code T will be used as
discussed in Paragraph 4.6.5.

The numerical value of the PCN is selected from the list of ACN values
resulting from Step 6 from all aircraft. If all aircraft regularly use the
airport, then select the highest ACN value and report it as the PCN. If
some of the aircraft in the traffic mix use the airport infrequently, then
further consideration must be given to the selection of the PCN. If an
aircraft that operates infrequently at the airport generates a PCN value
considerably higher than the rest of the traffic mix, then reporting the
ACN of this aircraft as the PCN will require a change to the PCN if the
aircraft’s usage changes.

Note: The recommended frequency for regularly using aircraft is
equivalent to about 20-yr coverages of 1,000.

The numerical value of the PCN is the same as the numerical value of
the ACN of the critical aircraft just calculated in Step 7.

If the allowable maximum gross weight of Step 11 is equal to or greater
than the critical aircraft operational gross weight required for the
desired pavement life, then the pavement is capable of handling the
predicted traffic for the time period established in the traffic forecast.
Accordingly, the assigned PCN determined in Step 11 is sufficient. If
the allowable gross weight from Step 11 is less than the critical aircraft
gross weight required for the desired pavement life, then the pavement
may be assigned a PCN equal to the ACN of the critical aircraft at that
gross weight, but with a reduced pavement life. Additionally, it may
then be necessary to develop a relationship of allowable gross weight
based on the assigned PCN versus pavement life. Appendix D provides
procedures on how to relate pavement life and gross weight for rigid
pavements in terms of PCN. Any overload (see Appendix D) should
be treated in terms of ACN and equivalent critical aircraft operations
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per individual operation. Allowances for overloads must be approved
by the airport owner on a case by case basis.

Technical Evaluation Examples for Rigid Pavements.

The following four examples help explain the technical evaluation method of
determining a PCN for rigid pavements. The first example pavement is under-designed
and the traffic volume has increased to such a level that pavement life is reduced from
the original design (Total CDF > 1). The second pavement has more than adequate
strength to handle the forecasted traffic (Total CDF < 1). The third example pavement is
the same as number two, except that the aircraft generally do not obtain fuel at the
airport. The fourth example demonstrates a consistent method to report PCN when the
pavement under consideration contains significant excess structural capacity relative to

the forecast traffic (Total CDF << 1).

Rigid Pavement Example 1 (Total CDF>1).

C8.1l1

An airport has a rigid (concrete surfaced) runway pavement with a subgrade

k-value of 100 pci and a slab thickness of 14.5 inches, with an existing cross
section as shown in the lower right portion of Figure C-12. The concrete has
a flexural strength of 650 psi. The runway has a parallel taxiway, and
additional fuel is obtained at the airport before departure. The pavement life
is estimated to be 20 years from the original construction. The traffic shown
in Table C-6 regularly uses the pavement. Table C-7 summarizes the
existing rigid structure and the computation of the improved k-value for
input into COMFAA.

Table C-6. Input Traffic Data for Rigid Example 1

No.

Aircraft Name

Gross
Weight, Ibs.

Percent GW
on Main
Gear

Tire
Pressure, psi

Annual
Departures

A300-B4 STD

364,747

94.00

216.1

1,500

A319-100 STD

141,978

92.60

172.6

1,200

B737-300

140,000

90.86

201.0

6,000

B747-400

877,000

93.32

200.0

1,000

B767-200 ER

396,000

90.82

190.0

2,000

B777-200 ER

657,000

91.80

205.0

1,000

N oo b WIN|F

DC8-63

330,000

96.12

196.0

3,000
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Table C-7. Conversion to Equivalent Pavement Structure in Rigid Example 1.

Existing Pavement Structure

Existing top-of-subgrade k-value = 100 pci

Equivalent Pavement Structure

4 inch P-403 improves k-value to 287 pci
12 inch P-209 improves k-value to 215 pci

14.5 inch concrete layer (P-501)

4 inch HMA stabilized subbase layer (P-403)
12 inch crushed aggregate subbase (P-209)
Subgrade k-value 100 pci

Concrete strength 650 psi

14.5 inch concrete layer (P-501)
k-value 287 pci
Concrete strength 650 psi

C.8.12

The number of load repetitions depends on the number of traffic cycles,
which is calculated using Equation A-1 and then converted to coverages in
the COMFAA program. Since additional fuel is generally obtained at the
airport, and there is a parallel taxiway, P/TC = 1. This value is entered in

the appropriate field on the COMFAA main window, along with

appropriate values for the concrete strength, PCC slab thickness and the
value of improved k-value determined above, as shown in Figure C-13.
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Figure C-12. Screen Sot of Rigid PCN Tab in COMFAA Support Spreadsheet for
Computing Equivalent Pavement Structure in Rigid Example 1

Existing Rigid Evaluation
Ref. AC 150/5335-5B Appendix A-2 Rigid [ Pavement Layers ENTER Existing Layer Improved\ k-
Pavement Structure Items Layer Thickness Thickness value
Figure A2-7 P-401 Overlay(s i
g o) 0.0 fini2ss 0.0 Overlay to P-501,
Rigid Pavement Thickness P-501 145 in. 145 25t01
ThirdPoint Flexural Strength Flexural strength 650.0 psi LR UL
Maximum k-
Figure A2-6, default maximum k-value = i CUCIIAIE L 4.0 in. . =2l @7 e
500 |b/in”3. (135.7 MN/m” 3) OR input k- P-306 0.0 in. 4.0 287
value if greater.
P-304 0.0" in.
P-209 12.0 in. 12.0 215
_ : P-208 and/or P-211 0.0 in.
Combined Top and Bottom Figure A2-5. r
P-301 0.0 in. 0.0 No Uncrushed
P-154 0.0 in.
I I
COMEAA Inputs Subgrade k-value . 100.0: Ib/in"3 30.50 287.00
k-value = 287.0 Ib/in"3 (& English - )
Existing Pavement Equivalent Pavement
igi = i 0
Rigid Pavement t = 14.5in.
Flexural strength = 650.0 psi
i Clear Zero 5 |
Recommended PCN Codes: R/B/W Saved Layer P-501 flex P-501 flex
Data Data strength = strength =
c 650.0 psi 650.0 psi
é 10 {
Enter Project Details Format | Save 8
Chart Data E
Examples %)
g 1 Stabilized
= tabilizel
Arpt LOC-ID g P-401 K=287.0
&
lou 8 o
Pavement ID oo Crushed
_ 25 1 k=215.0
Rwy 5-23
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Figure C-13. Screen Shot of COMFAA Main Screen Showing the Required Inputs for

Rigid Example 1

{®] COMFAA 3.0, August 26, 2011 - ...ments\COMFAANCOMFAA 3_OVCOMFAA ACN Only 2013-03-06\Rigid Example 1. Ext

McDonnell Douglas
Other Commercial
General Aviation

Militar

| Library Aircraft
A319-100 std
B¥37-300

B747-400

B767-200 ER
B777-200 ER
DCB8-63

| Cntical Aircraft

Rigid Computation Finished

Grozs Weight [lbs]

% GW on Main Gears

No. Main Gears

Wheels on Main Gear

Tue Pressure [psi)

X=807in ¥=-434in Edit Wheels
| Aircraft Group A300-B4 STD
T Add R
Generic Main Gear Footprint _ | emeve ‘
Airbus
Boeing Select | Move ‘

Library Functions

Load Ext

File

Add Remove
Aircraft Aircraft

Open Aircraft Window |

Miscellaneous Functions

Alpha Used

Pass/Traffic Cycle [P/TC)

Annual Departures

Flex 20yr Covs, P/C = 1.83

Rig 20yr Covs, P/C = 3.65

Rigid Cutoff [times rrs)

Concrete Flex. St [psi)

Details Exit ‘
Help | About ‘
Options
[~ Batch [ PCA Thick
[7 Wetric [ PCA MGW
364,747 Computational Mode
94.00
2 PCN Flexible PCN Rigid MORE 53>
1 Batch Batch
2161
0.000
1.00 SG CBR | Flext in ACN Flex k. Ibs/in”3 Rigt in  ACN Rig
1.500
16,434
8.217
5.00 0.00 287.0
650.0 |Evalualiun Thickness = |14_5I] |Stless =

C-30




08/14/14 AC 150/5335-5C
Appendix C

Figure C-14. Detailed COMFAA Batch PCN Output — Rigid Example 1

kE Value = 287.0 lbs/in"2 {(Subgrade Category is B{E3E))
flexural strength = &50.0 ps=si
Evaluation pawvement thicknessz = 14_50 in
Pass to Traffic Cyocle (PtoTC) Batio = 1.00

Maximum mumber of whesls per gear = &
Maximum number of gears per aircraft = 4

Besults Table 1. Input Traffic Data

Gross Percent Tire Anmuaal Z0-vr &L
No. Aircraft MName Weight Gross Wt Prass Deps Coverages Thick
1 A300-EB4 STD 364,747 94.00 zle.1 1,500 g,z17 13 24
£ A3Zl2-100 std 141,978 2E.60 17z.6 1,200 6,443 11.584
3 B737-300 140,000 20.826 Z01.0 &,000 31,003 13,89
4 EB747-400 277,000 9332 zZoo. o 1,000 E,73E 13,44
£ B7&7-Z00 ER 33¢,000 20082 130.0 z,000 10,307 1&.80
& B777-EZ00 ER &67,000 21._80 zos.0 1,000 4,861 11._38
7 DCB-63 330,000 2612 136.0 3,000 17,231 13.61

Lesults Table 2. PCHN Values

Critical Thickness Maximanm ACHN Thick at

Ajircraft Total for Total Allowable Max. Allowable PCH on

No. Ajrcraft MName Ecaiv. Cows. Ecuiw. Cows. Gross Weight Gross Weight CL'F B{zZ35)
1 A4300-EB4 STD E0,E64 14.81 3E3,E5E0 1Z.98 0.&32E 4.6
Z  A3Z12-100 std 268,124 14.78 126,817 10.6E8 0.0343 3E.E
3 B737-300 135,137 14.73 134,639 11.01 0.3273 38.3
4 EB747-400 26,352 14.82 548,222 13.55 0.3108 &0.0
L BY&7-z00 ER 12E,316 14.79 283,570 12.41 0.1z7E 437
& EBY?7-z00 ER 1EE, 47E 14.79 £36, 945 13. 60 0. 0446 &0, 5
7 DCE-63 70,872 14.80 213,394 1Z.57 0.34326 El.0

Total CDF = 1.4287

Pesults Table 3. Bigid ACH at Indicated Gross Weight and Strength

No. Aircraft Name Gross % Gl on Tire ACH ACHN on
WMeight Main Gear Pressure Thick EB{Z35)

1 A300-E4 3TD 364,747 24._00 zZl6.1 13.24 57.1
2 A31%-100 std 141,378 9Z_60 172.6 10.54 37,1
2 B?3V-300 140,000 0. 86 z0l.0 11.2% 40.1
4 B747-400 a77,000 3.3 zoo.no 13.85 £3.0
5 B7E7-200 ER 296,000 0.8k 130.0 1Z.67 £l.2
& B7?77-200 ER &57,000 21.80 Z05.0 13.92 3.6
7 DCE8-63 330,000 9612 136.0 12.584 53.4
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Figure C-14 shows the shows the results of the COMFAA Batch PCN Rigid
calculations. The top portion of Figure C-14 (Results Table 1) shows the
required thickness using the thickness design in accordance with the FAA
Westergaard method for a concrete pavement with subgrade k-value of 287
pci. Note that the thickness requirements for several traffic aircraft are
within about an inch of the evaluation pavement thickness (14.5 in). When
the thickness of individual aircraft is close to the evaluation thickness most
likely the thickness needed to accommodate the fleet will be more than the
evaluation thickness resulting in a PCN of the most demanding aircraft
being less than its ACN. The middle portion of Figure C-14 shows the
results of the detailed method based on the cumulative damage factor (CDF)
procedure that allows the calculation of the combined effect of multiple
aircraft in the traffic mix. The numerical values in the CDF column
represent damage to a 14.5-in. thick rigid pavement on an equivalent
subgrade with k = 287 pci for each aircraft in the list. The total CDF
represents the combined damage from this traffic. Total CDF exceeds 1 in
this case, indicating that the pavement is under-designed for the given
traffic. Taking each aircraft in turn as the critical aircraft, the program
computes total equivalent coverages (based on a CDF analysis), the
corresponding thickness for the total equivalent coverages (which is greater
than the required thickness for the individual aircraft shown in Results
Table 1), and a maximum allowable gross weight. The ACN of the aircraft
at the maximum allowable gross weight, at the appropriate ICAO standard
k-value, is computed and reported in Results Table 2 as the PCN (last
column). The PCN for this pavement can be reported as the highest PCN in
the PCN column. Based on the information in Figure C-14, the airport may
report a PCN of 61/R/B/WI/T. Note that the W code should be used for the
tire pressure category because this is a rigid pavement.

Referring to the CDF calculation results shown in Results Table 2 of Figure
C-14, the A319-100 std and the B777-200 contribute the least to the
cumulative damage on this pavement. However, the required thickness in
Column 3 of Results Table 2 is consistently greater than the evaluation
thickness. This indicates that the pavement does not have sufficient strength
to accommodate all existing traffic. The ACNs (Results Table 3) for several
aircraft exceed the pavement PCN and the airport should plan for a
pavement strengthening project or consider placing restrictions on some
aircraft.

The following notes apply when total CDF > 1.

1. At least one ACN value in Results Table 3 will be greater than all of the
PCN values in Results Table 2.

2. For all aircraft, the thickness for total equivalent coverages (Column 3
in Results Table 2) will exceed the evaluation pavement thickness for
the input subgrade k-value.
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3. One aircraft in the list will have the greatest thickness requirement for
total equivalent coverages, and this “PCN thickness” value will be less
than at least one ACN thickness value in Results Table 3.

4. A project to strengthen the pavement to support forecast traffic is
required.

5. Anoverload analysis should be performed.

C.8.2 Rigid Pavement Example 2 (Total CDF<1).

c.8.21 This second example has the same traffic and other input parameters as the
first, except the slab thickness is increased by 0.5 inches to 15 inches. As
shown in Figure C-15, the equivalent k-value is the same as Example 1.
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Figure C-15. Screen Shot of Rigid PCN Tab in COMFAA Support Spreadsheet for

Computing Equivalent Pavement Structure in Rigid Example 2

Existing Rigid Evaluation
Ref. AC 150/5335-5B Appendix A-2 Rigid [ Pavement Layers ENTER Existing Layer Improved\ k-
Pavement Structure Iltems Layer Thickness Thickness value
Figure A2-7 P-401 Overlay(s i
d Yo 0.0 fin(2:5 0.0 Overlay to P-501,
Rigid Pavement Thickness P-501 15.0 in. 15.0 25t0 1
ThirdPoint Flexural Strength Flexural strength 650.0 psi Foundation k=
Maximum k-
Figure A2-6, default maximum k-value = PRI Emebier [P 40 in. . Sz iy U
500 Ib/in”3. (135.7 MN/m~3) OR input k- P-306 0.00 in 4.0 287
value if greater.
P-304 0.0" in.
P-209 12.0° in 12.0 215
_ ; P-208 and/or P-211 0.0 in.
Combined Top and Bottom Figure A2-5. r
P-301 0.0 in 0.0 No Uncrushed
P-154 0.0/ in.
| I
COMEFEAA Inputs Subgrade kvalue | 100.0! Ib/in*3 81.00 287.00
k-value = 287.0 Ib/in"3 (® English - )
Existing Pavement Equivalent Pavement
- - . 0
Rigid Pavement t = 15.0in.
Flexural strength = 650.0 psi
Clear Zero ]
Recommended PCN Codes: R/B/W 5
Saved | Layer P-501 flex P-501 flex
Data Data strength = strength =
< 650.0 psi 650.0 psi
g 10 A1
Enter Project Details Format | Save &
Chart Data 5
Examples 17
E 151
Arpt LOC-ID = Stabilized
< P-401 k=287.0
3
lou 8 ]
Pavement ID
| Crushed
Rwy 5-23 2 P-209 k=215.0
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Figure C-16. Detailed COMFAA Batch PCN Output — Rigid Example 2

k Value = 227.0 lbs/in"*3 (Bubgrade Category is B{EDE))
flexural strencgth = &50.0 p=i
Evaluation pawvement thickness = 15.00 in
Pasz to Traffic Cycle (PocoTC) Batio = 1.00
Maximum number of wheesls per gear = &
Maximum nuamber of gears per aircraft = 4
RBe=sults Table 1. Input Traffic Data
Gross Parcent Tire Annual z20-yr 5L
MNo. Aircraft Name Weight Gross Wt Press Leps Coverages Thick
1 A300-E4 STD 264,747 2400 z2le.1 1,500 8,217 13.24
2 A3Z12-100 std 141,978 2Z.60 172.6 1,200 5,443 11.54
3 BYI7-300 140,000 92086 zol.0 5,000 31,003 13.592
4 EBE747-400 277,000 23_3Z Z0o.0 1,000 E,73E 13. 44
& EBY&7-z00 ER 396,000 2082 120.0 z,000 1ad,907 12.80
& BY77-z00 ER &L57,000 21.80 Z0&.0 1,000 4, 861 11.98
7 DCB-52 330,000 96 1F 19&.0 2,000 17,231 13.61
Re=zults Table 2. PCHN Values
Critical Thickness Maximan ACH Thick at
Ajrcraft Total for Total Allowable Max. Allowable PCH on
MNo. Airecraft Name Eopaiwv. Cows. Ecpaiw. Cows. Gross Weight Gross Weight CL'F B{Z3E)
1 A300-E4 STD 49 717 14.80 37E,178 13.42 0.1311 £E3.8
2 A3Z12-100 =std z80,968 14.82 145,208 10.98 0.018z g1
2 B737-300 138,304 14.81 143,473 11.40 0.177s 41.3
4 E747-400 25,491 14.72 236,164 14.05 0.1784 &4.9
5 EBY&7-z00 ER 124,753 14.81 403,882 1z .84 0.0633 £E3.4
& BY??-z00 ER 159,887 14.81 570,392 14.13 0.0z4l1 65,7
7 DCE-63 70,626 14.80 336,337 1z.02 0.194Z EE.0
Total CDF = 0.7931
Besults Table 3. Bigid ACN at Indicated Gross Weight and Strength
No. Aircraft Name Gross ¥ G on Tire ACH ACH on
Weight Main Gear Pressure Thick B{Z35)
1 A300-EB4 STD 4,747 2400 zle. 1 13.24 57,1
2 A3Z1%-100 std 141,978 Q2zZ.60 172 . & 10,54 27,1
2 B7?37-300 140,000 20.86 Z01.0 11.2& 40.1
4 B747-400 877,000 23,32 zZO00.0 13.85 63.0
L B?57-2Z00 ER 396,000 Q0,82 120.0 1Z.67 £5l.2
& B?Y7-200 ER &L57,000 21.80 Z05.0 13,92 3.6
7 DCE-63 330,000 2612 136.0 1Z.54 E3.4

c.8.2.2 Figure C-16 shows the detailed results from COMFAA. In this case it is
seen that the pavement has sufficient strength to support the traffic mix.
Results Table 1 (top portion of Figure C-16) shows the required thickness
for each aircraft according to the FAA Westergaard method for a concrete
pavement with subgrade k-value of 287 pci. Note that the individual
thickness requirements for all aircraft are less than the evaluation pavement
thickness of 15.0 inches. Since thickness required for individual aircraft are
all less than the evaluation thickness the pavement should have sufficient
capacity to accommodate the entire fleet. However, the results from the
cumulative damage factor (CDF) procedure are needed for confirmation.
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Results Table 2 (middle portion of Figure C-16) shows the results of the
detailed method based on the CDF procedure that allows the calculation of
the combined effect of multiple aircraft in the traffic mix. Each aircraft in
turn is treated as the critical aircraft. For each aircraft, the CDF analysis
calculates a maximum allowable gross weight, equivalent coverage level,
and corresponding thickness at the evaluation thickness (15.0 in.) and
support conditions (287 pci). The total CDF is less than 1 (0.7931) in this
case, indicating that there is adequate strength to handle the forecast traffic.
The PCN for this pavement can be reported as the highest PCN in the PCN
column. Based on the information in Figure C-16, the airport may report a
PCN of 66/R/B/W/T. Note that the W code should be used for the tire
pressure category because this is a rigid pavement.

Values in Results Table 3 are identical to the corresponding values in
Results Table 3 for Example 1. This is because the operating aircraft load
data are the same in both examples. All aircraft in the traffic mix have
ACN:Ss at their operating weights less than the reported PCN, hence no
operating restrictions are needed.

The following notes apply when total CDF < 1.:

1. For all aircraft, the thickness for total equivalent coverages (Results
Table 2, Column 3) will be the less than the COMFAA evaluation
thickness.

2. All maximum allowable gross weights in Results Table 2 will be
greater than the corresponding COMFAA input gross weights in
Results Table 1 and the ACN weights in Results Table 3.

3. At least one of the PCN values in Results Table 2 will be greater than
all ACN values in Results Table 3.

C.8.3 Rigid Pavement Example 3.

C.831

C.8.3.2

This example is the same as Example 2, except that the taxiway has a
central configuration rather than parallel, such as that shown in Figure A-
1b. Itis still assumed that additional fuel is obtained before departure.
Referring to Table C-9, the P/TC ratio changes from 1 to 2. The change
results in double the number of coverages for each aircraft in the traffic mix
as shown in Results Table 1 of Figure C-17. As expected, the required total
pavement thickness for each aircraft in the traffic mix has increased. Note
that the thickness requirements for several traffic aircraft are within about
an inch of the evaluation pavement thickness (15.0 in), indicating that the
pavement strength may be inadequate for the increased number of
coverages.

Column 3 of Results Table 2 shows that each aircraft requires a thickness
greater than the evaluation thickness when using the CDF method. It is
apparent the pavement is not adequate to accommodate double the
coverages of the existing traffic. As expected, changing the taxiway system
from parallel to central has lowered the PCN of the pavement. The airport
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may report 60/R/B/W/T. The ACN of two aircraft exceed the pavement
PCN and the airport should plan for a pavement strengthening project or
consider placing restrictions on those aircraft. The net effect of the change
in taxiway configuration from that of Example 2 is the reduction in PCN
by 6.

C.8.3.3  Asan alternate way of looking at the effect of a parallel versus central
taxiway effects, consider how the pavement life would change instead of
the PCN. If the reported PCN from this example were to remain at
66/R/B/WIT, then the pavement life would be reduced by 50%. This is due
to the change in the P/TC ratio, which effectively doubled the number of
loadings. A similar effect would be noticed if fuel was not obtained at the
airport. With a P/TC ratio of 3, the PCN is reduced further and the
pavement life would be one-third the pavement life of the pavement with
the original traffic assumptions given for example 2.
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Figure C-17. Detailed COMFAA Batch PCN Output — Rigid Example 3

E Walue = 287.0 lbs/fin"3 (Subgrade Category is B{Z95))
flexural strength = 650.0 p=i
Evaluation pawvement thickness = 15.00 in
Pass to Traffic Cyocle (PEoTC) Ratio = 2.00
Maximum ruamber of wheels per gear = &
Maxiwuam nuamber of gears per aircraft = 4
Fesults Table 1. Input Traffic Data
Gross Parcent Tire Anruaal z0-vr 5L
MNo. Aircraft Name Weight Gross Tt Press Leps Coverages Thick
1 Az00-E4 =STD 264,747 9400 Ele. 1l 1,500 16,424 13.584
g AZ192-100 =td 141,978 S9Z.50 17E. & 1,Z00 12,888 1Z.39
3 EB737-300 140,000 20.86 Z0l.0 &,000 gZ,007 14.15
4 B747-400 |77,.000 93_3Z2 zZ0o.0 1,000 11,470 14.07
L EBTE?-Z00 ER 396,000 S0.8E 120.0 z,000 z1,81%3 13,37
& EB7T77-Z00 ER &E57,000 =1.80 Z0E.0 1,000 2,722 1Z.54
7 DCE-63 330,000 2&6.1%F 12&.0 3,000 34,581 14.20
Pesults Table EZ. PCH Walues
Critical Thickness Maximuam ACH Thick at
Aircraft Total for Total Allowable Max. Allowable PCH on
MNo. Aircraft Name Eqpaiv. Cows. Equiv. Cowvs. Gross Weight Gross Weight CD'F B{Z3L)
1 Az00-E4 =STD 29,435 15.40 350, res 12.91 O.Z62E E4.0
g AZ192-100 =td Lgl, 927 15. 36 1zE,508 10,57 0.0354 3.1
3 EB737-300 276,609 15.38 133,328 10.595 0.355¢& 7.9
4 EB747-400 50,9832 15. 42 241,127 13,48 0.355%9 Ea.3
L EBTE?-Z00 ER 249,506 15.38 280,288 1Z.34 0.1387 49.1
& EB7T77-Z00 ER 213,773 15.38 E3E,0Z7 13.5Z2 0.048Z E3.7
7 DCE-563 141,252 15.3%9 316,787 12,50 0.3883 E0. 4
Total CDF = 1.58632
Fesults Table 3. BRigid ACN at Indicated Gross Weight and Strength
No. Aircraft HName Gross % G on Tire ACH ACHN on
WMeight Main Gear Pressure Thick EB{Z35)
1 A300-E4 ZTD 2G4, 747 24.00 z216.1 13.24 57,1
Z AZ12-100 std 141,378 2Z.60 17Z. 68 10.54 37,1
3 B737-300 140,000 20.86 z01.0 11.25 40.1
4 B747-400 a77,.000 23,32 zoo.no 13.85 53,0
L BY&7-200 ER 296,000 Q0,82 l20.0 1Z.67 £1.%9
& BY77-z00 ER &57,000 21.80 Z0&.0 13.92 53,6
7 DCE-532 230,000 26,12 12&.0 12.584 3.4

C.8.4 Riqgid Pavement Example 4 (Total CDF<<1).

c84.1 This example demonstrates a consistent method of reporting PCN for rigid
pavements that are extremely strong with respect to the input traffic. This
situation may arise, for example, where an existing rigid pavement is given
a HMA overlay for non-structural reasons. Assume that the rigid pavement
in Example 1 receives a 5-in P-401 HMA overlay. Using the Rigid PCN tab
of the COMFAA Support Spreadsheet (Figure C-18), the evaluation
thickness is 16.5 inches versus 14.5 inches prior to the overlay. The traffic
for this example is given in Table C-7, and all other input values are as in
Example 1.
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Table C-8. Input Traffic Data for Rigid Example 4
No. Aircraft Name Gross Percent GW Tire Annual
Weight, Ibs. on Main Pressure, psi | Departures
Gear

1 A300-B4 STD 364,747 94.00 216.1 400

2 A319-100 STD 141,978 92.60 172.6 300

3 B737-300 140,000 90.86 201.0 1,500

4 B747-400 877,000 93.32 200.0 200

5 B767-200 ER 396,000 90.82 190.0 500

6 B777-200 ER 657,000 91.80 205.0 320

7 DC8-63 330,000 96.12 196.0 750
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Figure C-18. Screen Shot of Rigid PCN Tab in COMFAA Support Spreadsheet for
Computing Equivalent Pavement Structure in Rigid Example 4

Existing Rigid Evaluation
Ref. AC 150/5335-5B Appendix A-2 Rigid || Pavement Layers ENTER Existing Layer Improved\ k-
Pavement Structure Items Layer Thickness Thickness value
Figure A2-7 P-401 Overlay(s i
E ye) 5.0 in./25 20 Overlay to P-501,
Rigid Pavement Thickness P-501 145 in. 16.5 25t0 1
Foundation k=
ThirdPoint Flexural Strength Flexural strength 650.0 psi oundation
Maximum k-
Figure A2-6, default maximum k-value = ||~ 401 and/or P-403 4.0 in. . el @ (RS
500 Ib/in”3. (135.7 MN/m” 3) OR input k- P-306 0.0 in 4.0 287
value if greater.
P-304 0.0" in.
P-209 12.0 in 12.0 215
P-208 and/or P-211 0.0 in.
Combined Top and Bottom Figure A2-5. r
P-301 0.0 in 0.0 No Uncrushed
P-154 0.0 in.
1 I
COMFAA Inputs Subgrade kvalue | 100.0! Ib/in~3 32.50 281.00
k-value = 287.0 Ib/in"3 (& English o )
Existing Pavement Equivalent Pavement
Rigid Pavement t = 16.5in. 0
e o0
Flexural strength = 650.0 psi Overlay
. Clear Zero 5
Recommended PCN Codes: R/B/X Saved Layer
Data Data P-501 flex
. strength =
.i 10 ] 650.0 psi
Enter Project Details Format | Save & P-501 flex
Chart Data 5 strength =
Examples ) 650.0 psi
E 151
Arpt LOC-ID =
- Stabilized
o k=287.0
Iou 8 L1
P-401
Pavement ID
Rwy 5-23 2]
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Figure C-19. Detailed COMFAA Batch PCN Output — Rigid Example 4 (unadjusted)

kE Walue = EE87.0 lbs/in"3 {(Subgrade Category is B{235))
flexural strength = g&50.0 psi
Evaluation pavement thickness = l&. 50 in
Paszs to Traffic Cycle (PtoTC) Ratio = 1.00
Maximum numher of wheels per gear = &
Marximam rmamber of gears per aircraft = 4
Fesults Table 1. Input Traffic Data
Gross Parcent Tire Arnral z0-vr &0
MNo. Aircraft Name Weight Gross o Press Deps=s Coverages Thick
1 A300-BE4 2TD 264,747 24,00 216.1 400 2,191 1z.48
Z  A3Z12-100 std 141,972 2Z.60 17E.6 200 1,611 11.24
3 EB737-300 140,000 20.86 z01.0 1,500 7,761 1z .45
4 EB747-400 277,000 29332 Z00.0 zZ00 1,147 1z2.72
E EY&7-z00 ER 396,000 290.82 130.0 500 2,7TE7 11.323
& EBY??-zZ00 ER 57,000 2921.80 Z0Ek.0 2Z0 1,586 11.57
7 DC&-632 330,000 298,12 13&.0 7LD 4, 323 1z.45
Fesults Table Z. PCH Values
Critical Thickness Maximam ACH Thick at
Aircraft Total for Total Allowahkle Max. Allowable PCH on
No. Aircraft Name Ecuiv. Cowvs. Ecuiv. Cows. Gross Weight Gross TWeight CDF B (235}
1 A300-E4 3TD 11,697 13.54 437,831 16.08 0.0062 86.6
£ A3Z12-100 std 78,605 13.81 198,394 13.03 0. ooov? 55,1
3z EB737-300 26,045 13.71 127,544 13.61 0.0071 &60. &
4 EB747-400 L,&1l0 13.42 1,20z, 217 17.10 0.0o0s5g Q9.3
E EBY&7-Z00 ER 2Z,180 13.69 EZ7,343 15.33 0.00zs 78,3
& EBY?7-z00 ER 4z 273 13.73 857,882 17.04 0.001z 25.6
7 DCE-52 17,210 12.80 441,572 15.E9 o.oogz 21.3
Total CDF = 0.0331
Fesults Table 2. Rigid ACH at Indicated Gross Weight and Strength
MNo. Aircraft Name Gross ¥ G on Tire ACH ALCH on
Weight Main Gear Fressure Thick E(Z35)
1 Az00-B4 ETD 264,747 2400 zZ16.1 13,24 E7.1
Z A313-100 std 141,978 Q.60 172.6 10. 84 37.1
3 B?37-300 140,000 0. 86 zZ0ol.0 11. 25 40.1
4 B747-400 277,000 QA3.32 zZ00.0 13.85 &3.0
E B757-200 ER 396,000 0. 82 120.0 1z.67 £l.5
& B7?77-2Z00 ER &L57,.000 2l.80 Z0E.0 13. 32 E3.6
7 DCE-E3 330,000 256,12 12&.0 1z.84 L3.4

C.8.4.2 Figure C-19 shows the COMFAA output when PCN is computed using the
evaluation thickness 16.5 in. and P/TC=1. For the overlaid pavement
subject to the forecast traffic, total CDF is much less than 1 (total CDF=
0.0331), indicating that the 20-year traffic mix causes insignificant damage
to the pavement. Similarly, the largest value of thickness for total equivalent
coverages in Results Table 2 is much less than the COMFAA evaluation
thickness at the evaluation k-value. Hence, it may be necessary to use an
unrealistic allowable gross weight for the critical aircraft to compute PCN.
Using the regular COMFAA procedure without adjustment, the airport
could report PCN=99/R/B/X/T for this pavement. However, this PCN is
based on an unrealistically high allowable gross weight for the B747-400
(1,202,217 Ibs.).
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The regular COMFAA procedure given in section 2.3 is most suitable when
the total CDF > 0.15. When the procedure results in CDF < 0.15, as in this
example, the FAA recommends adjusting the input traffic such that the
PCN is reported for a total CDF = 0.150. Rather than modifying the
COMFAA external aircraft file, the P/TC ratio can be used to obtain total
CDF=0.150 as follows.

1. Perform a PCN Rigid Batch operation using the appropriate P/TC ratio
based on the criteria in Appendix A.

Note the value of Total CDF in Results Table 2.

Multiply the original value of P/TC ratio by the factor 0.15/Total CDF,
where Total CDF is taken from Step 2.

4. Enter the new value of P/TC ratio in the P/TC field in COMFAA.

Repeat the PCN Rigid Batch operation with the new value of P/TC
ratio. This will result in a new Total CDF equal to or close to 0.15.

6. Note that the maximum value of P/TC ratio allowed in COMFAA is 10.
This should be sufficient in most cases. However, if the value computed
in Step 3 exceeds 10, increasing the annual departures of all input
aircraft by a factor of 10 and repeating steps 1 through 5 will generally
result in Total CDF=0.150.

Figure C-20 shows a re-analysis of the overlaid pavement using an adjusted
value of the P/TC ratio equal to 1 x 0.15/0.0331 = 4.532. As indicated in
Results Table 2, the adjusted Total CDF = 0.15. The airport can report
PCN=83/R/B/XI/T or 83/R/B/WIT at Total CDF=0.150, based on a more
reasonable maximum allowable gross weight of the B777-200 ER. Results
Table 3 shows that all aircraft in the existing mix operate at ACNs much
lower than the reported PCN. There is no need to report a PCN higher

than 83.
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Figure C-20. Detailed COMFAA Batch PCN Output — Rigid Example 4 (with adjustment
to P/TC ratio to force Total CDF = 0.15)

k Walue 287.0 lb=s/in"2 (Subgrade Category is BI{Z395))
flexural strength = &50.0 ps=si
Evaluation pawvemnent thickness = 1l&.50 in
Pasz to Traffic Cycle (PocoTC) Ratioco = 4,53 (hon-standard)

Maximum rmuambher of wheesls per gear = &
Maxioum mamber of gears per aircraft = 4

Pesults Table 1. Input Traffic Data

Gross Percent Tire Anmtnaal Z0-vr &L
No. Aircraft MName Weight Gross Wo Pra=ss Deps Coverages Thick
1l AZ00-EB4 STD 264,747 24,00 Zle.1 400 9,930 1340
Z A3Z15-100 std 141,978 B2E.&0 17Z.6 z00 7,200 11.34
3 EB737-300 140,000 20.86 zol.0 1,500 36,127 1369
4  B747-400 277,000 9332 Zoo.o Z0o E.l92g 13,36
£ B7&7-EZ00 ER 23¢,000 20,82 la0.0 Eoo 12,357 1Z.30
& B777-EZ00 ER &E7,000 321._80 zos.0 3E0 7,080 12 _E7
7 DCB-63 330,000 26,12 13&.0 7E0 19,550 13.71

Results Table 2. PCHN Walues

Critical Thickne=ss Mazxrimam ACH Thick at

Aircraft Total for Total Allowable Max. Allowable PCH on

No. Aircraft MName Ecuiwvw. Cowvs. Ecuiv. Cowvs. Gross Weight Gross Weight CLF E{Z35)
1 A300-EB4 STD £3,01% 14.8% 47F, 581 14.80 0O_0zgl 705
Z  A3Z12-100 =td L6, 237 15.00 163,542 11.55 0.0031 487
3 B737-300 163,386 14.95 168,242 12 .44 0.0323 43.9
4 EB747-400 ZL, 424 14.792 1,044 448 15,56 o.0307 ao.9
5 EBY&7-Z00 ER 145,838 14.594 453,631 13.98 0_01z7 [
& EBY7?7-z00 ER 121,606 14.95 77,114 15.72 0_.005E 827
7 DCB-52 77,997 14.89 286,748 14.27 o.0377? g7.1

Total CDF = 0_1E501

Pesults Table 3. Bigid ACH at Indicated Gross Weight and Strength

No. Aircraft MName Gross ¥ G on Tire ACH ACHN on
WMeight Main Gear Pressure Thirck EBi{Z9E5)

1 A300-EB4 STD 264,747 2400 2161 1324 E7.1
Z AZ1%-100 std 141,378 2z.60 1726 10.54 7.1
2 BR?3T-300 140,000 Q0. 86 z01.0 11. 25 40.1
4 B747-400 a77,.000 Q3.3 z00.0 1385 £3.0
5 B7E7-200 ER 296,000 0. 82 120.0 1267 El.2
& B?77-200 ER &L57, 000 91.80 205.0 13.92 £3.6
7 DCE-g83 230,000 26,12 12&.0 1Z.584 E3.4
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APPENDIX D. PAVEMENT OVERLOAD EVALUATION BY THE ACN-PCN SYSTEM

D.1 ICAO Pavement Overload Evaluation Guidance.

D.1.1 Inthe life of a pavement, it is possible that either the current or the future traffic will
load the pavement in such a manner that the assigned pavement rating is exceeded.
ICAO provides a simplified method to account for minor pavement overloading in
which the overloading may be adjusted by applying a fixed percentage to the existing
PCN.

D.1.2 The ICAOQ procedure for overload operations is based on minor or limited traffic having
ACNs that exceed the reported PCN. Loads that are larger than the defined PCN will
shorten the pavement design life, while smaller loads will use up the life at a reduced
rate. With the exception of massive overloading, pavements do not suddenly or
catastrophically fail. As a result, occasional minor overloading is acceptable with only
limited loss of pavement life expectancy and relatively small acceleration of pavement
deterioration.

D.1.3 The following guidelines are recommended when evaluating overloads:

e For flexible pavements, occasional traffic cycles by aircraft with an ACN not
exceeding 10 percent above the reported PCN should not adversely affect the
pavement. For example, a pavement with PCN=60 can support some limited traffic
of aircraft with ACN=66.

e For rigid or composite pavements, occasional traffic cycles by aircraft with an ACN
not exceeding 5 percent above the reported PCN should not adversely affect the
pavement. For example, a pavement with PCN=60 can support some limited traffic
of aircraft with ACN=63.

e The annual number of overload traffic cycles should not exceed approximately 5
percent of the total annual aircraft traffic cycles. There is no exact guidance for
choosing a number of operations that represents 5 percent. For consistency, the
FAA recommends using 500 coverages of aircraft with ACN=1.1xPCN for flexible
pavements ACN=1.05xPCN for rigid pavements. The PCN is 10,000 coverages of
an aircraft with a derived ACN=PCN when CDF=1, five percent of this total
equivalent operations is 500 coverages.

e Overloads should not normally be permitted on pavements already exhibiting signs
of distress, during periods of thaw following frost penetration, or when the strength
of the pavement or its subgrade could be weakened by water.

e When overload operations are conducted, the airport owner should regularly inspect
the pavement condition. Periodically the airport owner should review the criteria
for overload operations. Excessive repetition of overloads can cause in a significant
reduction in pavement life or accelerate when a pavement will require a major
rehabilitation.
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D.1.4 These criteria provide consistent, repeatable process the airport owner can use to
monitor the impact of these overload operations on the pavement in terms of pavement
life reduction or increased maintenance requirements. This appendix discusses methods
for making overload allowances for both flexible and rigid pavements that will clearly
indicate these effects and will give the authority the ability to determine the impact both
economically and in terms of pavement life.

D.2 Overload Guidance.

D.2.1 The overload evaluation guidance in this appendix applies primarily to flexible and
rigid pavements that have PCN values that were established by the technical method.
Pavements that have ratings determined by the using aircraft method can use the
overload guidelines provided very frequent pavement inspection procedures are
followed. The procedures presented here rely on the COMFAA program.

D.2.2  The adjustments for pavement overloads start with the assumption that some of the
aircraft in the traffic mix have ACNs that exceed the PCN. If the steps outlined in
Appendix C have been followed for the technical method, then most of the necessary
data already exists to perform an examination of overloading.

D.2.3  The recommended PCN is not adequate for the traffic mix when the Total CDF>1.
Airports have three options when evaluating what pavement strength rating to publish:

1. Letthe PCN remain as derived from the technical evaluation method, but retain
local knowledge that there are some aircraft in the traffic mix that can be allowed to
operate with ACNs that exceed the published PCN or at a reduced weight to not
exceed the PCN.

2. Provide for an increased PCN by adding an overlay or by reconstruction to
accommodate aircraft with higher ACNS.

3. Adjust the PCN upward to that of the aircraft with the highest ACN, but recognize
the need to expect possible severe maintenance. This will result in earlier and
increased costs for reconstruction or overlay projects.

D.3 Adjustments for Flexible Pavement Overloads.

D.3.1  First Option.
The first option requires that the airport owner is constantly aware of the composition of
the entire traffic mix in terms of operating gross weights and loading frequency. If the
traffic mix has changes that affect the factors involved in developing a technically based
PCN, then the PCN will need to be adjusted to reflect the changes. The airport
authority will also have to internally make allowance for or prevent aircraft operations
that exceed the PCN. A consistent method to determine when aircraft ACN and
frequency exceed allowable overloads is presented in the following paragraphs.
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For flexible pavement example Total CDF>1. The B-747-400 has the
highest CDF-PCN combination. The traffic aircraft with the highest CDF-
PCN combination is the basis for overload analysis. The PCN=68.9 and the
traffic mix is equivalent to 10,000 coverages of a B747-400 with a gross
weight, MGW=847,310 Ibs. on a 37.8 in. pavement with CBR = 6. Aircraft
with PCN=(1.1x68,9)=75.8 can operate at 500 coverages total with minimal
impact on the load carrying capacity. The gross weight of a B747-400 at
ACN=75.8 is the MGW from COMFAA using 10,000 coverages, 39.65 in.,
and CBR=6.

Figure D-1. CDF-PCN Results for the B-747-100 — Flexible Pavement Overload

Option One
Hasul Tabhle Z. PCH Val 9P I N Y IIII:_II-
Maximm  ACH Thick m 4 ’ANRANRYE! 39.65=t ACN=75.80
Allowable Hax. Allowable PCH on .5 37.80=t ACN=68.90 4 — CBR ,,"
Gross Weight  Gross Weight CoF ] + EE ra + s J_,"
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn - -
3EE,ZE2 35,31 0. 2454 50, 1 - [ ,_a"'r - C
133,771 Z£27.1%9 [Tl 35,7 C —
137 402 23,03 0. 0021 37. 59
247,310 37.820 07073 —}EE.S‘ = =
389 270 3481 b, 1834 £7.8 S =
w45 08T 37.0L [ 3 F1 66,1
322,545 34,27 0,238 56,6 o o
Tomal CDF = 1.639Z
Total CDF>1 032 34 36 36 4042 44 4648 50 52 54 560 34 36 36 4042 44 4648 50 52 5456 4
D.3.1.2 COMFAA MGW results at 39.65 in., CBR=6 for the B747-400 traffic

aircraft is MGW=901,739 Ibs. COMFAA Batch ACN results confirm that
increasing MGW from 847,310 Ibs. to 901,739 Ibs. increases ACN 10
percent.

Figure D-2. COMFAA Batch ACN Results — Flexible Pavement Overload Option One

CER = &.00

Evalustion pavement thickness = 39,65 in

Iesults Table: Hawximuwm Allowvable Gross Weight Computations, Units = Imperial.

Ho., Aidrcraift Hame Cross £ CW om Tira ACH at Indicataed Coda
Weight Hain Gear Prassure AllLS) EI{lD) Ci&E) i3}
1L B747-400arig 547,310 F3.32 Z00.0 S51.0 56. 5 6F.3 0.1
Z BR47-400 901,739 93,32 Z00.0 5E.2 &l 475.9 97.7

Gross Percent Tire Annal ] 20-¥r Hax. Allowable
Ho. Adircraft Name Weight Gross Wo Preass Daps Thick Coverages Cross Weight
1 EBE747=400crig 247,210 92.32 Z0D.0 gE7 37.820 10,000 a1, 729
Flexible ACH at Indicated Grossz Weight and Strength. Units = lng'lism q‘




08/14/14 AC 150/5335-5C
Appendix D

D.3.1.3 COMFAA PCN results with 500 coverages of the aircraft with 10 percent
higher ACN confirms minor impact on this flexible pavement. However,
the PCN=74.8, which is less than ACN=75.8. Overloads are occurring at
the input traffic gross weight and frequency.

Figure D-3. COMFAA Batch PCN Results — Flexible Pavement Overload Option One

CER = £.00 Subgrade Category is C{&), Thickness = 37.80 in
Results Table 1. Input Traific Data
Gross FPercent Tire Armnaal Z0-yr el

Ha. Airerafe Nang Weight GCGross We Prezs Dep=E Coverages Thick

1 B747=400ocrig 847,310 93.32 200.0 287 10,000 37.80

& B747-400 01,739 93.32 Z00.0 a3 SO0 30. &2

Pesults Table 2. PCH Values

Cricical Thicknessg Haximum ACHN Thick at
Alrcraft Totml for Total Allowable Max. Allowvablae PCH on
HNo. Aircrafr Hame Equiv. Covs. Equiv. Cows. Gross Weight Gross Weight CD'F Ci&)
L B747-400crig 11,022 ag.02 240,892 27.88 o.33g0 62,1
Z B747-400 5,350 38.0& 833, 804 39.38 0.10Z0 %?4.3
Total CDF>1 Toval coF = 1.1000

D.3.2 Second Option.

The second option alleviates the problems discussed for the first option, but it does
require additional expense to bring the pavement up to the strength required by the
combination of aircraft in the traffic mix. The two inch overlay increases the PCN from
68.9 to 96.9, providing added pavement strength allows operations at current levels and
weights until the overlay project is programmed.

Figure D-4. COMFAA PCN Results — Flexible Pavement Overload Option Two

Existing Equivalent
0 Tr—— CER B 8,00 (Subgrade Cacegory is C{S})
|
Flexible Layer ;g?i’;“‘a"tf‘tg- [ A Evalusrion pavement thickness = 36.40 in
| Layers Thick Eﬁ%—og{j?w% b
P43 7 .;'“M:J_;:“" El-ut Results Table 2. PCH Valuss
1 05 0 et Critical HMaximuan ACH Thick at
P 00 Bt hircrafe Tot hllowable Max. Allowable BCH on
P34 40 i JEEEanpals rirerafe Bauiv. Cows. Gross Weight Gross Weight CDF  C(g)
P.209 6051"’- AZ00=-Bd 264,870 406,512 35,00 0.0022 73.%
ees g e A319-100 =5,000,000 146,714 z&.0%  0.0000 37.%
P28 g £ y Subbase  po39-300 =5,000,000 147,191 25,27  0.0000 41.3
g E747-400 12,676 1,060,338 44.83  0.0321 96.9
P31 o E“: B767-200 1,036,028 421,220 27,67 0.0007 GE.4
> ] Fungrmes E777-200 =§,000,000 g0, 776 37.72  0.0000 &5.&
150 { LcErEo DCE-63 Z,881,679 354,747 I6.67 0.0004 64.9
} 1 “ubgrade Total CDF = 0.0355
cBR. 8.0 “7 LBRED Total CDF<<1
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The third option has the benefit of allowing all aircraft in the traffic mix to operate as
necessary. However, by increasing the PCN, which only implies higher pavement

Figure D-5. CDF-PCN Results — Flexible
Pavement Overload Option Three

strength, the pavement life will be reduced by an
estimated 40 percent.

COMFAA can be used to analyze the
sensitivity of the traffic characteristics on
the pavement. In the example the Total
CDF=1.6392 for input traffic and Total
CDF=1.10 at overload level. Setting P/TC
ratio to 1.10/1.6392 shows how limiting the
CDF to 1.1. reduces the Annual Departures.

Besults Table 1. Total CDF
Input Traffic Data 16392 1.1001
Gross  Annaal  Anmaal
Ho Adrcraft Name Weight Deps Leps
1  AZ00-B4 BTD 264,747 1,500 1,007
£ A3l5=100 setd 141,572 1,200 08
2 E737=300 140,000 &, 000 4,026
4 E747-400 g77,.000 1,000 &71
£ EB787-200 ER 396, 000 2,000 1,342
& EB7T7-200 ER 657,000 1,000 E71
7 DC8-63 330,000 3,000 Z,.00z
D4 Adjustments for Rigid Pavement Overloads.
D.4.1  First Option.

The first option requires that the airport authority be constantly aware of the
composition of the entire traffic mix in terms of operating gross weights and loading
frequency. If the traffic mix has changes that affect the factors involved in developing a
technically based PCN, then the PCN will need to be adjusted to reflect the changes.
The airport authority will also have to internally make allowance for or prevent aircraft
operations that exceed the PCN. A consistent method to determine when aircraft ACN
and frequency exceed allowable overloads is presented in the following paragraphs.

D411 For rigid pavement example Total CDF>1. The B-747-400 has the highest
CDF-PCN combination. The traffic aircraft with the highest CDF-PCN
combination is the basis for overload analysis. The PCN=59.4 and the
traffic mix is equivalent to 10,000 coverages of a B747-400 with a gross
weight, MGW=841,758 Ibs. on a 13.49 in. pavement with k-value=295 pci.
Aircraft with PCN=(1.05x59.4)=62.4 can operate at 500 coverages total
with minimal impact on the load carrying capacity. The gross weight of a
B747-400 at ACN=62.4 is the MGW from COMFAA using 10,000
coverages, 13.49 in., and k-value=295 pci.
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Figure D-6. CDF-PCN Results for the B-747-400 — Rigid Pavement Overload Option One

Parules Table 2. DCN Values Tﬂ: P P 1 7
dieedbin,  Haw. Eiliswdbi beN :/ pd L L :
rss Vg Grors kg 512 ﬁﬂi&ﬂcum-ﬁ,m&ﬁn in. | ABJACN=025,213.80 In.
351,047 1z.se oasee s |83 P : __,.-"/ K
135,813 10.58  0.0362 352 7 k -
outss s ossessiine |40 295 295
81,236 12,36 0. 1401 49.2 ._'. [B}
g3, 307 13,83 00481 £3.4 ] [E:‘
817,177 12,50 0,378 so.s [303 — 1 . 1. 1.1 — 1 1. .1
Toeal CDF = 1. 5402 1 L LB L L L L L L | L L 1
Total CDF>1 14 15 16 17 14 15 16 17

D.4.1.2 COMFAA MGW results at 13.8 in., and k-value=295 pci for the B747-400
traffic aircraft is MGW=871,000 Ibs. COMFAA Batch ACN results
confirm that increasing MGW from 841,758 Ibs. to 871,000 Ibs. increases
ACN 5 percent.

Figure D-7. COMFAA Batch ACN Results — Rigid Pavement Overload Option One

k Walue = Z35.0 lbs/in"3
flexural strength = &650.0 psi
Evaluation pawvement thickness = 13.7% in

Haxiwum Allowable Gross Weight Computations, Units = Imperial.

Gross Percent Tire Anrmal &0 Z0-yr Hax. Allowable
Aireraft Name Weight Gross Wt Press Deps Thick Coverages Gross Weight
ET47-400 ac 1l05pet 871,700 33.32 Z00.0 1,743 1z.7%9 10,000 9- 271,800

Bigid ACH at Indicated Gross Weight and Strength. Tnits = English.
Aircrafe Name Gross ¥ G om Tire ACH at Indicated Code
Weight Main Gear Pressure A(L5Z) B(Z95) C{147) D{74})

ET47-400 ac 105pct 871,800 33.32 Z00.0 52.% 2.4 4.0 a4 .6
ET47-400 ar 12 4%in 841,758 93.32 Z00.0 49 959.4 0.5 an.7
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COMFAA PCN results with 500 coverages of the aircraft with 5 percent

higher ACN confirms minor impact on this rigid pavement. However, the
PCN=62.0, which is less than ACN=63.6. Overloads are occurring at the
input traffic gross weight and frequency.

Figure D-8. COMFAA PCN Results — Rigid Pavement Overload Option One

Besults Table 1. Input Traffic Data
Gross Percent Tire Argmaal Z0-vx &l
Aircrafc WMeight Gross o Press Deps=s Coverages Thick
BE747-400 orig 541,758 23_3Z Z00.0 1,773 10,000 13_48
BE747-400 105pct g871,.800 293_32 z0o.0 87 Soo 1Z_Z4
Besults Table Z. PCH Values
Critical Thickness Maximuam ACHN Thick atc
Aircraft Total for Total Allowable Max. Allowable PCHN on
Aircrafc Eoquiw. Cows. Egquiv.Cows. Gross Weight Gross Weight CDF E{Z25)
BE747-400 orig 10,711 13. 54 537,343 13 44 0.2843 L5350
B747-400 105pct 7,534 13. 54 587,181 13.75 D_D?Da gz 0
Total CDF>1 Total cpF = 1.0543

Second Option.

The second option alleviates the problems discussed for the first option, but it does
require additional expense to bring the pavement up to the strength required by the
combination of aircraft in the traffic mix. The five-inch flexible overlay is converted to
an additional two inches of rigid pavement. The PCN increases from PCN=63.6 to
PCN=98.1. Providing added pavement strength allows operations at current levels and
weights until the overlay project is programmed.

Figure D-9. COMFAA PCN Results —Rigid Pavement Overload Option Two

Pavement Layers Thickness Maximun ACN Thick av
Existng Equivalent Allowable Max. Allowable PCH on
P.401 Overlayl(s emen
L2001 Overiays) 5.0 0 :"m Povement | rircrate Gross Weight Gross Weight CDF  B(295)
P.501 L S L T R
A300-B4 STD 485,122 16.00 0.0069 86.0
P
Flexural strength 650.0 swenothe | A319-100 stc 196,284 12.98 0.0007 54.6
P.401 andior P403 4.0 01 Psotfiex  6%0pu B737-300 196,092 13.54 0.0075 §9.9
o g 1 1] B747-400 > 1,192,659 17.01 0.0075%P 93.1
P.306 0.0 _.'6' " B767-200 ER B 524,383 18.27 0.0031 77.7
stabilzed | §777-200 ER 850,329 16.92 0.0014=P 97.1
P304 O-Os"’ ko210 pcs-e2 438,214 15,51 0.0091 20.4
£.209 6.0 E" ey Total CDF =  0.0362
P-208 and‘or P21 6.0 s Total CDF<<1
p————— 30 ks 145,0 Aircraft Nane Gross ¥ GV oon Tire ACN ACN on
-301 0.0 P.208 Weight Main CGear Pressure Thick B(295)
S L e
P-154 0.0 2J |g747-400 877,000 93.32 200.0 13.85 _ 63.0
Subgrade k.value 1000 % {22 B777-200 ER 657,000 91.80 205.0 13.92=P 63.6
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D.4.3 Third Option.
The third option has the benefit of allowing all aircraft in the traffic mix to operate as
necessary. However, by increasing the PCN, which only implies higher pavement
strength, the pavement life will be
Figure D-10. COMFAA PCN Results — Rigid ~ reduced by an estimated 40 percent.
Pavement Overload Option Three

k-value=281 pci, Flex Stren=650.0 psi, Thick=14.5 in| COMFAA can be used to analyze
) ) the sensitivity of the traffic
Traffic| Gross Percent Tire Annual Anmual | characteristics on the pavement.
Aircraft Weight GrossWt Press Deps Deps In the example the TOtal
A300-B4 364,747 94.00 216.1 1,500 s62 | CDF=1.5402 for input traffic and
A319-100 141,978 92.60 172.6 1,200 821 | Total CDF=1.0543 at overload
B737-300 140,000 90.86  201.0 6,000 4,107 . .
B747-400 877,000 93.32 200.0 1.000 685 level. Settlng P/TC ratio to
B767-200 396,000 90.82 190.0 2,000 1,369 | 1.0543/1.5402 shows how the
B777-200 657,000 91.80 205.0 1,000 685 | additional damage is expressed as
DCE-63 330,000 96.12 196.0 3,000 2,054 H
arsi cios cogsd.oeie| AN Annual Departure reduction.
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APPENDIX E. REPORTING CHANGES TO CERTAIN AIRPORT RUNWAY DATA
ELEMENTS

This Advisory Circular affects the following airport runway data.

E.l Allowable Gross Weight.

Aircraft weight data is reported using this AC based upon the PCN calculated for the
pavement being evaluated. With PCN there is not a “design aircraft”.

E.1.1  Source of Data.

Runway weight bearing capacity data must be submitted through the FAA Airports
Division Regional Office (RO) or FAA Airports District Office (ADO). Information is
submitted electronically to the FAA Air Traffic Aeronautical Information Services for
publication in FAA Flight Information manuals using the secure web site 5010WEB,
monitored by GCR & Associates on behalf the FAA. Currently this data base accepts
gross aircraft weight data for single wheel landing gear (S), dual wheel landing gear
(D), dual tandem landing gear (2D) and double dual tandem wheel type landing gear
(2D/2D2). All other gear types may only be reported with the PCN. Note when
reporting PCN it must be all five elements, e.g. 73/F/C/WI/T. All changes to Runway
Weight Bearing Capacity data must be submitted through the FAA. State airport
inspectors may not submit changes to Runway Weight Bearing Capacity Data directly
to Aeronautical Information Services for publication. Instead, they must submit the
data changes to the RO and ADO for validation, and in turn, the RO or ADO submits
changes to Runway Weight Bearing Capacity Data electronically to Aeronautical
Information Services using the steps enumerated above on behalf of the State Aviation
Agency.

E.1.2 Reporting Allowable Gross Weight.

The allowable gross aircraft weight for each gear configuration that may utilize the
subject runway is published on FAA Form 5010. In addition a PCN number should also
be published for each Runway at the airport. Note the PCN ‘number’ to report is the
entire PCN string of Pavement Classification Number combined with subgrade
category, tire pressure, and method of calculation. A list of PCN-based maximum
gross weights for reporting Runway Weight Bearing Capacity Data has been developed.
The listing is posted on the FAA website with this AC. Local experience can be
considered to report a lower weight, but higher weights are not recommended.

E.2 Pavement Classification Number (PCN).

E.2.1  Source of Data.

The source for Pavement Classification Number (PCN) data is the airport operator.
FAA Part 139 airport inspectors and State non-Part 139 airport inspectors are instructed
to request PCN data from the airport manager as part of the manager interview before
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an airport inspection. If the airport manager has PCN data, the inspector may accept the
data for immediate publication in flight information publications; however, if the airport
manager does not have PCN data, then the inspector has no PCN data available for
publication.

E.2.2 Reporting PCN.

For purposes of airport runway data elements generally published on FAA Form 5010,
Airport Master Record, the PCN is a number that expresses the load-carrying capacity

of a pavement based on all aircraft traffic that regularly operates on the pavement. The
PCN determined earlier (see Appendices 1 through 3) is the PCN to report.

E.3 Assigning Aircraft Gross Weight Data.

E.3.1 Tables E-1 and E-2 summarize the process used to assign allowable aircraft gross
weight. Table E-1 shows the flexible ACNs. Table E-2 shows the rigid ACNS.
Allowable gross weight is based on aircraft gear configuration as issued in FAA Order
5300.7, Standard Naming Convention for Aircraft Landing Gear Configurations
(October 6, 2005), coupled with tire pressure and wheel spacing ranges. The ACN for
these standard aircraft results in a recommended maximum gross weight for Runway
Weight Bearing Capacity. See Chapter 3 for instructions for using the COMFAA
software to determine ACN values under certain conditions. The COMFAA external
file will be posted on the FAA website.
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Table E-1. Flexible ACN Data Used to Establish Allowable Gross Weight

Results Table 3. Flexible ach at Indicated Gross weight and strength
Mo. Afrcraft Mame Gross % Gw on Tire
weight Main Gear Pressure AC1SY  BCLOD (A D30

1 s5-7.5std 7y 500 5. 00 52.5 1.4 1.9 2.5 2.8

2 s-15std 15,000 95,00 60.0 3.2 4.2 5.2 5.8

3 5-30std 30,000 G5, 00 75.0 B.O 8.4 11.3 11.8
4 5-45std 45,000 95,00 0.0 13.7 16.1 17.3 18.5

5 s-60std &0, 000 85,00 105.0 20.3 22.6 23.7 24,8

6 5-75std 75,000 5. 00 120.0 27.4 20.8 30.2 31.3

7 5-90sT 90, 000 95,00 135.0 35.1 37.2 36.9 37.8

8 s-105std 105, 000 G5, 00 150.0 42.4 43.4 43.2 44,4

9 5-120std 120,000 95,00 165.0 0.5 0.3 0.5 3l1.0
10 D-37.1% 37,500 95,00 65.0 5.5 .1 8.8 10.9
11 o-50 50,000 G5, 00 BO.O B.O 11.0 12.9 15.2
12 0-75 75,000 95,00 110.0 16.9 19.0 21.8 24,0
13 p-100 100, 000 G5, 00 140.0 25,8 27.6 30.7 32.8
14 D-12% 125,000 95,00 130.0 31.7 33.60 37.8 40,7
15 p-150 150,000 95,00 160.0 37.4 39.3 44,5 48. 5
16 D-175 175,000 G5, 00 180.0 44,0 47.1 52.5 56.8
17 p-200 200,000 95,00 200.0 1.1 4.7 60.4 63.2
18 p-224% 225,000 G5, 00 220.0 58.3 g2.1 68,3 73,5
19 0-250 250,000 95,00 240,0 63,3 09,3 8.1 8.7
20 Z2p-100 100,000 95,00 120.0 10.6 11.4% 13.9 17.4
21 2p-150 150, 000 G5, 00 140.0 18.2 20.3 24,2 20,49
22 2D-200 200,000 95,00 160.0 26,4 30.2 353.0 42,9
23 2D-250 250,000 85,00 170.0 34,1 36,2 45.4 55,45
24 2D-300 300,000 5. 00 180.0 42.3 48.4 56.0 68.1
25 2D-350 350,000 95,00 120.0 49,5 55.9 66,2 80.4
26 20400 400, 000 G5, 00 200.0 56.6 G54, G 76,2 2.4
27 2D-4150 430,000 95,00 210.0 62,3 7l.8 83.3 103.8
28 2Dp-500 500, 000 95,00 220.0 G67.3 75.4 9.2 113.8
29 2D-550 550, 000 G5, 00 230.0 70,0 79,3 G6.1 121.8
30 2D/202-40 640,000 95,00 210.0 36.6 39.6 46,2 63.1
31 2p/202-50 BOO, 000 G5, 00 220.0 48. 5 53.7 84,9 B5.4
32 2D/2D2-80 S9a0, 000 95,00 230.0 2.2 09.4 83.9 108.5
33 2p/202-70 1,120,000 95,00 240.0 FELT 87.4 1o08.4 131.1
34 3040 480, 000 G5, 00 210.0 34,2 E 44 .4 2.9
35 3p-50 G600, 000 95,00 220.0 46.4 51.2 62.4 87.4
36 ID-60 720,000 G5, 00 230.0 a60.1 66,8 Bz.1 113.1
37 30-70 840,000 95,00 240,0 4.6 83,7 1053.9 138.9
38 20/302-40w 800,000 36.75 210.0 32.7 34.5 38.7 51.3
30 2D/3502-50wW 1,000,000 36.75 220.0 43.0 46.0 52.5 2.1
40 2D/3D2-60w 1,200,000 36.75 230.0 4.1 8.6 658.4 893.5
41 20/302-70wW 1,400,000 36.75 240.0 65,46 2.2 8a6.7 115.4
42 2p/302-40B 8O0, 000 55.75 210.0 30.8 33.1 38.0 52.0
43 2D/3D2-50B 1,000,000 55,75 220.0 41.0 44,7 52.5 4.1
44 2p/302-60B 1,200,000 55.75 230.0 52.5 57.4 60,0 7.4
45 20/302-70B 1,400,000 35,74 240.,0 63,3 1.7 87.7 121.8
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Table E-2. Rigid ACN Data Used to Establish Allowable Gross Weight

Results Table 3. rigid ACN at Indicated Gross weight and sStrength
Mo. aircraft wMame GEross % Gw o on Tire
weight Main Gear Pressure A(S520 BC295) C(147) DC747)

1 5-7.5std 7y 500 G5, 00 52.5 2.1 2.2 2.3 2.2

2 s-15std 15,000 95,00 &60.0 4.3 4.5 4.7 4.8

3 5-30std 30,000 95,00 F3.0 9.3 9.7 10.0 10.2
4 s-45std 45,000 95,00 0.0 14.49 15.4 15.8 16.1

5 s-60std a0, 000 95,00 105.0 21.1 2l.6 22,1 22.4

6§ 5-7astd 75,000 95,00 120.0 277 28.2 28.7 20,0

7 5-80st S0, 000 95,00 135.0 EL 33.2 33.8 33.9

8 s-105std 105,000 G5, 00 150.0 42,2 42.6 42,9 43.1

& 5-120=td 120,000 95,00 165.0 0.0 0.2 0.4 30. 4
1 D-37.45 37,500 G5, 00 5.0 7.3 .1 5.0 8.9
11 C-50 50,000 95,00 80.0 11.0 12.1 15.0 13.8
12 D-75 75,000 G5, 00 110.0 15.4 20.8 22.0 23.0
13 p-100 100, 000 95,00 140.0 28.7 30.3 31.7 32.8
14 Dp-125 125,000 G5, 00 150.0 35.1 37.1 39.0 40.4
15 Dp-150 150,000 95,00 160.0 41.3 43,8 46,1 47.9
16 D-175 175,000 G5, 00 180.0 45,8 52.6 55.1 57.1
17 p-200 200,000 95,00 200.0 58.6 6l.5 6.2 66.4
18 D-225 225,000 G5, 00 220.0 a7.4 70,6 73.4 F5.8
19 p-250 250,000 95,00 240,0 5.4 79.7 82.7 85.2
20 20-100 100, 000 G5, 00 120.0 10.3 12.2 14.4 16.9
21 2p-150 150,000 95,00 140.0 18. 75 22.1 26.0 29.5
22 2D0-200 200,000 95,00 160.0 28.1 33.2 38.5 43.1
23 2D-250 250,000 95,00 170.0 36.6 43,2 49,8 55.5
24 2D0-300 300,000 95,00 1%0.0 45,8 3.8 6l.7 68.4
25 2D0-350 350,000 95,00 190.0 52.9 G2.4 71.8 79.8
26 2D0-400 400, 000 95,00 200,0 a0. 2 1.0 81.8 91.0
27 20450 450,000 G5, 00 210, 0 65,3 F8.3 90,5 10l.0
28 2D0-5300 300,000 95,00 220,0 0.1 83.0 96,5 108,45
29 20-550 550,000 G5, 00 230, 0 F2.0 B5.0 Go.7 113.0
30 2D/202-40 G40, 000 95,00 210.0 30,2 42,2 49,9 7.8
31 2D/2D2-50 800, 000 G5, 00 220.0 45,4 58.4 68.8 78.4
32 2D/2D02-60 960, 000 95,00 230,0 a4, 7 70,5 89.4 100.9
33 2D/2D2-F0 1,120,000 G5, 00 240, 0 Bl.G 96,5 111.7 124.9
34 3D0-40 480, 000 95,00 210.0 34,9 41. 6 53.5 66.7
35 3p-50 G600, 000 G5, 00 220.0 47.3 59. 5 7a.7 4.0
36 30-60 720,000 95,00 230.,0 G62.9 80.8 1o03.2 124.1
37 3D-70 840,000 G5, 00 240, 0 Bo.7 1o4.3 131.4 155.7
38 20/3D2-40wW 800,000 36.75 210.0 31.4 35.1 40,8 47,5
3% 2D/3D02-50W 1,000,000 36.75 220, 0 41. 5 47,4 55.8 84,8
40 2D/3D2-60wW 1,200,000 36.75 230.,0 53.1 6l.5 F2.5 83.5
41 20302 -70W 1,400,000 36.75 240, 0 65,9 7.0 90,7 103.8
42 2D/3D2-40B 800,000 55.75 210.0 34.0 34,8 42.9 54,2
43 2D/3D02-506 1,000,000 33.73 220,0 43,3 47,9 6l.1 F6.9
44 2D/3D2-60E 1,200,000 55.75 230.,0 52.6 63.7 g2.2 1lo2.2
45 2D/3D02-70B 1.400,000 35.75 240,0 63,5 82.0 103.9 129.9

E.3.2 The data in the tables were used to develop a list of maximum gross weights for
Runway Weight Bearing Capacity Data. The listings that correlates gross weights with
known PCN values for flexible and rigid pavement (see Appendix F) provide
recommended maximum gross weights based on PCN determination.
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E.3.3  There will be cases where the gross weight of an aircraft exceeds the gross weight in
Tables E-1 and E-2 for a reported PCN determined using the procedures in Appendices
1 through 3. The values in the tables are not as accurate as the gross weights associated
with the ACN assigned by the aircraft manufacturer. The reported PCN is the basis for
data in the tables, and the airport manager should rely on the reported PCN rather than
the gross weight data in the table when the ACN of the departing or landing aircraft is
known.

E.3.4  Table E-3 shows the format of the list and brief instructions on its use. The first
example shown in the table is for a pavement that supports single, dual, and dual
tandem wheel gear aircraft, and the airport can report a PCN of 30 with subgrade
category B support. At the intersection of the PCN value with the gear types SW, DW,
and DTWS and Subgrade Support Category B, 76,000 pounds is the maximum
allowable gross weight for single wheel aircraft, 115,000 pounds is the maximum
allowable gross weight for dual wheel aircraft, and 215,000 pounds is the maximum
allowable gross weight for dual tandem wheel aircraft. Local experience can be
considered to use a lower weight, but higher weights are not recommended.

Table E-3. Excerpt From Listing of Maximum Gross Weight Data

FLEXIBLE PCN RIGID PCN
Airplane gross weight (1,000°s Ibs) for each Subgrade Category B
SW DW DTW . DDTW:: SW DW DTW DDTW
B{10}: B{10} :B{10}: B{10} : : B{295): B(295) : B{295) : B{295)

PCN

23 2 90; 180 §4 80 160

24t 90 185 §6 85 160

5 W YWY . 85 165

300 76 1 115 2150 30 {oo: 190

35 0 87 | 1400 245 3 *u 215
0 225

37 091 | 145 2600 620
F40N 98 0 1600 2750 6601 /101% 140% 245 630
\A5/7 111 0 1750 3050 7200 \111)] 60/ 265 680

;In a am y— pr— a [p—

_g PCN =43RBWT, perform straight line interpolation
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E.3.5 The second example in the table is for a pavement that supports aircraft with single and
dual wheel gear configurations. The pavement has a PCN of 43/R/B/W/T. The gross
weights at the intersection of the PCN value for a B category subgrade with each gear
type is between PCN values 40 and 45. Straight line interpolation between values is
recommended. Single wheel gross weight is 107,000 pounds. Dual wheel gross weight
is 152,000. Local experience can be considered to use lower weights, but higher
weights are not recommended.

E-6



08/14/14 AC 150/5335-5C
Appendix F

APPENDIX F. MAXIMUM AIRCRAFT GROSS WEIGHT TABLES FOR FAA FORM 5010
REPORTING BASED ON PCN DETERMINATION

Table F-1. Subgrade Strength Category A

FLEXIBLE PCN Subgrade Category A RIGID PCN Subgrade Category A

Aircraft gross weight (1,000's Ibs): Subgrade Category A
SW DW DTW  DDTW SW DW DTW DDTW
A(15) A(15) A(15) A(15) A(552) A(552) A(552) A(552)

PCN

3 15

4 18 14

5 21 17

6 25 40 21

7 27 45 23 35

8 30 45 27 40

9 33 50 30 45

10 36 55 95 32 50 100

12 41 60 110 38 55 115

13 44 65 120 41 60 120

14 47 65 125 43 60 125

15 49 70 130 46 65 135

16 51 75 140 49 65 140

17 53 75 145 51 70 145

18 56 80 150 53 70 150

19 58 80 160 56 75 155

20 60 85 165 58 80 160

25 71 100 195 70 90 190

30 81 120 230 81 110 220

34 89 140 260 89 125 245 625
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FLEXIBLE PCN Subgrade Category A RIGID PCN Subgrade Category A
Aircraft gross weight (1,000's Ibs): Subgrade Category A

SW DW DTW  DDTW SW DW DTW DDTW

A(15) A(15) A(15) A(15) A(G52) A(52) A(552) A(552)
PCN
35 91 145 265 630 92 130 250 635
40 102 165 295 700 102 150 275 700
45 111 185 335 770 112 165 310 765
48 116 195 355 810 116 175 335 800
49 195 360 820 175 340 810
50 200 370 835 180 350 825
55 220 410 900 195 385 880
60 240 460 960 210 425 930
65 520 1015 225 485 980
70 1065 240 1030
71 1075 240 1040
72 1085 1050
75 1080

Note: When the PCN falls between two values, use straight line interpolation to
determine the allowable gross weight for the gear types.

Table F-2. Subgrade Strength Category B

FLEXIBLE PCN Subgrade Category B |
Airplane gross weight (1,000's Ibs): Subgrade Category B

RIGID PCN Subgrade Category B

SW DW DTW DDTW SW DW DTW  DDTW
B(10) B(10) B(10) B(10) B(295) B(295) B(295) B(295)

PCN

3 15 14

6 23 35 22

7 26 40 25 35

8 29 45 100 - 28 40

9 32 50 105 - 32 45

10 | 34 50 110 - 34 50

F-2
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FLEXIBLE PCN Subgrade Category B
Airplane gross weight (1,000's Ibs): Subgrade Category B

RIGID PCN Subgrade Category B

SW DW DTW DDTW SW DW DTW  DDTW

B(10) B(10) B(10) B(10) B(295) B(295) B(295) B(295)
PCN
11 | 36 55 120 - 37 50 100
12 | 38 60 125 - 39 55 105
13 |4 60 130 - 42 55 110
14 | 43 65 135 - 45 60 115
16 | 48 70 150 - 50 65 130
18 | 52 75 160 - 55 70 140
20 |57 80 170 - 59 75 150
22 |62 90 180 - 64 80 160
24 | 66 95 190 - 69 85 165
25 | 76 115 215 - 80 100 190
30 |87 140 245 - 91 120 215
35 |91 145 260 620 95 130 225
37 |98 160 275 660 101 140 245 630
40 | 111 175 305 720 111 160 265 680
45 | 116 185 325 755 116 165 280 715
48 | - 190 335 780 170 290 735
50 | - 210 370 835 185 325 785
55 | - 225 400 885 200 355 835
60 | - 440 935 215 385 880
65 | -- 505 985 230 420 925
70 | - 1005 235 435 940
72 | - 1015 240 440 950
73 | - 1025 240 450 960
74 | - 1035 455 965
75 | - 1045 470 975
76 | - 1055 490 985
77 | - 1065 515 990
78 | - 1080 1010
80 | - 1050
85 | - 1085
89 | -

Note: When the PCN falls between two values, use straight line interpolation to

determine the allowable gross weight for the gear types.
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FLEXIBLE PCN Subgrade Category C |
Airplane gross weight (1,000's Ibs): Subgrade Category C

RIGID PCN Subgrade Category C

SW DW DTW DDTW sw DW DTW  DDTW
C(6) C(6) C(6) C(6) C(147) C(147) C(147) C(147)
PCN
4 12 - 13
17 - 19
8 22 - 25
10 |27 40 31 40
12 |32 50 36 50
13 |35 50 100 - 38 50
14 |37 55 105 - 41 55 100
15 |40 60 110 - 44 55 105
20 |52 70 135 - 56 70 130
25 |64 85 160 - 68 85 150
30 |76 100 180  -- 79 100 170
35 |87 120 205 - 90 115 190
40 |99 140 230 - 100 135 215
43 | 106 150 245 625 107 145 230
45 | 111 155 255 640 111 150 235
46 | 113 160 260 650 113 155 240
47 | 115 165 265 660 115 155 245 625
48 | 116 165 270 670 116 160 250 635
50 | -- 170 280 690 165 260 655
55 | -- 190 305 735 180 280 700
60 | -- 205 330 780 195 305 745
65 | -- 220 355 820 205 330 785
70 |- 240 385 860 220 355 830
71 | - 240 390 870 225 360 835
75 | - - 415 900 235 385 870
76 | - - 420 905 240 390 875
77 |- 425 915 240 395 885
80 | - - 440 940 410 910
85 | - - 480 975 440 945
88 | - - 520 1000 465 970
90 | - 1015 490 985
92 |- - 1030 525 1000
95 | - - 1050 1025
100 [ = - 1085 1060
102 | - - 1075
103 | - - 1080

Note: When the PCN falls between two values, use straight line interpolation to
determine the allowable gross weight for the gear types.
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Table F-4. Subgrade Strength Category D

FLEXIBLE PCN Subgrade Category D |
Airplane gross weight (1,000's Ibs): Subgrade Category D

RIGID PCN Subgrade Category D

SW DW DTW DDTW SW DW  DTW DDTW
D) D@B) D@E) DE) D(74) D(74) D(74) D(74)
PCN
4 13
13 - - 16
6 16 - - 19
8 21 - - 24
10 [26 - - 30 40
11 |29 40 - 32 45
12 |31 40 - 35 45
15 [38 50 - 43 55
16 (40 55 - 46 55 100 -
20 |50 65 115 - 55 70 115 -
25 |62 80 135 - 67 80 135 -
30 |74 95 155 - 78 95 155 -
35 |8 110 175  -- 89 110 175 -
40 |97 125 195 - 100 130 195 -
45 | 109 145 215 - 111 145 215 -
48 | 116 155 225 - 116 155 225 -
50 |-- 160 235 - 160 235 -
54 | -- 170 250 - 170 250 625
59 |-- 185 270 625 185 270 665
60 | -- 190 275 630 185 275 675
65 | -- 205 295 _ 670 200 295 715
70 |- 220 320 705 215 320 755
75 | -- 235 340 740 230 345 790
77 |- 245 350 755 235 350 810
80 | -- - 360 780 240 365 830
85 | -- __-- 380 815 390 865
9 | -- -~ 405 850 415 905
95 | -- -~ 425 885 440 940
100 | -- - 450 920 475 975
105 | -- - 475 960 530 1010
110 |-~ -~ 510 995 1045
113 |-~ -~ 530 1015 1065
115 | - e - 1030 1080
116 | - - - 1040 1085
120 | - e 1065
122 | = - 1080

Note: When the PCN falls between two values, use straight line interpolation to
determine the allowable gross weight for the gear types.
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APPENDIX G. RELATED READING MATERIAL

The following publications were used during the development of this AC:

1. AC 150/5320-6, Airport Pavement Design and Evaluation. The FAA makes this
publication available for free on the FAA website at http://www.faa.gov.

ICAO Bulletin, Official Magazine of International Civil Aviation, Airport Technology,
VVolume 35, No. 1, Montreal, Quebec, Canada H3A 2R2, January 1980.

2.
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