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Abbreviations and Acronyms

AAC Asphalt Overlaid with Asphalt

AC Asphalt Concrete

APC PCC Overlaid with Asphalt

APMS Airport Pavement Management System
CAD Computer-aided Drafting

CIP Capital Improvement Plan

DLH Duluth International Airport

FAA Federal Aviation Administration

FOD Foreign Object Debris

GIS Geographic Information System

L&T Longitudinal & Transverse Cracking

LCD Last Construction Date

Mn/DOT Minnesota Department of Transportation Office of Aeronautics
PCC Portland Cement Concrete

PCI Pavement Condition Index
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1. Introduction

Since 1995, Federal grant assurances have required that to continue receiving Federal funding, airports
implement a pavement maintenance-management program for any pavement constructed or repaired
using Federal money. To help individual airports meet this grant assurance and improve the statewide
airport system, the Minnesota Department of Transportation (Mn/DOT) Office of Aeronautics
contracted with Applied Research Associates, Inc. (ARA) to provide pavement evaluation and
management inspections at local airports. This report contains the results of the 2018 pavement
inspections at Duluth International Airport (DLH).

Pavement conditions were assessed using the Pavement Condition Index (PCI) procedure, outlined in
Federal Aviation Administration (FAA) Advisory Circular (AC) 150/5380 and ASTM D5340 for airfield
pavements. The PCl was developed to provide a numerical value indicating overall pavement condition
that correlates well with the ratings of experienced engineers. During a PCI survey, visible signs of
deterioration within a selected sample unit are recorded and analyzed. The final calculated PCI value is
a number from 0 to 100, with 100 representing a pavement in excellent condition. The PCl evaluation
makes possible forecasting of future deterioration and allows for accurate projections of maintenance
and rehabilitative needs.

The data collected during this project were entered into the MicroPAVER pavement management
software program developed by the U.S. Army Corps of Engineers, Construction Engineering Research
Laboratory. The capabilities of MicroPAVER were utilized to meet the following project objectives:

e Update and store pavement inventory and condition data.
e Develop models to predict future conditions.

e Develop maintenance and repair recommendations.

e Report the results at the individual and statewide level.

1.1 Project Background

Aviation throughout Minnesota plays a key role in the movement of goods and services with an
estimated overall economic impact of $12.2 billion. Mn/DOT realizes the value in maintaining the paved
facilities by implementing and updating an airport pavement management system (APMS). An APMS
provides guidance for decisions regarding pavement maintenance and repair policies at an airport and
can identify short-, medium-, and long-term rehabilitation needs. Mn/DOT typically has performed PCI
inspections at each airport on a 3-year cycle so that the most recent pavement condition data in the
APMS reflect the field conditions.

1.2 Pavement Management Approach

The main goal of any pavement management system is to identify pavements that will receive the most
benefit from an optimally timed repair. By projecting the rate at which the pavement condition will
deteriorate, the optimal time for applying treatments can be determined. Typically, the optimal repair
time is the point at which a gradual rate of deterioration begins to increase to a much faster rate, as
illustrated in figure 1. Itis critical to identify this point in time to avoid higher rehabilitation costs caused
by excess deterioration. Figure 1 also shows conceptually how it is cheaper to maintain pavements that
are in good to fair condition, rather than wait until the poor condition requires an expensive
reconstruction treatment.
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Figure 1. Pavement condition life cycle.

Often, the identified needs will cost more than the available budget and will need to be prioritized. The
APMS can measure the impact of a limited budget scenario by projecting the future condition of
deferred projects. Ultimately, the APMS will provide Mn/DOT and the airport a planning tool that can
help identify pavement needs, optimize the selection of projects and treatments over a multi-year
period, and understand the consequences of these plans.

1.3 Scope of Work

Since 2008, Mn/DOT has retained ARA to update the APMS for 106 of Minnesota’s publicly owned
general aviation airports. Mn/DOT identified approximately 1/3 of the airports to be inspected each
year and provided the available construction history information and existing MicroPAVER databases for
each airport. ARA coordinated the PCI inspections with each airport. After the field work was
completed, ARA updated the MicroPAVER database and computer-aided drafting (CAD) map for each
airport. MicroPAVER was then used to develop a maintenance work plan based on current distresses.
In addition, a 5-year projection identifying work levels of recommended pavement repair needs was
prepared at the state level for the various stakeholders to use as a planning tool. Individual reports,
such as this one, were prepared for each airport documenting the results of the pavement inspections.
A statewide analysis report was prepared based on that inspection year’s airports. The airport maps
were linked to the MicroPAVER database to allow for geographic information system (GIS) viewing of
data. In addition, training was provided on the use of the MicroPAVER software and PCI procedure.
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2. Project Approach

2.1 Update Pavement Inventory

The pavement inventory at DLH represents the airfield pavements that are intended for aviation-related
traffic. The main objective in updating the pavement inventory was to determine the year of the
construction (or most recent overlay), the limits of the project, and the surface type for each pavement
area based on construction history. When available, Mn/DOT provided this information for the
pavement-related projects for areas not already included in previous inspections. ARA then used this
information to update the pavement section definitions on the CAD map and MicroPAVER database
based on project limits, surface type, layer properties, traffic patterns, and overall condition.

2.1.1 Pavement Network Definition

The construction history information was used to divide the pavement network at DLH into
management units—branches, sections, and sample units. A branch is a single entity that serves a
distinct function. For example, a runway is considered a branch because it serves a single function
(allowing aircraft to take off and land). On an airfield, a branch typically represents an entire runway,
taxiway, or apron.

Because of the disparity of characteristics that can occur throughout a branch, it is further subdivided
into units called sections. A section is a portion of the pavement that has uniform construction history,
pavement structure, traffic patterns, and condition throughout its entire length or area. Sections are
used as a management unit for the selection of potential maintenance and rehabilitation projects. The
guideline used in deciding where section breaks are located is to think of the section as the "repair
unit"—a portion of the pavement that will be managed independently and evaluated separately for
pavement maintenance and rehabilitation.

Pavement sections are further subdivided into sample units for inspection purposes. The typical sample
unit size for asphalt concrete (AC) pavements is 5,000 square feet + 2,000 square feet and 20 slabs + 8
slabs for portland cement concrete (PCC) pavements. A statistical based sampling rate was used to
determine the number of sample units to inspect for each section. The inspected sample units were
representative of the overall condition within a section and were used to extrapolate the condition as a
whole.

2.1.2 Naming Scheme

For the pavement management system to work efficiently, some unique identifiers were added to the
database. The branch names assigned were designed to assist in identification of the pavement area.
The first characters are used to identify the pavement use—apron, runway, taxiway, or taxilane
(pavement in and around hangar areas). The next character is a number or letter used to further
identify the pavement branch (such as RY321 for Runway 3-21 or CTAL for Connecting Taxiway Al). The
sections for each branch are assigned a number starting with 001, 002, and so on. Table 1 presents the
branches defined for DLH and their corresponding areas. For those airports with taxiway guidance signs,
the branch ID may or may not match up with the signage in the field; however, the branch name will
correspond.
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Figure 2 presents the network definition for DLH and represents the pavements included in the APMS.
Some privately built/maintained pavements and “driveways” leading into hangars may not be included

here because they are considered outside the scope of work.

Table 1. Branch definition.

Branch Id Name Number of Sections Area (SF)
ANBD Business Apron 1 139,000
APGA General Aviation Apron 14 1,358,800
APTR Terminal Ramp 3 439,800
CTAl Connecting Taxiway Al 2 75,200
CTA2 Connecting Taxiway A2 2 61,300
CTA3 Connecting Taxiway A3 3 55,200
CTA5 Connecting Taxiway A5 1 44,800

CTB Connecting Taxiway B 1 345,200
CTC1 Connecting Taxiway C1 1 5,200
CTD Connecting Taxiway D 2 139,300
PTA Parallel Taxiway A 5 928,800
PTC Parallel Taxiway C 6 332,400
RPA1 Run-up Pad Al 1 24,300
RPE 9/27 East Run-up Pad 1 28,000
RPW 9/27 West Run-up Pad 1 105,000
RY321 Runway 3/21 8 830,500
RYQ27 Runway 9/27 6 1,671,000
TLA Taxilane 5 150,300
Airport Total 6,734,100
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2.2 Pavement Evaluation

The pavement surfaces at DLH were visually inspected on June 25, 2018, using the PCI procedure.
During a PCI inspection, inspectors walk over the surface of the pavement and identify visible signs of
distress within a sample unit. Appendix A presents the scalable map used during the inspection to
locate the inspected sample units. Each distress type is identified, then classified as low, medium, or
high severity, and recorded on field sheets. In general, the higher the severity, the higher the foreign
object damage (FOD) potential. The quantity, or extent, is measured for each distress/severity
combination.

After collecting and summarizing the distress type, severity, and quantity for each of the inspected
sample units, the distress data were entered into the MicroPAVER database and a PCl was calculated.
The PCI procedure uses established deduct curves to determine the number of points to deduct for each
distress type/severity combination, depending on the density of the distress. The inspected sample unit
PCI’s were then averaged to determine an overall PCI for that section.

The PCl value provides a general sense as to the level of rehabilitation that will be needed to repair a
given pavement. In general terms, maintenance activities such as crack sealing and patching often
provide benefit when the PCl is above 60. However, as the pavement continues to deteriorate, more
complex and expensive treatments will be necessary. Pavements with a PCI between 40 and 60 are
good candidates for a variety of major repairs ranging from overlays to reconstruction. Once the PCI
drops below 40, reconstruction is typically the only viable alternative. Figure 3 presents the PCl inputs,
rating scale, and the corresponding general work repair levels.

Rating Work repair levels
100
Distress Preventive
Severity 8 Maintenance
70
A 55 Good b e
Distress Type » PCl Fair Major Rehabilitation
40 [EEEMCUERRRN L __ __
A
Poor )
- 25 Reconstruction
Distress 10 Very Poor
Quantity

Figure 3. PCl rating scale and repair levels.
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2.3 PCI Results

The results of the 2018 PCl inspection are presented in figure 4. The overall area-weighted, inspected
PCl for DLH is 66. When summarizing PCI values, an area-weighted calculation is used instead of a
straight mathematical average because the area-weighted calculations eliminate the skewing of the PCI
due to the disparity of the section sizes.

Figures 5 and 6 present the overall PCI for DLH by area distribution and pavement use, respectively.
Table 3 presents the PCl summary for each section at DLH, including the drop in PCI per year. Generally,
pavement sections will deteriorate between 1 and 3 PCI points per year. Sections deteriorating at
higher rates may need maintenance above the normal application rates and should be closely
monitored in case major repairs become necessary earlier than expected.

Appendix C contains the detailed inspection report with sample unit data produced from MicroPAVER.
Appendix D describes the distress types most commonly identified during the PCl inspections of
Minnesota airports.

Duluth International Airport Page 9



+ ARA

This page intentionally left blank.

Duluth International Airport Page 10



Table 3. PCI section summary table.

+ ARA

. Surface | Section ) 2015 | 2018 | Dropin | % Deductdueto .
Branch ID | Section ID type' | area (SF) LCD PC| Pl PCIY® | Load® | Climate® Distress types
ANBD 001 AC 139,000 2011 - 100 - - - -
APGA | 001 | AC |160000| 1960 | 54 | 45 | .9 . gg | Blocker, Joint reflection cr, L&T cr,
Swelling, Weathering
Corner break, Corner spalling, Faulting,
APGA 002 PcC | 60,800 1948 33 | 28 1.0 66 1o | Jointseal damage, Joint spalling, Large
patch, Linear cr, Shattered slab,
Shrinkage cr, Small patch
Alligator cr, Block cr, Joint reflection cr,
APGA 003 AC 228,750 1962 39 32 1.2 3 96 L&T cr, Patching, Raveling, Swelling,
Weathering
Corner break, Corner spalling, Large
APGA 004 PCC 138,350 1957 76 62 .6 60 - patch, Linear cr, Shattered slab, Small
patch
APGA 005 AC 11,600 1960 97 87 2 - 81 L&T cr, Swelling, Weathering
Corner spalling, Faulting, Joint seal
APGA 006 PCC 149,200 1955 13 13 14 71 7 damage, Joint spalling, Linear cr,
Scaling, Shattered slab, Small patch
APGA 007 Pcc | 79,200 1957 21 | 8 15 58 7 | Jointseal damage, Joint spalling, Large
patch, Linear cr, Shattered slab
Corner spalling, Faulting, Joint seal
APGA 008 pcc | 172,000 | 1955 69 | 64 6 19 po | damage, Joint spalling, Large patch,
Linear cr, Shattered slab, Shrinkage cr,
Small patch
Corner break, Corner spalling, Faulting,
APGA 009 PCC 149,200 1955 51 48 .8 72 16 Joint seal damage, Large patch, Linear
cr, Shattered slab, Shrinkage cr
APGA 010 AC 54,900 2004 61 56 3.2 - 100 L&T cr, Weathering
APGA 011 AC | 35500 1996 69 | 62 | 17 10 gg | Alligatorcr, Depression, L&T cr,
Patching, Raveling, Weathering
APGA 012 PCC | 86,600 1956 51 | 47 9 77 19 | Corner break, Joint seal damage, Joint
spalling, Linear cr, Shattered slab
APGA 013 AC 14,200 2007 84 60 3.7 15 85 Alligator cr, L&T cr, Raveling

Duluth International Airport
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: Surface | Section ) 2015 | 2018 | Dropin | % Deductdueto ,
Branch ID | Section ID type' | area (SF) LCD PC| Pl PCIY® | Load® | Climate® Distress types
APGA 014 PCC 18,500 2008 - 88 1.2 100 - Corner break, Linear cr
Corner break, Corner spalling, Faulting,
Joint seal damage, Joint spalling, Large
APTR 001 PCC 77,700 1974 47 47 1.2 41 18 patch, Linear cr, Shattered slab, Small
patch
APTR 002 AC | 101,500 | 1974 52 | 39 | 14 7 g2 | Alligatorecr, Block cr, L&T cr, Raveling,
Swelling, Weathering
APTR 003 PCC | 260,600 2014 99 | 98 5 - 49 | Faulting, Joint seal damage, Joint
spalling, Shrinkage cr
CTAL 001 AC 62,000 1978 42 39 15 27 73 Alligator cr, B]ock cr, Jomt-reﬂecuon cr,
L&T cr, Raveling, Weathering
Corner spalling, Joint seal damage, Joint
CTAl 002 PCC 13,200 1978 79 71 4 28 21 spalling, Large patch, Linear cr, Small
patch
CTA2 001 AC 36,700 1981 67 68 .9 - 100 L&T cr, Weathering
CTA 002 AC | 24,600 1981 33 | 31 | 1.9 41 57 | Alligator cr, L&T cr, Patching, Raveling,
Rutting, Swelling, Weathering
CTA3 001 AC 19,500 1963 78 79 4 - 100 L&T cr, Weathering
CTA3 002 AC | 20,600 1963 39 | 37 | 11 | 19 g1 | Alligatorcr, L&Tecr, Raveling, Swelling,
Weathering
CTA3 003 AC 15,100 1963 60 59 4 - 100 L&T cr, Weathering
CTAS 001 AC 44.800 1974 55 44 13 10 90 Alligator cr, Bloc!< cr, Joint reflection cr,
L&T cr, Weathering
Corner break, Corner spalling, Joint seal
CTB 001 PCC | 345,200 1994 90 86 .6 68 8 damage, Joint spalling, Linear cr,
Shattered slab, Small patch
CTC1 001 AC 5,200 2009 92 84 1.8 - 81 L&T cr, Swelling, Weathering
CTD 001 AC | 114000 | 1974 32 | 34 | 15 i 100 | Blocker, Depression, L&T cr, Patching,
Raveling, Weathering
CTD 002 AC 25,300 1974 81 82 4 - 100 L&T cr, Weathering
PTA 001 AC | 165300 | 1992 33| 32 | 26 27 73 | Alligatorcr, Block cr, L&T cr, Patching,
Raveling, Weathering
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Figure 6. Area-weighted PCI by pavement use.
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2.4 Projected PCI

After the 2018 distress data was entered into MicroPAVER and the PCI determined, a modeling
approach was used to predict future PCI levels based on historical PCI data from Mn/DOT’s airports.
Pavements were grouped together in performance families based on similar construction, traffic,
pavement use, and other factors affecting pavement performance. These performance models predict
future PCI, not future distresses.

Figure 7 shows the projected PCl at DLH by percent area for the next 5 years assuming no major repairs
(overlays, reconstruction, etc.) are performed during that period. It shows how quickly a pavement
network can deteriorate when no capital improvements are made.

100%
90%
80%
g 10% BPCl 86-100
= 60% EPCl 71-85
g OPCl 56-70
>
2 50% mPCl 41-55
§ A% mPCl 26-40
= mPC 11-25
§ 30% @mPCl< 10
a
20%
10%
0%
2019 2020 2021 2022 2023
YEAR

Figure 7. Projected PCI by percent area.
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3. Recommendations

A 5-year maintenance and rehabilitation program was developed for DLH based on the 2018 pavement
inspections and the anticipated PCI deterioration for this period. The recommendations are divided into
two categories—near term maintenance (Local M&R) and major rehabilitation (Major M&R). The near
term maintenance is intended to address annual maintenance needs such as crack sealing and localized
patching. The major rehabilitations are applied globally and are capable of returning the pavement to a
nearly distress free-state. Costs for both categories are based on industry averages and may have to be
adjusted to account for local costs.

The last portion of the report covers the FAA Grant Assurance Number 11 and the steps the airport must
take to remain in compliance with this program.

3.1 Near Term Maintenance

Near term maintenance is considered activities such as crack sealing, patching, and surface treatments
that help to slow down the rate that a pavement is deteriorating. Localized maintenance policies and
unit costs were developed with Mn/DOT for both asphalt and PCC surfaces; each policy presents the
recommended maintenance treatment for each distress/severity combination and are presented in
appendix E.

Table 4 presents the summarized maintenance work quantities and estimated cost to apply this near
term maintenance plan at DLH. The repair quantities are based on extrapolated distress quantities from
the 2018 PCl inspection. National averages of unit costs are used to estimate total costs for each
treatment type; adjustments of local unit costs rates may be necessary for each airport to more
accurately determine the maintenance budgetary needs.

Table 4. Summary of maintenance work plan.

Work Description Work Quantity Work Units Unit Cost Work Cost
Crack Sealing - AC 201,915 Ft $1.26/Ft $254,415
Crack Sealing - PCC 14,139 Ft $1.92/Ft $27,148
Grinding (Localized) 137 Ft $4.98/Ft $684
Joint Seal (Localized) 130,993 Ft $1.92/Ft $251,504
Patching - AC Deep 3,391 SqFt $11.82/SgFt $40,070
Patching - AC Shallow 106,143 SqFt $7.95/SqFt $843,840
Patching - PCC Full Depth 25,869 SqFt $74.32/SqFt $1,922,634
Patching - PCC Partial Depth 4,668 SqFt $10.68/SqFt $49,887
Slab Replacement - PCC 21,034 SqFt $40.00/SgFt $841,377
Surface Treatment 783,654 SgFt $0.52/SgFt $407,497
Total $4,639,056

Detailed results are reported by section and by treatment type in appendix F. Table F1 summarizes the
maintenance that could be done for each pavement section by type of repair, and estimated quantity of
repair. Likewise, table F2 summarizes the quantity for each repair type across the entire airport.
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When using this plan, it is recommended that the entire section be viewed to determine whether the
identified distress types are so advanced in density and severity that maintenance efforts will no longer
be cost-effective. Maintenance treatments are most cost-effective when applied to pavements that are
generally in good condition. It is also important to understand that the maintenance plan is based on
the distress types, severities, and quantities found during the 2018 PCI survey. As field conditions
change, the maintenance plan will become less accurate. Therefore, the maintenance plan will be most
useful the sooner it is implemented. Applying maintenance treatments should be an annual event at
the airport, and this maintenance plan can serve as a baseline for that work. Guidelines for performing
crack sealing and patching techniques are provided in appendix G.

3.2 Major Rehabilitation

In addition to the annual maintenance activities such as crack sealing and patching, some pavements
may require more substantial rehabilitation. As a planning aid to the airport, Mn/DOT, and FAA, table 5
provides a summary from MicroPAVER of the predicted 5-year pavement rehabilitation needs at DLH.
Although the predicted rehabilitation timeline identifies specific sections and the general timing for the
repair, more in-depth project-level studies will be needed to determine exactly how to fix each
pavement. Routine maintenance should also be programmed annually throughout the airport, but
these efforts should be coordinated with the following rehabilitation recommendations.

The pavement sections identified for major rehabilitation in this report are at or are predicted to reach a
condition level where either overlays or reconstruction should be considered. Note that this analysis is
based on an unconstrained budget, and these recommendations will need to be adjusted to account for
economic and operational considerations. Additionally, identifying projects for work does not
guarantee that Federal or State funding will be available to complete the work in the year shown. The
airport and Mn/DOT should view these recommendations as viable projects when preparing future
Capital Improvement Plans (CIP).

Table 5. Recommended 5-year major rehabilitation plan.

Branch ID Section ID Year Predicted PCl Before Rehab Estimated Cost
APGA 001 2019 44 $1,055,924
APGA 002 2019 26 $522,261
APGA 003 2019 31 $1,936,207
APGA 006 2019 11 $1,281,600
APGA 007 2019 6 $680,313
APGA 009 2019 47 $943,100
APGA 012 2019 46 $557,915
APTR 001 2019 46 $500,577
APTR 002 2019 38 $750,688
CTA1 001 2019 38 $459,815
CTA2 002 2019 30 $211,309
CTA3 002 2019 36 $159,001
CTA3 003 2019 59 $67,074
CTA5 001 2019 43 $302,217
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Branch ID Section ID Year Predicted PCI Before Rehab Estimated Cost
CTD 001 2019 33 $931,653
PTA 001 2019 31 $1,400,837
PTA 002 2019 33 $4,035,527
PTA 003 2019 49 $236,624
PTA 005 2019 52 $1,273,679
PTC 001 2019 41 $335,685
PTC 003 2019 59 $142,143
PTC 005 2019 27 $1,565,923
PTC 001P 2019 20 $30,923
RPE 001 2019 47 $176,989

RY927 007 2019 47 $632,105
TLA 009 2019 39 $374,825
RPW 001 2022 53 $570,059

APGA 004 2023 53 $747,488

RY927 008 2023 54 $259,992

5-year Airport Total $22,142,456

3.3 Federal Guidelines

In 1995, Congress mandated that the FAA require, as a condition of grant funding, that airports be
prepared to present documentation of a maintenance management program on pavement that has

been constructed, reconstructed, or repaired with Federal assistance.

The FAA has defined an acceptable maintenance management program, and this report fulfills many
requirements of such a program, including documenting:

e Locations of all runways, taxiways, and aprons.
o Dimensions of the pavement system.

Types of pavement.
Year of construction or most recent major rehabilitation.

However, the airport owner must be an active participant, specifically by implementing the following
actions:

Annotate pavement areas that have been constructed, reconstructed, or repaired with Federal
financial assistance.

Conduct a "drive-by" inspection at least monthly to detect changes in pavement condition.

Keep complete records of maintenance activities. Record the date of each "drive-by" inspection
and any maintenance performed as a result. Records must be maintained on file for a minimum
of 5 years.

Document detailed inspection information with a history of recorded pavement deterioration by
PCl survey (e.g., this report).

An example of a form that can be completed during “drive-by” inspections is provided in appendix G.
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Network: DLH Name: Duluth International Airport

Branch: APGA Name: General Aviation Apron Use:  APRON Area: 1,358,800 SqFt
Section: 012 of 14 From: Begin To: End Last Const.: 9/30/1956
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 86,600 SqFt Length: 240 Ft Width: 360 Ft

Slabs: 139 Slab Length: 25Ft Slab Width: 25Ft Joint Length: 6,312 Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 21 Surveyed: 6

Conditions:  PCI: 47

Sample Number: 100 Type: R Area: 6.00 Slabs PCI: 20

63 LINEAR CR M 2.00 Slabs

65 JT SEAL DMG H 6.00 Slabs

63 LINEAR CR L 3.00 Slabs

72 SHAT. SLAB M 1.00 Slabs

62 CORNER BREAK M 1.00 Slabs

Sample Number: 102 Type: R Area: 6.00 Slabs PCl: 46

63 LINEAR CR L 4.00 Slabs
63 LINEAR CR M 2.00 Slabs
65 JT SEAL DMG H 6.00 Slabs

Sample Number: 104 Type: R Area: 6.00 Slabs PCI: 43

74 JOINT SPALL M 2.00 Slabs
65 JT SEAL DMG M 6.00 Slabs
63 LINEAR CR L 1.00 Slabs
63 LINEAR CR M 2.00 Slabs

Sample Number: 106 Type: R Area: 6.00 Slabs PCI: 53

63 LINEAR CR L 1.00 Slabs
63 LINEAR CR M 2.00 Slabs
65 JT SEAL DMG M 6.00 Slabs
Sample Number: 108 Type: R Area: 6.00 Slabs PCI: 69
63 LINEAR CR M 1.00 Slabs
65 JT SEAL DMG M 6.00 Slabs
Sample Number: 111 Type: R Area: 6.00 Slabs PCI: 47
63 LINEAR CR L 3.00 Slabs
63 LINEAR CR M 1.00 Slabs

72 SHAT. SLAB L 1.00 Slabs



Network: DLH Name: Duluth International Airport

Branch: APGA Name: General Aviation Apron Use:  APRON Area: 1,358,800 SqFt
Section: 006 of 14 From: Begin To: End Last Const.: 9/30/1955
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 149,200 SqFt Length: 520 Ft Width: 290 Ft
Slabs: 259 Slab Length: 24 Ft Slab Width: 24 Ft Joint Length: 11,757 Ft
Shoulder: Street Type: 0 Lanes: 0
Last Insp. Date: 6/25/2018 TotalSamples: 26 Surveyed: 6

Conditions:  PCI: 13

Sample Number: 504 Type: R Area: 10.00 Slabs PCI: 5
63 LINEAR CR M 4.00 Slabs

72 SHAT. SLAB M 2.00 Slabs

72 SHAT. SLAB H 1.00 Slabs

74 JOINT SPALL H 1.00 Slabs

65 JT SEAL DMG H 10.00 Slabs

63 LINEAR CR L 1.00 Slabs

Sample Number: 505 Type: R Area: 10.00 Slabs PCI: 13
75 CORNER SPALL M 1.00 Slabs

65 JT SEAL DMG H 10.00 Slabs

63 LINEAR CR L 3.00 Slabs

75 CORNER SPALL H 1.00 Slabs

63 LINEAR CR M 4.00 Slabs

70 SCALING M 2.00 Slabs

72 SHAT. SLAB M 2.00 Slabs

74 JOINT SPALL M 1.00 Slabs

Sample Number: 509 Type: R Area: 10.00 Slabs PCI: 7
63 LINEAR CR M 5.00 Slabs

72 SHAT. SLAB M 2.00 Slabs

65 JT SEAL DMG H 10.00 Slabs

72 SHAT. SLAB H 1.00 Slabs

75 CORNER SPALL L 1.00 Slabs

Sample Number: 512 Type: R Area: 10.00 Slabs PCI: 23
63 LINEAR CR M 4.00 Slabs

66 SMALL PATCH H 2.00 Slabs

75 CORNER SPALL H 1.00 Slabs

65 JT SEAL DMG H 10.00 Slabs

74 JOINT SPALL H 1.00 Slabs

63 LINEAR CR L 5.00 Slabs

75 CORNER SPALL M 1.00 Slabs

Sample Number: 520 Type: R Area: 10.00 Slabs PCI: 20
72 SHAT. SLAB M 1.00 Slabs

65 JT SEAL DMG H 10.00 Slabs

66 SMALL PATCH H 1.00 Slabs

63 LINEAR CR L 4.00 Slabs

71 FAULTING L 2.00 Slabs

63 LINEAR CR M 5.00 Slabs

Sample Number: 521 Type: R Area: 10.00 Slabs PCI: 12
74 JOINT SPALL M 1.00 Slabs

72 SHAT. SLAB M 2.00 Slabs

75 CORNER SPALL H 1.00 Slabs

65 JT SEAL DMG H 10.00 Slabs

63 LINEAR CR M 6.00 Slabs

71 FAULTING L 2.00 Slabs

75 CORNER SPALL M 1.00 Slabs



Network: DLH Name: Duluth International Airport

Branch: APGA Name: General Aviation Apron Use:  APRON Area: 1,358,800 SqFt
Section: 011 of 14 From: Begin To: End Last Const.: 9/30/1996
Surface: AC Family:  MN2018 Asphalt Aprons  Zone: Category: Rank: S
Area: 35,500 SqFt Length: 188 Ft Width: 188 Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft
Shoulder: Street Type: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 9 Surveyed: 3

Conditions:  PCIl: 62

Sample Number: 101 Type: R Area: 4500.00 SqFt PCI: 55

41 ALLIGATOR CR L 10.00 SqFt

50 PATCHING L 4.00 SqFt

50 PATCHING M 3.00 SqFt

52 RAVELING M 100.00 SqFt

48 L&TCR L 161.00 Ft

48 L&TCR M 48.00 Ft

57 WEATHERING M 4300.00 SqFt

Sample Number: 103 Type: R Area: 4350.00 SqFt PCI: 63

52 RAVELING L 100.00 SqFt

48 L&TCR M 22.00 Ft

48 L&TCR L 410.00 Ft

57 WEATHERING M 4000.00 SqFt

Sample Number: 106 Type: R Area: 5000.00 SqFt PCl: 67

48 L&TCR M 10.00 Ft

48 L&TCR L 337.00 Ft

57 WEATHERING M 5000.00 SqFt

45 DEPRESSION L 24.00 SqFt



Network: DLH Name: Duluth International Airport

Branch: APGA Name: General Aviation Apron Use:  APRON Area: 1,358,800 SqFt
Section: 003 of 14 From: Begin To: End Last Const.: 9/30/1962
Surface: AC Family:  MN2018 Asphalt Aprons  Zone: Category: Rank: S
Area: 228,750 SqFt Length: 468 Ft Width: 468 Ft
Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft
Shoulder: Street Type: Grade: 0 Lanes: 0
Last Insp. Date: 6/25/2018 TotalSamples: 41 Surveyed: 8

Conditions:  PCI: 32

Sample Number: 101 Type: R Area: 5000.00 SqFt PCI: 28
41 ALLIGATOR CR L 6.00 SqFt

43 BLOCK CR L 4000.00 SqFt

57 WEATHERING H 2000.00 SqFt

43 BLOCK CR M 994.00 SqFt

56 SWELLING L 65.00 SqFt

48 L&TCR H 12.00 Ft

57 WEATHERING M 3000.00 SqFt

Sample Number: 107 Type: R Area: 5000.00 SqFt PCI: 28
48 L&TCR L 453.00 Ft

50 PATCHING M 28.00 SqFt

50 PATCHING L 21.00 SqFt

57 WEATHERING M 2000.00 SqFt

47 JT REF. CR L 280.00 Ft

48 L&TCR H 12.00 Ft

47 JT REF. CR M 120.00 Ft

48 L&TCR M 188.00 Ft

57 WEATHERING H 2950.00 SqFt

Sample Number: 110 Type: R Area: 5000.00 SqFt PCI: 29
57 WEATHERING H 2900.00 SqFt

48 L&TCR H 8.00 Ft

52 RAVELING L 100.00 SqFt

47 JT REF. CR M 70.00 Ft

57 WEATHERING M 2000.00 SqFt

48 L& TCR L 626.00 Ft

48 L&TCR M 98.00 Ft

47 JT REF. CR L 361.00 Ft

Sample Number: 114 Type: R Area: 5000.00 SqFt PCI: 28
48 L&TCR L 397.00 Ft

57 WEATHERING H 2800.00 SqFt

41 ALLIGATOR CR L 15.00 SqFt

43 BLOCK CR M 600.00 SqFt

43 BLOCK CR L 1700.00 SqFt

57 WEATHERING M 2100.00 SqFt

52 RAVELING L 100.00 SqFt

47 JT REF. CR H 15.00 Ft

48 L&TCR M 146.00 Ft

Sample Number: 120 Type: R Area: 5000.00 SqFt PCI: 44
48 L&TCR L 845.00 Ft

57 WEATHERING M 2900.00 SqFt

47 JT REF. CR L 600.00 Ft

52 RAVELING L 1100.00 SqFt

57 WEATHERING H 1000.00 SqgFt

Sample Number: 126 Type: R Area: 5000.00 SqFt PCI: 36
43 BLOCK CR L 1600.00 SqgFt

57 WEATHERING M 4100.00 SqgFt

47 JT REF. CR L 234.00 Ft

52 RAVELING M 500.00 SqFt

47 JT REF. CR M 100.00 Ft

57 WEATHERING H 400.00 SqFt

48 L&TCR L 318.00 Ft

Sample Number: 128 Type: R Area: 5000.00 SqFt PCI: 28
57 WEATHERING M 3500.00 SqFt

47 JT REF. CR L 350.00 Ft

52 RAVELING H 200.00 SqFt



48 L&TCR

52 RAVELING

47 JT REF. CR

57 WEATHERING
48 L&TCR

52 RAVELING
Sample Number: 135
57 WEATHERING
52 RAVELING

52 RAVELING

57 WEATHERING
52 RAVELING

48 L& TCR

47 JT REF. CR

Type:

rFrIr

rmrIZIrT

518.00 Ft
300.00 SqFt
150.00 Ft
350.00 SqFt
43.00 Ft
400.00 SqFt

Area:

550.00 SqFt
400.00 SqFt
450.00 SqFt
3200.00 SqFt
200.00 SqFt
419.00 Ft

650.00 Ft

5000.00 SqFt

PCI:

32



Network: DLH Name: Duluth International Airport

Branch: APGA Name: General Aviation Apron Use:  APRON Area: 1,358,800 SqFt
Section: 005 of 14 From: Begin To: End Last Const.:  9/30/1960
Surface: AC Family:  MN2018 Asphalt Aprons  Zone: Category: Rank: S
Area: 11,600 SgFt Length: 107 Ft Width: 107 Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 4 Surveyed: 2

Conditions:  PCl: 87

Sample Number: 801 Type: R Area: 2500.00 SqFt PCl: 94

57 WEATHERING L 2500.00 SqFt

Sample Number: 803 Type: R Area: 2500.00 SqFt PCI: 81

56 SWELLING L 49.00 SqFt

48 L& TCR M 17.00 Ft

57 WEATHERING L 2000.00 SqFt



Network: DLH Name: Duluth International Airport

Branch: APGA Name: General Aviation Apron Use:  APRON Area: 1,358,800 SqFt
Section: 002 of 14 From: Begin To: End Last Const.: 9/30/1948
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 60,800 SqFt Length: 760 Ft Width: 80 Ft

Slabs: 304 Slab Length: 10Ft Slab Width: 20 Ft Joint Length: 8,280 Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 17 Surveyed: 6

Conditions:  PCI: 28

Sample Number: 201 Type: R Area: 18.00 Slabs PCI: 31

75 CORNER SPALL H 1.00 Slabs

72 SHAT. SLAB M 1.00 Slabs

62 CORNER BREAK L 1.00 Slabs

65 JT SEAL DMG L 18.00 Slabs

72 SHAT. SLAB L 3.00 Slabs

63 LINEAR CR M 6.00 Slabs

Sample Number: 203 Type: R Area: 15.00 Slabs PCI: 4

72 SHAT. SLAB H 11.00 Slabs
72 SHAT. SLAB M 2.00 Slabs
63 LINEAR CR H 2.00 Slabs

Sample Number: 207 Type: A Area: 12.00 Slabs PCI: 74

75 CORNER SPALL H 1.00 Slabs
65 JT SEAL DMG M 12.00 Slabs
63 LINEAR CR M 1.00 Slabs

Sample Number: 211 Type: R Area: 16.00 Slabs PCI: 15

75 CORNER SPALL M 2.00 Slabs
74 JOINT SPALL M 7.00 Slabs
63 LINEAR CR H 4.00 Slabs
63 LINEAR CR L 1.00 Slabs
63 LINEAR CR M 1.00 Slabs
67 LARGE PATCH M 4.00 Slabs
66 SMALL PATCH L 1.00 Slabs
75 CORNER SPALL H 4.00 Slabs
65 JT SEAL DMG H 16.00 Slabs

Sample Number: 214 Type: R Area: 16.00 Slabs PCl: 6

65 JT SEAL DMG H 16.00 Slabs
63 LINEAR CR H 3.00 Slabs
71 FAULTING M 2.00 Slabs
63 LINEAR CR M 4.00 Slabs
71 FAULTING L 1.00 Slabs
75 CORNER SPALL H 2.00 Slabs
72 SHAT. SLAB H 2.00 Slabs

Sample Number: 216 Type: R Area: 20.00 Slabs PCI: 65

75 CORNER SPALL H 4.00 Slabs
65 JT SEAL DMG H 20.00 Slabs
74 JOINT SPALL H 1.00 Slabs
73 SHRINKAGE CR N 1.00 Slabs
74 JOINT SPALL M 2.00 Slabs



Network: DLH

Name: Duluth International Airport

Branch: APGA Name: General Aviation Apron Use:  APRON Area: 1,358,800 SqFt
Section: 013 of 14 From: Begin To: End Last Const.: 9/30/2007
Surface: AC MN2018 Asphalt Aprons  Zone: Category: Rank: S
Area: 14,200 SqFt 119 Ft Width: 119Ft

Slabs: Ft Slab Width: Ft Joint Length: Ft
Shoulder: Grade: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 3 Surveyed: 1

Conditions:  PCI: 60

Sample Number: 100 Area: 5500.00 SqFt PCI: 60

48 L&TCR L 99.00 Ft

52 RAVELING H 10.00 SqFt

52 RAVELING L 550.00 SqFt

41 ALLIGATOR CR L 10.00 SqFt

48 L& TCR M 178.00 Ft



Network: DLH Name: Duluth International Airport

Branch: APTR Name: Terminal Ramp Use:  APRON Area: 439,800 SqFt
Section: 003 of 3 From: Begin To: End Last Const.: 9/30/2014
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 260,600 SqFt Length: 900 Ft Width: 290 Ft

Slabs: 1,158 Slab Length: 15Ft Slab Width: 15Ft Joint Length: 33,610 Ft
Shoulder: Street Type: Grade: 0 Lanes:

Last Insp. Date: 6/25/2018 TotalSamples: 61 Surveyed: 9

Conditions:  PCI: 98

Sample Number: 100 Type: R Area: 20.00 Slabs PCI: 100

<No Distress>

Sample Number: 105 Type: R Area: 20.00 Slabs PCI: 92

71 FAULTING L 2.00 Slabs

Sample Number: 201 Type: R Area: 20.00 Slabs PCI: 100

<No Distress>

Sample Number: 206 Type: R Area: 20.00 Slabs PCI: 98

65 JT SEAL DMG L 20.00 Slabs

Sample Number: 302 Type: R Area: 20.00 Slabs PCI: 95

73 SHRINKAGE CR N 3.00 Slabs

65 JT SEAL DMG L 20.00 Slabs

Sample Number: 307 Type: R Area: 20.00 Slabs PCI: 100

<No Distress>

Sample Number: 310 Type: R Area: 20.00 Slabs PCI: 100

<No Distress>

Sample Number: 403 Type: R Area: 20.00 Slabs PCI: 98

73 SHRINKAGE CR N 2.00 Slabs

Sample Number: 407 Type: R Area: 20.00 Slabs PCI: 98

74 JOINT SPALL L 1.00 Slabs



Network: DLH Name: Duluth International Airport

Branch: APTR Name: Terminal Ramp Use:  APRON Area: 439,800 SqFt
Section: 001 of 3 From: Begin To: End Last Const.: 9/30/1974
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 77,700 SqFt Length: 820 Ft Width: 95 Ft

Slabs: 342 Slab Length: 17Ft Slab Width: 14 Ft Joint Length: 9,478 Ft
Shoulder: Street Type: 0 Lanes: 0
Last Insp. Date: 6/25/2018 TotalSamples: 14 Surveyed: 5

Conditions:  PCl: 47

Sample Number: 101 Type: R Area: 21.00 Slabs PCl: 64

66 SMALL PATCH L 6.00 Slabs

75 CORNER SPALL H 1.00 Slabs

63 LINEAR CR L 7.00 Slabs

67 LARGE PATCH L 9.00 Slabs

Sample Number: 103 Type: R Area: 16.00 Slabs PCI: 46

62 CORNER BREAK L 1.00 Slabs

65 JT SEAL DMG H 16.00 Slabs

67 LARGE PATCH L 2.00 Slabs

74 JOINT SPALL M 1.00 Slabs

63 LINEAR CR L 7.00 Slabs

72 SHAT. SLAB L 1.00 Slabs

75 CORNER SPALL M 1.00 Slabs

66 SMALL PATCH L 5.00 Slabs

Sample Number: 105 Type: R Area: 8.00 Slabs PCI: 13

74 JOINT SPALL M 1.00 Slabs

63 LINEAR CR H 2.00 Slabs

67 LARGE PATCH L 4.00 Slabs

65 JT SEAL DMG M 8.00 Slabs

74 JOINT SPALL H 1.00 Slabs

66 SMALL PATCH L 4.00 Slabs

71 FAULTING L 2.00 Slabs

63 LINEAR CR M 1.00 Slabs

63 LINEAR CR L 5.00 Slabs

Sample Number: 108 Type: R Area: 8.00 Slabs PCI: 31

67 LARGE PATCH M 1.00 Slabs

63 LINEAR CR L 4.00 Slabs

67 LARGE PATCH L 2.00 Slabs

66 SMALL PATCH M 1.00 Slabs

66 SMALL PATCH L 2.00 Slabs

74 JOINT SPALL H 1.00 Slabs

63 LINEAR CR M 1.00 Slabs

Sample Number: 110 Type: R Area: 14.00 Slabs PCI: 49

63 LINEAR CR L 5.00 Slabs

75 CORNER SPALL H 2.00 Slabs

65 JT SEAL DMG M 14.00 Slabs

63 LINEAR CR M 1.00 Slabs

66 SMALL PATCH L 4.00 Slabs

67 LARGE PATCH L 6.00 Slabs














































































Network: DLH Name: Duluth International Airport

Branch: PTC Name: Parallel Taxiway C Use:  TAXIWAY Area: 332,400 SqFt

Section: 003 of 6 From: Begin To: End Last Const.: 9/30/1960

Surface: AC Family: ~ MN2018 Asphalt Runway- Zone: Category: Rank: S
Taxiways

Area: 32,000 SqFt Length: 178 Ft Width: 178 Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft

Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 7 Surveyed: 3

Conditions:  PCI:

Sample Number: 112 Type: R Area: 5000.00 SqFt PCI: 65

57 WEATHERING M 5000.00 SqFt

48 L&TCR L 432.00 Ft

47 JT REF.CR L 600.00 Ft

Sample Number: 114 Type: R Area: 5000.00 SqFt PCI: 57

47 JT REF. CR H 100.00 Ft

47 JT REF.CR L 500.00 Ft

48 L&TCR L 378.00 Ft

57 WEATHERING M 5000.00 SqFt

Sample Number: 115 Type: R Area: 5000.00 SqFt PCl: 54

47 JT REF.CR L 550.00 Ft

57 WEATHERING M 5000.00 SqFt

48 L&TCR L 390.00 Ft

47 JT REF.CR H 100.00 Ft

48 L&TCR H 5.00 Ft



Network: DLH Name: Duluth International Airport

Branch: RPA1 Name: Run-up Pad Al Use:  APRON Area: 24,300 SqFt
Section: 001 of 1 From: Begin To: End Last Const.: 9/30/1978
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 24,300 SqFt Length: 220 Ft Width: 110 Ft

Slabs: 48 Slab Length: 22 Ft Slab Width: 22 Ft Joint Length: 1,821 Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 6 Surveyed: 2

Conditions:  PCI: 77

Sample Number: 201 Type: R Area: 11.00 Slabs PCl: 74

65 JT SEAL DMG H 11.00 Slabs

74 JOINT SPALL H 1.00 Slabs

Sample Number: 202 Type: R Area: 12.00 Slabs PCI: 81

65 JT SEAL DMG H 12.00 Slabs

63 LINEAR CR L 2.00 Slabs



Network: DLH Name: Duluth International Airport

Branch: RPE Name: 9/27 East Run-up Pad Use:  APRON Area: 28,000 SqFt
Section: 001 of 1 From: Begin To: End Last Const.: 9/30/1964
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 28,000 SqFt Length: 280 Ft Width: 100 Ft

Slabs: 55 Slab Length: 22 Ft Slab Width: 22 Ft Joint Length: 2,109 Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 4 Surveyed: 2

Conditions:  PCI:

Sample Number: 201 Type: R Area: 17.00 Slabs PCI: 40

66 SMALL PATCH L 2.00 Slabs

63 LINEAR CR H 2.00 Slabs

63 LINEAR CR M 4.00 Slabs

66 SMALL PATCH M 1.00 Slabs

63 LINEAR CR L 2.00 Slabs

Sample Number: 202 Type: R Area: 18.00 Slabs PCI: 55

67 LARGE PATCH L 2.00 Slabs

63 LINEAR CR H 1.00 Slabs

63 LINEAR CR M 2.00 Slabs

63 LINEAR CR L 6.00 Slabs

66 SMALL PATCH L 2.00 Slabs



Network: DLH Name: Duluth International Airport

Branch: RPW Name: 9/27 West Run-up Pad Use: Area: 105,000 SqgFt
Section: 001 of 1 From: Begin End Last Const.: 9/30/1992
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 105,000 SqFt Length: 440 Ft Width: 240 Ft

Slabs: 195 Slab Length: 21Ft Slab Width: Joint Length: 8,456 Ft
Shoulder: Street Type: 0 Lanes: 0
Last Insp. Date: 6/25/2018 TotalSamples: 18 Surveyed: 6

Conditions:  PCIl: 60

Sample Number: 103 Type: R Area: 12.00 Slabs PCI: 75

67 LARGE PATCH L 4.00 Slabs

66 SMALL PATCH L 8.00 Slabs

65 JT SEAL DMG M 12.00 Slabs

Sample Number: 104 Type: R Area: 12.00 Slabs PCIl: 68

63 LINEAR CR L 2.00 Slabs

67 LARGE PATCH L 5.00 Slabs

66 SMALL PATCH L 4.00 Slabs

65 JT SEAL DMG M 12.00 Slabs

Sample Number: 203 Type: R Area: 12.00 Slabs PCI: 81

65 JT SEAL DMG L 12.00 Slabs

66 SMALL PATCH L 9.00 Slabs

67 LARGE PATCH L 3.00 Slabs

Sample Number: 300 Type: R Area: 16.00 Slabs PCI: 61

67 LARGE PATCH L 9.00 Slabs

63 LINEAR CR L 5.00 Slabs

66 SMALL PATCH L 6.00 Slabs

65 JT SEAL DMG M 16.00 Slabs

Sample Number: 305 Type: R Area: 16.00 Slabs PCI: 57

63 LINEAR CR L 8.00 Slabs

67 LARGE PATCH L 7.00 Slabs

66 SMALL PATCH L 3.00 Slabs

65 JT SEAL DMG M 16.00 Slabs

67 LARGE PATCH M 1.00 Slabs

Sample Number: 306 Type: R Area: 16.00 Slabs PCI: 29

64 DURABIL. CR M 1.00 Slabs

72 SHAT. SLAB H 1.00 Slabs

63 LINEAR CR L 6.00 Slabs

67 LARGE PATCH L 2.00 Slabs

62 CORNER BREAK L 1.00 Slabs

63 LINEAR CR M 2.00 Slabs

65 JT SEAL DMG M 16.00 Slabs

66 SMALL PATCH L 2.00 Slabs

73 SHRINKAGE CR N 1.00 Slabs



Network: DLH Name: Duluth International Airport

Branch: RY321 Name: Runway 3/21 Use:  RUNWAY Area: 830,500 SqFt

Section: 007 of 8 From: Begin End Last Const.:  8/30/2009

Surface: AC Family: ~ MN2018 Asphalt Runway- Zone: Category: Rank: S
Taxiways

Area: 334,950 SqFt Length: 3,346 Ft Width: 100 Ft

Slabs: Slab Length: Ft Slab Width: Joint Length: Ft

Shoulder: Street Type: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 68 Surveyed: 9

Conditions:  PCI: 82

Sample Number: 119 Type: R Area: 5000.00 SqFt PCI: 78

48 L&TCR M 4.00 Ft

57 WEATHERING L 3000.00 SqFt

48 L&TCR L 215.00 Ft

Sample Number: 131 Type: R Area: 5000.00 SqFt PCI: 80

57 WEATHERING L 3000.00 SqFt

57 WEATHERING M 100.00 SqFt

48 L&TCR L 205.00 Ft

Sample Number: 136 Type: R Area: 5000.00 SqFt PCI: 80

57 WEATHERING L 4000.00 SqgFt

48 L&TCR L 250.00 Ft

Sample Number: 146 Type: R Area: 5000.00 SqFt PCI: 80

57 WEATHERING L 2500.00 SqFt

48 L&TCR L 259.00 Ft

Sample Number: 151 Type: R Area: 5000.00 SqFt PCI: 77

57 WEATHERING L 3000.00 SqFt

48 L&TCR L 332.00 Ft

Sample Number: 519 Type: R Area: 5000.00 SqFt PCI: 86

48 L&TCR L 135.00 Ft

57 WEATHERING L 3000.00 SqFt

Sample Number: 531 Type: R Area: 5000.00 SqFt PCI: 87

48 L&TCR L 119.00 Ft

57 WEATHERING L 3000.00 SqFt

Sample Number: 541 Type: R Area: 5000.00 SqFt PCI: 79

57 WEATHERING L 4000.00 SqgFt

48 L&TCR L 235.00 Ft

57 WEATHERING M 50.00 SqFt

Sample Number: 546 Type: R Area: 5000.00 SqFt PCI: 89

48 L& TCR L 99.00 Ft

48 L&TCR M 1.00 Ft



Network: DLH Name: Duluth International Airport

Branch: RY321 Name: Runway 3/21 Use:  RUNWAY Area: 830,500 SqFt

Section: 001 of 8 From: Begin To: End Last Const.:  8/30/2009

Surface: AC Family:  MN2018 Asphalt Runway- Zone: Category: Rank: S
Taxiways

Area: 70,000 SqFt 700 Ft Width: 100 Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft

Shoulder: Street Type: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 14 Surveyed: 4

Conditions:  PCIl: 84

Sample Number: 101 Type: Area: 5000.00 SqFt PCI: 87

52 RAVELING L 30.00 SqFt

48 L&TCR L 94.00 Ft

57 WEATHERING M 150.00 SqFt

57 WEATHERING L 300.00 SqFt

Sample Number: 105 Type: Area: 5000.00 SqFt PCl: 84

57 WEATHERING L 4000.00 SqFt

48 L&TCR L 178.00 Ft

Sample Number: 501 Type: Area: 5000.00 SqFt PCl: 86

57 WEATHERING L 600.00 SqFt

48 L&TCR L 106.00 Ft

57 WEATHERING M 300.00 SqFt

Sample Number: 505 Type: Area: 5000.00 SqFt PCI: 79

48 L&TCR L 220.00 Ft

57 WEATHERING M 100.00 SqFt

57 WEATHERING L 3500.00 SqFt



Network: DLH Name: Duluth International Airport

Branch: RY321 Runway 3/21 Use: RUNWAY Area: 830,500 SqFt

Section: 004 of 8 From: Begin End Last Const.:  8/30/2009

Surface: AC Family:  MN2018 Asphalt Runway- Zone: Category: Rank: S
Taxiways

Area: 100,000 SqFt 1,000 Ft Width: 100 Ft

Slabs: Slab Length: Ft Slab Width: Joint Length: Ft

Shoulder: Street Type: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 20 Surveyed: 4

Conditions:  PCI:

Sample Number: 108 Type: Area: 5000.00 SqFt PCI: 80

57 WEATHERING 3000.00 SqFt

48 L&TCR 262.00 Ft

Sample Number: 113 Type: Area: 5000.00 SqFt PCI: 85

48 L&TCR 155.00 Ft

57 WEATHERING 3000.00 SqFt

Sample Number: 510 Type: Area: 5000.00 SqFt PCI: 84

48 L&TCR 169.00 Ft

57 WEATHERING 3000.00 SqFt

Sample Number: 515 Type: Area: 5000.00 SqFt PCI: 87

57 WEATHERING 3000.00 SqFt

48 L&TCR 115.00 Ft



Network: DLH

Name: Duluth International Airport

Branch: RY321 Runway 3/21 Use:  RUNWAY Area: 830,500 SqFt

Section: 002 of 8 From: Begin End Last Const.:  8/30/2009

Surface: AC Family: ~ MN2018 Asphalt Runway- Zone: Category: Rank: S
Taxiways

Area: 35,000 SqFt 700 Ft Width: 50 Ft

Slabs: Slab Length: Ft Slab Width: Joint Length: Ft

Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 7 Surveyed: 3

Conditions:  PCI: 85

Sample Number: 301 Type: Area: 5000.00 SqFt PCI: 91

48 L&TCR 100.00 Ft

57 WEATHERING 600.00 SqgFt

Sample Number: 303 Type: Area: 5000.00 SqFt PCI: 82

48 L&TCR 217.00 Ft

57 WEATHERING 4000.00 SqgFt

Sample Number: 305 Type: Area: 5000.00 SqFt PCI: 81

57 WEATHERING 4000.00 SqFt

48 L&TCR 225.00 Ft



Network: DLH Name: Duluth International Airport

Branch: RY321 Runway 3/21 Use: RUNWAY Area: 830,500 SqFt

Section: 005 of 8 From: Begin To: End Last Const.:  8/30/2009

Surface: AC Family:  MN2018 Asphalt Runway- Zone: Category: Rank: S
Taxiways

Area: 50,000 SqFt 1,000 Ft Width: 50 Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft

Shoulder: Street Type: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 10 Surveyed: 4

Conditions:  PCI:

Sample Number: 308 Type: Area: 5000.00 SqFt PCI: 79

57 WEATHERING 5000.00 SqFt

48 L&TCR 291.00 Ft

Sample Number: 310 Type: Area: 5000.00 SqFt PCI: 77

57 WEATHERING 5000.00 SqFt

48 L&TCR 324.00 Ft

Sample Number: 313 Type: Area: 5000.00 SqFt PCI: 83

48 L&TCR 179.00 Ft

57 WEATHERING 5000.00 SqFt

Sample Number: 315 Type: Area: 5000.00 SqFt PCl: 84

57 WEATHERING 5000.00 SqFt

48 L&TCR 160.00 Ft



Network: DLH Name: Duluth International Airport

Branch: RY321 Name: Runway 3/21 Use:  RUNWAY Area: 830,500 SqFt

Section: 003 of 8 From: A To: B Last Const.: 1/1/2017

Surface: AC Family:  MN2018 Asphalt Runway- Zone: Category: Rank: P
Taxiways

Area: 48,700 SqFt Length: 658 Ft Width: 100 Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft

Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 9 Surveyed: 2

Conditions:  PCI: 79

Sample Number: 322 Type: R Area: 5000.00 SqFt PCI: 77

48 L&TCR L 205.00 Ft

57 WEATHERING L 4985.00 SqFt

52 RAVELING H 5.00 SqFt

52 RAVELING M 10.00 SqFt

Sample Number: 326 Type: R Area: 5000.00 SqFt PCI: 80

48 L&TCR L 213.00 Ft

57 WEATHERING L 4400.00 SqFt

52 RAVELING L 30.00 SqFt



Network: DLH Name: Duluth International Airport

Branch: RY321 Name: Runway 3/21 Use:  RUNWAY Area: 830,500 SqFt

Section: 006 of 8 From: A To: B Last Const.: 1/1/2017

Surface: AC Family:  MN2018 Asphalt Runway- Zone: Category: Rank: P
Taxiways

Area: 24,350 SqFt Length: 658 Ft Width: 50 Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft

Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 5 Surveyed: 2

Conditions:  PCIl: 86

Sample Number: 122 Type: R Area: 5000.00 SqFt PCl: 84

57 WEATHERING L 4992.00 SqFt

52 RAVELING L 8.00 SqgFt

48 L&TCR L 46.00 Ft

48 L&TCR M 4.00 Ft

Sample Number: 526 Type: R Area: 5000.00 SqFt PCI: 88

48 L&TCR L 50.00 Ft

57 WEATHERING L 4990.00 SqFt

52 RAVELING L 10.00 SqFt



Network: DLH Name: Duluth International Airport

Branch: RY321 Name: Runway 3/21 Use:  RUNWAY Area: 830,500 SqFt

Section: 008 of 8 From: Begin To: End Last Const.:  8/30/2009

Surface: AC Family:  MN2018 Asphalt Runway- Zone: Category: Rank: S
Taxiways

Area: 167,500 SqFt Length: 3,346 Ft Width: 50 Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft

Shoulder: Street Type: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 34 Surveyed: 7

Conditions:  PCI: 81

Sample Number: 319 Type: R Area: 5000.00 SqFt PCI: 80

57 WEATHERING L 5000.00 SqFt

48 L&TCR L 245.00 Ft

Sample Number: 331 Type: R Area: 5000.00 SqFt PCI: 81

57 WEATHERING L 3000.00 SqFt

48 L&TCR L 225.00 Ft

Sample Number: 333 Type: R Area: 5000.00 SqFt PCI: 81

48 L&TCR L 225.00 Ft

57 WEATHERING L 3000.00 SqFt

Sample Number: 336 Type: R Area: 5000.00 SqFt PCI: 78

57 WEATHERING L 3000.00 SqFt

48 L&TCR L 300.00 Ft

Sample Number: 341 Type: R Area: 5000.00 SqFt PCI: 80

57 WEATHERING L 2500.00 SqFt

48 L&TCR L 250.00 Ft

Sample Number: 346 Type: R Area: 5000.00 SqFt PCI: 83

48 L&TCR M 60.00 Ft

48 L&TCR L 132.00 Ft

Sample Number: 351 Type: R Area: 5000.00 SqFt PCI: 80

57 WEATHERING L 2500.00 SqFt

48 L&TCR L 270.00 Ft



Network: DLH Name: Duluth International Airport

Branch: RY927 Name: Runway 9/27 Use:  RUNWAY Area: 1,671,000 SqFt
Section: 005 of 6 From: Begin To: End Last Const.: 9/30/1958
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 94,500 SqFt Length: 1,890 Ft Width: 50 Ft

Slabs: 504 Slab Length: 12 Ft Slab Width: 15Ft Joint Length: 11,920 Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 22 Surveyed: 6

Conditions:  PCIl: 74

Sample Number: 195 Type: R Area: 24.00 Slabs PCI: 80

66 SMALL PATCH L 15.00 Slabs

65 JT SEAL DMG L 24.00 Slabs

67 LARGE PATCH L 7.00 Slabs

Sample Number: 202 Type: R Area: 24.00 Slabs PCI: 80

66 SMALL PATCH L 17.00 Slabs
65 JT SEAL DMG L 24.00 Slabs
67 LARGE PATCH L 4.00 Slabs
75 CORNER SPALL H 1.00 Slabs

Sample Number: 209 Type: R Area: 24.00 Slabs PCI: 47

67 LARGE PATCH L 11.00 Slabs
65 JT SEAL DMG L 24.00 Slabs
63 LINEAR CR L 1.00 Slabs
76 ASR H 2.00 Slabs
66 SMALL PATCH L 21.00 Slabs
Sample Number: 595 Type: R Area: 24.00 Slabs PCl: 80
66 SMALL PATCH L 15.00 Slabs
67 LARGE PATCH L 7.00 Slabs
65 JT SEAL DMG L 24.00 Slabs

Sample Number: 602 Type: R Area: 24.00 Slabs PCI: 79

75 CORNER SPALL H 1.00 Slabs
65 JT SEAL DMG L 24,00 Slabs
66 SMALL PATCH L 22.00 Slabs
67 LARGE PATCH L 3.00 Slabs

Sample Number: 609 Type: R Area: 24.00 Slabs PCI: 77

65 JT SEAL DMG L 24,00 Slabs
66 SMALL PATCH L 15.00 Slabs
63 LINEAR CR L 1.00 Slabs
67 LARGE PATCH L 6.00 Slabs



Network: DLH Name: Duluth International Airport

Branch: RY927 Name: Runway 9/27 Use:  RUNWAY Area: 1,671,000 SqFt
Section: 008 of 6 From: Begin To: End Last Const.: 9/30/1958
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 50,000 SqFt Length: 1,000 Ft Width: 50 Ft

Slabs: 267 Slab Length: 12 Ft Slab Width: 15Ft Joint Length: 6,283 Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 11 Surveyed: 2

Conditions:  PCI: 63

Sample Number: 416 Type: R Area: 24.00 Slabs PCI: 61

67 LARGE PATCH L 8.00 Slabs

65 JT SEAL DMG M 24.00 Slabs

66 SMALL PATCH M 1.00 Slabs

66 SMALL PATCH H 6.00 Slabs

66 SMALL PATCH L 15.00 Slabs

Sample Number: 422 Type: R Area: 24.00 Slabs PCl: 66

67 LARGE PATCH H 1.00 Slabs
66 SMALL PATCH L 20.00 Slabs
67 LARGE PATCH L 11.00 Slabs
65 JT SEAL DMG M 24,00 Slabs



Network: DLH

Name: Duluth International Airport

Branch: RY927 Name: Runway 9/27 Use:  RUNWAY Area: 1,671,000 SqFt
Section: 004 of 6 From: Begin To: End Last Const.: 9/30/1958
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 189,000 SqFt Length: 1,890 Ft Width: 100 Ft

Slabs: 1,008 Slab Length: 12 Ft Slab Width: 15Ft Joint Length: 25,730 Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 44 Surveyed: 3

Conditions:  PCI: 70

Sample Number: 395 Type: R Area: 24.00 Slabs PCI: 73

63 LINEAR CR L 2.00 Slabs

65 JT SEAL DMG M 24.00 Slabs

66 SMALL PATCH L 14.00 Slabs

67 LARGE PATCH L 6.00 Slabs

Sample Number: 402 Type: R Area: 24.00 Slabs PCI: 80

65 JT SEAL DMG M 24.00 Slabs

66 SMALL PATCH L 21.00 Slabs

67 LARGE PATCH L 2.00 Slabs

Sample Number: 409 Type: R Area: 24.00 Slabs PCI: 57

67 LARGE PATCH L 7.00 Slabs

75 CORNER SPALL L 5.00 Slabs

66 SMALL PATCH L 24.00 Slabs

65 JT SEAL DMG M 24.00 Slabs

63 LINEAR CR L 8.00 Slabs

75 CORNER SPALL M 3.00 Slabs



Network: DLH Name: Duluth International Airport

Branch: RY927 Name: Runway 9/27 Use:  RUNWAY Area: 1,671,000 SqFt
Section: 001 of 6 From: Begin End Last Const.: 1/15/2018
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 742,500 SqFt Length: 8,250 Ft Width: 90 Ft
Slabs: 3,300 Slab Length: 15Ft Slab Width: Joint Length: 90,660 Ft
Shoulder: Street Type: Grade: 0 Lanes: 0
Last Insp. Date: 6/25/2018 TotalSamples: 184 Surveyed: 24

Conditions:  PCI:

Sample Number: 101 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 109 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 115 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 123 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 131 Type: R Area: 15.00 Slabs PCI: 100
<No Distress>

Sample Number: 139 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 147 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 155 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 163 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 171 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 179 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 187 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 501 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 509 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 515 Type: R Area: 18.00 Slabs PCI: 95
62 CORNER BREAK 1.00 Slabs

Sample Number: 523 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 531 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 539 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 547 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 555 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 563 Type: R Area: 18.00 Slabs PCI: 100
<No Distress>

Sample Number: 571 Type: R Area: 18.00 Slabs PCI: 100

<No Distress>



Sample Number:
<No Distress>
Sample Number:

<No Distress>

579

587

Type:

Type:

R

R

Area:

Area:

18.00 Slabs

18.00 Slabs

PCI:

PCI:

100

100



Network: DLH Name: Duluth International Airport

Branch: RY927 Name: Runway 9/27 Use:  RUNWAY Area: 1,671,000 SqFt
Section: 007 of 6 From: Begin End Last Const.: 9/30/1958
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 100,000 SqFt Length: 1,000 Ft Width: 100 Ft

Slabs: 533 Slab Length: 12 Ft Slab Width: Joint Length: 13,567 Ft
Shoulder: Street Type: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 22 Surveyed: 4

Conditions:  PCI:

Sample Number: 216 Type: R Area: 24.00 Slabs PCI: 35

67 LARGE PATCH M 18.00 Slabs

63 LINEAR CR L 5.00 Slabs

66 SMALL PATCH M 17.00 Slabs

65 JT SEAL DMG M 24,00 Slabs

Sample Number: 222 Type: R Area: 24.00 Slabs PCI: 62

65 JT SEAL DMG M 24.00 Slabs

67 LARGE PATCH M 2.00 Slabs

66 SMALL PATCH M 20.00 Slabs

63 LINEAR CR L 1.00 Slabs

Sample Number: 616 Type: R Area: 24.00 Slabs PCI: 41

67 LARGE PATCH H 2.00 Slabs

66 SMALL PATCH M 22.00 Slabs

67 LARGE PATCH M 6.00 Slabs

65 JT SEAL DMG M 24.00 Slabs

Sample Number: 622 Type: R Area: 24.00 Slabs PCI: 55

66 SMALL PATCH M 19.00 Slabs

67 LARGE PATCH M 6.00 Slabs

65 JT SEAL DMG M 24.00 Slabs



Network: DLH Name: Duluth International Airport

Branch: RY927 Name: Runway 9/27 Use:  RUNWAY Area: 1,671,000 SqFt
Section: 002 of 6 From: Begin To: End Last Const.: 1/15/2018
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 495,000 SqFt Length: 8,250 Ft Width: 60 Ft

Slabs: 2,200 Slab Length: 15Ft Slab Width: 15Ft Joint Length: 57,690 Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 92 Surveyed: 12

Conditions: ~ PCI: 100

Sample Number: 301 Type: R Area: 24.00 Slabs PCI: 100

<No Distress>

Sample Number: 309 Type: R Area: 24.00 Slabs PCI: 100

<No Distress>

Sample Number: 315 Type: R Area: 24.00 Slabs PCI: 100

<No Distress>

Sample Number: 323 Type: R Area: 24.00 Slabs PCI: 96

63 LINEAR CR 1.00 Slabs

Sample Number: 331 Type: R Area: 24.00 Slabs PCI: 100

<No Distress>

Sample Number: 339 Type: R Area: 24.00 Slabs PCI: 100

<No Distress>

Sample Number: 347 Type: R Area: 24.00 Slabs PCI: 100

<No Distress>

Sample Number: 355 Type: R Area: 24.00 Slabs PCI: 100

<No Distress>

Sample Number: 363 Type: R Area: 24.00 Slabs PCI: 100

<No Distress>

Sample Number: 371 Type: R Area: 24.00 Slabs PCI: 100

<No Distress>

Sample Number: 379 Type: R Area: 24.00 Slabs PCI: 100

<No Distress>

Sample Number: 387 Type: R Area: 24.00 Slabs PCI: 100

<No Distress>



Network: DLH Name: Duluth International Airport

Branch: TLA Name: Taxilane Use:  TAXILANE Area: 150,300 SqFt
Section: 009 of 5 From: Begin To: End Last Const.: 9/30/1996
Surface: AC Family:  MN2018 Asphalt Taxilanes Zone: Category: Rank: S
Area: 51,400 SqFt Length: 226 Ft Width: 226 Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 8 Surveyed: 3

Conditions:  PCI: 39

Sample Number: 601 Type: R Area: 7500.00 SqFt PCl: 44

48 L&TCR L 504.00 Ft

52 RAVELING L 1600.00 SqFt

57 WEATHERING M 5900.00 SqFt

48 L&TCR M 735.00 Ft

41 ALLIGATOR CR L 8.00 SqFt

Sample Number: 604 Type: R Area: 4925.00 SqFt PCI: 23

48 L&TCR M 425.00 Ft

48 L&TCR L 50.00 Ft

45 DEPRESSION M 12.00 SqFt

41 ALLIGATOR CR H 8.00 SqFt

53 RUTTING H 52.00 SqFt

57 WEATHERING M 4800.00 SqFt

41 ALLIGATOR CR M 160.00 SqFt

45 DEPRESSION L 33.00 SqFt

Sample Number: 607 Type: R Area: 5000.00 SqFt PCI: 48

57 WEATHERING H 450.00 SqFt

48 L&TCR M 431.00 Ft

48 L&TCR L 514.00 Ft

57 WEATHERING M 4550.00 SqFt



Network: DLH Name: Duluth International Airport

Branch: TLA Name: Taxilane Use:  TAXILANE Area: 150,300 SqFt
Section: 002 of 5 From: Begin To: End Last Const.: 10/30/2008
Surface: AC Family:  MN2018 Asphalt Taxilanes Zone: Category: Rank: S
Area: 17,300 SgFt Length: 118 Ft Width: 118Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 4 Surveyed: 2

Conditions:  PCIl: 86

Sample Number: 301 Type: A Area: 4000.00 SqFt PCl: 74

41 ALLIGATOR CR L 44.00 SqFt

48 L&TCR L 21.00 Ft

42 BLEEDING N 3.00 SqFt

48 L&TCR M 46.00 Ft

Sample Number: 303 Type: R Area: 4000.00 SgFt PCI: 90

48 L&TCR L 11.00 Ft

56 SWELLING

-

100.00 SqFt



Network: DLH Name: Duluth International Airport

Branch: TLA Name: Taxilane Use:  TAXILANE Area: 150,300 SqFt
Section: 003 of 5 From: Begin To: End Last Const.: 10/30/2008
Surface: AC Family: ~ MN2018 Asphalt Taxilanes Zone: Category: Rank: S
Area: 14,000 SgFt Length: 131 Ft Width: 131Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 4 Surveyed: 2

Conditions:  PCI: 89

Sample Number: 813 Type: R Area: 5000.00 SqFt PCI: 93

48 L&TCR L 51.00 Ft

57 WEATHERING M 29.00 SqFt

Sample Number: 816 Type: R Area: 5000.00 SqFt PCI: 85

48 L&TCR L 51.00 Ft

-

57 WEATHERING 225.00 SqFt
48 L&TCR M 32.00 Ft



Network: DLH Name: Duluth International Airport

Branch: TLA Name: Taxilane Use:  TAXILANE Area: 150,300 SqFt
Section: 005 of 5 From: Begin To: End Last Const.: 9/30/1996
Surface: AC Family: ~ MN2018 Asphalt Taxilanes Zone: Category: Rank: S
Area: 4,100 SqFt Length: 64 Ft Width: 64 Ft

Slabs: Slab Length: Ft Slab Width: Ft Joint Length: Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date:  6/25/2018 TotalSamples: 2 Surveyed: 1

Conditions:  PCI: 72

Sample Number: 801 Type: R Area: 2500.00 SqFt PCI: 72

52 RAVELING H 2.00 SqFt

49 OIL SPILLAGE N 4.00 SqFt

57 WEATHERING L 2100.00 SqFt

48 L&TCR L 89.00 Ft

57 WEATHERING M 200.00 SqFt



Network: DLH Name: Duluth International Airport

Branch: TLA Name: Taxilane Use:  TAXILANE Area: 150,300 SqFt
Section: 001 of 5 From: Begin To: End Last Const.: 10/30/2008
Surface: PCC Family: ~ MN2018 PCC Zone: Category: Rank: S
Area: 63,500 SqFt Length: 550 Ft Width: 115Ft

Slabs: 406 Slab Length: 12 Ft Slab Width: 12 Ft Joint Length: 9,455 Ft
Shoulder: Street Type: Grade: 0 Lanes: 0

Last Insp. Date: 6/25/2018 TotalSamples: 21 Surveyed: 3

Conditions: ~ PCI: 100

Sample Number: 104 Type: R Area: 20.00 Slabs PCI: 100

<No Distress>

Sample Number: 110 Type: R Area: 18.00 Slabs PCI: 100

<No Distress>

Sample Number: 205 Type: R Area: 14.00 Slabs PCI: 100

<No Distress>
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Appendix D

Distress ldentification







This appendix lists and describes distress types most commonly identified during the PCl inspections of
Minnesota airports. Note that the pictures provided in this appendix are for illustration purposes and do
not necessarily reflect the conditions or pavements at this airport. Descriptions and measurement
inspection criteria are provided herein.

Flexible (Asphalt) Pavement Distress

Example of Longitudinal and Transverse Cracking (L&T cracking)

Longitudinal and transverse cracks are caused by pavement aging, by construction, and by subsurface
movement. Aging occurs as pavement loses some of its components to the atmosphere and becomes
more brittle. Consistent application of pavement sealcoats can help to prevent the occurrence of age
related cracks. Cracks will also develop along poorly constructed paving lane joints. Ensuring that joints
are made when both sides are still hot, and near the same temperature, is one of the best ways to
mitigate this potential problem. Seasonal movement caused by changes in moisture content or
temperature differences can also cause pavement cracks. Asphalt pavement placed over a PCC
pavement or cement stabilized base course may evidence reflective cracking from the underlying
material. Longitudinal and transverse cracks are not caused by wheel loads, although traffic may
worsen their condition.

Low severity longitudinal and transverse cracks are less than % inch wide, or if sealed with suitable filler
material in satisfactory condition can be any width, less than 3 inches, if they are not spalled.
Maintenance usually is not indicated for low-severity cracking. Moderately spalled cracks and cracks
wider than % inch which are not satisfactorily sealed are at medium severity. Medium-severity cracks
should be sealed with a high-quality crack filling material. Severely spalled cracks and cracks wider than
3 inches are at high severity. High-severity L&T cracks normally require patching.
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Example of Block Cracking

10/16/2008 5:06 pm

Block cracking is longitudinal and transverse cracking that has established a pattern of blocks ranging in
size from 1ft x 1ft to 10ft x 10ft. This distress typically happens in older asphalt pavements and is an
indication that the bituminous binder has lost most of its flexibility. The severity determination is
basically determined by the crack width criteria defined for longitudinal and transverse cracking. Crack
sealing typically is used to repair block cracking; however, the amount of required sealant can be
extensive due to the high density of cracks.

Example of Alligator Cracking

10/23/2008-10:59 am 3

Alligator (or fatigue) cracks are a series of interconnected load-related cracks caused by fatigue of the
asphalt surface. Alligator cracking is a significant structural distress and develops only in places subject
to traffic loads. These cracks typically initiate at the bottom of the asphalt layer (where tensile strains
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are highest) and propagate upward - so once a fatigue crack is visible, significant damage has already
occurred.

At low severity, alligator cracks are evidenced by a series of parallel hairline cracks (usually in a wheel
path). Further traffic and deterioration leads to the interconnection of these cracks. Medium severity
alligator cracking is a well-defined pattern of interconnected cracks, some spalling may be present. High
severity alligator cracks have lost aggregate interlock between adjacent pieces, the cracks may be
severely spalled with FOD potential, and most likely the pieces will move freely under traffic.

Alligator cracking is a structural failure and cannot be repaired with sealant, the proper repair is full-
depth patching.

Example of Raveling/Weathering

Raveling and weathering are the wearing away of the pavement surface. Raveling is the condition
where the mid- to large size aggregates are becoming dislodged; weathering is when the fine aggregate
wears away exposing the edges of the larger aggregate. These distresses are usually evident over large
areas and may occur together (pictured above) or separately. Raveling and weathering may indicate
that the asphalt binder has hardened significantly.

Raveling — At low severity, the number of missing coarse aggregates (> 3/8 inch) is between 5-20
missing/yd?, medium severity (pictured below where the missing coarse aggregates have been dotted
with yellow paint) is 21-40 missing/yd>, and high severity is > 40 missing/yd>.
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Weathering — At low severity, the coarse aggregate is slightly exposed due to the wearing away of the
fine aggregate. At medium severity, the coarse aggregate is exposed up to % the width of the longest
side. At high severity, the coarse is exposed greater than % the width of the longest side.

Low severity

Medium severity
IR
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Example of Patching

09/24/2008:2:48 pin

Patched areas are defined when a portion of the original pavement is replaced with a material intended
as a semi-permanent repair. A patch is documented as a defect because it is considered a break in the
integrity of the pavement structure. Patches are constructed for a variety of reasons including utility
repairs, correcting grade issues, and addressing a defect in the original pavement.

The severity level of patches is determined by the amount of distress (i.e. cracking, depression,
weathering/raveling, etc.) occurring within the limits of the patched area.

Example of Rutting

Ruts are localized, load related, areas of pavement having elevations lower than the surrounding
sections. Rutting is due to base and subgrade consolidation, caused by excessive wheel loads or poor
compaction. Ruts indicate structural failure, and can cause hydroplaning. At low severity, ruts have an
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average depth of % to % inches. At medium severity, ruts have an average depth of % to 1 inch. High
severity, ruts have an average depth greater than 1 inch.
Full-depth patching is the appropriate repair for ruts.

Rigid (Concrete) Pavement Distress

Example of Longitudinal, Transverse, and Diagonal Cracking

LTD cracking is most often a result of externally applied loads and/or constrained temperature
deformations. External loads cause LTD cracking through flexure. Temperature changes on restrained
slabs will result in stresses due to friction or curling. When any of these stresses exceed the strength of
the slab, cracking will occur. LTD cracking is recorded at low, medium, or high severity, depending on the
width of crack opening and degree of deterioration. At low severity, the crack is less than 1/8th inch
wide with little spalling and no corrective action is indicated. At medium severity, LTD cracks can be up
to 1 inch wide with moderate spalling, and should be repaired and sealed using procedures similar to
joint sealing. At high severity, cracks exceed 1 inch in width and may be severely spalled. High-severity
LTD cracking is evidence of serious load failure of the slab, and correction may require patching or slab
replacement. If the distress occurs in several adjacent slabs at medium or high severity, major
rehabilitation of that pavement area is indicated.

When a slab is divided by LTD cracks into four or more pieces, the slab is said to be "divided" or
"shattered." Shattered slab is a separate distress category and is indicative of significant structural
failure as the slab loses its ability to distribute loads to subgrade and further slab deterioration can be
expected. Shattered slabs are rated in three severities, with slab replacement recommended for
medium and high severities.
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Example of Shrinkage Cracking

Shrinkage cracks are small, nonworking (no spalling along edge) cracks that are visible at the surface but
do not penetrate through the full depth of concrete. Shrinkage cracks most commonly occur shortly
after construction due to concrete shrinkage during the curing process. Shrinkage cracks are usually so
small that they are not visible until staining or material loss at crack edges begins to take place.
Shrinkage cracks do not represent a structural weakness, and no corrective action is prescribed.

Example of Joint and Corner Spalling

Spalls at slab joints and corners are caused by excessive internal stress in the pavement. Spalls occur
when these stresses exceed the shear strength of the concrete. Spalling usually results from thermal
expansion during warm or hot weather. As slabs expand, they push against one another at joints. If the
joints are filled with incompressibles, such as sand, or if adjacent slabs offset slightly, stresses can
become severe, causing spalls. Spalling can be reduced significantly by conscientious maintenance of
joint sealant.

Spall repair requires patching. The extent and severity of spalling on a pavement surface suggests
appropriate action. For example, at low severity, spalled concrete remains securely in place in the slab.
A low-severity spall should be monitored closely for further deterioration and should be patched when
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spalled particles become loose in place, or at the next scheduled patching activity in the section.
Medium- and high-severity spalls should be repaired immediately to prevent the incidence of FOD. If
the pavement can be restored to serviceable condition, spalls should be carefully patched for long-term
service. If the pavement is beyond repair, temporary patching should be considered to control FOD.

Example of Durability Cracking

Durability cracking (D-cracking) is caused by environmental factors, the most common of which is
freezing/thawing. It usually appears as a pattern of hairline cracks running parallel to a joint or crack, or
in a corner, where water tends to collect. This type of cracking eventually leads to disintegration of the
pavement, creating FOD potential. At low severity, D-cracking is evident, but no disintegration has
occurred. As the distress advances to medium severity, the distress pattern is evident over a significant
area of the slab, and some disintegration and FOD potential exists. High severity durability cracking is
evidenced by extensive cracking with loose and missing pieces and significant FOD potential.

Example of Joint Seal Damage

Joint seal damage is recorded at three severities: low, medium, and high. When joint sealant is in
perfect condition (no damage), it is not a distress. At low severity, at least 10 percent of the sealant is
debonded but still in contact with the joint edges (i.e., joint sealant is in serviceable condition but should
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be monitored for evidence of more serious failure). Medium-severity joint seal damage is recorded
when at least 10 percent of the sealant has visible gaps smaller than 1/8th inch and is an indicator that
replacement should be programmed as soon as is practicable. In the meantime, aggressive inspection
and sustaining maintenance is recommended to minimize subsurface damage from moisture
penetration. At high severity, visible gaps exceed 1/8th inch and the amount and degree of joint seal
damage is such that repair is no longer feasible. The only appropriate corrective action is sealant
replacement.

On serviceable pavement, deteriorated joint sealant should be repaired or replaced to preserve
pavement and subgrade integrity and prolong service life. The issue is not so clear-cut with
unserviceable pavement. Pavement that can be restored to serviceable condition by maintenance
activities such as patching and joint seal repair, or by slab replacement, should be so maintained as long
as the process is cost-effective. However, when age and condition preclude economical return to
serviceable condition by such means, joint seal repair would no longer be cost-effective and should be
suspended except for an interim maintenance program to control FOD potential.

Joint sealant can stop the evidence of pumping (water forced to surface through joints and cracks) but
will not correct the cause (voids under pavement).

MN APMS - ARA D-9



This page intentionally left blank.

MN APMS - ARA D-10



Appendix E

Maintenance and Major Rehabilitation
Policies







Table E1. Localized maintenance policy for asphalt surfaces.

Distress type

Distress severity

Maintenance treatment

Low

Crack Sealing - AC

Alligator cracking Medium Patching - AC Deep
High Patching - AC Deep
Bleeding N/A Monitor
Low Monitor
Block cracking Medium Crack Sealing - AC
High Crack Sealing - AC
Low Monitor
Corrugation Medium Patching - AC Deep
High Patching - AC Deep
Low Monitor
Depression Medium Patching - AC Shallow
High Patching - AC Deep
Jet blast N/A Patching - AC Shallow
Low Monitor
Joint reflection cracking Medium Crack Sealing - AC
High Crack Sealing - AC
o ) Low Monitor
Longitudinal & transyerse cracking Medium Crack Sealing - AC
(L&T cracking) - -
High Crack Sealing - AC
Oil spillage N/A Patching - AC Shallow
Low Monitor
Patching Medium Patching - AC Shallow
High Patching - AC Deep
Polished aggregate N/A Monitor
Low Monitor
Raveling Medium Surface Treatment
High Patching - AC Shallow
Low Monitor
Rutting Medium Patching - AC Deep
High Patching - AC Deep
Low Monitor
Shoving Medium Patching - AC Shallow
High Patching - AC Deep
Slippage cracking N/A Patching - AC Shallow
Low Monitor
Swelling Medium Patching - AC Deep
High Patching - AC Deep
Low Monitor
Weathering Medium Surface Treatment
High Patching - AC Shallow
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Table E2. Localized maintenance policy for PCC surfaces.

Distress type Distress severity Maintenance treatment
Low Patching - PCC Partial Depth
Blow up Medium Slab Replacement - PCC
High Slab Replacement - PCC
Low Monitor
Corner break Medium Patching - PCC Full Depth
High Patching - PCC Full Depth
Low Monitor
Linear cracking Medium Crack Sealing - PCC
High Patching - PCC Full Depth
Low Monitor
Durability cracking Medium Patching - PCC Full Depth
High Slab Replacement - PCC
Low Monitor
Joint seal damage Medium Joint Seal (Localized)
High Joint Seal (Localized)
Low Monitor
Small patch Medium Patching - PCC Partial Depth
High Patching - PCC Partial Depth
Low Monitor
Large patch Medium Patching - PCC Full Depth
High Patching - PCC Full Depth
Popouts N/A Monitor
Pumping N/A Monitor
Low Monitor
Scaling Medium Patching - PCC Partial Depth
High Slab Replacement - PCC
Low Monitor
Faulting Mediu