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FAA AC 150/5380-7B (10/10/2014)

...discusses airport PMP concept, its basic essential components,
and how it is used to make cost-effective M&R decisions

Good $1.00 for
/ rehabilitation hera
Satisfactory — Would cost $5.00 for
{  rehabilitation here
Fair =
Poor =
Significant drop
in condition
Vary poor — And will cost
."I 2> 55,00 here
-
Serious = Small % of
Pavement life
Failed
-.-..-Trr I —rrr——TamlTrTrs




Xlll Seminario ALACPA de Pavimentos Aeroportuarios
Xl Taller Federal Aviation Administration

VI Curso Rapido de Mantenimiento

de Pavimentos de Aerédromos y
29/11 al 02/12 2016 — Ciudad de Panamd - Panamd e . ALACPA

Tocumen

..... RTO INTERNA

ACIONAL
PANAMA

AIRPORTS COUNCIL
INTERNATIONAL

FAA AC 150/5380-7B (10/10/2014)

...illlustrates pavement preservation concept, which begins with
application of M&R techniques early in pavement’s life
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Pavement Preservation

* Not new technology; treatments applied to:

» Preserve existing pavement, slow deterioration, and
maintain/improve functional condition

» No substantial increase to structural capacity

* Accomplished by
> Preventing moisture infiltration
> Providing protection against aging
> Restoring surface integrity
> Improving surface texture
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ACP ti [reat t
:gff:;“‘ Survey Result, %
s Usage Performance
Treatment Type
s 1522 E prom w |«
= |52 2 |BE| 2 |&
Ml heraion [ractices hot-poured sealant 84 11 05 19 71 10
Crack sealing with :
cold-applied sealant 9 7 16 17 66 17
hot mix 52 16 68 42 58 0
SmalaTeE Dondle), o qlf ik 318 ] 61| 13| 50| 3
patching using : y
e . proprietary mix 9 11 20 25 50 25
e — Spray patching (includes manual chip seal) 5 7 11 0 100
Machine patching with AC 27 14 41 39 55
Milling and machine patching with AC 34 18 52 39 61
D fine milling 7 5 11 | 20 | 80
BRI controlled shot blasting 0 16 16 0 g | 29
Rejuvenators, fog seals, etc. 30 23 52 23 59 18
Surface treatment 15 18 43 6 81 13
Slurry seal 23 25 48 10 75 15
Microsurfacing 2 9 11 25 75 0
Hot-mix overlay 45 23 68 48 48
Milling and hot-mix overlay 45 18 64 58 42 0
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PCC Preservation Treatments

AIRPORT
COOPERATIVE
RESEARCH
PROGRAM

Common Airport Pavement
Maintenance Practices

A Synthesis of Airport Practice

TRANEPORWAIICH SESEARCH SOARD

Survey Result, %

Usage Performance
Treatment Type
2
2123 % |28 2|
:lad| B |55 8|8
Joint/crack sealing bituminous sealant 29 15 44 13 80 7
with silicone sealant 30 29 61 29 71 0
neoprene seal 7 22 | 29 36 36 27
Load transfer restoration f.;ub—?,ealing and slab 5 5 . N/A | N/A | N/A
jacking
slab stitching 92, 7 N/A | N/A | N/A
dowel retrofit 12 5 17 | 60 | 40 0
Shallow patch repair PCC 34 15 49 28 67 6
- AC 29 | 20 | 49 | 18 | 65 | 18
proprietary mix 17 17 34 42 42 17
Full and partial depth PCC 46 15 61 47 47 6
repairs or slab AC 20 | 39 | 59 | 31 | 54 | 15
replacement using . :
proprietary mix 7 17 24 30 50 20
precast panels 2 2 5 | NJ/A | NJA | N/A
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33 of 50 (66%) State
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e 90f13(69%)
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Territories

e 42 0f 63 (67%)
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Highway P2 Questionnaire
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Condition N / ~a
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Condition Service Life™ o
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Condition

Pavement Age

* P2 decision-making often based on anecdotal information
* Data does exist to support performance evaluation
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Service Life Extensions
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Good Fair Poor Table 2.2. Typical Unit Costs and Expected Life of Typical Pavement Maintenance Treatments
Treatment Condition Condition Condition : ;
(PCI=80) (PCI=60) (PCI=40) Expected Life of Treatment
Treatment Costm’ | Cost/yd’ Min. Average Max.
Crack Fill 1-3 0-2 0 ro—— S %% y % -
Crack Seal 1-5 D-8 0 ;%“; : - - .
urry Seals , ; 3 5
Fog Seal 1-3 0-1 0 Microsurfacing” 150 | s125 3 7 9
T Chip Seals” 1.02 $0.85 3 s [ 7
| Chip Seal 4-10 3-5 Cood - s
Micro-Surfacing 4-8 3-5 Treatment cz;glln :n condition condition
" PCI=60 PCI =40
Thin HMA 4-10 3-7 80)
Fog seal 3-5 1-3 1-2
Chip Seal 7-10 3-5 1-3
COU |d/Sh0u Id we use Slurry seal 7-10 3-5 1-3
Microsurfacing 8-12 5-7 2-4
these numbers? Why? |*icrosuriacing
Thin HMA 8-12 5-7 2-4
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Immediate Change
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Immediate Change

o
o

04 F Reduction = 0.785*FaultI . .-0.0079 ]
. nitial

it

Faulting —
Diamond
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Pavements

Fault Before minus Fault After (in)

_0.2 1 1 1 1 1 1 1
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

Fault Before Treatment (in)



Xlll Seminario ALACPA de Pavimentos Aeroportuarios 0-OAClosy

Xl Taller Federal Aviation Administration

VI Curso Rapido de Mantenimiento

de Pavimentos de Aerédromos

29/11 al 02/12 2016 — Ciudad de Panamd - Panamd
I

Tocumen

 CIONA L
PANAMA

AIRPORTS COUNCIL
INTERNATIONAL

ALACPA

Long-Term Effect
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Long-Term Effect
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0]

Slope of Regression Line =0.020
o Confidence Interval on Slope =[0.01 0.032]
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0.1

0.2

Pre Overlay Ritting (inches)

0.3

0.4

0.5



Xlll Seminario ALACPA de Pavimentos Aeroportuarios
Xl Taller Federal Aviation Administration

VI Curso Rapido de Mantenimiento t?c"mgg
de Pavimentos de Aerédromos ) AIRPORTS COUNCIL
29/11 al 02/12 2016 - Ciudad de Panamd - Panamd ¢ ALACPA  TWOW
Long-Term Effect
— 50 ] | ] ] /I | ] ] ]
—
S 45 | // O Data ]
é‘ / — — — Line of Equality
~ /
L 40r / Model R%=0.48 and p-value=0.005
Transverse 5 y
ki g e 7 -
I INg — 5
C aC g (% 30 F o /O’ -
[ L[] / O
Micro Surfacing = ;| /oo |
IS
=~ /
of AC 220t 0¥ -
o
) /
Pavements 5 151 oBor :
= 09 TR Crack Growth = 8.09 + 0.47*PreTreatmentCrack...
5 10T Oéo O -0.70*(PreTreatmentCrack - PostTreatmentCrack)... i
g 5L O’/ - 0.88*StructuralNumber ... i
§ - 0.05*(PreTreatmentCrack - PostTreatmentCrack)*StructuralNumber
| | | | | | | |

(]

0 10 20 30 40 50 60 70 80 90 100

Measured Transverse Crack Growth Rate (ft/vear)



Xlll Seminario ALACPA de Pavimentos Aeroportuarios
Xl Taller Federal Aviation Administration

VI Curso Rapido de Mantenimiento

de Pavimentos de Aerédromos N
29/11 al 02/12 2016 — Ciudad de Panamd - Panamd oy . ALACPA

Tocumen

PANAMA

AIRPORTS COUNCIL
INTERNATIONAL

Modeling P2 Performance

Very Good T T T e-al - J-W ~— Improvement in

Conditidn Itmnﬁdla’fe,.#”' = Performance
Chﬂ.ﬂgﬂm - e e

Guud CDﬂdIElD‘Il - e = o o

Condition = R e e

T TR o,
e e e gt g

Fair
Condition N / ~ N
Target Condition .
ey
Poor [ _ ~.
Condition Service Life ™ «
Extension o
Very Poor — = = Control (Untreated Pavement) ~
Condition ——— Preserved Pavement

Pavement Age




Xlll Seminario ALACPA de Pavimentos Aeroportuarios
Xl Taller Federal Aviation Administration

VI Curso Rapido de Mantenimiento

de Pavimentos de Aerédromos y
29/11 al 02/12 2016 — Ciudad de Panamd - Panamd 2.4 ALACPA

Tocumen

AIRPORTS COUNCIL
INTERNATIONAL

Presentation Outline

Background

. Performance Modeling
. Performance Measures

Treatment Timing & Remaining
Service Interval

B W N B



Performance Measures

Metrics that reflect degree of achievement of
pavement asset towards meeting specific
goals

» Evaluation of current condition of pavements
»Long-term trends in pavement condition

> Assessment of decisions made to achieve
specific goals (e.g., minimize LCC)
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Performance Measures
Category Performance measures Category Performance measures
Individual pavement e Roughness Cost measures e Life cycle costs
condition measures e Cracking e  Deferred maintenance
e Rutting costs
e Bleeding e  Depreciated
e Raveling replacement costs
e Oxidation e Investment backlog
e Spalling e  Deferred Preservation
e  Faulting liability
e  Pumping e  Expected cost of future
e  Friction pavement rehab
* Surface texture Other asset measures  |e  Asset Sustainability
e Noise index
o Deflection/Structural ° Asset Consumption ratio
adequacy e  Asset renewal funding
Composite pavement  |e  Pavement ratio
condition measures Condition Index e Pavement sustainability
e  Pavement Quality Index index
S B o Sustamablllt;_/ gap
e Remaining service life y Ave_rage sectl_on decline
e  Overall pavement e Equivalent failure factor
condition
e Condition Rating Service
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| Decision '

| Roughness |:> Compute |:> + I-._—:-Jl> Treatment |j‘> Theas E> Treatment | !

i Composite Threshold | | Selection Selection | |

: Index Values ! i

| | :

i J | |

i Cracking/ | | ﬁ |

- Patching o :

| | : Structural Adequacy !

. 1. Do nothing :

| | : 2. Preservation I

. ) * 3. Maintenance !

||  Rutting | 4. Rehabiltation !

: | : 5. Reconstruction I

| | i

| | 4 .

; . | :
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| |

| |
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Pavement
Performance Measures
Subject Matter Expert

Asset Management
Subject Matter Expert

Members of the
government project
technical panel

Relative
Rank of
Average

Measure is (or can be) analytically linked to
user safety.

Measure is (or can be) analytically linked to

Average
Weight
Within

Relative
Rank of
Average

Average
Weight
Within

Relative
Rank of
Average

Average
Weight
Within

Weights Group Weights Group Weights Group
0.56 0.61

user satisfaction. 7 0.47 7 0.47 4 0.53
Performance measure can be implemented
with relative ease. 8 0.44 4.5 0.54 8 0.40

Providing an indication of cost effectiveness
over the long term.

Providing an indication of where the
network system is heading, future trends.

The measure data can be collected
accurately and with known precision.

The measure is able to provide quantifiable
results or indexes.

The measure is unambiguously defined and
understandable by all stakeholders.

0.49

0.51

0.43
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P2 Timing

Life Extension Pavement 3

< q Application and Validation of
Life Extension =i Remaining Service Interval
Framework for Pavements
Llfe EXtenSIOn\ Pavement 2 .... PUBLICATION NO. FHWAHRT-16-C53 OCTOBER 2015
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------------- Control Pavement — Pavement 1
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Function Value
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N
»

T T T T 1
4 5 6 7 8 9

Expected value

\ 5th/95th percentile

interval

Expected value

™ 5th/95th percentile

| E—
1 2 3
Time (Year)
1 1 1 1 1 1 11
1 2 3 456 7 89
Time (Year)

interval
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