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THE TECHNICAL ASSISTANCE OF ALAIN DUCLOS AND JESSICA HERNANDEZ OF JEGEL IS GREATLY APPRECIATED
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TYPICAL AIRSIDE PAVEMENTS DESIGN, CONSTRUCTION,
MAINTENANCE, REPAIR, REHABILITATION AND
STRUCTURAL/FUNCTIONAL MONITORING REFERENCES

e |ICAO — AERODROME DESIGN MANUAL, PART 3 “PAVEMENTS”,
PARTICULARLY ACN-PCN METHOD FOR REPORTING
PAVEMENT STRENGTHS

« FAA —AC 150/5320 “AIRPORT DESIGN AND EVALUATION”

— AC 150/5335 “STANDARDIZED METHOD OF REPORTING
AIRPORT PAVEMENT STRENGTH EVALUATION”

— AC 150/5370 “USE OF NONDESTRUCTIVE TESTING IN THE
EVALUATION OF AIRPORT PAVEMENTS”

— AC 150/5380 “GUIDELINES AND PROCEDURES FOR
MAINTENANCE OF AIRPORT PAVEMENTS

e USAF — ETL 99-7 “PAVEMENT CONDITION ASSESSMENT
STANDARDS”, PARTICULARLY PAVEMENT CONDITION
INDEX, FRICTION INDEX, STRUCTURAL INDEX AND FOD
INDEX

(NOTE: MOST PWGS/TC MANUALS ARE NOT CURRENT, PARTICULARLY FOR NDT.)
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TYPICAL FHWA/PCA/ACPA REFERENCES FOR
CONCRETE PAVEMENT RESTORATION (CPR)
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AIRFIELD

PAVEMENTS

Challenges and
New Technologies

Edited by
Moses Karakouzian

ASCE 2004

ASCE www.pubs.asce.org

STAY CURRENT WITH EVOLVING TECHNOLOGY FOR ENHANCED PAVEMENT PERFORMANCE
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PAVEMENT MANAGEMENT PHILOSOPHY

IT IS IMPERATIVE TO PRESERVE (MAINTAIN) THE EXISTING PAVEMENT INFRASTRUCTURE

INVESTING...
« AT THE BEST TIME

« WITH THE BEST
METHOD

« WITH THE BEST
COST/BENEFIT (LCC)
RATIO
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LIFE SPAN OF PAVEMENT, YEARS

PAVEMENT CONDITION (PCI FOR INSTANCE)

PAVEMENT REHABILITATION IS REQUIRED WHEN SATISFACTORY FUNCTIONAL
PERFORMANCE CANNOT BE MAINTAINED THROUGH SYSTEMATIC PRESERVATION
STRATEGIES AND/OR THE PAVEMENT STRUCTURE IS NOT ADEQUATE
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PAVEMENT MANAGEMENT SYSTEMS — PMS
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Micro PAVER INSTALLED AT PEARSON INTERNATIONAL AIRPORT,
TORONTO (GTAA) BY JEGEL
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PAVEMENT CONDITION INDEX (PCI)

DISTRESS
TYPE

1

DISTRESS
QUANTITY

PCI

T

DISTRESS
SEVERITY

STANDARD PCI
RATING SCALE

100
EXCELLENT

VERY GOOD

GOOD

FAIR

FAILED




CAPTG, CALGARY CPR WORKSHOP SEPTEMBER 2006

CONCRETE PAVEMENT DISTRESS TYPES
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FOD INDEX
CONCRETE PAVEMENTS
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PREDICTION MODELLING FOR CONCRETE PAVEMENTS

i Prediction Modeling

Family Type PCl vs. ge | Model 5amp-PCC - SAMPLE
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AIRPORT CONCRETE PAVEMENTS ARE SUBJECTED TO
A WIDE RANGE OF AIRCRAFT LOADINGS

e

THE ACTUAL CARGO LOADING IS ALSO IMPORTANT FOR HEAVY AIRCRAFT ON APRONS
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AIRPORT CONCRETE PAVEMENT DISTRESS ASSESSMENT AND NDT
ACTIVITIES AND SUBSEQUENT CPR MUST ALWAYS BE COMPATIBLE
WITH SECURE AND SAFE AIRPORT OPERATIONS
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DETERMINATION OF SUBGRADE, BASE AND
PAVEMENT SUPPORT CONDITIONS

PLATE LOADING TESTS WERE THE HWD IS NOW COMMONLY USED TO

COMMONLY USED IN THE PAST FOR DETERMINE THE SUBGRADE, BASE AND
SUBGRADE AND BASE SUPPORT PAVEMENT SUPPORT CONDITIONS AND Mr

CONDITION DETERMINATION OF THE PAVEMENT COMPONENTS



CAPTG, CALGARY CPR WORKSHOP SEPTEMBER 2006

NONDESTRUCTIVE DEFLECTION TESTING

HIGH CAPACITY FALLING WEIGHT DEFLECTOMETER
HWD

_ LOAD LIMITS T e / JEG\‘-\- \
— REMAINING STRUCTURAL LIFE |

— LOAD TRANSFER ACROSS J S/CRA
=OIB DEIE&EQN G

« NETWORK LEVEL TO IDENTIEY SECTIONS WITH SI R STR TURAN

CAPABILITIES.

. PROJECT LEVEL: TO IDENTIFY LOCATION AND CAUSE OF FAILURE IN
PAVEMENTS, DETECT VOIDS AND DETERMINE LOAD TRANSFER ACROSS o
JOINTS

_ N e oo JEGEL
HEAVY WEIGHT DEFLECTOMETER (HWD/FWD), HAMILTON
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NONDESTRUCTIVE DEFLECTION TESTING

HWD LOAD TRANSFER TESTING

SENSOR SENSOR
i i
LOAD
JOINT JOINT

APPROACH LEAVE
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NONDESTRUCTIVE DEFLECTION TESTING
HWD LOAD TRANSFER TESTING

THE LOAD TRANSFER EFFICIENCY OF THE LONGITUDINAL AND
TRANSVERSE JOINTS AND VOIDS/SOFT SPOTS DETERMINATION FOR THE
CONCRETE PAVEMENT PANELS ARE CALCULATED IN ACCORDANCE
WITH THE PROCEDURES DESCRIBED IN THE AASHTO 93 PAVEMENT
DESIGN MANUAL

TYPICAL LOAD TRANSFER
EFFICIENCY RATINGS

« EXCELLENT ->85%
« GOOD - 75-85%

e FAIR — 65-75%

e POOR — 55-65%
 VERY POOR - < 55%

Good Load Transfer = 0.020 = 1.00
0.020
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NONDESTRUCTIVE DEFLECTION TESTING

HWD TESTING PATTERN

JOINT
33 24 34
JOINT .23 10 21 JOINT ——
32 22 31
JOINT
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NONDESTRUCTIVE DEFLECTION TESTING

HWD TESTING OFTEN REQUIRES NIGHT WORK

“‘ b

- &

ASPHALT CONCRETE SURFACING HAS BEEN REMOVED PRIOR TO HWD TESTING
HIGHWAY 401 COMPOSITE PAVEMENT NEAR TORONTO PEARSON AIRPORT (GTAA)
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NONDESTRUCTIVE DEFLECTION TESTING

HWD DATA ANALYSIS

LEGEND
@ TEST LOCATIONS WHERE VOIDS OR SOFT SPOTS DETECTED
7] SLABS HAVING VERY POOR TO POOR LOAD TRANSFER - < 65%

SLABS HAVING FAIR LOAD TRANSFER - 65 - 75%
SLABS HAVING GOOD TO EXCELLENT LOAD TRANSFER - >75%
\. LONGITUDINAL, TRANSVERSE OR DIAGONAL CRACKING
~# CORNERAOINT SPALLING
PATCHING
| AIRCRAFT WHEELPATH
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NONDESTRUCTIVE DEFLECTION TESTING

TYPICAL USE OF HWD DATA — STRUCTURAL INDEX

STRUCTURAL INDEX= ACN/PCN

AIRCRAFT CLASSIFICATION NUMBER (ACN) — A NUMBER
EXPRESSING THE RELATIVE EFFECT OF AN AIRCRAFT ON A
PAVEMENT.

PAVEMENT CLASSIFICATION NUMBER (PCN) — A NUMBER
EXPRESSING THE RELATIVE CAPABILITY OF A PAVEMENT TO
SUPPORT AIRCRAFT.

Rating Structural Index

Adequate

Marginal

>1.5

JIM GREENE, AFCESA
SWIFT 2001
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THE HWD TESTING CAN BE SUPPLEMENTED BY LIGHT WEIGHT
DEFLECTOMETER (LWD) TESTING ON THE SUBGRADE AND BASE,
DRILLING/CORING TO DETERMINE PAVEMENT STRUCTURE AND/OR DYNAMIC
TING TO DETERMINE SUBGRADE MODULUS

Y
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CPR WORKSHOP
GROUND PENETRATING RADAR

GPRis a putseecho method for
measuring pavement layer

thickness and athier properties. It

waorks like ultrasound, but uses
radio waves rather than sound
waves to penetrate the pavement.

Antennas mounted on a moving

vehicle transmit short pulses of

radio wave energy into the _

pavement (see figure 1), As this Y time [ns)

energy travels down through the Pavement Structure GPR Record
paverment structure, echoes are

created at boundaries of dissimilar Principles Used for Measuring Pavement Thickness

materials {such as the asphalt-base
interface). The arrival time and strength of these echoes can be used to calculate pavement
layer thickness and other properties, such as moisture content.

Continuous Analysis

Analysis of Homogeneous Sections

SEPTEMBER 2006
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DIGITAL INCREMENTAL PROFILER ARAN UNIT (ROADWARE)
DIPSTICK — SIMPLE, VERY ACCURATE LASER PROFILOMETER
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ROUGHNESS MONITORING

o 3

PORTABLE TWIN LASER PROFILOMETER (DYNATEST)
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FRICTION MONITORING

TARE2210
LOAD163D

FRICTION MONITORING WITH GRIP TESTER (FINDLAY IRVINE)
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PAVEMENT EVALUATION SUMMARY

PAVEMENT CONDITION SURVEY
CONDITION RATING SYSTEMS
DISTRESSES
GENERALLY USING MicroPAVER 5.2

STRUCTURAL CONDITION TESTING
NON-DESTRUCTIVE TESTING
GENERALLY HWD
SUPPLEMENTED BY LWD, DRILLING/CORING AND/OR DCP

FUNCTIONAL CHARACTERISTICS SURVEY

ROUGHNESS MONITORING
FRICTION MONITORING

DEVELOP FEASIBLE REHABILITATION ALTERNATIVES
DETERMINE CAUSES OF DISTRESSES
DEVELOP ALTERNATIVES
COMPLETE ENGINEERING AND ECONOMIC ANALYSIS
SELECT PREFERRED ALTERNATIVE (S)
DEVELOP SPECIFICATIONS FOR PREFERRED ALTERNATIVE (S)

COMPLETE REHABILITATION WORK WITH QC/QA
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LIFE-CYCLE COST ANALYSIS SUMMARY

A LIFE-CYCLE COST ANALYSIS, INCLUDING VALUE ENGINEERING, IS

AN IMPORTANT COMPONENT OF AIRPORT PAVEMENT
REHABILITATION PLANNING

« ECONOMIC ASSESSMENT OF COMPETING, TECHNICALLY SUITABLE
SYSTEMS OVER DESIGN LIFE

« COST COMPONENTS

INITIAL COSTS (CAPITAL COST)

MAINTENANCE COSTS

REHABILITATION COSTS

RESIDUAL/SALVAGE VALUE

USER COSTS (TRAFFIC DELAYS FOR INSTANCE)

e PRESENT-WORTH METHOD

DISCOUNT RATE

— ANALYSIS PERIOD

« DETERMINISTIC AND PROBABILISTIC METHODS
— JEGEL IS USING PROBABILISTIC METHODS BASED ON FHWA AND CRYSTAL

BALL SOFTWARE
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VALUE ENGINEERING

VALIDATE THE INFORMATION AS IT IS AS
ALTERNATIVES - MAKE A LIST OF Al |

LOOK CLOSELY AT EACH IDE

' s gl 1 i =
~addSE su ITABLE ALT
"~ RECOMMENDATIONS : T
".-'I-r : _:};c: 2 \ .__‘ - ._:-._.. = i s SCNE = ‘.‘_::";-;_' l‘_—‘__: T
ENHANCE UNDERSTAN DING - PRESENT RECOMMENDATIONS AND ASSIST
IN CONCEPTUAL UNDERSTANDING JEGEL

e

CONSTRUCTION OF THE NEW RUNWAY REQUIRED DIVERSION OF THE BOGOTA RIVER
THIS DIVERSION REQUIRED A DETAILED ANALYSIS OF THE MOST APPROPRIATE TYPE
RIGID OR FLEXIBLE — TO DEAL WITH POTENTIAL SETTLEMENTS
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EXAMPLE OF AIRPORT PAVEMENT REHABILITATION ENGINEERING

TORONTO PEARSON AIRPORT (GTAA) RUNWAY 05/23

RUNWAY 05/23 PRIOR TO REHABILITATION IN 2004 AND 2005
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EXAMPLE OF AIRPORT PAVEMENT REHABILITATION ENGINEERING

METHODOLOGY
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EXAMPLE OF AIRPORT PAVEMENT REHABILITATION ENGINEERING

PAVEMENT REHABILITATION ALTERNATIVES
KEEL SECTION
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EXAMPLE OF AIRPORT PAVEMENT REHABILITATION ENGINEERING

LIFE-CYCLE COST ANALYSIS
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CONCRETE PAVEMENT
RECONSTRUCTION
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EXAMPLE OF AIRPORT PAVEMENT REHABILITATION ENGINEERING

RUNWAY RETURNED TO FULL AND SMOOTH SERVICE
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EXAMPLE OF CPR TECHNOLOGY

TORONTO PEARSON AIRPORT (GTAA) RUNWAY 06/24

DIAMOND GRINDING OF CONCRETE PAVEMENT TO RESTORE SMOOTHNESS PRIOR TO OVERLAY
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EXAMPLE OF NEW PAVEMENT EVALUATION TECHNOLOGY

USE OF IMPACT ECHO TO DETERMINE EARLY STAGE PAVEMENT CRACKING DISTRESSES
AND PAVEMENT THICKNESS
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PAVEMENT DISTRESS ASSESSMENT

AND
NON-DESTRUCTIVE TESTING
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ANY USE OF THE INFORMATION PROVIDED IS SUBJECT TO THE USER CAREFULLY EVALUATING ITS
APPLICABILITY TO THE SPECIFIC SITUATION AND CONDITIONS INVOLVED




