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e Introduction
 Non-Destructive Airfield Evaluation
 Non Contact System
e Rolling Weight Deflectometer
e Optical Correlation System
e Damage Assessment
* Rapid Airfield Damage Assessment

« Runway Roughness Studies
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Pavement coring
— Lengthy, tedious
— Adds repair work to assessment
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Destructive

Non-continuous information

Pavement properties estimated
between samples (cores, DCP)

Discrete
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 Massive equipment

The size of current assessment
technologies is too large to implement
on deployed airfields (HWD)

Bulky / Massive

Cost: Time and Money

Current structural assessment
technigues require many days and
personnel (PCI). This adds to the cost
and is inappropriate for front lines.
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Time Consming - Cst



o Goal:
— Simplify assessment process
— Avoid destructive procedures
— Provide continuous measurements

— Miniaturize survey tools
— Expedite assessment methods
— Increase accuracy




Structural Assessment Tools

— Non Contact System

— Rolling Weight Deflectometer

— Optical Correlation System
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- Laser Pulse Excites Pavement Surface

- thermal strain

- ablation recoil
-Laser Vibrometer analyzes seismic activity
-Provides multilayer thickness information
-Coupled with density gauge will provide

Pavement Modulus information

Surface Wave (R)
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Laser Pulzes in
Tirme Domain

Pulsed Lazer
Source

-Potential Robotic Application

. Laser Ultrasonic Non-contact Selsmlc System

Laser Pulses in

Frequency Doman
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« Miniaturize Rolling Weight Deflectometer
Current RWD are too big
Goal: Mount on a Dump Truck
Cha”enges: ) Sub cross beam

Support beam

* Provide enough mass for airfields Cross
AR ~ Ineclinomete
 Stabilized sensor package il beam

Vary sensor location

Study various laser ranging techniques Rear left tire

2% 37 44k sensor

st
17 sensor

Optical Distnce
= Sensoms

Deformed  Fy
Paverment
Surface
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Ground Penetratlng Radar

Falling Weigeflectometer




« Damage Assessment Methodologies

— Rapid Airfield Damage Assessment

— Pavement roughness assessment
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Current Method
— Airfield Damage Assessment Team is dispatched
— Damage is surveyed (ie craters, spalls, bomblets) and manually plotted

— Minimum Operating Strip is determined

e Shortfalls
— Inaccurate and time consuming

— Requires minimum of seven people
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" Solution:
Unmanned-Air-Vehicle assessment
Geo-referenced Imagery
Computerized Approach
Reduces necessary manpower
Decreases assessment time

Increases accuracy
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B S

Current assessment concerns
— Too lengthy for deployed environment.
— Focus on pavement structure, not aircraft
— Does not provide adequate go / no go decision making criteria

2500 FT

SAMPLE UNIT NO 1 SAMPLE UNIT NO 2 ETC

100 F T 100 FT ETC.

FEATURE DIMENSION = 50 X 2500 FT
SAMPLE UNIT =50 X 100 FT
NUMBER OF SAMPLE UNITS = 25
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Solution

— Analyze aircraft interaction with surface roughness

— Develop accurate numerical models to assess loads

— Provide decision making tool for field assessment teams

 Needs
— Validate models
— Live aircraft testing

Peak of 1,55 g's @ ajc’s Center of Gravity




e Introduction
e Non-Destructive Airfield Evaluation
« Non Contact System

e Rolling Weight Deflectometer

e Optical Correlation System

e Damage Assessment
 Rapid Airfield Damage Assessment

« Runway Roughness Studies
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Questions?




	1_REPORT_DATE_DDMMYYYY: 25-JUL-2007
	2_REPORT_TYPE: Presentation POSTPRINT
	3_DATES_COVERED_From__To: 01-SEP-2006 -- 30-JUN-2007
	4_TITLE_AND_SUBTITLE: Air Force Research Laboratory on Autonomous and Non-Destructive Pavement Surface Assessment
	5a_CONTRACT_NUMBER: FA4819-07-D-0001
	5b_GRANT_NUMBER: 
	5c_PROGRAM_ELEMENT_NUMBER: 62102F
	5d_PROJECT_NUMBER: 4915
	5e_TASK_NUMBER: D1
	5f_WORK_UNIT_NUMBER: 4915D14B
	6_AUTHORS: Kopeikin, Andrew
	7_PERFORMING_ORGANIZATION: Air Force Research Laboratory
Materials and Manufacturing Directorate
139 Barnes Drive, Suite 2
Tyndall Air Force Base, FL 32403-5323
	8_PERFORMING_ORGANIZATION: 
	9_SPONSORINGMONITORING_AG: Air Force Research Laboratory
Materials and Manufacturing Directorate
139 Barnes Drive, Suite 2
Tyndall Air Force Base, FL 32403-5323
	10_SPONSORMONITORS_ACRONY: AFRL/RXQD
	1_1_SPONSORMONITORS_REPOR: AFRL-RX-TY-TP-2008-4535
	12_DISTRIBUTIONAVAILABILI: 
Distribution Statement A:  Approved for public release; distribution unlimited.
	13_SUPPLEMENTARY_NOTES: Presented at the US-IS-AF Project Agreement Conference in Tel-Aviv, Israel, 27 July to  04 August 2007.  Document contains color images.  Ref AFRL/MLQ Public Affairs Case # 07-046.
	14ABSTRACT: Current techniques used to evaluate airfields, include falling weight deflectomers, dynamic cone penetrometers and core sampling; these methods are slow, laborious, and destructive to the pavement being sampled.  The LUNS system uses a non-contact system which uses a high intensity laser to pulse pavement samples.  These samples respond by reflecting off a compression wave.  The compression wave can be analyzed to determine the depth of the concrete and various other concrete properties.  This system, while still at the bench level, could eventually be used to evaluate the overall quality of runways non-destructively, while expediting the process from its current level.
	15_SUBJECT_TERMS: 
ADR, pavements, spall, crater
	a_REPORT: U
	bABSTRACT: U
	c_THIS_PAGE: U
	17_limitation_of_abstract: UU
	number_of_pages: 19
	19a_NAME_OF_RESPONSIBLE_P: Lt Hershel Lackey
	19b_TELEPHONE_NUMBER_Incl: 
	Reset: 


