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“Most U.S. airports are aging [...] and because of
budgetary restrictions, they’'re not ==
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...Denver International Airport”

ACI-NA President and CEOQO, Kevin M. Burke
Source: http://skift.com/2015/07/29/
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Relative Material Loss (RML) - An inspection
methodology for approximating material loss on each

side of structural members subjected to dissimilar
environments.

Homogeneous Environment - An environment is said to be
homogeneous when material loss is equivalent for all locations
within the boundaries of the environment.

Material Loss (Contribution) - The amount of material loss on a
structural member contributed by the homogeneous environment
In which the member exists.

Relative Loss Equations - Mathematical relationships in the form
of equations defined across various environmental boundaries
(such as a steel plate) and solved simultaneously to suggest
solutions.
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RLM Research
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RML Theory
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Artificial Island Airports
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Hong Kong Thlrd Runway
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Steel Cellular
Cofferdam Seawall
(indicated in red)
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Steel Cellular Cofferdam Seawall




7 Dissimilar Environments
A thru G
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Field Data

Assume: 0.5B=D

(hypothetical)

Random Variables, N(u,0)

Total
Wastage H o n
Wap 0.78 | 0.26 15
Wpgc 3.14 0.80 15 o
W, o 1.50 0.52 15 :ég
W 2.59 0.41 2.44
DE L e
W, 15
Wi 15

2.15

All data in millimeters (mm),




Random Variables
Wog
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R Material Losses (Mean)

T




" ewemvmoDLE

R Sensitivity Analysis

X

—_—>
StDev, o

Min Condition, C Max Condition, C

0.296_| 4.801
Ld C

0.609 | 0.296
S8 0.609 | 0.228
0.250 | 0.176
‘5
0592 D |0.592

0.351

&9 F o072

0.342 0.342 10570 -
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Various Applications
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Conclusions @ N

e Relative Material Loss (RML) - A new
nondestructive evaluation methodology. \

 |nitially validated on a 65 year old dry dock
caisson gate data.

« RML approach is illustrated using a hypothetical
steel cellular cofferdam seawall.

 Monte Carlo and extreme values sensitivity
analysis is performed to derive material loss
solutions.
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Questions?

Bob Ernsting, Ph.D., P.E.

Assistant Professor & Assistant Program Chair

Constantine M. Koursaris, Ph.D.
Assistant Professor & Program Chair k

~

Department of Logistics and Supply Chain  _
Management E

College of Business, Worldwide
Embry-Riddle Aeronautical University

“It Is better to wear out than to rust out”
Francis E. Willard
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