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Objectives of AMB Assessment by LTBP

e Assess the condition of the deck with respect to the concrete quality
(degradation) and corrosive environment, and

e Assess the condition of the deck with respect to the extent and severity of
delamination and/or overlay debonding in the deck.

Corrosion Delamination Concrete Degradation
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Deck Condition Assessment Vs. NDE Method

Bridge Deck Condition
Rebar Corrosion Delamination
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 Ground Penetrating Radar (GPR) - Potential for corrosive
environment

» Ultrasonic Surface Waves (USW) — Modulus degradation
* GPR - Likelihood of deterioration

+ Impact Echo (IE)
* GPR - Likelihood of delamination
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Lincoln Memorial
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Delamination Assessment Using Impact Echo (IE)
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Typical Delamination Assessment and Impact Echo Validation with Cores
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Typical GPR B-Scan of Bridge Deck
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Typical Concrete Cover and Condition Maps from GPR Survey

Concrete Cover (inches)
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Bridge Deck Condition
Rebar Corrosion Delamination

A

Spalling

B s ek G H et ¥ s :

N LT TN 2% 5 A

p HF A 1309 Fase I | B e ]
gt Ry

Visual Inspection

RABIT™
(Robotic Assisted Bridge Inspection Tool)
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Multi-NDE Technology Assessment Using RABIT™ -- Individual Components Shown Below
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Delamination Assessment — Lane 1 (Lincoln Memorial Side)

Lane 1
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Delamination Assessment

Because of the asphalt overlay, some detection is a result of asphalt debonding, or
disintegration of near surface concrete.

il

Grading
Good - No delamination/debonding detected
Fair/Poor - Incipient delamination
Serious - Fully delaminated or debonded
Lane 1 Lane 3 Lane 6
Arlington| Lincoln |Arlington| Lincoln |Arlington| Lincoln
Imbact Good 9% 18% 15% 19% 21% 19%
Ecpho Fair/Poor 19% 23.50% 23.50% 29% 52% 47%
72% 58.50% 61.50% 52% 27% 34%
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Concrete Quality Assessment

Composite modulus

Grading
Good - > 3000 ksi
Fair/Poor - 2000-3000 ksi
Serious - < 2000 ksi
Lane 1 Lane 3 Lane 6
Arlington| Lincoln JArlington| Lincoln |Arlington| Lincoln

Good 35% 7% 4%

USW |Fair/Poor 34% 59% 17%

31% 34% 79%
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GPR Condition Assessment

Qualitative assessment based on the attenuation of electromagnetic waves on the top

rebar level.
Lane 1 Lane 3 Lane 6
Arlington| Lincoln |Arlington| Lincoln |Arlington| Lincoln
Good 8% 11% 11%
GPR Fair/Poor 67% 62% 72%
25% 27% 17%
rogram Srares of ®




Based on the IE survey, almost eighty percent of the deck is delaminated or

o debonded. A high percentage of the deck, varying from about 30 percent on the
ﬁ Lane 6 side to more than 60 percent on the Lane 1 side, is already i lg_a_sgﬂgus or
.Severe condltlon The delamination is more prevalent and more severe on the

“Iiside and the delamination conditions are slightly less severe going




between 4000 and 6000 ksi.

The concrete modulus for most of the deck, about 80 percent, is less
than 3000 ksi. The modulus is on the low side of typical values of
concrete modulus in bridge decks, which in most cases is rﬁeasuxe.dﬂ



ording to the GPR survey can be described as good.

The GPR survey results also describe a significant
percentage of the deck area to be deteriorated or/and
highly corrosive. Only 10 percent of the deck area
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AMB Assessment by LTBP

e With the support of the LTBP Program and the RABIT™
were able to successfully characterize extent of
deterioration of bridge deck in very short time (3 days)

e LTBP has been asked to help with further ND
assessment of the historic structure

e LTBP Program Support provided EFL with valuable
information to aid in developing a rehabilitation plan
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