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lowa Bridge Deck Evaluation

» Ground penetrating radar (GPR)
* Impact echo (IE)

 Ultrasonic pulse echo

* Ultrasonic surface waves

- Half-cell potential

* Electrical resistivity

» Coring
« Chain drag
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- Half-cell potential — Likelihood of corrosion

» Electrical resistivity — Potential for corrosive
environment

« GPR - Potential for corrosive environment

* Ultrasonic surface waves (USW) — Modulus degradation
* GPR - Likelihood of deterioration

* Impact echo
 Ultrasonic pulse echo

* GPR - Likelihood of delamination in severely
attenuated areas



Bridge Deck Condition Assessment

A BRIDGE DECK CONDITION
REBAR CORROSION

SPALLING

HALF-CELL POTEN
GPR

IMPACT ECHO D ULTRASONICS

HAMMER SOUNDING/CHAIN DRAG
VISUAL INSPECTION
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Bridge deck O3
half cell potential assessment
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DISTANCE FROM WEST ABUTMENT (FEET)
Electrical Resistivity, kohm/cm
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Ground Penetrating Radar (GPR)
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Amplitude

Amplitude

CONDITION

IMPACT RECEIVER
SOURCE

Concrete is well
bonded and no signs

of delamination are
detected.

Amplitude

T
30

Frequency, kHz

POOR CONDITION

IMPACT RECEIVER
SOURCE DELAMINATION

:I Delamination has
.
occurred, however
grain to grain contact

between the two
concrete layers
exists.
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FAIR CONDITION

IMPACT RECEIVER
SOURCE&
T ng .
N EI Concrete is bonded
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or in contact, but

there are signs of
delamination at
some depths.
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E{ There is complete
loss of bonding and

separation of concrete
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Impact Echo
Delamination
Assessment

Note:
White lines
represent
boundaries
determined
by chain
drag
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RT. 1-495S - SPAN 6
Two Left Lanes

SHEAR MODULUS
DISTRIBUTION

Shear Mod.(MPa)
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« Condition assessment of bridge decks using NDE
technologies has shown their ability to detect and
characterize different types and levels of deterioration.

 Half-cell potential and electrical resistivity measurements enable
assessment of likelihood and severity of corrosion.

* GPR provides information about deterioration/alteration of
concrete.

* Impact echo and ultrasonic measurements enable detection and
characterization of delamination in the deck. Delamination
detection was validated through the comparison with cores
taken and selected locations.

« Complementary approach in NDE bridge deck evaluation
provides a more comprehensive condition assessment.






