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Presentation Outline

How NDE condition data drives repair-or-replace decisions

Technology overview — NDE of reinforced concrete bridge decks
= High-resolution imaging (HRI)
= Infrared thermography (IR)
= Automated Concrete Sounding (ACS)
= Ground penetrating radar (GPR)
= Physical verification of rebar cover depth
= Chloride sampling and profiling

Case study — Long Span Bridge in Portland, Oregon
= Using NDE to separate preservation from rehabilitation

Summary and conclusions
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NDE for Asset Management

Data-Driven Planning

- Data Accuracy
> Real-world condition data

- Data Integrity
»Repeatable and verifiable data
- Data Objectivity
»Minimizes subjective assessment
» Identifies hidden or non-visible defects
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Nondestructive Evaluation (NDE)
Matching the Tool to the Question

Rebar Corrosion Delaminations Spalling
(Subsurface) (Subsurface) (Surface)

Hammer Sounding / Chain Drag - IR Thermography

i
1
1
Ultrasonics / Impact Echo :
1
1
1
|
|

r

Life Cycle of Concrete (time)

2026 IBT / ABC-UTC Annual In-Depth Web Training



Technology Overview

Nondestructive evaluation of reinforced concrete bridge decks



What Each Technology Tells You

Technology What it measures The decision it supports

I(-II!I%I}-)resolutlon imaging Surface defects — spalling, patching, wear, cracking Repair area quantities; MBEI Item 1080 / 1190 element data

Infrared thermography o . . ) I .
(IR, ASTM D4788) Shallow delamination at the top mat of reinforcement Rapid full-coverage delamination screening

Automated Concrete Sounding

(ACS, ASTM D4580) Delamination and overlay debonding Removal limits and patching quantities

Ground penetrating radar . Deterioration modeling; treatment selection, bridges with HMA
(GPR, ASTM D6087) Rebar cover depth and precursors to degradation overlays

AT E Actual rebar depth at discrete drilled locations Calibration of the GPR depth model

verification

Chloride sampling . . . . . L

(Cores, ASTM C42) Chloride concentration versus depth Corrosion potential and modeling; repair-or-replace threshold

No single method answers the repair-or-replace question — the combination does.
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High Resolution Imaging (HRI)

Overview

= Principles: Photogrammetry uses photos to measure
and interpret objects and environments accurately and
create a “digital twin”.

Process:

Capture digital images with high resolution camera
Identify repeating target features in photographs s
Use angle changes in target features between photographs °‘O
to determine the 3D structure of the object -
Project colors from high-res images onto a point cloud or 3D
structure, generate texture or meshing

Create orthomosaic: 2D render of the 3D polygonal mesh }/A \ ; b‘\

mOd eI Ralvefl \ R; t;
Image 2

R, t,

A o

Yilmaz, Ozgur & Karakus, Fatih. (2013). Stereo and kinect
fusion for continuous 3D reconstruction and visual
odometry. 115-118.10.1109/ICECC0.2013.6718242.
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High Resolution Imaging (HRI)

Overview

= Objectives: to provide detailed references of the visible
deck surfaces and quantify observed patching, spalling
and cracking

= Equipment: UAS (Drone) based or vehicle-based

= Data Collection:

= Drone: flown within the closure at 2-4 mph for
photos in 1 to 2 second intervals (90% overlap)

= Vehicle Based: Driven at travel speeds up to 65 mph
with shadow vehicle
= Mapping distress per AASHTO MBEI
= Defect 1080 — Delamination/Spall/Patched Area
= Defect 1190 — Abrasion/Wear
= Defect 1130 - Cracking
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NDE Deliverables

Maps and Quantities — HRI

MBE! Dafoct 1130 Legand | MBEI Dafect 1080 Logand | Orientation MBE! Defoct 1130 Summary MBEI Defect 1080 Summary
w Insignificant Crack (CS1)
(Width less than 0.012in) Total | CS1 | CS2 | CS3 | CS3(Map) : Area (sf) | Area (%)
Moderate Crack (CS2) Patching (CS2) Crack Length (ft) |1,939.4| 451 (1,798.7| 0.0 956 Patching (CS2)| 4337 6.1
W0k (G551 Crack Density (II¥)| _ 0.3 Spalling (CS3)| 0.0 0.0
== Wideh groater than 0.05in) | [l Spaliing (CS3)

ra. Map Cracking (CS3)
{Spacing less than 11t}

120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235

Distance along Bridge (ft)

2026
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Infrared Thermography (IR)

Overview

Principle: solar loading drives heat into the deck; a
delamination is an air gap that insulates the concrete
above it, so shallow delaminations read as warmer
surface anomalies (ASTM D4788)

Objective: locate and quantify shallow delamination at
the top mat of reinforcement with full-width deck
coverage

Recommended to be paired with HRI data to identify
anomalous features

Produces results comparable to ACS and chain drag,
with no contact and no lane-by-lane sounding

Environmental Constraints:

= Adequate solar loading and thermal gradient, dry
deck, low wind (generally >20 degree Fahrenheit
Daily Change)

= Assume roughly a four-hour effective working
window per day (at best)

SOUTH ABUT. NORTH ABUT.

A

0 5 10 15 20 25 30 35 40 45 50 55 60
Distance along Bridge (ft)

SOUTH ABUT, NORTH ABUT.
- T

5 10 15 20 25 30 35 40 45 50 55 60
Distance along Bridge (ft)
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Deployment Type Comparison — HRI/IR
I T e

Resolution

Positioning

Post-processing

Scan plan

Access / approval

Traffic control

Best suited to

2026

Lower Resolution (Spalls and Patches, general
crack detection)

GPS-enabled

Standard photogrammetry

Flexible, typically two passes on either side of
bridge

FAA Part 107; restricted flyover rules

None

Clear overhead view, short to medium spans

Highest Resolution (detailed crack mapping)

GPS with encoder support

Custom processing required

Individual lanes, multiple passes required

DOT approval for chase vehicles

None (chase vehicle preferred)

Highest resolution, obstructed decks, very long
structures, locations with restricted drone access
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Vehicle Mounted System — ACS and GPR

= Two types of data collected at once: ACS and GPR

= Up to 10 bridges scanned per workday (depends on size, proximity, and allowable
traffic control times)
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Automated Concrete Sounding (ACS)

Overview

= Principle: impacting the surface with a rigid
object and listening to the echo (ASTM D4580)

= [ntact areas. produce a clear, ringing sound
= Delaminated areas. dull, hollow sound

- Obi'ectiyes: to identify and ﬂuannfy shallow
delaminations or debonding on the overlay

= Data collection:

= Scanning at 2-4 mph speeds using a mobile
or temporary closure and truck mounted
attenuators (TMASs)

= A single pass covers an entire lane

= Integrated with GPS and encoder for spatial
positioning
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Concrete Condition Legend Orientation Condition Summary General Information

- Concrete SounDAR PROJECT: 2504006-WA
e I Ve ra e S Condition (sf) STRUCTURE: BRG-046
SounDAR FACILITY: W Emerson SURR
EEBEEE i< gEESE  wiacr m Intact 29.159.0

Analyzed by: MVK/DS/SVIAK
ty of D Good 759.0 Reviewed by: JAC

Delamination Map = T S r

Bol

WEST APPR
WEST ABUT

i (o] ™ < wn
— = = = =
2 2 2 2 2
w w w w w
@ 3 ) o )

0 50 100 150 200 250 300
Distance Along Bridge (ft)

EAST ABUT

BENT 6
BENT 7
BENT 8
BENT9
BENT 11

350 400 450 500 550 600 650

Distance Along Bridge (ft)
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Automated Concrete Sounding (ACS)

Validation with Chain Drag

= Intermittent chain drag (ASTM D4580) performed inside the
closure to complement the automated result and refine the
delamination model used for the structure

= Validation locations are chosen from preliminary ACS output
to span the response range — intact through poor

= Representative project: 19 of 24 validation locations
confirmed
= Where dassifications differed, the cause was identifiable:
= Spalls confounding the chain drag response
= Proximity to bridge joints
= Additional justification case for pairing with HRI

EW28

SounDAR

| FAR  GOOD INTACT

Orange area = chain drag
validation locations
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Ground Penetrating Radar (GPR)

Overview

= Principle: Uses electromagnetic waves to detect changes in dielectric properties,
identifying location and depth of reinforcing steel in concrete

= Cover Depth Measurement: Calculates depth to reinforcement based on signal
travel time and dielectric constant

= Precursors to degradation (ASTM D6087): Compares amplitude of reflected
signals from rebar

= Areas with signal attenuation (lower relative amplitude) indicate high moisture, high
chlorides, corrosion products, etc.
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Ground Penetrating Radar (GPR)

Overview

= Objectives:
= Determine cover depth
= Determine integrity of concrete via

precursors to degradation (ASTM
D6087)

= For condition, GPR analysis is based on
signal amplitude and attenuation in
terms of decibels (dB):
= >-3 dB: Intact
= -3 dB to -6 dB: Good
= -6 dB to -8 dB: Fair
= <-8 dB: Poor

= For concrete cover, analysis is based on
converting signal travel time to depth by
means of the concrete dielectric permittivity
(ranges 4-12)

Greater GPR signal amplitude
attenuation at this reinforcing
location in comparison to others
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Concrete Cover Legend Orientation Quantity Summary General Information

] Avg. Concrete Cover (in) 21 PROJECT: 2504006-WA
" STRUCTURE: BRG-046
Concrete Cover (in.) 5t. Dev. Concrete Cover (in) | 0.5 EACILITY: W Emerson StRR
- _ Min. Concrete Cover (in) 0.0 Analyzed by: AK/SV
Max. Concrete Cover (in) 5.2 Reviewed by: JAC

05 15 25 35 45 55 65 Completed: 2/23/2026

Cover Depth Map

WEST APP
WEST ABU
BENT 2
BENT 3
BENT 4
BENT5

-
(-
=
w
[=s]
-

0 50 100 150 200 250 300
Distance Along Bridge (ft)

BENT 6
BENT 7
BENT 8
BENT 9
BENT 10
BENT 11

I EAST ABUT

350 400 450 500 550 600 650

Distance Along Bridge (ft)
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Concrete Condition Legend Orientation Condition Summary General Information

= 3D Radar (GPR) Concrete GPR PROJECT: 2504006-WA
wracr Condition| ~ (sf) STRUCTURE: BRG-046
FACILITY: W Emerson SURR
Intact 15,050.7

Analyzed by: MVK/DS/SV/AK

Bol

1 H Goéd 12,406.8 Reviewed by: JAC
Precursors to Deterioration Map For | 14468 Congites 2320
[+ 4 =
g 3
: : — ~N o0 < n
2 2 = = = = =
= 3 & & & i 5

0 50 100 150 200 250 300
Distance Along Bridge (ft)

BENT 6
BENT 7

I BENT 8
BENT9
BENT 10
BENT 11
EAST ABUT

350 400 450 500 550 600 650
Distance Along Bridge (ft)
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Physical Verification of Rebar Cover Depth

Calibration of GPR Cover Depth Maps

GPR converts signal travel time to depth using the

ielectric permittivity of the concrete — which varies ok e
dielect p ttivity f th t hich Verification Location
with mix design, moisture content, and the presence of ﬁ Measured Cover Depth; 2-11/16" §
an overlay
. - | | ol . e

Without calibration, cover depth is a relative |
measurement; with it, the map is quantitative I

: _ , |
Method: drill or core to the top mat at discrete locations | d
and physically measure actual cover, then refine the GPR = ..
parameters until modelled and measured depth agree ’ | - "

i,
Locations are selected from preliminary GPR results to - ——
bracket the measured range, and at any change in 400 420 440 460 430
. PR -depth ith the drilled verification | i lled

Overlay or deCk COnStrUCtl()n GPR cover-depth map wit Ctovir [;L;h\(/ii;l ication location called out

Representative projects:

= 20 verification locations across two structures —
standard parameters proved sufficient

= Two locations per structure, verified at 2-11/16"
against a 1.5" as-built cover

03 11 19 27 35 43 51 59 6.7
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Chloride Sampling

= Cores extracted in accordance with ASTM C42

= Locations are selected from the NDE condition map so
that good, fair and poor areas are all represented

= Typically sampled at Y2-inch depth intervals, or at least
three intervals encompassing the reinforcement, and
tested for acid-soluble chloride content

= Result is a diffusion profile by depth — which is what
allows chloride content to be read at the measured cover
depth

= Additional cores can be taken to support compressive
strength, petrography, and physical property testing

= Coring is destructive and discrete — ten locations on a
ten-structure project is typical; the full-coverage
methods extend those points across the deck

Coring for chloride profiling — deck and shoulder locations

150 175 200 225

Core B
Cover Depth: 2.8in

Core locations plotted on the GPR condition map, elevated chloride levels well correlated with

GPR results
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Chloride Sampling

Corrosion threshold is commonly taken as about 2 Ibs/CY at the
level of the top mat, often agency specific

If mix design is known, bridge-specific thresholds can be
developed based on % weight of cement in the concrete

Read the concentration at the measured cover depth, not the
design cover depth — this is where GPR and coring have to be
used together
Representative results:
= Average measured cover 2.1"; 2.23 |Ibs/CY at that depth
= Average measured cover 2.2"; 2.13 Ibs/CY at that depth
= At the threshold — corrosion initiation is likely already
under way

Cores taken through a patch or overlay often show higher
chloride in the original concrete than in the repair material —
the patch is not the problem, the substrate is

Important to consider protection systems on steel — epoxy
coated, plain steel, etc.

DEPTH PROFILE BY CORE 1D (INCHES)
A5700C5 | A5700C4 | AS700C3 | A5700C2 | A5700C1

DEPTH PROFILE BY CORE ID (INCHES)
B5700C5 | B5700C4 | BS700C3 | B5700C2 | B5700C1

Bridge A5700

CHLORIDE CONCENTRATION (LBS/ CUBIC YARD)
3.00 4.00 5.00

@
Q
(=}

7.00

o
=]
=]
=
=]
=]
N
Q
a

0.25-0.75
1.25-1.75
3.25-3.75
0.25-0.75
1.25-1.75
3.25-3.75
0.25-0.75
1.25-1.75
3.25-3.75
0.25-0.75
1.25-1.75
3.25-3.75
0.25-0.75
1.25-1.75

325-375 [N

Bridge B5700

CHLORIDE CONCENTRATION (LBS/ CUBIC YARD)
2.00 3.00 4.00 5.00 6.00

o
=]
a
.
o
5]

0.25-0.75
1.25-1.75
3.25-3.75
0.25-0.75

1.25-1.75

25375 |

0.25-0.75
125175 |
3.25-3.75
0.25-0.75
15175
3.25-3.75
0.25-0.75

1.25-1.75
3.25-3.75

Chloride concentration by depth interval — two structures on one corridor
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NDE Deliverables

Maps and Quantities — Combined
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Concrete Condition Legend Orientation Condition Summary General Information ]
3D Radar (GPR) Concrete |  GPR SounDAR | Concrete HRI PROJECT: 2504006-WA
wiacy Conditon| (51 s | Feawre | (s STRUCTURE: BRG-046 n
i ntact | 15,0507 | 29,159.0 | Patching | 267.0 |— ol ¥ W Emerson SURR
ntac ,050. .15, .
EEEGREN rar GOSBN  wiacT ranes T 7550 T Sonine T 343 Analyzed by: MVK/DS/SVIAK
«€——Severily of Degradation Good 406, : palling - Reviewed by: JAC
Patching  Spalling Fair 1,446.8 274.2 Completed: 2/23/2026
Poor 3.7 299.8 Sheet 1 of 1

2026
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Distance Along Bridge (ft)
Concrete Cover Legend Orientation Quantity Summary General Information | ]
Avg. Concrete Cover (in) 21 PROJECT: 2504008-WA
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NDE Deliverables

Relating Quantities and Condition States

Table 2 — Summary of BRG-046 SounDAR Results

(ft?)

(%)

(f2)

(%)

(ft?)

(%)

(ft?)

(%)

30,492.0

29,159.0

95.6%

759.0

2.5%

274.2

0.9%

299.8

1.0%

(%)

()

Table 3 — Summary of BRG-046 GPR Condition Results

(%)

()

(%)

()

(%)

(%)

(%)

30,492.0

15,969.8

52.4%

13,022.2

42.7%

1,496.3

4.9%

3.7

0.0%

Table 6 — Summary of BRG-046 Item 1080 Condition State (CS) classification and quantities

ke e e e e e e e e e e e e e e e - = -

Table 4 — Summary of BRG-046 GPR Steel Reinforcement Measurement Results

(in)

(in)

(in)

(in)

2.1

0.5

0.0

5.2

(ft*)

Table 5 — BRG-046 Summary of HRI Results

(ft)

(f)

30,492.0

267.9

0.9%

34.3

0.1%

(ft?)

(ft?)

(%)

(%)

(ft%)

(%)

(%)

30,492.0

29,616.7

97.2%

836.5

2.7%

38.8

0.1%

0.0

0.0%
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Defects

/ Patch Area (1080)

AASHTO MBEI Condition States

Delamination / Spall

Reinforced Concrete Defects and Con

None.

dition States

CS 2 — Fair

CS 3 — Poor

Minor Defects

Moderate Defects

Delaminated. Spall 1
inch or less deep or
6 inches or less in
diameter. Patched
area that is sound.

Spall greater than
1 inch deep or
greater than 6
inches in
diameter.
Patched area that
is unsound or
showing distress.
Does not warrant

The condition
warrants a
structural review to
determine the effect
on strength or
serviceability of the
element or
structure; OR a
structural review

a structural has been completed
review. and the defects
impact strength or
serviceability of the
element or
structure.
. . _ HRI - Spalling
ggfﬂg:ﬂft'g“s from | tact fi‘;{‘;”_[’g; chi':“’“r HRI — Patching + | Case-by-case
9 Delamination
Distribution of Condition State Results by Span - BRG-046
100% —
98% H H
g — —
< 96%
é 94%
&
92%

90%

West Approach

Span 1 ‘|

Span 2
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PNW Bridge Deck Preservation Project
Acknowledgement: 7ravis Kinney at DEA



PNW Movable Bridge

= Four separate approach structures plus a moveable lift
main span over the Willamette River in downtown
Portland

= 33,000 vehicles per day on four travel lanes; multiple
bus stops, city streets, railroad tracks, and Interstate 5
overhead
= Construction history is mixed:
= Section under I-5 constructed 1992
= Adjacent approach structures constructed 1957
= West approach 1958, partially reconstructed 1997
= 2024 project preserved over 165,000 SF of deck,

replaced 4,000 LF of joints, improved drainage, and
replaced traffic safety devices

= NDE and material testing was used extensively to assist
in the repair vs. replace decision making, and in
scoping the repair plans
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Rehabilitation or Preservation?

= Many bridge decks could justify either a preservation or
a rehabilitation project — it depends on prior project
history and actual deck condition

= Proactive preservation: concrete sealing, waterproofing
membrane, thin bonded overlay

= Condition-driven rehabilitation: isolated patching,
milling, selective hydrodemolition, deep
hydrodemolition, or deck replacement

= The two paths differ by an order of magnitude in cost,
duration, and traffic impact

= Visual inspection alone cannot separate them — the
difference is subsurface

NDE fills the gap: sounding = delaminations ¢ GPR = cover depth and deterioration modelling e
coring = corrosion potential
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Condition Assessment

= Review existing NBI and element-level data from

routine inspections
= NBI ratings are useful for initial screening

= Element-level data gives a far better
understanding of what is actually deteriorating

= Review condition trends over time and prior project
Inspection Date

history (FHWA InfoBridge)
= Then the in-depth inspection and testing: acoustic

Sou nd | ng’ G PR, Chlonde testing == Deck Condition Rating (58) == Superstructure Condition Rati...
Historical NBI condition rating trend — deck, superstructure, substructure

= Visual findings on this deck:
= Exposed shallow reinforcement in isolated

locations
= Regularly spaced transverse cracking throughout

= Relatively minor patching and spalling, mostly at

joint headers
= Bridge joints failed throughout, with torn seals and

damaged headers

Condition Rating

07 7200
0; /20 04
9672006
01/2009
021294,
03/20 13
022015
022201,
0 1720 19
071205,
01/204

o

S
9
8§

04/798.5
08/1987
”"7989
06/1992
07/1994
06/1996
06/;998

=@= Substructure Condition Rating..

Transverse Cracking ¢ Minor Concrete Patching at Joint Headers
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Condition Assessment

= Review existing NBI and element-level data from

routine inspections
= NBI ratings are useful for initial screening

= Element-level data gives a far better
understanding of what is actually deteriorating

= Review condition trends over time and prior project
Inspection Date

history (FHWA InfoBridge)
= Then the in-depth inspection and testing: acoustic

Sou nd | ng’ G PR, Chlonde testing == Deck Condition Rating (58) == Superstructure Condition Rati...
Historical NBI condition rating trend — deck, superstructure, substructure

= Visual findings on this deck:
= Exposed shallow reinforcement in isolated

locations
= Regularly spaced transverse cracking throughout

= Relatively minor patching and spalling, mostly at

joint headers
= Bridge joints failed throughout, with torn seals and

damaged headers

Condition Rating

07 7200
0; /20 04
9672006
01/2009
021294,
03/20 13
022015
022201,
0 1720 19
071205,
01/204

o

S
9
8§

04/798.5
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06/1992
07/1994
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06/;998

=@= Substructure Condition Rating..

Transverse Cracking ¢ Minor Concrete Patching at Joint Headers
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In-Depth Inspection

NDE fills in the information visual inspection cannot
reach:

= Acoustic sounding — delaminations
= GPR — reinforcement depth and deterioration e R
modelling

= Chloride testing — corrosion potential

= Phase 1: GPR and ACS data collection across all four
approach structures

= Phase 2: concrete coring for chloride testing

= Phase 1 results select the Phase 2 core locations, so the
destructive testing is targeted rather than random

= Collected inside the same night-time closures already
required for the project

Phase 1 — Vehide-mounted ACS and GPR collected under night closure; Phase 2 — coring at
locations selected from the Phase 1 maps
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PNW Bridge — GPR Results

Isolated areas of exposed or shallow reinforcement
were confirmed, but the results generally indicate
114 inches of cover or more

Only 2% of the deck area showed precursors to
deterioration

Cover depth mapped continuously along and across
each structure, so the shallow areas are located,
not just counted

Interpretation: the reinforcement is, on the whole,
adequately protected. The transverse cracking seen
at the surface is not translating into widespread
deterioration

Distance along bridge (ft}

Concrete Cover (in.)

0 06 1.2 18 24 3 306
Concrete cover map — east approach structures
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PNW Bridge — ACS and Chlorides

Out of more than 165,000 SF of deck, 47 SF returned
as fair or poor delamination

= 0.03% of the total deck area

Very minimal chloride intrusion; ODOT uses 2 Ibs/CY
at the reinforcement as the corrosion threshold and
results sat well below it

Chloride concentration falls off sharply with depth

Conclusion: The bridge deck is generally sound.
This is a preservation project, not a rehabilitation
project.

Deck preparation could therefore be limited to
cleaning, isolated patching, and PPC overlay, and no
milling, hydro-demolition, or deck replacement

w o r~ og
od o o cd
— — — —
et Ll et -
= = = =
o) a a [
o =] =] o
- 1 * ':r ’ L]
‘e sr., ool s .
% s
T T T T
850 900 950 1000
ACS delamination map — approach spans
Hawthorne Approach Chloride Results
SounDAR SounDAR 2
Side Bridge Fair/Poor Fair/Poor % i
(sf) (%) § 1.4
East 025754 28.8 0.08% B g 2
East 025758 10.2 0.02% 83 . -
East 02575F 8.0 0.02% 3 os
West 025750 0.0 0.00% g ooe -
Total: 47.0 0.03% 02 - - [

W 0.5inch M linch M 1.5inch M 2inch M 2.5inch

Delamination quantities by structure e chloride content by depth interval
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From Data to Repair Scope

Isolated Concrete repairs, shotblasting, and slip-form PPC
overlay placement

With delamination and chloride quantities negligible,
preparation was limited to shotblasting and minor
patching — under 700 SF of total patching across
165,000 SF

Shotblasting suits decks in good condition: fast,
inexpensive, produces a clean roughened surface at
exposed-aggregate condition, and leaves the surface dry
for a polymer overlay

PPC selected for rapid curing, 25-plus year service life,
minimal added dead load (~3/4" depth)

Outcome 2 years later — PPC overlay is performing,
condition ratings increased from 5 to 6.

Isolated Concrete Repairs ¢ PPC overlay placed by slip-form paver
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PNW Bridge Deck — GPR Vs. Deck Condition
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PNW Bridge Deck — Rebar Clearances from
GPR

Outcome: The NDE results were used to tailor deck preparation requirements, with selective hydro-demolition in most areas and a more aggressive 1-inch
removal where reinforcement is shallow. Following preparation, the entire bridge will receive a 2-inch high-early-strength concrete overlay, with construction
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Top Reinforcement Cover Depth (in)

M Boxplots
== As-Built Drawing Reference

ban 172

ban 173

ban 174

ban 175

ban 176

ban 177

ban 178

pan 179 -

ban 180

ban 181
ban 182
pan 183
pan 184
pan 185
ban 186 -
pan 187
ban 188
ban 189
ban 190

ban 191

ban 192

ban 193 A

ban 194

ban 195

ban 196 -

ban 197
ban 198 A

ban 199

ban 200 -

ban 201 A

anticipated to begin this fall/winter.
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Owners Perspective

NDE assessment:

+ Supplement and validate inspector visual assessment, detect hidden
defects - improves accuracy of Condition Assessments

» Fills in the gaps of visual assessment alone
- Safer for the inspection team
 Can be less impactful to the public

- Inform Repair and Rehabilitation Decisions
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