Bridge Deck Condition Report
Bridge 8302278 Southbound

Latitude: 39.419442 Number of Lanes: 2
Longitude: -84.103948 Structure Length: 2,252 ft
Deck Structure Type: | Concrete Cast-in-Place Curb to Curb Width: 52 ft
Facility Carried IR71 Out to Out Deck Width: 55 ft
Feature Crossed ACC DR;LIT MIAMI R;BKWAY Surface Area: 117,104 SF
County: Warren County Data Collection Date: 04/23/2025

TECHNOLOGIES DEPLOYED

HIGH SPEED UNIT (HS)

HS Data Acquisition Speed: 15 - 20 MPH

Technologies Used for Data Acquisition

High-speed Chain Drag (Sounding)

Surface Imaging

GPR (Air Coupled)

BTV TRANSYSTEMS

SOLUTIONS

June 3, 2025

6203 Lower York Road, New Hope, PA 18938
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LEGAL DISCLAIMER: INFRATEK SOLUTIONS INC. DOES NOT MAKE ANY WARRANTY, EXPRESS
OR IMPLIED, OR ASSUMES ANY LEGAL LIABILITY OR RESPONSIBILITY FOR THE ACCURACY,
COMPLETENESS, OR ANY PARTY'S USE OR THE RESULTS OF SUCH USE OF ANY INFORMATION,
APPARATUS, PRODUCT, OR PROCESS DISCLOSED OR REPRESENTED IN THIS DOCUMENT. THE
VIEWS AND OPINIONS OF AUTHORS EXPRESSED HEREIN ARE BEST ESTIMATES ONLY AND
MAY NOT BE FULLY REPRESENTATIVE OF THE ACTUAL CONDITIONS.



Introduction

This report presents the data collected from Bridge 8302278 by the high-speed insight System. The data collection occurred on the
night of April 23, 2025. The weather was cloudy, with an average temperature of 60 degrees and three mph winds. The last recorded
precipitation took place on April 20, totaling 0.09”.

The data is first presented through a series of maps that reflect various levels and types of deterioration, together with their spatial
variation. Each map includes a brief narrative describing the type of data presented and any key characteristics observed.

Overview of the High-Speed Data

The following section provides various condition maps obtained from the high-speed NDE technologies. In addition to the data, a brief
commentary is provided to highlight key aspects of the data collected. All condition maps, commentaries, plots, and data sets will be
available through the shared folder that accompanies this report.

Chain Drag

The figure below provides a map of the bridge deck deteriorating from chain dragging acquired by the high-speed data collection
system. Overall, the Chain Drag results indicate that the deck is intact with very few isolated areas of incipient delamination, the edges
of the deck, the vicinity of the approaches, and around the expansion joints. It should be noted that the approach slabs appear to have
delaminated areas along the leading and trailing edges of the slabs. The areas marked by green rectangles are drainage grates and
shall not be taken as delamination.

The quantitative assessment below shows the percentage of defects picked by the chain drag system. The “Delaminated” category
indicates a very high likelihood of the presence of subsurface damage, out of which the “Severe” portion (yellow shades) is dedicated
to areas of the bridge deck that the chain drag system deems the strongest reflection of sound from the delaminated area, this is
equivalent of the areas that the inspectors conducting manual chain drag will most likely pick. In contrast, moderate areas (other shades)
are areas of incipient delamination that may be hidden from human ears or areas. It’'s worth mentioning that due to the physical working
principles of chain drag sounding at a high speed of 15 mph, deep delamination will most likely not be picked up by this system at this
traveling speed.

As noted above, areas of severe delamination are shown in yellow, while moderate areas are shown in green, with a blue background
indicating the intact regions. The locations of the bents are marked in red. The small delamination or incipient delaminations are located
in isolated areas on the edges of the deck and near the expansion joints at the bridge ends.
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Chain Drag Overview Map Part 1
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Chain Drag Overview Map Part 4
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High-Definition Imaging

The high-speed images obtained from Bridge 8302278 provided a high-resolution representation of the bridge surface, showing various
surface features. Please note that due to the high resolution of these images showing them in the format of a PDF report will only be
beneficial to compare the surface features (such as patched areas) with the results of other plots. To zoom in and observe the actual
value of these high-resolution images, we advise using the source files delivered in the shared folder along with this report.

Overall, the results show a low amount of cracking throughout the surface of the deck. The low frequency of cracking correlates well
with the low incidence of delamination from the automated chain drag results. It is interesting to note there are a few transverse cracks

in the positive moment region of span 5. It should be noted that significant longitudinal and some transverse cracking shows up in both
approach slabs.
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The following table tabulates the total length of the cracks throughout the deck, the crack color coding per width is also highlighted
below:

Crack Width Cumulative Cracks Length
Less than 0.012 in. 972.29 ft.
Between 0.012 in. and 0.050 in. 1,391.22 ft.

Typical cracking of the approach slab:




Visual inspection of the surface images indicates that some of the drainage grates are partially clogged with debris and vegetation,
which may hinder effective water drainage.




Air-Coupled GPR

Longitudinal Rebar Cover Depth

The figure below presents a map of the estimated cover depth based on Ground Penetrating Radar (GPR) data. These estimates
represent the depth at which electromagnetic waves reflect off the top mat of rebar. Based on a review of the bridge plans and overlay
history, the design cover—including the overlay thickness—is calculated to be approximately 3.5" to 4". Accordingly, a threshold of 4"
was selected for the analysis, with a tolerance of £0.5". This defines the specified cover range as 3.5" to 4.5", where depths below 3.5"
are categorized as low cover and depths above 4.5" as excessive cover. Please note that these thresholds can be adjusted based
on any number selected by ODOT to re-visualize the data.

It is worth noting that the field data indicates the average cover depth to be at 4.69” across the entire bridge deck with standard
deviation of 0.76". Physical samples from the deck will be used to further calibrate these numbers.
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Cover Depth Overview Map Part 2
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N
o

=]

20

Transverse Position (ft)

o

2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120 2130 2140 2150 2160 2170 2180 2190 2200 2210 2220 2230 2240 2250
Longitudinal Position (ft)

Y E— | !
3 3.5 4 45

Cover Dsepth (in) e ¢ o8 !
Span 6
Quantitative Assessment:
Insufficient Sufficient Excessive
Lower than 3.5 in. Between 3.5 in. and 4.5 in. Higher than 4.5 in.
4.37% 38.18% 57.45%




Depth-Corrected Amplitude

The figure below provides a map of the depth-corrected amplitude data. This data is a relative measure of moisture and chloride ingress
into the concrete deck. Given the relative nature of GPR data, it is difficult to make absolute conclusions, but it is helpful to examine
how the presence of moisture and chlorides vary spatially across the bridge. Overall, the results indicate about half of the surface
areas has good to fair levels of moisture ingress throughout the deck, with 46.39% of the deck reflecting high signal attenuation, which
historically correlates with areas of higher moisture ingress. This does not appear to be consistent with the low levels of cracking and
delamination, and may be explained because a small amount of rain occurred in the area 3 days prior to testing.
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Quantitative Assessment:

Poor Fair Good
Lower than -31 dB Between -31 dB and -24 dB Higher than -24 dB
46.39% 47.46% 6.15%

*The category ranges are set based on ASTM D6087.
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Dielectric

Checking dielectric constant values in another way to utilize Air-coupled GPR data to understand the longer-term condition of the
bridge deck. A high dielectric constant reading from concrete, especially when derived from Ground Penetrating Radar (GPR) data

can be indicative of conditions that may compromise the integrity or longevity of the concrete deck structure. Here are several reasons
why a high dielectric constant in concrete could be considered problematic:

e Contamination: Increased dielectric values may suggest the presence of contaminants such as chlorides, sulfates, or other
harmful chemicals that can accelerate corrosion or chemically react with the concrete, leading to deterioration.

e Freeze-Thaw Damage: In climates where freeze-thaw cycles are common, moisture within concrete can freeze, causing
expansion and internal stress. Over time, this can lead to significant damage, including cracking and spalling. A high dielectric
constant indicating high moisture content, suggests a greater risk of freeze-thaw damage.

o Reduced Lifespan: The presence of moisture and contaminants not only affects the immediate condition of the concrete but
can also significantly reduce its expected lifespan. This leads to earlier than anticipated repair or replacement costs, increasing
the lifecycle cost of the structure.

The results indicate that approximately 5% of the deck shows a higher potential for future delamination, extending beyond the small,
isolated areas currently exhibiting signs of delamination. The zones with elevated potential are primarily aligned with the construction
joint lines from the previous overlay placement. It's worth noting that these results may be slightly elevated due to rainfall that occurred
three days before testing, as moisture may have remained trapped within the construction joints.
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Dielectric Overview Map Part 2
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Dielectric Overview Map Part 5
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Dielectric Difference from Average Bridge Dielectric

The following plot illustrates the areas of the deck with an increased dielectric constant compared to the entire deck’s average. This is
considered another representation of the data captured in the previous section. A higher dielectric constant value in concrete indicates
regions where free-roaming ions can move more easily, thereby creating a more conducive environment for the corrosion cycle.
Elevated dielectric constant values are often associated with higher moisture content or the presence of salts, both of which can
accelerate the degradation of the concrete and reinforcing steel, ultimately turning into corrode rebars and delamination. The results
show a small percentage of the deck with some potential for future delamination, again mostly concentrated along the overlay
construction joint lines.
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Dielectric Difference Overview Map Part 3

Transverse Position (ft)
_ N w S
(=) o o o o

1000 1010 1020 1030 1040 1050 1060 1070 1080 1090 1100 1110 1120 1130 1140 1150 1160 1170 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 1410 1420 1430 1440 1450 1460 1470 1480 1490 1500

Longitudinal Position (ft)

o
N
N
o

Dielectric Difference (%)

Span 3 Span 4

33
)

Dielectric Difference Overview Map Part 4

8 10 12 14 16

18

Transverse Position (ft)
N w £
o o o

o

0
1500 1510 1520 1530 1540 1550 1560 1570 1580 1590 1600 1610 1620 1630 1640 1650 1660 1670 1680 1690 1700 1710 1720 1730 1740 1750 1760 1770 1780 1790 1800 1810 1820 1830 1840 1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Longitudinal Position (ft)

o
~
N
>
®

10 12 14 16
Dielectric Difference (%)

IS4
)

Dielectric Difference Overview Map Part 5

N w N
=] =] o

Transverse Position (ft)

o

2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 2110 2120 2130 2140 2150 2160 2170 2180 2190 2200 2210 2220 2230 2240 2250
Longitudinal Position (ft)

| | | \ |
0 2 4 6 8 10 12 14 16 18 20
Dielectric Difference (%)

Span 6

18

20



Quantitative Assessment:

Percentage of Dielectric Increase Compared to the
Average for the Deck

(0 - 7%)

[7% — 14%)

[14% — 21%)

>=21%

Percentage of Surface Area

46.47%

2.11%

0.27%

0.37%

Current Condition Results (Based on Historical NDE Data of Bridge Decks with Similar Condition)

The bridge deck is generally in very good condition, with only minor cracking observed in the overlay and minimal evidence of
delamination or debonding between the overlay and the substrate. The service life of the overlay could be extended through targeted
or full-depth crack sealing using high molecular weight methacrylate or low modulus epoxy. While the approach slabs may also benefit
from sealing, the extent of cracking suggests that more aggressive maintenance measures may be required to preserve their condition.
Future inspections should pay particular attention to the areas surrounding the deck joints, deck drain inlets, and construction joints

within the overlay.
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