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Conventional GPR Systems

* Time Domain Impulse Radar

* Broadband Pulse with Specified Center Frequency and

Associated Antenna

e 2 GHz antenna
* 1 GHz antenna
* 400 MHz antenna

*Single antenna or array up to 4 antennas
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About 3D-Radar
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3D RADAR
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Step-frequency waveform
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3D Radar Data Dis \ay
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3D Radar Data Spatial Display
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Key Applications of 3-D Radar

* Detection of features that have two dimensionality
* Damage
* Stripping,
* Debonding
* densification

* Reinforcing
* Pipes and Utilities
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Asphalt Delamination, Density, and Segregation
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Lane 3 - Debonding between Asphalt Layers

North HVS loading
metal tape location

X=171 ft

This section - Sand interface area (unbonded) — 1.4”
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Lane 4 - Density

Lane 4 - depth slice at 0.8”

HVS loading
locations
T e e - o . - P SRS o
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e
Left [ Left (AL) | 15 90.4

65 91.4

250 92.7

345 93.5

*Cores measured from approximately 20ft. from the start as the reference location
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Detection of “Stripping” in Asphalt Pavement
NCAT Test Track — Embedded Defects

Stripping at 2” depth




e NCAT Test Track — Embedded Defects

Stripping at 2” depth Stripping at 5” depth
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Dark gray = RAP; bottom of delamination = ~ 5 in.; RAP thickness =~ 0.75 inches; O =
locations where point-load methods were conducted; X = verification core; S = standpipe.

FIGURE 18 Section 8: HMA Pavement, Partial Stripping (STA 1+90 to 2+15).
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Dark gray = RAP; bottom of delamination = ~ 2 in.; RAP thickness =~ 0.75 in.; O = locations
where point-load methods were conducted; 8§ = standpipe.

FIGURE 16 Section 6: HMA Pavement, Partial Stripping (STA 1+40 to 1+65).




3D Radar Depth Slice at 2”

Section 6 RAP placed at 2" depth

9 10 11 1213 14 1S 16 17 IR 19 20 21 22 23 24 2§

-

Section 5 — Debond placed at 2" depth

Dark Ry = RAP; bottom of delanmunation = 2 in.; RAP thickness = - 0.75 ln.; O = locations

where point-lond methods were condueted: § = standpipe,

Wate r i nt I"O d u Ce d FIGURE 16 Suction 6: TIMA Pavement, Partial Stripploy (STA 1140 (0 1165).

CERRRRRRR AT

4
~

INFRIN\.SENSE




Depth Slice and Activity Analysis

Section 6 RAP placed at 2" depth

Activity Analysis (0.6 - 1.0 ns)

Rl 2

50 75 100 125 180 175 200 225 250

Section 8 RAP placed at 5" depth

Activity Analysis (1.5 - 2.5 ns.)

50 75 100 125

250
Section 3 Section 4 Section 5 Section 6 Section 7 Section 8 Section 9 Section 10
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Mn TH-7 16-Mile Section — Asphalt Stripping
GPR at Core Locations
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Activity Analysis at 2 Levels

3DRADAR GPR B-Scan 3DRADAR GPR B-Scan
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Analysis Results

File 2016-12-02-002 reflection activity MM 107 Local Analysis A
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FL SR-5
dowel bar detection and alighnment
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Dowel Bars in Concrete Pavement

L Joint

Dowels
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Dowel Bars in GPR

T 1y

vistance (1)
6160 6170 6180 6190 6200 6210 6220 6230 6240 6250 6260 6270 6280 6290 6300 6310 6320 6330 6340 6350 6360 6370 6380 6390 6400 6410

2 N ) o TR TN, . AT T i bl 0 OO T it Ww
25
3
35 r
i I ‘ ,|o W A AL ‘ ‘ —
[ “ | !A‘“ | .‘| ‘\ : \ iy pm\ ,.“'.qh | U'“ "y jt'

‘ | 'rm‘r glm!w"‘ \ nin IWJM‘!* :
,cn.b' P u'ym‘, 'I' \ .w vmmuw | ""'”‘MM *lnﬂ”' mw, i |,|'\ e |lﬂ!wun Y "'"'” ) Mu f “Mmu'ﬂ’l ' i '"" i‘, W'N"hwﬂ'n
\ | |1l ! ‘
J 1|

| !l |"ul, | ‘v \MM .M)J fr |||' N '”‘ '"" “'l\‘
l \

! M | fw W Mw ‘Mﬂt\

0\  JR me ww.v

[ ¥ cw "' “'. '”'

H\‘M Wlﬁ i/ .mum““ ‘ “‘ f 'u.\'l"( i l: mmw” Wi el lh n i 'ﬁ N H\‘ ’. I h ”w;“ Mj

f ‘ l | ‘ /! e T L A \Wﬂli ANt 1 l WM i ]w“ J
kAl W

' l‘!jl‘
‘ I
f| \

'W” al fl “W l”' *

gz n). |l"|‘ H |I" |‘,, 1 '| I\ );. WW}, Wy, ‘“’l !M M 1 W
" ﬂ Il‘ H" . M ’ | "‘M o H'lll * M‘ N M i Hlh m
1054 an o w\q)‘ mm T AN wmm w« »M W hiw! 'MMM I\ }
vW W o L !kuwwm Mm v *"M Ww \WW !m i »

"™ W s 1||’IW‘¥ " i

! u.\

1
1154, W, \mmm i AL g e
Distance (ft)
6160 6170 6180 6190 6200 6210 6220 6230 6240 6250 6260 6270 6280 6290 6300 6310 6320 6330 6340 6350 6360 6370 6330 6390 6400 6410

i

T N) a1 gt o AT “L,,\"Iﬁ'r{'fﬁ‘ é i
nl\ni ! » _ "'ﬁ\ il lldn"qln ‘l ‘.' ”‘L“h"ﬂ'lf! ,w ‘ i]. ‘”‘j |M@HN."Y’HW JV‘L \“ f“hVu”' '”“' w | II,‘
| b .-‘r. “. b ~ 0 i N |

i ‘{’)T_

.L'\}‘I

'I. ".‘“7 '.‘M S | ‘ |1m‘l‘l"
m AL umﬂ mu | | “, ,'u l"ld]'

| 't"."','ll ‘,M‘ i 14?‘ ‘,H‘ P." ‘:‘ ‘-m«' “LEM 'l u"‘Mw ”H

i Crosshair: N 28° 55.22032" W 080° 52.31475" Time: 4.49 ns

W\

i A WG

I\
"}“‘"“"‘.“ 'n‘:\.f
&
‘ HA"“ \llll ”lm" '

l

Width (ft)

Time (ns)

Dowels

Dowels

INFRINSENSE




Dowel Bars — Position, Dimensions, Alignment
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FL SR-100 - Detection of Subsurface Soil
Stabilized Columns (SSC)
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3D Radar Cross- sect|on through the area with observed
signs of possible settlement development
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Case study 5 - Detection of Subsurface Soil
Stabilized Columns (SSC)

Gap in SSC grid pattern
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3D-Radar data slice showing the reflections at the
top of the area with installed SSC grid B
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3D Radar Summary

 Step frequency allows greater depth range for a given antenna array

e Data can be collected at highway speed

* Antenna array useful for detecting subsurface conditions with 2-D
spatial characteristics.

* Demonstrated ability to detect:
 Stripping in Asphalt Pavement
* Dowels in Concrete Pavement
* Deterioration in Bridge Decks
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