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Subsurface 101

Underground utilities
Subsurface Utility Engineering (SUE) then and now

3D Radar Tomography

What is it?
How does it work?
Why do | want (NEED) it?
What does it cost (SAVE)?

Benefits of 3D RT

Value Added
Cost Savings
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Subsurface Utility Engineering (SUE)

a THOROUGH mapping of the underground facilities and utilities
in an area of concern (construction, excavation, exploration, etc)

Divining (Dowsing) Rod '

(yes, he’s really using a wooden tree branch to find a water line,
and yes, the guy behind him is laughing, too.)

Subsuriace 101



Subsurface Utility Engineering (SUE)

Current Technology and Methodology

Electromagnetic Designation (EM)

_Most common method of location
l’\_"

4 7/ nexpensive & easily deployed
===’ Only viable on CONDUCTIVE facilities

5 Prone to signal bleeding / ghosting
» 2D Ground Penetrating Radar (GPR)

s Non-destructive

Rapid data acquisition

¥/ am Geo-referenced data

&/ 75 ~ Viable on non-conductive facilities

" & Accurate horizontal & vertical positioning
{/ A
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2D Ground Penetrating Radar

Gas Main

Sewer Main

Course of Action: excavate to expose depth

3D Radar Tomography



2D Ground Penetrating Radar
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3D Radar Tomography



2D Ground Penetrating Radar
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Subsurface Utility Engineering (SUE)

3D RADAR TOMOGRAPHY

precise 3-dimensional subsurface imaging

3D Radar Tomography



3D Radar Tomography

It's not brain surgery, but...

: Digging in the wrong hole
here means more than a broken water main!
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3D Radar Tomography

What 3DRT brings to SUE is similar in form
and function to what CAT (CT) Scans did for brain surgery.
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Gone are the days of guessing where to cut...where to dig.
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3D Radar Tomography

The right tool for every job

3D Radar Tomography



3D Radar Tomography

3D Radar Tomography



3D Radar Tomography




3D Radar Tomography

Array = greater accuracy




3D Radar Tomography

17 Channel Array
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3D Radar Tomography

3D Radar Tomography



3D Radar Tomography

computer screen
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3D Radar Tomography

Gas Main
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3D Radar Tomography
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3D Radar Tomography " "

Precision Accuracy in

)
5

\
\&

Roadway

————————————

~

=
S /’—-_
~ P
~ -
~ -
Semm=——

Gas Main .0. Q’
* ’ Sewer Main o'

EEEEEEEEEEEEE B

A\
N\
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3D Radar Tomography

What 3DRT brings to SUE is similar in form
and function to what CAT (CT) Scans did for brain surgery.
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3D Radar Tomography

Data collected at 1” intervals
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3D Radar Tomography
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3D Radar Tomography m’g

fleld data collection
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3D Radar Tomography “’%

fleld data collection
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3D Radar Tomography

processing

Light Post
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3D Radar Tomography ™

processing

Alton, Miami Beach Raw Data Movie Slice 67 Depth = 39 inches
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3D Radar Tomography ™ =

processing
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3D Radar Tomography ™

output

JEA-Chilled Water Pipe-Laura Street Extension Project Slice 1  Depth = 1 inches
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3D Radar Tomography

CADD - SPECIAL PURPOSE SURVEY
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3D Radar Tomography

CADD - SUBSURFACE RADAR TOMOGRAPHY

3D Radar Tomography



3D Radar Tomography

CADD - PLAN & PROFILE SET

247 % 7 SALD 1 - 30
40 K 07" SO 1 = 0"

PLAN VIEW

TOMOGRAPHY
COLOR LEGEND

WATER LINE —

IRRIGATION, RECLAIM
SEWER LINE

STORM DRAIN

GAS LINE

ELECTRICAL LINE
TELEPHONE LINE
UNCLASSIFIED LINE
INTERPOLATED DATA
NON UTILITY FEATURE
RADAR SCAN AREA

RADAR ANOMALY W
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SEE SHEET U-03 .FOR CONTINUATION

ANGTE.

FOR RADAR TOMOGRAPHY NOTES
PLEASE REFER TO THE LEGEND SHEET
6-01

ELEVATION
ELEVATION
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3D Radar Tomography

CADD - 3D MODEL

3D Radar Tomography




3D Radar Tomography

— XML COMPATABILITY

CADD
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3D Radar Tomography

CADD — CONFLICT RESOLUTION
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3D Radar Tomography




3D Radar Tomography

CADD — HYDRAULIC MODELING

3D Radar Tomography



3D Radar Tomography

CADD - GIS ATTRIBUTE DATABASE

COORDINATES
[NORTH} = B50437.94 COORDINATES
_ (MORTH} = B50449.47
(EASTY = 03694452
{ELEV) — 076 (EAST} = 937040,03
{ELEY} = 0.53
COORDINATES COORDINATES
_ (NORTH) = 85044211 (ygRTH) = B50446.18
(EAST) = 336968.71 (E&ST) = 93703694
(ELEY) = 1.1§ (ELEY) = —0.30
COGRDINATES

(NORTH} = G5C44E.5%
(EAST) = &37002.75
(ELEY) = C.EE

COORDINATES
(NORTH} = BBO442.08

COORDINATES

EEEE\P’) - 33679047.44 (NORTH) = 65045494

N (E4ST) = 237195.0

COURDINATES (ELEV) = 1.2

(HORTH) = #50443.268 O —

EE’CSE\,T% - 3?’;5076'36 (NORTH) = 650485.10

(ERST) = 937191.56

COORDINATES (FLR) = 054
[NORTH} = BED419.01 COORDINATES
[E4ST) = 937085.68 (MORTH} = 65045272

(ELE¥) = .75 (EAST) = 937181417

(ELEY) = 0.7D

COCRDINATES
(NORTH} = B50444.74
(EAST) = 937021.87

(ELEV) = 0.3 EAST) = ELEV) = D.|
{ELB} = —0.08 (ELEv)

_r:';‘ng CODRDINATES

156,06 (NORTH) = 85044149

s (EAST) = 93700419 (E4STy = 937032.87

| (ELEV} = .58 fELEVY = —1.48

COOROIMATES

(NORTH) = 650427.45
(EAST)
CONRDINATES
MORTH) = 650427 88,

(NORTH) = G50
(EAST) = 937

COORDIMNATES (ELEY) -

(NORTH) = 650427.00
(EAST) = 937037.88

(ELEY] = —1.83

CODRDINAT
(MORTHY = 650430,

937036,70 (EAET) = 937182,

Value

Pipe Properties
Dffset

Slope (Hold Start)

ope (Hold End)

Start Invert Elevation

=

End Invert Elev:
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art Northing

Pipe End Easting

L=

= E 22|

Pipe End Northing
Start Centerline Elevation
End Centerline Elevation

B Resize Behavior
On Resize, Hold:

E Hydraulic Properties
Hydraulic Grade Line Up
Hydraulic Grade Line Down
Energy Grade Line Up
Energy Grade Line Down
Flow Rate
Junction Loss

Crown

0.000
0.000
0.000
0.000
0.000
0.000

Return Period 2

B Part Data
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CADD - BIM / SIM
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3D Radar Tomo

Traditional

BT
BT

Tasks & Deliverables —

Control Survey \ I

CH ThH I \
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Topographic Survey (S0'qiid) T

Level D : Information Gathering dug 1]

|
LRIGY Brower Greefirdtlign A W
OwiradRegtsests 1 |

Level B : Utility Designation (2D) |t = ETel

Ei

|| s T—Fﬂ% =i

Level A : Softdig aE 1

(Utility Exposure)

Hi

BT

Total Costs:

4TREET-H

$16,638

(<$2300 difference)
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3D Radar Tomography

Traditional SUE

FHWA / Purdue University study documents a
$4.62 return on every $1 invested

Laura Avenue project projected claims avoidance:
$67,655

3D Radar Tomography
FDOT study documents a $12.00 return
on every $1 invested

Laura Avenue project projected claims avoidance:
$203,256



3D Radar Tomography

EXTRAORDINARILY precise in all 3 dimensions
to +/- 1-2” in the horizontal & +/- 4°-5” in the vertical

VERY rapid data acquisition and turnaround
Able to collect upwards of 250,000 sq’/ day

Metallic and non-metallic structures
Iron, PVC, concrete...

Geophysical anomalies
Previously unknown structures
Abandoned utilities
Leaks, voids, etc.

3D Radar Tomography
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3D Radar Tomography

Dramatically speed up the overall design process
Design staff “designs” with virtually all the subsurface utility data in-hand

Reduces “unforeseen conditions” claims & delays
Significantly fewer redesigns and change orders

Yields faster project completion times

_ _ Faster completion = reduced public nuisance

(Bl « = ‘

SAVES MONEY!

Squeezes the bid prices by decreasing
the “risk factor” applied to contractor
bids...saves upwards of 14%
on construction costs
9 alone.

3D Radar Tomography
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»Continuous Coverage in Scanned Areas
»Minimize Interpolated Data

»Reduce Soft Digs by 90%

»Discovery of Unknown Facilities & Anomalies
»Reduce Subsurface Investigation Time & Cost
»Reduce Potential Construction Claims

»Reduce Liability
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»Increased Confidence in Subsurface Facilities

»Reduce Design & Construction Time

»Save Money



» Significantly higher levels of accuracy reduce
potential hits and resulting claims

»Return on Investment (ROI) using 3D RT
documented at $12:1 (FDOT) and
$4.62:1 (Purdue Nationwide Study)

»Expedited design, delivery, and compressed
schedule

Radar Tomography




3D Subsurface Utility Engineering (SUE)
and Underground Utility Data
into AutoCADD Civil 3D

2“‘4/44
)esign Training

Erto

with

Craig A. Smith & Associates




