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Safety Moment
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... Damage prevention is a shared responsibility
Engineering and SUE the first steps of Damage Prevention....
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Kahoot.it

e Start with a short survey
* Smart phones IPads ... www.kahoot.it

* Enter the Game pin
* Enter your Nickname
o Start
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Project Challenges LRT- Pipelines
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Are Utilities one of the major risks to your
budget / schedule / success on your projects?
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How does T2ue help
Manage Utility Risk?

* Accurate, reliable Utility Dwgs — ASCE 38-02.
 Knowledgeable Utility Coordination.
* Experienced Utility Design.

 Reliable records of Utilities — CSA S250.
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An example of NOT taking utilities
seriously.

A Transit Project EA stated:

Minor Utility Relocations will be required,
total Project Budget $14M.

SUE was not completed within the EA process...

An experienced Utility Coordinator was not used
on the project...
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Utility Issues to be resolved.

* Water
e Sewer
 Telecom
* Gas

* OH

e THES
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A costly Utility Mistake

* Original estimate within the EA was ~$S14M
 Utility impacts increase cost to ~S105M ++

Early SUE and UC would have brought forecasted budgets
closer to reality...
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Underground Uncertainties

> Utilities

— Known
— Unknown «
— Thrust Blocks, Tie-backs, Sheeting
Piles, Etc. r
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What Happens with Projects that
Have Uncertainties?

« Nothing, If You're Lucky

* Most Likely to Some Degree...
— Project Delays
— Cost Overruns
— Change Orders
— Accidental Environmental Releases
— Higher Bids for Construction
— Damages to Property

— Injury or worse to people
— Bad Press
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Agenda

* Intro to Challenges
* Industry Updates

e Utility Engineering — building the
pyramid of success.

— Subsurface Utility Engineering
— Utility Coordination
— Utility Design

\GTZ utility

engineers





Industry Updates

e SUE / UC being procured on projects in Ontario, Alberta,
BC, Manitoba, Saskatchewan, Quebec

e ASCE 38-02 being updated

e (CSA S250 Mapping Guideline Published

e CATT in process of redoing U of T Study

e  Ontario Regional Common Ground Alliance

e TAC - Public Utilities Management Committee
e OPWA- Ut|||t|es Worklng Group

$250-11
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T2ue Key Services —
Utility Engineering

Utility
Design

Utility
Coordination

Subsurface Utility Engineering
(Mapping, CCTV, EM, GPR, Geophysics)
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SUE - Subsurface Utility Engineering

[/t \

Subsurface Utility Engineering
(Mapping, CCTV, EM, GPR, Geophysics)
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Standards- ASCE 38-02
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SUE Quality Levels

THEUTHITmeHS?'H;I'HEHﬂNTHEmm A’ B’ c’ D

COLLECTED IN ACCORDAMCE TO ASCE STANDARD 38-02.
THE INFORMATION IS SHOWN BY QUALITY LEWEL WHICH
INDICATES THE LEVEL OF EFFORT USED TO DETERMINE
THE LOCATICM OF THE DATA

UALITY LEVEL "D" = INFORMATION DERMVED
Em EXISTING RECORDS OR VERBAL Most Accurate Least Accurate

RECOLL FCTIONS.

QUALITY LEVEL "C" - INFORMATION OBTAINED
BY SURVEYING AMND PLOTTING WISIBLE ABOWE
GROUND UTILUTY FEATURES AND BY USING
PROFESSIONAL JUDGEMENT N CORRELATING
THIS INFORMATION TO THE QUALITY LEVEL D7
INFORMATION.

QUALITY LEVEL "B" - INFORMATION OBTAINED - -
THROUGH THE APPLICATION OF APPROPRIATE . f . . AN T | o
SURFACE GEOPHYSICAL METHODS TO DETERMINE _ e A\ 3 /"':-"-
THE EXISTEMCE AND APPROXIMATE HOREZOMTAL ", &N ‘_. : -
POSITION OF THE UTILIIES. D AW - 11 -

QUALITY LEVEL "A" — PRECISE HORIZONTAL
AND VERTICAL LOCATION OF UTILITES OETAINED
EY THE ACTUAL EXPOSURE AND SUBSEQUENT
WMEASUREMENT OF SUBSURFACE UTILITIES.

= = = 0 oMU MmO 0 E

Mv@ . m ' i;‘ ------ =

\GTZ utility

engineers






Basic SUE Process

Determine the project scope and which areas will be impacted

Contact Utilities to Gather Records Data for entire project area (QL-D)
Survey area to pick-up surface features -typically part of topo survey (QL-C)
Determine which areas are sensitive to the presence of existing Utilities
Designate true horizontal location of Utilities in sensitive areas. (QL-B)
Identify where potential conflicts are — build a conflict matrix

Install test holes to determine horizontal and vertical location of utilities at key
conflict areas. (QL-A)

Investigate manholes to get chamber sizes and inverts.
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SUE Investigation — QLD vs QLB
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SUE and Risk Management
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Project Risk
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Field Methods

Use Typical
'ES Designating Techniques

NO

Is GPR
available or
feasibly
obtainable?

YES

Is Utility a
WM or FM?

NO CONDUCTIVE DESIGNATING

NO

YES

Try Water Pulse or
Hammer Pulse methods YES, @
depending on access and
equipment availability

& BOWEN

TECHNIQUE
YES NO Try "Bowen
ES” | Technique™

NO

Use Sonde or
‘Fish Tape'
methods

Use Dowsing
Techniques (including
Test Hole verification)

Use Manual Probing
Techniques






Electromagnetic Methods

Principle

* Alternating current through a conductor induces a
magnetic field

Methods

. Direct connect
* Inductive coupling
. Induction
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Electromagnetic - Sonde

Principle

e Transmitter is transported through open conduit for
detection on the surface

Methods

e Fiberglass reel
e Tethered float
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CCTV/Zoom Camera Investigations
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LASER Scanning
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MH Inspection — BLK360
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Ground Penetrating Radar

GPR detects metallic and non-metallic, natural and man-made

underground features, including utilities, storage tanks, rebar,

sinkholes, voids, water table, buried artifacts, grave sites and
more.

T2 utilizes:

 Noggin, IDS, and Mala ground penetrating radar (GPR)
equipment
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Multi-Channel GPR

Adjustable handle

alweys gives you a

Electronic ride height

adjustment of the antanne

parfect grip

Pivoting wheel
working in
vehicle towed
version

Motorized front wheel
for assistad surveys
(evailable inthe advanced
cenfiguration)

Dedicated GPS
Pole mounting kit

Dense antenna array No exposed cables
for ecourate GD meapping provices protection egeinst

ruptures in tha fald
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Multi-Channel GPR

Radiography CAT (Tomography)

From detection to mapping...

B-Scan C-Scan (Tomography)
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Multi-Channel GPR

UTM:590415.397m; 4790487.823m:; 68.638m V00 - Amplitude (Volfs)
XYZ:-71.086 m; 52.440 m;-0.352 m Window: 8
Level: 0

o

Anay: ALL_VV_200MHz
PickedPoint: -0.425 m; 0.130 M;-0.156 m
UTM. (17N): 590486 482; 47904381883; 68990 m

T






Vacuum Excavation

Hydro-Vac

\GTZ utility

engineers





SUE Deliverables

Fqra
T
L.

Transit Expansion Department (TED)

Eglinton — Scarborough Crosstown LRT:
Keele Station

Report
Subsurface Utility Engineering Services

Project » 61006007

qra
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SUE Drawing With MCGPR eveluation
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Test Hole Data Sheet

Project Nase Huontals LAT Project Nerma: Hurcotaro LT
Project No. S0 m TEST HOLE Ne.: Preject No. 8000779 _' TEST HOLE Na:
o - engneers S17-P1.TH1 P T — $17-P1.TH2
Prv. Onaco = Prov. Ontarkes -
e TEST HOLE DATA | TEST HOLE DATA
""""’“w‘ SO . TEST HOLE PHOTO mm‘ A R TEST HOLE PHOTO
TH Date (miaryy) 7 - TH Date (miayy) 114016 -
Station > Station =
Eastng 60370252 Easting 603671.12
Norting 4324007.81 Northing 4334009.50
utity Utiiity Description
Uity Type WM Utiity Type EXp
Uity Matenal MET Material -
Uity Wicth (Nom.) 400 mm Utiity Width (Nom.) - mm
Elevation of Utiity Elevalion of Utiity
Reference Blevation 207.18 m Reference Elevation 206.57 m
Top of Utiity 20288 m Top of Utiity -
Eotiom of Lty - m EBottom of Utiity - m
Manual Depth From Grads Manual Depéh From Grads
Top of Lty 430 m Top of Utiity 5 m
Eottom of Lniity - m Bottom of Utiity - m
Depth of Excavaton m Dep of Excavation £.10 m
e Im" nw' ——— cutx SECTIONA-A NTS) » .ml |an Mot Rod& Cap SECTION A-A (NT.S)
Location Cantar of Lty Location =
Surfaca Typa A Surtace Type NG
Thickness 75 mm Thickness 5 mm
Notes: O Notes:
TEST HOLE WAS INTENDED TO EXPOSE GAS1050
SC XHP. T2UE PERFORMED TEST HOLE AT THE
|LOWEST POINT POSSIBLE (APPROXIMATELY 1.00m
|EELOW HURONTARIO ST CENTER T2UE
THEN EXCAVATED TO A DEPTH OF 6.10m.
SITE PHOTO SITE PHOTO
2y
Prepared By: .S Date 452017 Checked By: LL Prepared By: J.S. Date:  4S017 Chected BY: LL.
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3D Deliverables
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3D Deliverables
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HuLRT 3D - Section 16 and 17 (2).avi

HuLRT 3D - Section 16 and 17 (2).avi



Why use SUE?

* SUE provides designers, engineers and utility
coordinators with valuable information durin
design stage, utilizing recognized Standards and
Best Practices.

 (Clearly define conflicts and relocations.
e Reduce re-design costs.

e Reduces project costs.

 Reduce project delays.

* |mproves project safety.

e SUE reduces clients overall RlSK
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Utility Coordination

Utility
Coordination
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Utility Coordination

e Utility coordination is a fundamental aspect of
all capital projects

e Utility Coordinators manage one of the highest
risk elements on projects

e Experience is key!

T2ue UC’s have engineering design

and construction experience.
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UC Best Practices

TAC -Transportation Association of Canada’s -
Canadian Guideline for Utility Relocation
Coordination.

UTILITY RELOCATION GUIDELINE

e —
BT
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Tools - Utility Conflict Matrix
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T2ue has pioneered the use of a
detailed utility conflict matrix to track T2
Utility issues on projects. 2L






UC Minimizing Conflicts
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Utility Design

Utility
Design
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Utility Design

T2ue Provides Relocation Design for

e Telecom
e Hydro
 @Gas

Primary Goal is minimizing the impact on budget
and schedule of the project.
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Change Design — push back

— PROP. CONC, C&G OPSD-600.010
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L
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T2ue Key Services —
Utility Engineering

Utility
Design

Utility
Coordination

Subsurface Utility Engineering
(Mapping, CCTV, EM, GPR, Geophysics)
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Case Studies
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xample #1 — SUE Info

[ i MB# B0O3
\ I ROLL NO. !
[ 3650 4800 0404 500 J,

NEW

150mme TAPPING
SLEEVE AND VALVE
150mme 11 %" BEND

g
o
. g | g e
/ g Bl
7 — S -5~ 1Y
o MB# 24250 BEAR LINE F = s
s ROLL NO. jay TRy
3650 4800 0402 20(— = im0
e 1T785
| i
| 178.0
Duct
Structure
__150mm#e HOPE DRIT WA TERMAN | E OFT
DIRECTIONALL Y DRILLED DIRECTIONALL Y DRILLEY
14090 1+060 14030 1+000
CENTRELINE OF ROAD
STATIONIN
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Example #1 — Implications

* Alignment
needs to be
adjusted to
avoid the two
pre-existing
utilities.

g
o 181.0
2
et .
PEE 180.5
n Ry |
g - ——m— e = e = 180.0
MB# 242 Wit |
N
3650 S DU S U S S S ha

New alignment
reflecting SUE R
identified info

CENTRELINE OF ROAD
STATIONING
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Ophir Wainer, B.Sc.

Business Development Manager

3292 Production Way, 4 Floor T: 1-855-222-T2UE
Burnaby, BC V5A 4R4 C: (604) 438-6900
www.T2ue.com OphirWainer@TZ2ue.com

\GTZ utility

engineers






