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Edmonton’s LRT System
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North LRT Churchill to NAIT



North LRT Project

Edmonton’s North LRT is a 
$755 million, 3.3 km extension 
of Edmonton's current 21-km 
LRT system, involving 
tunnelling, street-level 
construction, and three new 
LRT stations.
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North LRT Milestones 

2005 – North Edmonton high-speed transit study identifies NLRT 
corridor.

2007 – Concept planning initiated, including extensive public 
involvement.

2008 – City Council approves NLRT concept plan; preliminary 
engineering begins.

2009 – Detailed design begins; construction of LRT tunnel begins 
at EPCOR Tower site.

2010 – Right-of-way preparations begin (roadworks, building 
removals, utility relocations, etc.).

2011 – Tunnel construction and right-of-way preparations continue.
2012 – LRT stations under construction and track bed preparation.
2013 – Track and catenary installation.
2014 – Scheduled opening of NLRT to NAIT
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Value Engineering
The North LRT project detailed design was led by the 
AECOM team and commenced on September 2009 
Two Value Engineering Workshops were conducted:

– VE Workshop #1: Whole Project
– VE Workshop #2: Track Design

The first workshop objectives:
– Review and validate the preliminary design
– Provide value added recommendations to improve the design 

functionality and cost effectiveness
– Develop and evaluate creative alternatives to the current 

design to ensure that the City is getting the most value out of 
the project

Second Workshop objective:
– Identify the highest value option for track design
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First Workshop Planning
54 participants 
Participants were divided into 6 groups
– Project Management and Contracting Strategy 
– Systems
– Roadway
– Stations 
– Track and Structures 
– Tunnel  
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Group Activities
1. Divide the design component into Work Packages 

(WP) with associated cost estimates
2. Develop primary and secondary functions that 

each WP is to fulfill
3. Identify all assumptions, issues, and risks

surrounding the current PE design for each WP
4. Brainstorm and evaluate Design 

Recommendations (DRs) to improve the current 
design

5. Brainstorm and evaluate Creative Alternatives 
(CAs) to the current design that will significantly 
improve the value of the design.  This includes 
CAs that will result in cost savings and/or 
increase functionality.
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Workshop Results
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Group
1. 
Overall

2. 
LRT System

3. Roads 
and 
Drainage

4. 
Stations

5. Track 
and 
Structures

6. 
Tunnel

DR 48 8 14 4 8 6
Ideas 
Developed CA 0 9 18 8 10 4

DR 46 7 12 3 1 1
Ideas 
Implemented CA 0 5 2 3 6 2

• A total of 88 DRs and 49 CAs were developed at the workshop, and of 
those ideas a total of 70 DRs and 18 CAs are either implemented already 
or are under serious consideration
• The total estimated savings amounts to $5.3 Million



Examples - Creative Ideas
Code Description / Rationale Potential  

Benefit 
Comments / Updates / Realized 

Benefit

CA2.
2

Consolidate ROW electrical ductbank with 
communication ductbank
Adv:  Possibly very high savings (up to $1M)

$200K‐1M 
(use $600K)

Where possible run communication 
and electrical equipment in same 
ductbank.  Potentially very large 
savings.

CA3.
15

Embedded Track from MacEwan Station to 
Princess Elizabeth Avenue
Adv: Simplified Drainage (eliminates storm 
tunnel), enhances urban design, reduces 
operational costs and overall construction 
schedule
Disadv: Trackwork costs more, longer track 
construction time

$1‐4M 
(use $2M)

Crossings are already embedded; 
need facilities input; requires CR/VE 
for this idea; conduct vibration 
analysis.  This idea will be confirmed 
or rejected at the VE session on Dec 
17, 2009.

CA5.
3

Precast Plinths instead of cast‐in‐place $1M Implemented.  Will be used in for 
tunnel section.  

CA5.
6

Eliminate ballast curbs along road sections where 
earth structure is sufficiently compacted

$1.2M If excavating into granular material 
than do not need ballast curb

CA6.
2

Tunnel further distance as an alternative to 
tangent pile walls 

$3M Implemented.
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Ideas - Example
Use cast‐in‐place Rail Boots 
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IDEA  NAME ADVANTAGES DISADVANTAGES NOTES
CA5.9:  Use cast‐
in‐place Rail Boot 
instead of Icosit 
on embedded 
wooden ties

‐ Easier to 
replace, ease of 
maintenance, 
cost savings

‐ Less noise 
absorption, possible 
corrosion issues 
with rail boot 
leakage

GFI: 8
‐could use block inserts to 
save on concrete
‐could use 2‐pour method 
or use embedded concrete 
ties

COST 
IMPLICATIONS
‐$500K



Ideas – Example
Eliminate ballast curbs along road 
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IDEA  NAME ADVANTAGES DISADVANTAGES NOTES
CA5.6:  Eliminate ballast curbs 
along road sections where earth 
structure is sufficiently 
compacted

‐ Large cost savings, faster 
construction schedule

‐ Community reaction may 
not be favorable, may 
require some additional 
means for a barrier between 
ROW and road during 
construction
‐Issue with duct bank design 
(incorporated into Ballast 
Curb)

GFI: 8

COST IMPLICATIONS
‐$1.2K



Ideas – Example
Precast Plinths instead of cast‐in‐place
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IDEA  NAME ADVANTAGES DISADVANTAGES NOTES
CA5.3:    Precast  Plinths 
instead of cast‐in‐place

‐Cost savings
‐plinth manufacturing 
occurs in controlled 
environment
‐construction 
technique very 
similar to cast‐in‐
place

‐ proof of concept, and 
must be vertically 
adjustable, may require 
exceptional contractor 
skill
‐may require contractor 
with experience with 
this method

GFI: 9

COST IMPLICATIONS
‐$1M



Value Engineering #2

The purpose of this workshop was to establish 
the possible track design options
Life Cycle Cost
Relationship between track design and 
drainage requirements
Three options were identified 
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Track - Option 1
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Embedded track at 
curved road crossings 

Tie and Ballast at all 
remaining sections.  

The major drainage 
consists of a Storm 
Tunnel along the 
alignment.



Track - Option2
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Direct Fixation in the 
Tunnel, at Switches, 
and at stations 

Embedded track at all 
other sections.  

Drainage 
requirements are 
reduced to a Storage 
Tunnel at the Portal 
and a Storm Pipe at 
104 St and Kingsway 
Ave low point.



Track - Option3
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Direct Fixation in Tunnel, 
at MacEwan Station, and 
at Kingsway Station 

Tie and Ballast at Switches 
and along 106 St. 

Embedded track at curved 
crossings and from 
MacEwan Station to 
approximately 109 
Avenue.  

Drainage Requirements 
include a Storage Tunnel 
at the Portal, a Storm Pipe 
along Kingsway Ave and 
Storage Line along 106 St.



Track Options - LCC
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Track Options Evaluation
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Option 1 is the highest Value Option 



Risk Analysis

20



Risk Management Plan-Sample
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Conclusions

Conducting Value Engineering achieved the 
following:
– Built common understanding of the owner’s values 

and transferred that knowledge to the design team 
– Identified creative ideas that increased the delivered 

Functions while cutting unnecessary cost (savings)
– Identified and clarified operational requirements and 

their impact on the life cycle cost 
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