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Evolution of Structures: Steel Castings in the Eye of the Design Team

COURSE DESCRIPTION

This presentation will explore the design and engineering of the Longueuil Downtown Lot 2 project, which is part of a multi-
million-dollar real estate development for the city’s transit-oriented development (TOD) initiative – an upcoming urban 
centre in the Greater Montreal region. This project is made up of two 33-storey residential towers, each located on either 
side of the Longueuil–Université-de-Sherbrooke metro terminal tunnel. Its podium feature allows the towers above to 
overhang the infrastructures of the tunnels and platforms of the metro station while providing access for STM (Société de 
transport de Montréal) transit users to the station below. To provide commercial space and a food court in the podium 
feature, the design includes impressive “tree-shaped” steel structures which span the tunnels and platforms of the metro 
station below. 

In this presentation, learn about the design and engineering of this project, along with the challenges of building over an 
existing transit line. Learn how the design team incorporated flexible design practices to account for existing yet imprecise
infrastructure. Explore the architectural programming and how the architecturally exposed structural steel (AESS) trees 
complete with custom-designed cast steel nodes enabled large free-spans and architecture for commercial space and 
access for transit users to the metro tunnels and platform.

Longueuil Downtown TOD: An Innovative Urban Center



Evolution of Structures: Steel Castings in the Eye of the Design Team

LEARNING OBJECTIVES

1. Understand how the design and construction of the towers and podiums met the architectural 
and structural goals set by the project stakeholders: the city, the metro, and the developer.

2. Explore the flexible design methods the engineer of record used to adapt for the on-site 
imprecise or unknown geometry of existing infrastructure.

3. Quantify the effects of laying new foundations from existing metro installations from complex 
geotechnical and geomechanical studies.

4. Investigate how the architecturally exposed structural steel (AESS) trees with cast steel nodes 
support free-space architecture in the podium, enabling long spans for the food court and 
commercial area.

Longueuil Downtown TOD: An Innovative Urban Center



• Location: Longueuil, Canada
• Years: 2018 – On going
• Development value: $500 million
• Scale: total area of 1.2 million square feet
• 1,200 housing units
• Nearly 60 000 square feet of commercial/public space
• Development sits on top of a STM subway station
• Neighbours ARTM public transit terminal
• Direct access to Sherbrooke Univertity’s Longueuil

campus

Render credits: Devimco – Myral Condominiums

SUMMARY



PROJECT CONTEXT, SITE AND HISTORY



CONTEXT



CONTEXT

- PROJECT SITE

- STM SUBWAY

- ARTM BUS TERMINAL

- SHERBROOKE UNIVERSITY

- UNDERGROUND 
DRAINAGE LINE



EVOLUTION OF THE PROJECT
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STRUCTURAL DESIGN



STRUCTURAL MODELING 



STRUCTURAL MODELING



DESIGN ACCORDING TO CNBC/CCQ 2010 & 2015 –
DIVISION B PART 4STRUCTURAL MODELING



DETAILED DESIGN

Anchor patterns:
24 x 44mm dia (1,75in)



DETAILED DESIGN
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DETAILED DESIGN

• 8 main members
• 140-210mm composite 

slab on deck



DETAILED DESIGN Warren Truss : 2400mm deep (8ft), max span 57,5m (189ft)



DETAILED DESIGN



DETAILED DESIGN



DETAILED DESIGN WWF 1100mm to 2200mm (43-87in); 
Webs : 19mm-25mm; Flanges : 28mm-44mm



DETAILED DESIGN



ELEMA & CAST CONNEX COLLABORATION



CONTRACT DOCUMENTS

2 x Tree 
Nodes*

OD x t (mm)

Trunk 1050 x 48
Branch (4) 850 x 32

6 x Y-Nodes* OD x t (mm)
Trunk 875x 28
Branch (2) 600 x 25

* Concrete-filled, f'c = 40 MPa



CONTRACT DOCUMENTS



EQUILIBRATED FORCES



COLLABORATION WITH CAST CONNEX

DESIGN OF CAST STEEL NODES

Preliminary sectional analysis:
• Does the incoming HSS 

member rely on the concrete 
inside to resist the load?

• Can the custom casting be 
designed to carry the 
loads alone without considering 
concrete?

• How can we develop an analysis 
model to find a possible load 
path that allows loads carried 
by the concrete filled HSS to be 
transferred into the casting?

YES

YES



COLLABORATION WITH CAST CONNEX

DESIGN OF CAST STEEL NODES

Assume: 
• The HSS member  takes 

the full applied bending 
with additional axial loads 
until its utilization factor 
reaches 1.0.

• The remaining axial load 
will be carried by the 
concrete and transfer to 
the casting through the 
internal “step” without 
crushing the concrete.



COLLABORATION WITH CAST CONNEX

DESIGN OF CAST STEEL NODES



COLLABORATION WITH CAST CONNEX

DESIGN OF CAST STEEL NODES : TREE NODES

Von Mises stress contours (MPa)
Max value = 350MPa

Plastic strain contours (mm/mm)
Max value = 0.0024



COLLABORATION WITH CAST CONNEX

DESIGN OF CAST STEEL NODES : Y-NODES



COLLABORATION WITH CAST CONNEX

UPPER & LOWER BOUND REVIEW

Simplified Concrete Bearing
Von Mises stress contours (MPa)

Elastic "Concrete" Filling
Von Mises stress contours (MPa)



COLLABORATION WITH CAST CONNEX

CASTING SHOP DRAWINGS



SHOP DRAWINGS CONTROL 

3D MODEL COORDINATION



MANUFACTURING & FABRICATION



CASTINGS AT CAST CONNEX 

Photos credits: Cast Connex

CASTING PRODUCTION SPECIFICATION DEVELOPMENT

1) Stipulate production means and methods to the foundry
Ex. Feeding, gating, riser locations, etc.

2) Select material grade for strength, toughness, 
weldability and ductility
Ex. ASTM A958 Gr80/50

3) Set non-destructive examination methods and 
acceptance criteria
Including Ultrasonic (UT), Magnetic Particle (MT), Radiograhic (RT) & 
Visual

4) Establish as-cast and machining dimensional 
requirements and tolerances
Shop drawings: as-cast drawing & machining print



CASTINGS AT CAST CONNEX 

Photos credits: Cast Connex

CASTING MANUFACTURING : PATTERN PRODUCTION



CASTINGS AT CAST CONNEX 

Photos credits: Cast Connex

CASTING MANUFACTURING : POUR, SHAKEOUT & FETTLING



CASTINGS AT CAST CONNEX 

Photos credits: Cast Connex

CASTING MANUFACTURING : MACHINING






CASTINGS AT CAST CONNEX 

Photos credits: Cast Connex

NON-DESTRUCTIVE EXAMINATION

Procedures include:
• Radiography Testing (RT)
• Ultrasonic Testing (UT)
• Magnetic Particle Inspection (MPI)
• Visual Examination

Predefined Acceptance Criteria (ASTM Standards)
• Based on predefined “levels”

o Correlates to allowable indication size and 
distribution
 Correlates to the structural efficacy of the casting

Areas that exceed acceptance criteria:
• Weld repaired
• Re-examined to confirm conformance to specification 

prior to final heat treat



CASTINGS AT CAST CONNEX 

Photos credits: Cast Connex

COMPLETED CASTINGS

2 x Tree Nodes OD x t (mm)

Trunk 1050 x 48

Branch (4) 850 x 32

6 x Y-Nodes OD x t (mm)

Trunk 875x 28

Branch (2) 600 x 25



Delivery at BA Shop 

Photos credits: Beauce Atlas

DELIVERING CASTINGS TO BEAUCE ATLAS



Beauce Atlas Shop Work 

Photos credits: Beauce Atlas

BEAUCE ATLAST SHOP WORK



Photo credits: Beauce Atlas

BEAUCE ATLAS SHOP WORK
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BEAUCE ATLAS SHOP WORK



BEAUCE ATLAS SHOP WORK



FABRICATION YARD



DELIVERY & SITE ERECTION



Photo credits: Beauce Atlas

TO SITE



TO SITE



ON SITE



CRANE WORK 650T mobile crane + 250T Crawler



Photo credits: Beauce Atlas

SITE WORK



Photo credits: Tarmac

SITE WORK
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Photo credits: Beauce Atlas
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Photo credits: Tarmac









Photo credits: Tarmac





Photo credits: Tarmac

FROM CONCEPT TO REALITY



Render credits: Devimco – Myral Condominiums



THANK YOU!

info@castconnex.com

Toll-Free  - US: 1-888-681-8786   |   UK: +44 0808-196-8162

Contact Us:

|   +1 416-806-3521   

www.castconnex.com
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