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FIRST CANADIAN PLACE, TORONTO
CLADDING SERVICE LIFE AND RENEWAL

Michael Van Dusen, P.Eng.
BCBEC – May 10, 2012

1975 Construction
296m – 72 Stories - Tallest in Canada

Photo by Brookfield PropertiesPhoto by Clifford Restoration

6,800 
corner 
panels

38,200 
face panels

Typ. Section

Marble Performance

Staining from Silicone Sealant
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Bowing Marble Panels Thermal Hysteresis & Strength Loss

• Anisotropic behavior 
with thin marble & 
heat/moisture

• Volumetric expansion 
and bowing

• Reduced density and 
strength loss

• Cracking

Other Marble 
Cladding 

Experience

Sister Buildings by 
Edward Durell Stone Architect

images by MdeAs

Amoco (Aon Centre) 
Chicago ‘73

GM Building
New York ‘68

Amoco Re-Cladding 
Granite Re-clad ‘89 -’92

$80M USD

Lincoln Bank, Rochester, NY 
Constructed 1970 – ‘80’s Aluminum Re-clad
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Finlandia Hall, Helsinki
Constructed ‘71 – Marble Reclad ‘97-’99

FCP Cladding 
Management Program

Management Strategy

• Comprehensive 
review, testing and 
monitoring program

• Targeted replacement 
to maintain acceptable 
safety and 
progressively renew

Cracks & Panel Thickness Variations
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Corner Panel Thickness (mm)
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112 Old Panels, flexural strength tested in 2006 (C880) and inspected in 2002

432 New Panels, flexural strength tested in 2002-2006 (C880)

Zoom in on Existing Panel Strength

Old vs New Marble Strength Bow Measurements



4

Bow vs. Strength Analysis
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First Canadian Place - Marble Cladding
Bow vs C880 Flexural Strength of Panel Populations Tested in 2005/2006

Acoustic Testing

Acoustic Testing vs Strength
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C880 Flexural Test Results (psi)

First Canadian Place - 100 King St., Toronto
100 microsec Acoustic Threshold Applied to Acoustic and Flexural Test Data 

from 291 panels removed in 2005

If 100 ms Acoustic Threshold 
Applied  (panels above the threshold will 

Avg. Probable 
Strength, 875 psi

62% of panels would 

10% of 
remaining 
panels 
would be 
below avg. 
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Lower "best fit" line 

1974 Wind Tunnel Testing

Max –50 / +30 psf

Cladding designed 
for +/- 60 psf

2002 Wind Tunnel Testing

Max -92 psf and +53 psf
East North West South

2007 Wind Study Model
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2007 Wind Loads

Design Loads

<= 60 psf      85% area
60 to 94 psf  15% area
> 94 psf      <0.5% area

Max loads
- 117 / +56 psf

Compartmentalization

Image Courtesy of Façade Forensics Inc.

Space: Wind Load Gradients                       Time: Cavity Volume and Vent Area 

Original FCP Compartment Layout (Red) Corner Closure Influence

Images Adopted from “Guide to Energy Efficiency in Masonry and Concrete Buildings” (1982) and Wind 
and Air Pressures on the Building Envelope (1986)

Pressure Measurment Weather Station
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Data Logging (1/3 s) Captured Select Events > 80 kph Wind

Pressures at Corners

• Increase in 
corner  loads 

• Missing 
sealant 
exacerbates

Wind Tunnel Re-Analysis

• Refined 2007 design 
loads.

• Prioritize corners.

• Seal all joints. 
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Prioritized Replacement by 
Safety Factor

Avg. Flexural Strength for Old Panels = 940 psi
Min. Thickness of Old Panels = 1.22 in (31mm)

Wind 
Pressure

Panel 
Height

# Panels
Total

# Panels 
Remaining

psf in

30 46.5 16,423 16,371 4.1
30 57.8 564 517 2.7
41 46.5 10,025 9,210 3.0
41 57.8 443 415 2.0
52 46.5 7,756 7,087 2.4
52 57.8 532 353 1.6
63 46.5 4,015 3,953 2.0
63 57.8 328 0 1.3
74 46.5 3,712 3,554 1.7
74 57.8 259 0 1.1
85 46.5 705 568 1.5
85 57.8 80 0 0.9
96 46.5 114 0 1.3
96 57.8 18 0 0.8

Total 44,974 42,028

WHOLE BLDG.
Safety Factor
w/ No Cavity 

Effects

Silicone Strip Testing 
for Secondary Restraint

Silicone Strip Secondary Restraint Panels Replaced to 2008
300 panels/yr - 0.7%/yr
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Current Cladding Maintenance
Percent Replaced Panels Per Elevation

Percent Replacement Current Cladding Maintenance
Percent Replaced Panels Per Elevation

Decision to Replace

• Value from curb 
appeal

• Eliminate ongoing 
disruption and cost

• Reduced risk

Conditions 
Influencing Cladding 
Replacement Design

Control Layers

Internal Flashings Internal Flashings
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Air Seals Generally in Good Condition Air Flow Control Layer Discontinuities

Minor Surface Corrosion 
Impact on Air Seal Durability ENERGY SIMULATIONS

Cladding Influence  Negligible

29%

19%

7%

21%

7%

16%

1%

LIGHTING

MISC EQUIPMENT

SPACE HEATING

SPACE COOLING

PUMPS & AUX

VENT FANS

DHW

Energy breakdown by use

Energy Conservation Priorities:
• Lighting
• Cooling Equipment
• Plug loads
• Fans

22% Reduction - $2M/yr

Window Performance

Interior Glazed & Drained Windows
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Replaced IGU Missing Heel Bead IGU Service Life

Original Units are from 1974/1975

Window Frame Structural Testing
Window Head Connections 

in Good Condition

Window Sill Connection 
Required Reinforcement 

Corrosion at Window Sill Connection
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New Cladding 
Selection

Design Objectives

• Appearance / Finishes

• Constructability

• Durability/Performance

• Maintenance

• Schedule / Cost

Granite Stainless
Steel

MICRO
CRYSTAL
GLASS

Architect’s Vision

images by MdeAs
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Design Considerations

• Load Types

• Load Duration

• Glass Types

• Interlayers

• Availability

• Glare

• Post breakage

• Constructability

• Panel support

Glass Appearance Considerations

• IGU for Visual Depth

• Glass Color / Type   Interlayers

• Special Effects (Frit)       Flatness

image by MdeAs

Laminated Glass

• Over 60 years in Automotive/Aviation
• Over 30 years in Architectural applications
• Double vs. Triple Laminate Assemblies

Glass Mockups

image by MdeAs

On-Site Mockups Unitized Spandrel Frame

Lateral Connection:

• prevents in/out movements

• accommodates:

• in - plane movement

• up - down movement

Fixed Gravity Connection:

• provides gravity support

• prevents in/out movements

Sliding Gravity Connection:

• provides gravity support

• prevents in/out movements

• accommodates:

• in - plane movement
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Re-Cladding 
Construction

Access

image by Ellis Don

Operation Cycle

image by MdeAs

Internal Sealing
Spandrel Joints
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Other Internal 
Sealing

Flashing Seals

Corrosion Protection Replacement

Completed Product Completed Product
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Questions?

photo by B&H image by MdeAs


