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At the end of the presentation, you will be able to:

• Identify real-life examples of various improvement strategies and 

will understand each strategy’s potential energy impact

• Explain the benefits of performing advanced analytic modeling 

(such as hygro-thermal analysis)

• Recognize when building materials testing/sampling is necessary 

during envelope improvement projects.

• Understand alteration of the vapor drive within an exterior wall 

assembly, including the long-term repercussions of changes.

Learning Objectives
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Passionate About What We Do 
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Concepts



Building Envelope Concepts

Source: U.S. Energy Information Administration: Annual Energy Review 2011 & State Energy Data System
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Building Envelope Concepts

 Option 1: Retrofit  Option 2: Overclad
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Case Study #1
Rhodes Tower



 44 Floors

 1 Million Square Feet

 2,400 State Employees

 Clad with granite and window 

wall system

Rhodes Tower
Columbus, Ohio



Granite Spalls Water Infiltration at Windows

Two Primary Distresses

Rhodes Tower
Columbus, Ohio



Section DetailEnlarged Elevation

GRANITE Analysis Investigation Restoration

Rhodes Tower
Columbus, Ohio



Section Detail

12” LONG 
BAR

GRANITE Analysis Investigation Restoration

Rhodes Tower
Columbus, Ohio



GRANITE Analysis Investigation Restoration

Design Assist - Mockup

Rhodes Tower
Columbus, Ohio



Existing Demolition Repair

GRANITE Analysis Investigation Restoration

Repair Scheme

Rhodes Tower
Columbus, Ohio



Section Detail Heat Transfer Analysis

WINDOWS AND INSULATION Analysis Investigation Restoration

Rhodes Tower
Columbus, Ohio



Head Detail

WINDOWS AND INSULATION Analysis Investigation Restoration

Rhodes Tower
Columbus, Ohio



Spandrel Wall Section

Existing Insulation 
with Foil Facing

Perforate Foil Facing

Additional Mineral 
Wool Insulation

WINDOWS AND INSULATION Analysis Investigation Restoration

Rhodes Tower
Columbus, Ohio



Existing Windows New Windows

WINDOWS AND INSULATION Analysis Investigation Restoration

Rhodes Tower
Columbus, Ohio



Case Study #2
OSF Healthcare 

Administration Building



OSF Healthcare Administration Building
Peoria, Illinois

Circa 1914. Image courtesy of Peoria Public Library, Peoria, Illinois



OSF Healthcare Administration Building
Peoria, Illinois



OSF Healthcare Administration Building
Peoria, Illinois

 Investigation (Drone, Laser 

scan, hands-on review)

 Research/Testing

 Assessment/Analysis

 Repair documents

PROCESS



OSF Healthcare Administration Building

Peoria, Illinois

Peoria, Illinois



OSF Healthcare Administration Building
Peoria, Illinois



Examples of Terra Cotta Repairs
Unit repair/coating



Example of Terra Cotta Replacement
Replacement with Alternate Material (Cast Stone)



Example of Terra Cotta Replacement
Replacement with Glass Fiber Reinforced Concrete Panels



OSF Healthcare Administration Building
Peoria, Illinois

GFRC Replacement Spandrels



OSF Healthcare Administration Building
Peoria, Illinois

GFRC Replacement Spandrels



OSF Healthcare Administration Building
Peoria, Illinois



Example of Historic Window Replacement
Replacing windows in a National Historic Landmark



Example of Historic Window Replacement
Replacing windows in a National Historic Landmark



OSF Healthcare Administration Building
Peoria, Illinois

Replacement Windows Systems



OSF Healthcare 

Administration Building

Peoria, Illinois

Hygrothermal and Heat Transfer Analysis



Conclusions

 Various improvement strategies can improve building enclosure performance 

with (or without, if desired) affecting the building’s appearance.

 The long-term durability of the enclosure is recommended to be assessed by 

performing advanced analytic modeling (such as hygro-thermal analysis).

 Building materials testing/sampling is often necessary during envelope 

improvement projects, especially for historic buildings.

 The addition of insulation and vapor barriers will alter the vapor drive within an 

exterior wall assembly, and there may be long-term repercussions of changes.
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