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Digital modeling tools have typically had limited use in masonry restoration. However, these tools, 
which can produce detailed, coordinated 3D models, are beneficial in restoration, allowing the team to 
anticipate challenges and complete construction coordination before mobilizing. While hidden 
conditions can hinder the model’s effectiveness, some restoration projects can benefit from 3D models. 

The team used such tools at The First Church of Christ, Scientist Church facade restoration. This 
presentation will contrast the traditional approach used at the semi-domes with the digitally driven 
design-model-build process for the cupola. There, the design team developed a digital model, used for 
fabrication and quality control due to time constraints, challenging access, and lessons learned at the 
semi-domes. This presentation will discuss the collaborative process, model development, digital 
mockups, quality control strategies, and how digital fabrication streamlined construction. 

Attendees will learn how to effectively integrate modeling tools in masonry restoration.
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Learning Objectives
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1. Compare traditional and digitally driven restoration design approaches. 

2. Understand how digital modeling tools can be adapted for use in historic masonry restoration projects to 
improve design coordination and construction outcomes.

3. Identify best practices for integrating 3D modeling into the restoration design and construction, including 
field data gathering, digital mockups, quality control strategies, and coordination with design and 
construction teams.
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Terra Cotta Semi Domes

Existing Conditions
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Semi-Dome System Design

What Went Wrong?

Field Verification Dormers

What Went Wrong?
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Field Scans and Measurements

Compare the Semi-Domes
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Offsite Mockup Malleable Mockup (Jun 2018) Fired Mockup (Nov 2018)

Mockups

Semi-Dome Dormers
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Semi-Dome Dormer Steel

Semi-Dome Dormer Steel
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Semi-Dome Lessons Learned

• Large scale mockups were 
approximate and expensive

• Lack of ownership/responsibility for 
existing field dimensions and 
variability

• Limited coordination between trades

• No coordinated setting drawings

Cupola Replacement
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Terra Cotta Steel Frame Flashing & Roof 

Cupola Components
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Design Mockup BuildTRADITIONAL

Design/Model/Mockup BuildCUPOLA 
APPROACH

• Fully removing and replacing

• Well known client and construction team

• Difficult access

Rethinking the Process
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The Process
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The Process
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CAPTURE
• Terrestrial capture from 

grade and adjacent roofs
• Aerial capture of LiDAR 

data (geospatially 
located)

POST 
PRODUCTION
• Process multiple scan 

files to compile reality 
mesh and 
photogrammetric 
orthomosaic.
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Point Cloud of Existing Condition Scan 
by Aerial Genomics

Existing Information Collection
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Terra Cotta
including webs, holes/slots, and anchors

Steel Frame Flashing

Cupola Model Components
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Dome

Upper Balustrade
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Cupola Modeling QA/QC
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Cupola Modelling QA/QC
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Cupola Modeling QA/QC
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Cupola Shop Drawings
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Cupola Shop Drawings
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Shop Drawing Review – Clash Detection
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Cupola Setting Drawings
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Cupola Construction
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Casey Williams
ccwilliams@sgh.com
m. 415-302-9416
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