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Presentation Description

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

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.




Terra Cotta Semi Domes

Existing Conditions

52 PROTECT EXISTING GUASTAVINO TILE STRUCTURAL SEMI 04
NOT IMPOSE ANY CONSTRUCTION LOADS (SCAFFOLDING,
EQUIPMENT, ETC.) ON GUASTAVING TILE SEMI DOME.
REMOVE EXISTING BUILT-UP ASPHALT AND

FELT WATERPROOFING

REMOVE EXISTING STEEL ARMATURE SYSTEM
INCLUDING  HORIZONTAL RODS (%@ OR %'@)
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EACH RIDGE, L3x3c¥ ANGLE AT RISING WALL,
gL
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EMBEDDED, INCLUDING STEEL WIRE
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REMOVE EXISTING MORTAR SETTING
BED. NOTE: MORTAR SETTING BED
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REMOVE EXISTING TERRA COTTA

EXISTING ACOUSTICAL
CEILING TILE
EXISTING INTERIOR ¢
PLASTER CEILING \
EXISTING INNER PLASTER %
CEILNG LAYER WITH 2
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EXISTING STEEL GRID
SUPPORTING PLASTER: 7
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EXISTING SUPPORT BOLT FOR INTERIOR
PLASTER CEILNG STEEL GRID. BOLT IS
PRESUMED TO PASS THROUGH 10
EXTERIOR OF GUASTAVING TILE SEMI DOME.




Semi-Dome System Design

DELRIN PLASTIC SPACER BLOCK FOR CABLE; 1" CABLE
OFFSET FROM COPPER; 2 PER TILE; SEE DETAL 1B

CUSTOM STAINLESS STEEL U-BOLT CLAMP
Fa
ASSEMBLY; SEE DETAIL 1A

STAINLESS STEEL TERRA COTTA SUPPORT
CABLE; SEE S-SERIES DRAWINGS
\
) REPLACEMENT TERRA COTTA TILE; MATCH
y EXTERIOR PROFILE AND FINISH OF EXISTING
\ 4" MORTAR COAT ON GUASTAVINO TILE
/ SELF~ADHERED MEMBRANE UNDERLAYMENT
‘/ FLAT SEAM COPPER ROOFING; ALL JOINTS ON
SLOPES <3"/FT. TO BE FULLY SOLDERED
/SEPARATION LAYER
/NEOPRENE SPACER
/

NOTE: TERRA COTTA TILE
SHOWN SCHEMATICALLY; MATCH

\/ EXISTING PROFILE

EXISTING PLASTER
CEILING SUPPORT
STRUCTURE

EXISTING INTERIOR
PLASTER CEILING:

EXISTING GUASTAVINO STRUCTURAL TILE SEMI
DOME TO REMAIN; TAKE CARE NOT TO DAMAGE
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Field Scans and Measurements
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Mockups

Offsite Mockup

Semi-Dome Dormers

STEEL PL. FOR TERRA COTTA

SUPPORI. SEE 1/S04-301 AND BTod P _dﬁx
WING: e —— T
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Malleable Mockup (Jun 2018)

PROVIDE LIGHT GAUGE
STRAP AT CENTER OF
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SEE 1/S04-301

PROVIDE SHOP CJP WELD
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Fired Mockup (Nov 2018)




Semi-Dome Dormer Steel

—SET ¥s'® STANLESS STEEL SETTING DOWELS, 2 FALSE JOINT IN
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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

e Limited coordination between trades

* No coordinated setting drawings

Cupola Replacement
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Cupola Components

Terra Cotta
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Rethinking the Process

_

CUPOLA
APPROACH

* Fully removing and replacing
* Well known client and construction team
« Difficult access
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The Process

SGH
Design/Model/MocKup

The Process

SGH
Design/Model/MocKkup

Design
QA/QC

Steel
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7

10



Existing Information Collection
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CAPTURE

* Terrestrial capture from
grade and adjacent roofs

* Aerial capture of LIDAR
data (geospatially
located)
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POST
PRODUCTION

* Process multiple scan
files to compile reality
mesh and
photogrammetric
orthomosaic.
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Cupola Model Components
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Terra Cotta
including webs, holes/slots, and anchors

Flashing
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Design QA/QC

SGH
Design/Model/Mockup

Design
QA/QC

Cupola Modeling QA/QC

Dome

Upper Balustrade

Cornice
<

Columns

Lower Balustrade
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Cupola Modelling QA/QC

2021-03-10 Cupola Roof Terra Cotta Attachment

Y, M

Wedrnes:

th10,2021 £33 AM

Stephanie, Toni, Dick, Tim W, lustin, Bruce, Rich, Jay, lohn

Flashing between typical tiles
« 3/8inslotis ok
« TW gets the technical reasens and s fine.
Temporary anchorage and rigging support for rings (focusing on Ring 1)
« Bandcourse tile is bottom of first ring — GM wants to leave this bottom band out to allow
placament of first pisce sasier. Install band course pisces after ring is installed:

o Change the configuration of the TC piece. Use 3 bolted connection back to the stesl (with
steel backplate? Nut, bolt, nut) Slotted TC + slotted steel.

© Don't need to extend harizontal leg of steel angle

© Nead access atintarior to make attachment. Will need access from the interior to make ring

Cupola Modeling QA/QC

SGH check weight of rings. SDC to confirm crane loads.
£

max load
L0001ms " 23 Jamsury 2015

SGH will rework the attachment for 7 and R8
SDC work on seaffelding/access approach for rebulld. Likely have
option for demo and rebuild

John wants to know when we should have “intermediate check
points” for costs

DOWE BASE,
it

extend flange; match
overlap on balugfer to
backside. Confirmed the baluster needs to b

k-t 12

| _— fabricated as two pieces to avoid ¢
very fragile point at the waist.

need discussion with

6
1 E g/ Gz,
addfiog |
3/4" x 2in. sigt with
Trved 60g6s)
anchor pin. Do not
show hole in TC - extend kerf info tile (if

doesn't alreag

contractor. i s H
3/4" x 2in. slot
curved edges.
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The Hand Over

Steel

( Flashing
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Cupola Shop Drawings

NOTE:
- IF FIELD TRIMMING IS REQUIRED,
CONTRACTOR TO GUT PIECE TO
SUIT AT NO CHARGE TOBVTC.
- TYPICAL MORTAR INDENT 12"
DEEP WITH 1-14" MORTAR LEG
- TYPICAL TERRACOTTA WALL THICKNESS
1-1/4" UNLESS OTHERWISE NOTED.
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The Process
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