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Credit(s) earned on completion of 
this course will be reported to AIA 
CES for AIA members. Certificates 
of Completion for both AIA 
members and non-AIA members 
are available upon request.

This course is registered with AIA 

CES for continuing professional 
education. As such, it does not 
include content that may be 
deemed or construed to be an 
approval or endorsement by the 
AIA of any material of 
construction or any method or 
manner of
handling, using, distributing, or 
dealing in any material or 
product.
___________________________________________

Questions related to specific materials, methods, 
and services will be addressed at the conclusion 
of this presentation.



Course
Description

Exterior Curtain Wall challenges and solutions for one of Seattle’s newest 
towers, The Mark will be discussed. The Presentation will provide 
information and learning as it relates to specific building design features 
of the diagonal brace cover, and the challenging geometry. We will also 
learn about the specific system features that were utilized to meet the 
thermal requirements of the project, and discuss installations sequencing, 
and weathering quality control challenges between the brace and the 
curtain wall. 



Learning
Objectives

1. Knowledge of the design of the diagonal stainless steel brace cover which 
runs the entire height of the project
2. Learn about the unique geometry that includes outward sloping, inward 
sloping and variable horizontal angles to create different facets.
3. The different strategies used to meet the Stringent U-Factor requirements 
including high performance glass
4. Unique weatherization detailing of the brace member joints which required 
consistent quality control. 

At the end of the this course, participants will be able to:
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Topics

 Building Design – The Diagonal Brace 
Cover

 Building Design – Geometry

 Thermal - U-Factor Requirements

 Installation – Unit Sequencing

 Installation – Weathering at the Brace

Challenges
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Building Design – Diagonal Brace Cover
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Upper Side Stack Joint Lower Side Male/Female

Building Design – Diagonal Brace Cover
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Building Design – Geometry
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Building Design – Geometry
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 Facets – Angle from Vertical,

 + leaning out, - leaning in

• Elev. Detail Angle Elev. Detail Angle

• E1 403 -1.5558 W1 401 +6.6893

• E2 404 -0.7568 W2 405 +3.9901

• E3 415 -0.0000 W3 417 -1.9493

• E4 419 -1.4314 W4 421 -2.3256

• N1 401 +6.3403 S1 402 -0.0000

• N2 405 +3.8141 S2 406 +0.4865

• N3 416 -1.8500 S3 415 -0.0000

• N4 419 -2.0840 S4 418 -1.4378

Building Design – Geomtery - Stack Sill

14 different angles, 3 sets of dies



12

Building Design – Geometry - Stack Sill

Facets N1 and W1; Detail 401; Angle +6.3403 to +6.6893; 
Dies 834406, and 834110



13

Building Design – Geometry – Stack Sill

Facets N3 and W2; Details 405, and 416; Angles +3.8141, and +3.9901; 
Dies 884407, and 834103
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Building Design – Geometry – Stack Sill

Facets E3, S1, S3; Details 402, and 415; Angle; 0.0000;  
Dies 834405, and 834100
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Building Design – Geometry – Stack Sill

Facets E1, E2, E4, N3, N4, W3, W4, S2, and S4; Details 403, 404, 406, 416 to 421; 
Angles +0.4865 to -2.3256; Dies  884405, and 834100 
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 Facets – Horizontal angle between Facets

• Column Facets Angle Dies

• H-1 W2, S2 95.40 834008, 834009

• H-9 S1, E1 88.60 834001, 834002

• A-9 N2,E2 93.00 834006, 834007

• A-1 W1, N1 90.50 834004, 834005

• H-1 W4, S4 91.15 834004, 834005

• H-9 S3, E3 90.50 834004, 834005

• A-9 N4, E4 90.47 834004, 834005

• A-1 W3, N3 94.33 834008, 834009

Building Design – Geometry – Corner Mullion

7 different angles, 4 sets of dies, Rule of thumb is 1.5 degrees
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Building Design – Geometry – Corner Mullion

Column H-1; Facets W2, S2; Angle 95.40; Dies 834009, 834008
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Building Design – Geometry – Corner Mullion

Column H-9; Facets S1, E1; Angle 88.60; Dies 834002, 834001
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Thermal - U-Factor Requirements

Thermal Features

 Insulated Sill Cover

 High Performance Glass

 L Shaped Head Horizontal

 Synthetic Fins
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Performance Challenges
Performance Challenges

• U value of .32 

– Seattle Energy Code requires U = 0.32 for glazed areas.

– Requires thermal simulations of standard size and a 

physical test of standard size sample to validate 

simulations to obtain NFRC Label Certificate. 

• NFRC Label Certificate

– Seattle building department requires NFRC Label 

Certificate submittal prior to beginning installation.
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NFRC Label Certificate
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Component U-Factor Analysis
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Thermoplastic Trim



25

Thermal Component Solutions

• Intermediate Horizontal 

• Insulation and Trim Sill

• Thermoplastic Trim 
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Installation Unit Sequencing

Unit Sequencing Approaches

 Preconstruction

 Begin Installation from corners 
progressing towards the brace

 Mock Up

 Support of units under the brace

 Construction

 Able to set in both directions
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Project Overview/Stats

• 44 story/660’ office/hotel

• 334,000 sf Enclosure Scope

• 5,700 CW Units

• 10,454 Glass Lites

• 4,600 Shadowbox Panels

• 1,400 SST Panel Units

• 390 Louver Panels

• 50,000 MH Site Labor

























































55

Complex By Design

• Diagonal seismic brace frame system 
expressed on skin

• Façade segmented on diagonals 

• Geometry cuts each elevation into 4 
separate facets

• 16 unique angles and slopes

• CW unit dimensions vary with each angle
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“HUB” Connections
Unitized SST clad brace frame panels wrap around building, 

intersect at corners creating custom “hubs” 

Architect’s Vision Built Reality
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Ugly Truth
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Flying Visual Mock-Up

• Viewed at 60’ to simulate 
actual placement

• Reconfigurable system for 
quick panel swap

• Finalize material selection

• Delete unnecessary 
materials/components
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VMU Viewing Configurations
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Setting Sequence – Testing Assumptions
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Performance Mock-Up
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Dynamic Testing
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Setting Pattern Units

• Complex rigging for 
balance

• Detailed tagging plans, 
patterns vs. typical units

• Total Station layout & 
anchor setting
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Setting “Hub” Units
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“Hub” Anchor Install
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Wind Bracing at Top of House
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Top of House Waterproofing & Steel Substructure

• Waterline above roof deck

• Wind girts for deflection

• Roofing/coping coordination
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Coping at Top of House

• Unitized for interface with CW units

• Complex shape for transition to structure

• Set with building maintenance crane
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• Show typical sealant details

Installation – Weathering at Braces
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• Show typical sealant details

Installation – Weathering at Braces
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