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Innovation…

Traditional Project Team Project Implementation Gaps / Opportunities

…Exists in the Gaps



Mass timber has emerged as a competitive structural building 
technology that can offer several advantages for both residential and 
commercial building construction.

Why are we all talking about 
mass timber?

Market 
Differentiation

Sustainability

Accelerated 
Schedule

Occupant 
Comfort

Building 
Performance

Precision



LOCATION
Cleveland, OH

SIZE
500,000 SF

HEIGHT
9 Stories

SYSTEM
Mass Timber / Post-
Tensioned Concrete

SECTOR
Residential Mixed-Use

Case Study:
INTRO Cleveland
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Establishing a Project Delivery Framework



Feasibility Phase



Establishing an Optimization Process



The Optimization Engine

Traditional Design Workflow

Optimization Workflow



Optimization 
Process

• Optimize Each 
Member

• Optimize Floor 
Systems

• Optimize Vertical 
Systems

• Apply Real World 
Constraints

• Collaborate



Member Optimization

Column Element Beam Element Panel Element



Strength, Serviceability, Fire

Serviceability Controlled

Bending Controlled

Shear Controlled

Fire Controlled

Minimum Area Section

Beam Width
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Beam Demand Capacity Ratio Envelope



Impact of 
Beam Width

• 4 Million Optimized 
Beam Designs

• Deeper is better, 
unless…

• Fire chars both sides 
of the beam
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Minimum Square Column Size

Fire Rating and 
Taller Buildings

• Fire has large impact 
for lighter loaded 
columns

• As load increases, 
fire impact reduces



CLT Panel Evaluation
S
p
a
n
 (

ft
)

CLT DC Ratios (5 Ply)



System Optimization: Floor Framing



System Optimization: Floor Framing

5 Ply CLT 7 Ply CLT

30% Volume 
Increase



System Optimization: Vertical Framing

3 Bays 5 Bays

2% Framing Volume 
Decrease

+Shallow Corridor



Project 
Optimization

• Early iteration and 
collaboration is key

• Architectural and site 
requirements 
influence layout 
options

• Establish collective 
goals



Analyzing Data



Establish Optimization Criteria

Lowest Volume

High Member Count

Lowest Member Count

High Volume

Lowest Depth

Highest Member Count



Explore Options



Filter Results



Documentation and Pricing



Pre-Construction Phase



Common 
Challenges

• MEP Penetrations

• Trade Coordination



Common 
Challenges

• Large Duct Banks

• Beam Penetrations



Window Wall / Curtain Wall Attachment



Connection Efficiency



Construction Phase



Schedule 
Impact

• Erection Logistics

• Off Site Fabrication



Simple Bearing Connections Trade Ready Connections

Schedule Impact: Connection Considerations



Schedule Impact: Connection Considerations

Custom Connections



Logistics 
Considerations

• Mockups

• Rigging

• Laydown Areas

• Temporary Water 
Protection

Tower Crains and Mobile Rigging



Logistics 
Considerations

• Mockups

• Rigging

• Laydown Areas

• Temporary Water 
Protection

Laydown Area



Post-Construction Phase



Lessons 
Learned…

• Further 
Prefabrication

• Trade Mentality

• Embrace Technology

…Opportunities
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(Rig like and ironworker, handle like a carpenter)
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