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1. Industrialized construction

Inevitabilities
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1. Industrialized construction

2. Mass customization

Inevitabilities



source: USGS

Seismic Hazard Map of the United States
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Climate Zones of the United States

source: US Department of Energy

Thermal Criteria
Zone CDD 50* HDD 65**

1 > 9000 -
2 6,300 - 9,000 -
3 4,500 - 6,300 -
4 < 4,500 < 5,400
5 - 5,400 - 7,200
6 - 7,200 - 9,000
7 - 9,000 - 12,600
8 - > 12,600

* Cooling Degree Days over 50°F 
** Heating Degree Days under 65°F
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USD per hour

Construction Labor Rates

source: RS Means
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1. Industrialized construction

2. Mass customization

3. Automated design

Inevitabilities
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Wall Design Process
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Reduction in design effort 
by May 2020: 70%

Component Design Automation Roadmap



Impact on Design Skills and Experience?  

42%

53%

5%

26%

46%

28%

BEFORE AUTOMATION
(JAN 2018)

AFTER AUTOMATION 
(JAN 2020)



1. Industrialized construction

2. Mass customization

3. Automated  design

Inevitabilities



Stud Type Double Single
Stud Spacing 16” 8”

Sheathing Type Ply OSB
Sheathing Thickness 3/8 3/8

Nail Spacing 3” 2”
Field Spacing 12” 6”

Sheathing Orientation Horizontal Vertical
Shear Capacity 1000 lb/ LF 1020 lb/ LF

Bearing Capacity 2775 lb/ LF 2775 lb/ LF

Which Wall Type?                                      Type A                                                                 Type B

Cost $582 / LF $453 / LF
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Wall Costing Methodology                                      

For each panel by station:
Material cost = quantity x unit cost 
Labor cost = takt time x  (labor rate + overhead rate)
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Wall Optimizer Tool

(1) Enter the required engineering 
performance parameters

(2) Constrain design variables as 
required

(3) Submit the request

(4) Review feasible wall 
constructions ordered by cost 



23Structural and Component Design Automation

Building Platform Case Study

Traditional 
Process

Design 
Automation

Structural Engineering 
Design Effort 
(∆ baseline)

71 hours 39 hours 
(-45%)

# Options Considered
(∆ baseline)

< 20 3.03E6 
(>150,000x)

Hard Cost of Walls
(∆ baseline)

$318,000 $287,000 
(-10%)
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24Material Forecasting

Process and Impact

3

Revit Model
Extraction

BOM Transformation DashboardFill Data
Gaps

90% Reduction in
QTO effort

• > 65,000 Revit elements 
extracted automatically

40% Reduction in early
forecast error1

• AI predicts material 
quantities for in progress 
designs

5-10% Cost savings 
by category

• Visualization of 
aggregated quantity 
information by need date

• Automation creation of 
Design, Costing and 
Production BOM 

Faster BoM
Generation

1 Applies to projects that are 6 months or more from material need date.
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