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This presentation is protected by U.S. and 
international copyright laws. 

Reproduction, distribution, display and use of the 
presentation without written permission of the 
speaker is prohibited.



This program is registered with the AIA/CES for continuing professional 
education. As such, it does not include content that may be deemed or 
construed to constitute approval, sponsorship or endorsement by AIA of 
any method, product, service, enterprise or organization. 

The statements expressed by speakers, panelists, and other participants 
reflect their own views and do not necessarily reflect the views or 
positions of The American Institute of Architects, or of AIA components, or 
those of their respective officers, directors, members, employees, or 
other organizations, groups or individuals associated with them. 

Questions related to specific products and services may be addressed at 
the conclusion of this presentation.
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Course / Learning Objectives

1. Upon completion, participants will be able to establish and prioritize 
the top 3 or 4 emerging technologies that interest them and their firms 
and pose great opportunities for the future of their practice. These 
innovative technologies enable the architect and architectural practice to 
increase the value of the built environment in terms of safety, occupant 
comfort and well-being, often using data and technology feedback for 
human-centric and experiential design processes.



Course / Learning Objectives

2. Upon completion, participants will be able to understand what path-
breaking and leading firms are doing to dramatically improve outcomes 
and provide innovative services to their clients and customers. These 
firms have transformed their practices through the immersive use of 
these innovative technologies and processes, thereby increasing 
productivity and profitability, in addition to improving building systems, 
materials and methods, as well as quality and integrative of design and 
construction documents and follow-on construction contract 
administration.



Course / Learning Objectives
3. Upon completion, participants will be able to understand how the built 

environment, form and function of architecture, and everything from small 
components to entire buildings to regions and urban scale can be 
dramatically improved by new emerging technologies--whether it is 
wearable computing, cloud computing, or big data. A special focus of the 
presentations and interaction with attendees will be on critical building 
systems, materials and methods, as well as design and construction 
processes (codes and standards, environmental compliance, new as well 
as renovation and historic preservation).



Course / Learning Objectives
4. Upon completion, participants will be able to take key ideas back to the 

office on Monday and create their own Innovative Technology Execution 
Plans for their in-house projects and firm-wide business planning. Included 
in the workshop is a workbook with exercises throughout the day and a 
process and strategy to create a personal Game-Changing Innovation 
Technology Execution Plan. Each attendee will select one or more of critical 
topic areas to address in their Execution Plan: Building systems, 
construction contract administration and documents, design (including 
urban planning), environmental and legal project constraints and 
opportunities, materials and methods, pre-design and historic preservation).
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Harness the Technology Innovation 
Revolution

• A Tsunami of New Technologies
• Kimon Onuma
• Jonathan Widney
• Steve Jones
• Are You an #AECGameChanger ?
• Town Hall Discussion





“ If you don’t change…you’re going to 
perish”

“If you want to survive, 
you’re going to change; if 
you don’t, you’re going to 
perish. It’s as simple as 
that.”—Thom Mayne, 
FAIA, 2005 Pritzker Prize 
Winner



Game Changing Innovations
•What are Game Changing Innovations?
•Metrics | ROI are Key
•Focus on Data
•Game Changing Innovation Execution 
Plan

•AI Blockchain and the Future



A Tsunami of Game Changing 
Innovations



A Tsunami of Game Changing 
Innovations

Model Authoring / Checking Tools
BIM
CAD
CAFM | CMMS / IWMS
Clash Detection
Model Checking
Simulation



A Tsunami of Game Changing 
Innovations

Immersive Technologies
3D Printing
3D Reality Model
3D / Laser Scanning
4D Scheduling
Augmented Reality | Virtual Reality
Reality Capture



A Tsunami of Game Changing 
Innovations

Internet Technologies
Cloud Computing
Cybersecurity
Fog Computer | Edge Computing
Geo-Spatial | GIS | Location
Sensors /Sensor Web
Mobile
Platforms | Platform as a Service
Software as a Service
Web Services



A Tsunami of Game Changing 
Innovations

Machine / Computational Technologies
Artificial Intelligence | Machine Learning
Big Data | Analytics | Thick Data
Blockchain
Design Automation
Digital Fabrication
Drones
Internet of Things
Robotics
Pervasive Computing



A Tsunami of Game Changing 
Innovations

Social Networking
Social Networking and Media
Wearable Computing
Gamification
Crowd Sourcing



Powerful ROI Example
GSA Model Checking



Model Checking



Model Checking



3D Printing



3D Printing



Contractors Are Out in Front
• Beck’ Destini Estimator
• JBKnowledge SmartBid
• Assemble
• iSQFT
• DotProduct
• ProCore
• Autodesk BIM 360



BlockChain and Virtual Reality



Mobile/Cloud/Shared Data



Mobile/Cloud/Shared Data



Mobile/Cloud/Shared Data



Robots / Drones / Lasers



Robots / Drones / Lasers



Robots / Drones / Lasers





Laser Scanning | Drones to Save Antiquities



VR and AR are Powerful for Architects



Artificial Intelligence / Machine Learning



Architecture of the Future
Manuel Jimenez Garcia and Gilles 
Retsin are literally setting the 
foundations for an architecture of 
the future. They are co-founders 
of the Design Computation Lab 
at The Bartlett School of 
Architecture, University College 
London, where they work with 
students to speculate how 
digitalization, automation and 
robotics are transforming our 
built environment.

https://www.ucl.ac.uk/bartlett/architecture/


2004 – 2018 AIA TAP Building Connections 
Congress – Future of Design



Artificial Intelligence
Randy Deutsch, AIA, associate director for graduate studies at the 
University of Illinois at Urbana-Champaign School of Architecture:

“We're soon going to see super intelligence enter just about every sector, 
market, and field,” he says. “It would behoove architects to imagine that 
it’s going to enter our field, and we have the opportunity now to do 
something about it, to look at ways it can actually improve what we're 
doing and make us more profitable as practitioners as opposed to being 
victim to somebody else taking it and running with it.”



It’s the Data!





BIM (and Innovative Technologies) 
Execution Planning



• Team Building: Either with a project team or within a firm, 
gather stakeholders and discuss the goals of the plan

• Educate: Present a range of technologies such as the ones 
listed in this course. Discuss both concepts and case studies

• Discuss how 3 or 4 of these technologies can be the initial 
focus for a project or for a firm’s digital and innovative 
transformation

• Make a specific action plan, including goals, objectives, and 
tasks and a timetable to complete them

• Award all participants a certificate as an AEC Game Changer!
• Iterate as New Stakeholders Join the Project Lifecycle

BIM (and Innovative Technologies) 
Execution Planning



Are YOU an AECGameChanger?
GAME-CHANGING INNOVATION FlipBoard  http://flip.it/_T5b84
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More Buttons are Better….
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http://www.businessinsider.com/amit-kalra-6284-calc-app-2016-10

It’s easier than ever 
to build software.
Software is now 

a commodity.
https://techcrunch.com/2018/03/27/data-is-not-the-new-oil/

app



TSUNAMI OF

For Architecture



Build Platforms - Break Silos: HFI 2018 - Broaddus / Onuma

Design & Construction Facilities & Operations



Facilities
& OperationsConstructionDesignPlanningOwner 

Requirements
Installation

& Transitioning



Facilities
& OperationsConstructionDesignPlanningOwner 

Requirements
Installation

& Transitioning

DIGITAL PLATFORM

DATA



Mobile GamesLocationRide



Build Platforms - Break Silos: HFI 2018 - Broaddus / Onuma
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Data: Equipment, Criteria & More
SEPS2BIM PLATFORM

SEPS2BIM



Data: Equipment, Criteria & More
SEPS2BIM PLATFORM



Owner’s 
Data



Owner’s 
Data



Project 
Design

Owner’s 
Data



Project 
Design

Owner’s 
Data



Owner’s 
Data

BIM
Ecosystem



A healthy ecosystem does not have an 
end date, it just supports itself and 
adjusts to change.



Life Cycle Platform

A
Owner 
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15 Minutes:  2,727,676 SF
Photo by: Luis Urrego @LuisUrrego_PMP

https://twitter.com/LuisUrrego_PMP
https://twitter.com/LuisUrrego_PMP


Create Space                                            
Templates

1,044,924 sf

2,373,306 sf 

627,959 sf 

1,610,266 sf

2,727,676 sf 

Total: 8,384,131 sf
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San Antonio, TX
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https://en.wikipedia.org/wiki/Kritios_Boyhttps://en.wikipedia.org/wiki/Sounion_Kouros https://goo.gl/5ymMuk
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Game Changers in Architectural Practice
A Discussion of  Perspective & Observations

1. What is happening today within the AECO Sector?
2. Chaos, concern or confusion – what about confidence?
3. Adoption – what is really impacting the decision to 

change?
4. Evolution – why should we really change? What about 

risk?
5. Reality – why isn’t there more DEMAND for higher 

Quality?



A Discussion of Perspective & Observations

Observations from the past 25+ years and what has been 
done to try to make a difference. Discussion will include the 
practical application of current capabilities, specifically in the 
area of Measuring Design (Model) Quality and compliance 
with company, project or owner requirements. I will also touch 
on automation, while maintaining consistency. Finally, 
recognition that momentum is critical to industry adoption.

Game Changers in Architectural Practice



Questions to ask Ourselves

1. Who is controlling the evolution of technology innovation?
2. What happened to commitment to continuous 

improvement?
3. What BIM Use Cases can be supported TODAY?
4. Introduction of logic and behavior ‘checks’ that are 

possible TODAY
5. Where are the bottlenecks that are impacting the potential 

of BIM workflows
6. Why is consistency of Quality not the #1 driver?

Game Changers in Architectural Practice



BIM Use Cases – a Small Sampling
• Code Compliance
• Model QA/QC
• COBie 
• LoD Verification
• Government Requirements

•Space Audits
•Coordination
•Site Safety
•Risk Management & Mitigation
•BIM Validation



Information at our Fingertips – TODAY
Code Compliance - Occupancy and Egress



Code Compliance – (604.2) Toilet Rooms



Code Compliance: ADA



Code Compliance: Mirror Heights



LOD
Measuring Compliance – No Fire Rating



Area and Space Calculations
Customized for the Owner or Project



COBie
Huge Amounts of Object Data



Safety
How Many Portalets are Enough?



Safety
Ensuring Fire Extinguishers are Present



Safety
Material Storage Proximity to Hydrant



Safety
Modeled Slab Edge Protection



Summary
• What are we waiting for?
• Innovation requires US to embrace change
• Evolution requires US to advance our Industry
• Better Model Consistency = Better ROI

• If we ask for it…they will develop it
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Dodge Data & Analytics
Research on Trends

TECHNOLOGY/INNOVATION

Measuring BIM

BIM for ContractorsInformation Mobility

BIM for Owners

SUSTAINABILITY

Green Homes Green Schools

World Green Trends Design for Health

PRACTICES/PROCESSES
Managing Uncertainty

Lean Safety (3x)

Project Delivery Systems

free at: 
construction.com/toolkit



Dodge Data & Analytics
Research on Trends
• What are people doing that generates value*, improves outcomes**

• *Meaningful, Reliable, Repeatable, Scalable

• **How much better is it than previous methods?  

• What’s keeping people from doing it (or doing more of it)?

• What do people believe will:
• Drive more use

• Add more value  

What can/should people do to move forward?

free at: 
construction.com/toolkit



Harnessing the Technology Innovation 
Revolution 

The NOW 

The NEW 

The NEXT

Harnessing: 
Taking control of something powerful 

and driving for results
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Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

1. Get more out of BIM
How many of you are currently using BIM? 



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

1. Get more out of BIM!!!
free at: 

construction.com/toolkit



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

1. Get more out of BIM
• Stop thinking of BIM as something used IN YOUR FIRM 
• Start thinking of BIM as something used ON YOUR PROJECTS  



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

1. Get more out of BIM
“Silos of Excellence” do not help

Multiple Analyses from Single Model

Image Source: eQ NOVA



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

1. Get more out of BIM
• Drive more adoption and use among your project team 

members
• Where are we now re: engineers BIM adoption? 
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The NEXT
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HARNESSING THE TECHNOLOGY INNOVATION REVOLUTION 

The NOW

The NEW

The NEXT



Dewberry stuff
Reality-informed design



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

1. Get more out of BIM
• Drive more adoption and use among your project team 

members
• HOW? BIM Requirements



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

Dramatic differences 
between High and Low 
Engagement BIM users.



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

More of the Low 
Engagement users report 
having BIM requirements 
for structural engineers.



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT BIM requirements for civil 
engineers is still developing 

among all users.



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

1. Get more out of BIM
• Drive more adoption and use among your project team 

members
• WHY? Better Outcomes



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

Percentage of BIM users who cite each of four benefits generated by having key team members engaged with BIM



SYNCHRONIZED SWIMMING



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

2. Drive integrated digital 
workflows

Connecting design+fabrication+installation

• Designers – create model, code check, analyze/optimize

• Installers – Transfer data back into design model to 
validate accuracy and confirm installation in the field

• Detailers – shop drawings, install/erection plans

• Fabricators – bring model data into fabrication systems 

Continuous multi-party flow of digital data 



Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT

Percentage of structural and MEP engineers and trades who report participating in an integrated digital workflow on current 
and recent projects 
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The NOW

The NEW

The NEXT

2. Drive integrated digital 
workflows

• WHY? Better Outcomes
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The NOW

The NEW

The NEXT

Percentage of high or very high impact ratings for 5 positive impacts of the integrated workflow on project outcomes
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The NOW

The NEW

The NEXT

3. Embrace generative and 
computational design



Harnessing the Technology Innovation 
Revolution 
Commonly used in 
product design
• set parameters and 

constraints
• the computer 

analyzes 1000’s of 
feasible options

Optimize the solution 
within parameters 
and constraints
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Harnessing the Technology Innovation 
Revolution 

The NOW

The NEW

The NEXT
Ground Floor Opportunity!!!
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The NOW

The NEW

The NEXT

3. Embrace generative and 
computational design

• WHY? Better Outcomes



Harnessing the Technology Innovation 
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The NOW

The NEW

The NEXT







Harnessing the Technology Innovation 
Revolution 

The NOW        60%
The NEW        30%
The NEXT      10%

Resources 
and 

Attention

BIM teams & 
requirements

Integrated 
digital workflows

Generative 
design



Dodge Data & Analytics
Research on Trends

TECHNOLOGY/INNOVATION

Measuring BIM

BIM for ContractorsInformation Mobility

BIM for Owners

SUSTAINABILITY

Green Homes Green Schools

World Green Trends Design for Health

PRACTICES/PROCESSES
Managing Uncertainty

Lean Safety (3x)

Project Delivery Systems

free at: 
construction.com/toolkit
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as a Platform 
for the Urban Agenda
6/21/2018 9:45 AM - 11:15 AM

FEBRUARY 28 – MARCH 02, 2018 | WWW.AAAE.ORG/PDCS
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