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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.
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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 AlA 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
iIncrease 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.
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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.
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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).
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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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* A Tsunami of New Technologies
* Kimon Onuma

» Jonathan Widney

e Steve Jones

* Are You an #AECGameChanger ?
 Jown Hall Discussion
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“ |If you don’t change...you're going to
perish’
“If you want to survive,
you're going to change; it

you don’t, you're going to ]4 .t’
perish. It's as simple as D ,n .‘
that.” —Thom Mayne, ‘ ;

FAIA, 2005 Pritzker Prize
Winner

‘l‘ ‘hm qn-*. s
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\What are Game Changing Innovations?
‘Metrics | ROl are Key
*Focus on Data

*Game Changing Innovation Execution
Plan

Al Blockchain and the Future
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A Tsunami of Game Changing

Innovations
Model Authoring / Checking Tools
BIM
CAD

CAFM | CMMS /
Clash Detectio
Model Checking
Simulation '
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A Tsunami of Game Changing
Innovations

Immersive Technologies
3D Printing

3D Reality Mode
3D / Laser Scan
4D Scheduling
Augmented Rea , AWRealty 7 ¥ 7 P S
Reality Capture 2:»”’»?? sup 7 T A

-
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A Tsunami of Game Changing
Innovations

Internet Technologies

Cloud Computlng
Cybersecurity
Fog Computer | Ec
Geo-Spatial | GIS
Sensors /Sensor \
Mobile

Platforms | Platforﬁi'g as

Software as a Se e, = .-‘
Web Services r\rlc\
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A Tsunami of Game Changing

Innovations
Machine / Computational Technologies
Artificial Intelligence | Machine Learning
Big Data | Analytics | ¢Data
Blockchain ’

Design Automation
Digital Fabrication
Drones

Internet of Things

Robotics
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A Tsunami of Game Changing
Innovations

Social Networking
Social Networking and Media
Wearable Comp C g
Gamification
Crowd Sourcing
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Powerful ROl Example
GSA Model Checking




Model Checking

Automated Circulation Validation

Using BIM

Selected
circulation issues Define standard syntax and

structure for LLanguage

Court design guide

US Courts e E—

Design Guide [ —
g ; Y i am—

|

T = Normalized circulation issues

o |
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Reference back to Design Guide

Show where design fails description
Generate rule set

IFC Court house
Data

Rule Scts




_Model Checking

27,000 rou;es were tested using 302 circulation rules in approximately 20 seconds.



3D Printing
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3D Printing

= o
N
18
‘i{;i’
il

3D-printed bridge by Heijmans
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Contractors Are Out in Front

* Beck’ Destini Estimator
* JBKnowledge SmartBid
* Assemble

* iISQFT

* DotProduct

* ProCore

* Autodesk BIM 360

Commercial Residential Tech Design Products Green Econ Legal/Regs

How technology is streamlining

the preconstruction process
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BlockChain and Virtual Reality

This blockchain-based platform
creates entire cities in virtual reality

@A THECOINTELEGRAPH 4.d VIRTUAL REALITY

e THCT

'

3D/VR-SPACE Witk L » ; VR ADS FOR SALE!!
CRYPTO ECONOMY y
INSIDE A s THEY'RE JUST LIKE
o /3 | REGULAR ADS BUT IN VR

g HERE
G | T
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Mobile/Cloud/Shared Data

Cloud Computing

Servers Virtual Desktop  Software Platform  Applications  Storage / Data
== T i
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Mobile/Cloud/Shared Data

JE Dunn estimated 127,000
hours to post and draw
documents manually on
this project. At $79 per

hour, it would have added
an astounding
$10,058,017 in paper-

related costs.
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Mobile/Cloud/Shared Data

“All projects have “conflicts” — things that don’t conform or need changing,” he said. “We can blow
through $100,000 in a major problem in about 5 minutes. Rich Kahn- Mortenson Construction
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Robots / Drones / Lasers
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Robots / Drones / Lasers
- ' rl;i,’n’u i e

~
-
-
-
‘« i

——e T — P F
o - TR W Py

A91 AIA Conference on Architecture 2018
June 21-23, New York City



Robots / Drones / Lasers
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3,000 bricks per day machine/ 500 bricks per day human
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Laser Scanning | Drones to Save Antiquities

Hope for Palmyra’s Future

After Islamic State retreated last month, a plan to rebuild an ancient city
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VR and AR are Powerful for Architects

PRODUCTS

Three Augmented and Virtual Reality Apps for Design
and Constructlon

ms m.“mm ’h ls 'W.l.' “ Step insioe vour CAD ana BIM moaels with new software for mobile devices

'NBBJ!smemstma}orarcmectmeﬁnnjtmpmg' -.-;‘1 on _.into.VRi—bylncubaUng
itsownplatform. : = i
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e “a .. <] . Apple 's Next Big Thing: Augmented
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CEO Tim Cook is betting on augmented reality, a cousin of VR that he
believes will keep his company on top and may even supplant the iPhone.

by Mark Gurman
March 20, 2017, 6:00 AM EDT
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Artificial Intelligence / Machine Learning

Embracing artificial intelligence in architecture

In recent years, technology and automation in architecture have soared. But not all architects
have taken advantage of emerging technologies, and there is a growing sense that if firms don't

9 AIA Conference on Architecture 2018 . SN ! E . , X
A]_ June 21-23, New York City incorporate artificial intelligence into practice, they'll get left behind

Read more >



Architecture of the Future

Manuel Jimenez Garcia and Gill 1 A
anuel Jimenez Garcia and Gilles DES MPUTATION LAB/

Retsin are literally setting the TEAM WIREVOXELS
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.

sss More Videos
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https://www.ucl.ac.uk/bartlett/architecture/

2004 - 2018 AlA TAP Building Connections
Congress — Future of Design

Building Connections Congress 2018

When: Jan 8, 2018 from 3:30 AM to 5:00 PM (ET)

Associated with Technology in Architectural Practice

The Future of Design s

TAP Building Connections Congress 2018

/



Randy Deutsch, AlA, 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.”
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“Change or Perish”

"If you want to survive, you're going to have to change.

If you don't change, you re going to perish. Simple as thatm
2005,AIA National Convention 0

w6 §FRFr fen ®
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BIM (and Innovative Technologies)
Execution Planning

PENNSTATE «0 PENN STATE
@ EXECUTION Y CONsTRICTION
PLANNING in e JE

INTRODUCTION | Introduction Project Owner BIM Uses

i i Announcements:
EVENTS :
BUILDING INFORMATION HODELING Ne‘\. I'Tses Ot BIBI
RESOURCES Document Released!
FEEDBACK The Uses . of BIM
> document is designed
CIC Home PROJECT . to communicate the BIM
T, EXECUTION \ Uses classiﬁcati?n
' system and BIM Use

Penn State OPP PLA %TJII%(E; PLANNING GUIDE FOR FACILITY OWNERS Purposes.

Y LI
YERSION 2.0 JUNE 2012
TERITHIL

Version 2.0 of the BIM
Planning  Guide for

& Facility Owners Released
non June 2013.
¢ ® 0 0 L. e
Subscribe to BIM
Click to DOWNLOAD Click to DOWNLOAD Planning's to recieve a

ASI AIA Conference on Architecture 2018
June 21-23, New York City



 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!

» |terate as New Stakeholders Join the Project Lifecycle

A918 AIA Conference on Architecture 2018
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Are YOU an AECGameChanger?

GAME-CHANGING INNOVATION FlipBoard http://flip.it/_TS5hb84
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By Stephen R Hagan FAIA, Ron Takaki, Max Frable AU
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Raal-time project and facility management, coordination, end control
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Tachnology- and knowledge-enabled workfarce

VIV@

Life cycle data managemant and information integration
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8 AM 9 AM 10 AM 11 AM 12 Noon

The Design Charette

8am  Start Project
* Client contacts pre-quakified team in project database to start brainstorming ¢ Site is :dennfied
on a Google Farth™ 3D model of the Boston area * 3D BIM mode! of programm:ng
requirements auto generated and placed in Google Farth™ * Fasemens, lien, covenant and
restricoon damabase(s) checked * Dara from histonical office building BIM 10 accessed through
the project database

9am  Site and GIS Review
* Confirm size of site and sodl condinion from GIS
data in 2D and 3D ¢ Rae each footprint location
and pass data of conditons to swrectural analysis
for foundation design * Actomatcally perform

2 preliminary code analysis by submatting

the project to the city planming and zoning
database * Rate distance 10 transportation

and housing

10am Architectural Review
* BIM review by team members who are assigned
based on avaitlabifity « Dara from exisang building #
analyzed ¢ Potential schemes studied

11am Mechamcal, Elecmncal, Plumbing Review

* Determine systems and costs * Performance
requirements defined * Recommend 1o pursue Silver
LEED raung on manufactunng porson and Gold rating

for the rest

A new of the nanlincar mature ot

"

12pm Structural Review

* One plan includes 2 multi-story bullding, which
trigpers need for underground parking ¢

Sail conditions from GIS dictate various 10
foundation systems * Review long span
requirements

throughout the day

tir=e and cffart of an 8-hoar Charetre.
New processes and sechnology allow
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bors 1o the knowdodge needed for the
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It’s easier than ever This 16-year-old kid fell behind in

math class, so he built an app to do it

to build software. for him 4
Software is now Oct. 5, 2016, 420 PM 56,727

a commodity.

https://techcrunch.com/2018/03/27/data-is-not-the-new-oil/
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Hyperbola
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http://www.businessinsider.com/amit-kalra-6284-calc-app-2016-10
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Facilities & Operations
o\

Design & Construction

A91 AIA Conference on Architecture 2018

June 21-23, New York City



SILOS

Owner Blannin Desian Construction Installation Facilities
Requirements J J & Transitioning & Operations

N
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Owner Blannin Construction Installation Facilities
Requirements J & Transitioning & Operations

\ i | \

DIGITAL PLATFORM

DATA
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Tools

Utilities

Help Exit

Views (all)
Floor Plans

', Project Browser - Workshop Revitrvt
Ground Floor

Level 1
Level 2
Site
Ceiling Plans
Level 1
Level 2
s+ 3D Views
Elevations (Building Elevation)
East
North
South
West
7 Legends
M Schedules/Quantities
) Sheets (all)

&1 Families

[ Groups

w Revit Links

YONG'S BASIC TRAINING SEPS PROJECT (PROJECT FOR TRAINING PURPOSH
ALLERGY/ IMMUNIZATIONS

SEPS - Project Administration [Project Builder]

# 80 |H

Project YONG'S BASIC TRAINING SEPS PROJECT (PROJECT =X 1 s
Moddy ] " © - o:o > ‘_'.;
D.’p‘.y e Agency Names Cnteria Names B B Ow Medly | Specirty Equigerant u;'.;-. WAth Nearty Elerrants

4. |Gl YONG'S BASIC TRAINING SEPS PROJECT (PROJECT FOR TRAINING PURPOSY

+ 01 [EJ ALLERGY/ IMMUNIZATIONS
Ll RECEPTION AREAS

PATIENT AREAS

| e
0

| A~
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b
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2
o

AND ADMINISTRATIVE AREAS

C SUPPORT

UCCL1T - Clean Utility

1 . Solled Utility

Litter-Wheelchair Storage

el | & 2

Input Data Worksheet

You must LOCK the Department to make this information editable
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Click to select. TAB for aiternates, CTRL adds, SHIFT unselects, ) : 1 08

Program for Design (PFD)
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AUDIOLOGY, HEARING CONSERVATION, SPEECH-LANGUAGE PATHOL

>
r

HAVIORAL HEALTH CLINIC (318)

o2}
m
L

T

CARDIOLOGY/PULMONARY SERVICES

4

L 05§ CENTRAL STERILE Do town . e
' 06- B8] COMMON AREAS o 2, — » EsE

DENTAL CLINIC (320) ;‘J
- 08. J§J EDUCATION AND TRAINING . > — :
L 09-[BJ EMERGENCY ROOM —_ - .
|- 10. |8 GENERAL ADMINISTRATION = ) - N
‘ GENERAL AND SPECIALITY SURGICAL CUMNICS (311) v

INFORMATION MANAGEMENT o) 14 there be vending machine . » - i St
INPATIENT SURGERY (IPS) AND AMBULATORY SURGERY (AMBS) (440) 1 Tk
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A918 AIA Conference on Architecture 2018 . & . '

June 21-23, New York City



Objects + Templates + Departments = Projects
~2,100 Objects ~1,100 Space Templates Multiple Departments Generate Infinite Variations
Used in Templates Used in Departments Used in Projects for Facility Projects

SEPS2BIM PLATFORM
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Jonathan Widney

Stephen Hagan FAIA

* President | CEO, Hagan Technologies

* Principal, Construction Data Ventures
Kimon Onuma FAIA

* President, Onuma, Inc.
Jonathan Widney

* Principal, Construction Data Ventures
Steve Jones

» Senior Director, Dodge Data & Analytics
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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?
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Game Changers In Architectural Practice

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. | will also touch
on automation, while maintaining consistency. Finally,

recognition that momentum is critical to industry adoption.

A918 AIA Conference on Architecture 2018
June 21-23, New York City



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?
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BIM Use Cases — a Small Sampling

» Code Compliance “Space Audls

*Coordination
¢ MOdeI QA/ QC :zlilekslz/?;it;/gement&Mitigation
_ *BIM Validation
» COBie
* LoD Verification

» Government Requirements
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Information at our Fingert
Code Compliance - Occupancy and Egress

ips — TODAY

File Model Checking Communication Information Takeoff COBie +
i Checking - E i@ | © Chedk 5 Report 3
Rulesat . B & & & XX

1 Egress Analysis
§ Fire Comparitment Area Must Be withe Limits Prn
§ Fire Walls Must Have Correct Wall, Door, and Window Types & &
5 Spaces Must Be Induded in Fire Compartments i
§ Model Should Have Stairs ¢y
H Mode! Should Have Exdts ok
g Doogr Mimimom Dimensions o
& Doors and Windowes Must Be Connected to Spaces T
§ IfSpace Is Set to Be Fire Exit Space, It Has to Have Fire Exit Doar g

Mo Filtering « ML Astomatic o+ =i i=F H
Resuats -#-'-'I E
= .~ Mo routes to exits [2/2]
= ] 1. First floor [1 1]
# " B Tedhnical Equipment
-t | 2. Second floor [1/71]
i =" B Technical Eguipment

| |:_i| Info .;5;" - ';..
8 Escape Route Analysis
Description | yvmerin

This rule checks that it 5 possibie to exit safely in case of fire or other emergency. The buslding must have sufficent amount
of suitable located exit passageways that have sufficent capacty, so that exit tme is not dangerously long.

{Solibri, Inc. - 2014-10-14)
Support Tag: SOLM179/4.2

Base Hein

A
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To-Do (0/2) S

#= Tools
Visualizabion

] Showe Routes

B o Final Ext
s
- -

|| Show Shared Route Parts
|| Showe Fire Compartments
| Shower Exits

[+] Show Ocoupancies

& £ 0. Ground foor

it

2 ronibe

# Py Fire Compartment. 1.1
! % [y Fire Compartment. 1.2
=} [Py Fire Compartment. 1.3
! 51 Space.1.1: Office[203]
F- 5" Route, 1 62-7 9167
! +- 5" Route,2 96'-0 55/64"

R R R R i, O

HnE®
Her | ODspny Pinfov | FES S -2 RS0 ~ | FIEE O
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Code Compliance — (604.2) Toilet Rooms

I e —— I T I 2 2oy i I — - I - e — e - o - I e I - I

53 Presentation E O =2||@& 30 QP | Dspiny Dinfo~ | FEESH0 ~IQLR|QEN-I BES | E O

Jh New Presentation 3] New Issue 5/ Report

-~ Bl —— A ™~

"1, Accessibility (3)
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Code Compliance: ADA

{2 Checking S HME @ | QD cthek GReport | [F O 2| |G 3D R | Dson-Dinfo - | FEESHG - QLU= EBE B0 =
Ruleset - B &6 &8 & X v .
#-1 | Section 1106: Parking and Passenger Loading Fadilities ~ i
{Z] Section 1107: Dwelling Units and Sleeping Units
...@ Section 1108: Special Occupancies
E]ﬂ Section 1109: Other Features and Facilities
. = f] 1109.2 Toilet and bathing facilities -
----- § Precheck: Model should have components dassified for 1109.2 Toilet and bathi &
. § Precheck: Model should have spaces classified for 1109.2 Toilet and bathing fa 353 &
.- § Precheck: Model should have spaces dassified by Chapter 3 - Use and Occupar 2353 &
=1-ff] ICC-ANSI A117.1_2009 Accessible and Usable Buildings and Fadilities -
; : = 1 Chapter 6: Plumbing Elements and Facilities a
| | | =] 603 Toilet and Bathing Rooms -
5 603. 2.1 Turning Space
I - ff_603.2.2 Door Swina L - Y
28 Results No Filtering v & Automatic ~ | {+I{=I{Zi | @ O =2
Results %
(- @ Space.1.129 : BATH s -~
() @ Space.1.110 : BATH =
@) @ Space.1.119 : BATH -
i+ @ Space.1.98 : BATH -

i+ Space.1.161 : BATH

i Space.1.74 : BATH

(i) Info < - 2> vl@Jlili-'f:?’-:E?‘:':";l@ﬁsz

Space.1.161 : BATH

Description ‘[ Hyperlinks
Space. 1.161 : BATH has not enough room for wheelchair turning space with diameter of 5'. Largest possible space diameter is -9 3/8".

Location:
SPA
BATH
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Code Compliance: Mirror Heights

I Rl I T T T e W I TN S S — I T T - - I - - - - -- I - I - ity ¢ S T——— . ™

Q| Sspny Dinfov | (FEECSHSE~-CQRQE NP/ B E O 2

Presentation = O =
I New Presentation 3] New Issue -7 Report

M, Accessibility (3)

EXTiae

...........................
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LOD

.. § Required Property Sets

easuring Compllance No Fire Ratin

Ruleset - BB a & & X
=] AILA Document E202 - 2008
I";'} 1 Reguirements for Required LOD
S B1010 Floor Construction
% B1020 Roof Construction
- § B2010 Exterior Walls
5 B2020 Exterior Windows
§ B2030 Exterior Doors
- § C1010 Partitions
El § 1020 Interior Doors
- % Reguirements for LOD 100
- % Reguirements for LOD 200
=}- % Requirements for LOD300

Required Properties ---_

=l-{d ]| Door [0f1]
= 4 Wrong value of Property - Pset_DoorCommon.FireRating:

= Results Mo Filtering ~ M Automatic « | {+ii=ii=i | B B &3
Results --i_..-z.:

Wrong value of Property - Pset_DoorCommon.FireRating:

Desaipton | Hyperlinks

----- [ Door.0.1 -
i [] Door.n.2 -
(i) Info < -3 ~|[HFEEIEO:S

Door component{s) have wrong value. The actual value of Property:
Fset DoorCommon.FireRating is undefined. Operators. IsDefinedOperator .

Location:

L R
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Area and Space Calculations
Customized for the Owner or Project

Mote: The perimeter of the Usable Area is defined according to the ‘Standard Method for Measuring
Floor Area in Office Buildings, ANSI/BOMA Z65.7-1996°.

There are two main properties associated with the Usable Area Visualization tool:

1) A set of three numbers: the first is the room number, the second is the G5A BIM Area in black, and
the third is the Usable Area in red.

2) A dashed red line that shows the perimeter of the Usable Area. There is no dashed line to
represent the G54A BiM Area.
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COBie

Huge Amounts of Object Data

" Beam.0.1
«” Beam.0.2
* Beam.0.3
‘-« Beam.0.4

tl- |, Covering

- J. Opening

[+ |, Railing

G- s Slab

[+l | Space

m f C{[Jair A

(L) Info
3 Window.1.8

Pset Warranty ] Pset WindowCommon

|

Pset ManufacturerT ypelnformation

Pset_ManufacturerQccurrence

Pset FireRatingProperties

Pset DoorWindowGlazingT ype

Ifc Dimensions HcwindowlLiningProperties

AC Pset Storefront Window 16

BaseQuaniities

AC Pset RenovationAndPhasing

@ ModelTree (Wt B 5 B0 2 AP Sson-Omo- BEB B - QA - BE 5o =
=1 @ DUprex 7 —
=51 T/FDN = . o
" |8 FOOting -
B Lo wall
=& Level 1 =
(=} |, Beam ==

=

Single - Flush
Single - Flush
Single - Glass
Single - Glass
Skylight
Skylight

Sofa

Flush Wood Door
Flush Wood Door
Wood Door
Wood Door

Roof Window
Roof Window
1830mm

Single - Flush
Single - Flush
Single - Glass
Single - Glass
Skylight
Skylight

Sofa

Door
Door
Door
Door
window
wWindow

148 |Sofa 1830mm Sofa
149 [Sofa 1830mm Sofa
< | i

1hOSvnéd... Available
1hOSvnéd... Available
1s1iVhK8z... Available
1s1jVhK8z... Available
OfsiDr_KEf... Available
2HgtVcowR... Available

cmyk... |Available

Available
Available
Available
Available
Available
Available
Available

. Javailable

In/a

Available

n/a

lavailable

In/a

Available

n/a

2.93
2.93
2.41
2 41

nfa
nfa
n/a

Relations l Classification Hvperlinks
Identification | Location | Quantities | material
Prope Value s D
L N ék
Area 1.65 m2 - A 2N \
|Height 2.20 m ~ e ]
COBie &= Open @ cCalculate & Report| 8= | B 8O 2
A B C D E F G H I J N O P Q
133 |ExedWindow Wood Fixed Window Fixed Window 2012 n/a Available nfa  |1.65 [N
Floor Deck Available n/a 59.23
135 JFloor Deck |Floor Deck Available n/a 159.33
136 |Floor Deck Floor Deck |Floor Deck Available n/a 125.42
137 |Floor Deck Floor Deck |Floor Deck vailable Available n/a 125.42
138 |Floor Deck Floor Deck |Floor Deck vailable Available n/a 64.78
139 |Floor Deck Floor Deck |Floor Deck Available Available 164.91
Roof .JAvailable Available '132.54

)

A
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afety
How Many Portalets are Enough?

J e J mIuUuUcTa l um-_’ l FIiTDODTIILaurrn L AFIEUI IIFCaLIVUII T anTues J SaOrcTLy l v l i3 LS N
{2 Checking =B M @ | & Check & Report | [E B 22 || 3D | Dspny Dinfo~ | (FESFEHH v QRQUON~-IEBs B 8 =
Ruleset 2 B 8 & & X v
ﬂ SiteSafety NYCDOB_Excavation o -

@ﬂ SiteSafety NYCDOB_Superstructure
S = 8 Model Should Have Required Superstructure Elements B &
- § Edge Protection Required - Slab Distance Check &

.....

.....

.....

§ Slab Opening Covering Required - Dimension Sorting <127

- § Slab Opening Edge Protection Required- Dimension Sorting

§ Fall Protection Guardrails to be 42" Min
§ Each floor should have edge protection
Site Safety_NYCDOB_Fire

- § Model Should Have Required Fire Safety/Egress Componen’ @

§ Material Storage Distance to Fire Hydrants
§ Material Storage Distance to Building

Turner Site Safety Rulesets - General Conditions
- § Model Should Have Components: General Conditions B

= Number of Portalets on Site based on Manpower
§ Site Area - Is Erosion & Sedimentation Control Plan requirec B

Results %
=-{x] (B) 1st FLOOR [1/1]
=} 3] (B) Space.0.1 : CONSTRUCTION SITE[1083651] [1/1]

Not enough 'Portalet’-components (2/8)
- >X ¥ (B) Object.0.30
-3 9 (B) Object.0.31
.o/ 71 (B) Space.0.1 : CONSTRUCTION SITE[1083651]

AIA Conference on Architecture 2018
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ﬁ Safetylogistics - Egress&Emergency &
=-f] Turner Site Safety Rulesets - Safety Logistics - Equipment
£ § Confirm Fire Extinguishers Exist in the Model B
-+ § Confirm Fire Extinguishers Exist on Each Floor
------ § 75 Maximum Distance between Fire Extinguishers &
- § 10' Maximum Distance to Elevator or Hoist Fis)
=-#] TurnerSiteSafetyRulesets - Safetylogistics - MusterPoint
- § Model Should Have Components B
.. § Space Area
- §] TurnerSiteSafetyRulesets - Safetylogistics - TempBarriers
----- § Exists - Cones &
- § Component Distance &
----- § Exists - Bollard &
- § Exists - SafetyBarricade &
- S R Ao
122 Results No Filtering ~ (& Transparent « | {¥] (=} i=] (i) Info

Not enough 'Portalet’-components (2/8)

Description | Hyperlinks |

There are only 2 'Portalet’'-components in (B) Space.0.1 : CONSTRUCTION SITE[1083651] and there should be at least 8.

Location:
(B) 1st FLOOR
(B) Space.0.1 : CONSTRUCTION SITE[1083651]




Safety
Ensuring Fire Extinguishers are Present

| File | Model | checking | Communication | Information Takeoff | _ | . | + |

5 @BHEH@
{2 Checking M @ | & Check & Report | [B O X | 6B 3D P | 5 spin v (@ sectoning ~ [ (@ EF B~ -~ | QRQON I I EEB @ O =
Ruleset 2 5 6 & & X v e
= i:] OSHA - 1926 - SAFETY AND HEALTH REGULATIONS FOR CONSTRUCTION ﬁ
- §] 1926 Subpart D - Occupational Health and Environmental Controls - —
= ﬂ 1926 Subpart F - Fire Protection and Prevention [;|
=-#] 1926.150 - Fire protection.

= §1] 1926.150(c) Portable firefighting equipment

' ----- £ Model Should Have Fire Extinguishers

% 75" Maximum Distance Between 23+ Fire Extinguinshers

i § 1+ 2A Fire Extinguishers on each floor

----- £ 10" Max distance from Extinguisher to Stairway

. § 50'Max Distance between flammable Gas/Liquid and 10B Extinguisher
+--#] 1926.151 - Fire prevention.
++-§] 1926 Subpart M - Fall Protection
-] 1926 Subpart X - Ladders

2= Results
Results
=1-{3¢] (C) Second Floor [2/2]
C;}--z_lNoConmentsdoseEnough 2/21
(C) Object.0.1
(C) Object.0.2

No Filtering v M Automatic v | i+

//ﬂ I \

J

(i) Info € ~ > @A) F==
(C) Object.0.1
Description Hyperhnksl

There are no components closer than 75' to "(C) Object.0. 1™ that match the given requirements.
- (C) Object.0.2 Distance: 145'-7 7/8~

X
L /] ]

C7

Location:
(C) Second Floor

Click component surface to create section plane. Move selected section planes: Shift + Mouse left button or Shift + Mouse wheel.
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Safety
Material Storage Proximity to Hydrant
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Safety

Modeled Slab Edge Protection

AL T

Width: 46'-5 3/4"

Description | Hyperlinks |

Components of type Undefined failed

for criterias:

Width should be 1' butitis 46'-5 3/4™

Al

AIA Conference on Architecture 2018

June 21-23, New York City

NN PP e OPME T AL NV T | B R P IR A T | SN R N T T 1= Y o9

= = T
- S o
< -
- -




Summary

» What are we waiting for?

* |[nnovation requires US to embrace change
 Evolution requires US to advance our Industry
» Better Model Consistency = Better ROI

* [f we ask for it...they will develop it

A918 AIA Con n Architecture 2018
June 21- 23N Y rk City



Steve Jones

Stephen Hagan FAIA

* President | CEO, Hagan Technologies

* Principal, Construction Data Ventures
Kimon Onuma FAIA

 President, Onuma, Inc.
Jonathan Widney

* Principal, Construction Data Ventures
Steve Jones

» Senior Director, Dodge Data & Analytics
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Dodge Data & Analytics froe at
ReseaI’Ch on Trends construction.com/toolkit

TECHNOLOGY/INNOVATION SUSTAINABILITY PRACTICES/PROCESSES

Information Mobility BIM for Contractors World Green Trends Design for Health Managing Uncertainty

Project Delivery Systems

SO S Project Delivery
Aobilit S Systems:

T L S R . . : ?Iuw Thay hnpoc: LCmciency and Proftahiusy
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Managing Uncertainty and
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Measuring BIM Lean Safety (3x)
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Impact of BIM
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Buildings
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Dodge Data & Analytics froe at
ResearCh On Trends K construction.com/toolkit

* \What are people doing that generates value®, improves outcomes™®
 *Meaningful, Reliable, Repeatable, Scalable

o **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:

e Drive more use

 Add more value

What can/should people do to move forward?

A918 AIA Conference on Architecture 2018
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Harnessing the Technology Innovation
Revolution

Harnessing:

The NOW O arving for resutte
The NEW
The N EXT
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Harnessing the
Revolution

The N OW
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Technology Innovation
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Harnessing the Technology Innovation
Revolution

+ NOW 1. Get more out of BIM

How many of you are currently using BIM?

A918 AIA Conference on Architecture 2018
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Harnessing the Technology Innovation
Revolution

1. Get

BIM in North America (3X)

REGIONAL STUDIES

BIM in Europe

free at:
construction.com/toolkit

VERTICAL STUDIES

Green BIM BIM for Owners

BIM in Korea BIM for Infrastructure (2X)

"™ The Business Value of BIM
for Infrastructure 2017

BIM in Australia/NZ

BIM in China

BIM for Water

BIM in The Middle East BIM Meftrics

N 7o NN N

Vikine . VAN

/ \
|;

i :

-

N

\ AUTODESK. Gtodon rei B i e

DODGE =%

Measuring the
Impact of BIM
on Complex
Buildings

2018




Harnessing the Technology Innovation
Revolution

+ NOW 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

A918 AIA Conference on Architecture 2018
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Harnessing the Technology Innovation
Revolution

+ NOW 1. Get more out of BIM

“Silos of Excellence” do not help

Multiple Analyses from Single Model

_ \ |' ) - . -~
- o» RS h v

A’l AIA Conference on Architecture 2018
June 21-23, New York City




Harnessing the Technology Innovation
Revolution

+ NOW 1 Get more out of BIM

Drive more adoption and use among your project team
members
Where are we now re: engineers BIM adoption?

A918 AIA Conference on Architecture 2018
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Architects’ Perception of BIM Adoption by Engineers

Percentage of architects who perceive each of three levels of BIM adoption in their market among five types of
engineering firms

4%

None/Not sure

B Low/Medium number of firms

B High/Very high number of firms

Structural
Engineers

A91 AIA Conference on Architecture 2018
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Architects’ Perception of BIM Adoption by Engineers

Percentage of architects who perceive each of three levels of BIM adoption in their market among five types of

engineering firms

4% 4% 6% 4%

130
Structural
Engineers

Electrical
Engineers

Mechanical
Engineers

Plumbing
Engineers

None/Not sure

B Low/Medium number of firms

B High/Very high number of firms

A91 AIA Conference on Architecture 2018
June 21-23, New York City




Architects’ Perception of BIM Adoption by Engineers

Percentage of architects who perceive each of three levels of BIM adoption in their market among five types of
engineering firms

4% 4% 6% 4%

None/Not sure

B Low/Medium number of firms

B High/Very high number of firms

Mechanical Plumbing Electrical Structural
Engineers Engineers Engineers Engineers

Civil Engineers
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Harnessing the Technology Innovation
Revolution

+ NOW 1 Get more out of BIM

Drive more adoption and use among your project team
members
HOW? BIM Requirements

A918 AIA Conference on Architecture 2018
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Architects’ BIM Policies for Engineers

Percentages of architects reporting each of three levels of BIM requirements policy for engineering firms on their project teams

MNo BIM policy/Not sure B BIM is encouraged but not required

B EIMis required
HIGH BIM

0 0
“ARCHITECTS 35% 51%

LOW BIM “f 0
ENGAGEMENT 93% 8%

Architects’ BIM policy for MEP engineers

gV

Dramatic differences
between High and Low
Engagement BIM users.

/
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Architects’ BIM Policies for Engineers

Percentages of architects reporting each of three levels of BIM requirements policy for engineering firms on their project teams

MNo BIM policy/Not sure B BIM is encouraged but not required B EIMis required

i AGH BIM 389/ = More of the Low h
ARCHITECTS 0 Engagement users report
LOW BIM having BIM requirements
ENGAGEMENT
ARCHITECTS

. for structural engineers.

Architects’ BIM policy for structural engineers

A91 AIA Conference on Architecture 2018
June 21-23, New York City




Architects’ BIM Policies for Engineers

Percentages of architects reporting each of three levels of BIM requirements policy for engineering firms on their project teams

MNo BIM policy/Not sure B BIM is encouraged but not required B EIMis required

ENGAGEMENT 559, 5o 5 BIM requirements for civil :
ARCHITECTS 0 0 G

engineers is still developing

LOW BIM
ENGAGEMENT 42%, among all users.
ARCHITECTS N y

Architects’ BIM policy for civil engineers
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Harnessing the Technology Innovation
Revolution

+ NOW 1 Get more out of BIM

Drive more adoption and use among your project team
members
WHY? Better Outcomes

A918 AIA Conference on Architecture 2018
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Improved Project Outcomes When BIM is Used by Engineers and Trades

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

Improved onsite
coordination of
materials/
installation

Improved overall

quality/performance
of the final building

Improved overall
project schedule

control and
compliance

Improved overall
project cost control
and budget
compliance

B Users with high BIM

engagement (more
than 50% of projects
involve BIM)

B Users with low BIM

engagement (50%
or fewer projects
involve BIM]
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Harnessing the Technology Innovation
Revolution

2. Drive integrated digital

workflows

Continuous multi-party flow of digital data

* Fabricators — bring mode
* Installers — Transfer data

* Designers — create model, code check, analyze/optimize
* Detailers — shop drawings, install/erection plans

data into fabrication systems

pack into design model to

validate accuracy and confirm installation in the field

Connecting design+fabrication+installation




Frequency of Integrated Workflow

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

MEP MEP Trades Structural Structural
Engineers Engineers Trades

I Full/nearly
full integrated

17“/ 0 T'vnirrifil; E:rnu;alf

of projects

3%

3%

B Full/nearly

full integrated
workflow, but

only on half or
fewer of projects

36%

6%
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Harnessing the Technology Innovation
Revolution

2. Drive integrated digital
workflows

WHY? Better Outcomes

The N EW
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Impact on Design, Detailing and Fabrication

Percentage of high or very high impact ratings for seven positive impacts of the integrated workflow on design, detailing and fabrication

58% 53%

Enables better Produces better | Produces better HReduces
communications | coordinated coordinated duplication
during design, designs in shop drawings of tasks
detailing and less time in less time

fabrication

53%

Provides

more accurate
estimates from
the specialty
trades

Average 55%

Minimizes
impact of
design changes
on detailing
work

Requires fewer
iterations
between
architects and
engineers

ASI AIA Conference on Architecture 2018
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Impact on Project Outcomes

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

Average 49%

44% 40% 39%

Improves Delivers better Reduces Improves my Reduces costs*
schedule guality* material company’s
performance* waste* profitablity*

A91 AIA Conference on Architecture 2018
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Predicted Future Benefits of Integrated Workflow

Percentage of respondents who predict high or very high impact in the future for each of 6 positive impacts of the integrated workflow

Better realize Enable teams Increase owner Attract, train and

design intent towork more confidence retain a more
collaboratively during design and technology-
across distributed construction savvy workforce

geographies

1%% 66% 99%

93%

Allows firms Innovate the use
to complete of new materials
more work with

less labor
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Harnessing the Technology Innovation
Revolution

Most Impactful BIM Trends and Capabilities in the Next b Years

Percentages of each discipline that predict high or very high positive impact for emerging BIM trends or capabilities over the
next five years

tructural MEP Structural MEP

Architects |[Engineers Engineers GC/CMs Trades Trades

Tools that allow visual and creative

insight to produce better design alternatives 45%
in less time

Intelligent models that lead to more

consistent and coordinated contract 52%
deliverables

BIM-based processes that produce better 48%
coordinated shop deliverables in less time

Single source of truth of project data, accessible 55%
anytime, anywhere in the office, shop or field

Integration of analysis and code-based 48%
design with 3D models*

Ability to visually simulate project delivery 399
timelines for estimation and coordination ?




Harnessing the Technology Innovation
Revolution

3. Embrace generative and
computational design

The NEXT
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Harnessing the Technology Innovation
Revolution

Commonly used in
product design

» setl parameters and
constraints

» the computer
analyzes 1000’s of
feasible options

Optimize the solution
within parameters
and constraints

ASI AIA Conference on Architecture 2018
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Insight Capabilities for Generating Design Options

1 Early-stage sketching that connects conceptual design to BIM with smart
objects that flow into later stages of design

. Early-stage sketching that uses constructability constraints and building-code
requirements to drive geometry and behavior of desigh models

3 Creating visual logic to explore parametric conceptual designs and automate tasks

q Using generative design to cycle through thousands of design choices, testing con-
figurations and developing more sophisticated solutions through multiple iterations

K Incorporating reality capture to document existing conditions more accurately

6 Integrating design options with GIS data to more fully represent the
contextual environment

A91 AIA Conference on Architecture 2018
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Sale | Client | Concept model
/1



"' Explore | Alternatives | Optimization



"' Documentation | Detail | BIM model



"' Construction Planning & Execution



Awareness and Use of Generative Design

B Aware

" Not Aware

B Not Sure

A918 AIA Conference on Architecture 2018
June 21-23, New York City




Awareness and Use of Generative Design

B Aware - Aware but not currently using

" Not Aware

B Not Sure
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Awareness and Use of Generative Design

B Aware - Aware but not currently using

" Not Aware 2 Aware but using for less

than half my projects

B Not Sure

B Aware and using for half
or more of my projects

Ground Floor Opportunity!!!
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Harnessing the Technology Innovation
Revolution

3. Embrace generative and
computational design

WHY? Better Outcomes

The NEXT
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Impact on Design Process

Percentage of users reporting high or very high level of benefit

96% 90%

| engage clients | can repeat | often find solutions
more effectively in successful design for projects that are
the design process approaches on applicable to
similar projects different project
types
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Impact on Design Solutions

Percentage of users reporting high or very high level of benefit

| improve quality | produce more | discover | produce better | explore more | produce more
control constructable solutions for design solutions design alternatives sustainable
design solutions project issues/ within the budget design solutions

design problems

A91 AIA Conference on Architecture 2018
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Impact on Production, Construction and Operation

Percentage of users reporting high or very high level of benefit

Helps me Improves Improves the Positively impacts
produce a better- contractor functionality of the budget control
coordinated set of understanding completed building | and compliance
architectural and of design intent

engineering design
documentation

Reduces errors

and omissions in
architectural and

engineering design
documentation

Reduces errorsin
field installation
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Harnessing the Technology Innovation
Revolution

The NOW  @mteamsz ()9

Resources
the NEW i, 30% —

the NEXT % 10%
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Dodge Data & Analytics froe at
ReseaI’Ch on Trends construction.com/toolkit

TECHNOLOGY/INNOVATION SUSTAINABILITY PRACTICES/PROCESSES

Information Mobility BIM for Contractors World Green Trends Design for Health Managing Uncertainty

Project Delivery Systems
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Thank you!
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Town Hall Discussion
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Town Hall Discussion

Stephen Hagan FAIA

* President | CEO, Hagan Technologies

* Principal, Construction Data Ventures
Kimon Onuma FAIA

* President, Onuma, Inc.
Jonathan Widney

* Principal, Construction Data Ventures
Steve Jones

» Senior Director, Dodge Data & Analytics
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Contact Informa

]

Stephen Hagan, FAIA
President | CEO
Hagan Technologies, LLC

Email: stephen.hagan@gmail.com

Office Telephone: (703) 887-1886

D aala. Coacels A PP S ¥ s e —
rnole: Session Organizer Vioderatot

Cell Phone: (703) 887-1886

Role: Panelist
Kimon Onuma, FAIA

President

Onuma, Inc.

Email: ko@onuma.com

Office Telephone: (626) 793-7400

Cell Phone: (626) 644-9520
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Role: Panelist

Jonathan Widney

Principal

Construction Data Ventures
Email: jonathan.widney@gma
Office Telephone: (420) 250-4626

Cell Phone: (480) 250-4626
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Steve Jones
Senior Director
Dodge Data & Analytics
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Thank you!
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Innovation™ evolutlon
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