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Robert “Bob” Bray Tim Kelly

As the General Manager of Autodesk Tandem™ Bob is As the Product Manager of Autodesk Tandem™ Tim is
incubating a new business initiative within Autodesk. Our responsible for shaping the product and workflows. Tim has a
mission is to transform the built asset lifecycle with Digital wealth of industry and product experience having worked as a
Twin technology and solutions. In the past 23 years at BIM Manager for Satterfield & Pontikes Construction, and as a
Autodesk, Bob has served in several critical product Product Manager at Assemble Systems and Autodesk. Tim
development roles and has led the product development of holds a BS in Construction Science from Texas A&M

BIM360 Design and Autodesk InfraWorks. Bob holds a BS in University.

Computer Science from the University of Missouri.



Digital Twin
Opportunities and Challenges
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Transtorming the Asset Lifecycle
with a Digital Twin

. . -xa\%.\ o physical ass Onsffu
Design & Construction & A0 °ts "¢, Handover
Procurement " DESIGN Commissioning
N
N/ . ’
Portfolio , Space Planning
Planning Ny . . — & Utilization
1
| ;
Portfolio s e 11| - — Predictive, Planned
Management g g - & On-Demand Maintenance

RRSERTEL ..

\ Performance Monitoring
Asset & Portfolio Analysis & Tuning

Asset Knowledge
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Digital Twin Maturity Model

AUTONOMOUS
COMPREHENSIVE
PREDICTIVE

INFORMATIVE

Digital Transformation

DESCRIPTIVE

Business Value

Source: Verdantix - Smart Innovators: Digital Twins For Buildings, June 2020



Industry Challenge

DESIGN

Project teams deliver
data locked in files

Owners may

ask for “BIM”
OPERATE



Industry Challenge

Owners receive this... ..when they need this!
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Industry Challenge

. DESIGN
How do we deliver -

on BIM’s promise
of a data-centric
workflow?

Project teams deliver
data locked in files

Owners may

ask for “BIM”
OPERATE



Start Digital and Stay Digital with
Autodesk’s Digital Twin Platform



Start Digital and Stay Digital

Autodesk Tandem™ will normalize project data and track a digital thread
of information for each component of a facility from the time it's designed

to the day it's decommissioned
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Start Digital and Stay Digital

Autodesk Tandem'™ is a digital hub that can integrate with new and
existing systems to connect the digital model to the operational and
performance data of its physical counterpart

| EXTERNAL DATA
" | GEOSPATIAL SYSTEMS & DATA

BUILDING & INFRASTRUCTURE SYSTEMS & DATA

PROCESS SYSTEMS & DATA

IoT SYSTEMS & DATA

DESIGN &

CONSTRUCTION DATA [

@ O O &

BUSINESS SYSTEMS & DATA
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@3 construc

FACILITIES

REPOR

s

Extending the Value of BIM

-] -] -] -] -
Name CreatedBy CreatedOn TypeName Space Description
Bath/Shower-1 mariangelica.carras| 2011-09-27T1¢ Bath/Shower B204 M_Bath Tub:1525 mmx760 mm - Private:1525 mmx760 mm - Private:582931

Bath/Shower-2

mariangelica.carras|

2011-09-27T1¢ Bath/Shower A204 M Bath Tub:1525 mmx760 mm - Private:1525 mmx760 mm - Private:582924

Owner

8205 M_Hot Water Boiler - 59-440 kW:147 kW:147 kW:557516

A205 M_Hot Water Boiler - 59-440 kW:147 kW:147 kW:530072

B103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:159159
A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162487
Al03 M_Base Cabinet-Double Door & 2 Drawer;1000mm;1000mm:162488
A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm: 162489
A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162493
Al03 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162495
A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162496
A103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162497
B103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm: 155262
B103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:160671
B103 M_Base Cabinet-Double Door & 2 Drawer;1000mm;1000mm:160717
8103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162230
8103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162311
B103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162357
8103 M_Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162383
Al03 M Base Cabinet-Double Door & 2 Drawer:1000mm:1000mm:162486

|| ||| ||| || || =

Architect

okt i 'ﬁi‘ll"‘z|= > ol |
Engineer
W

CLASSIFICATION DATA MODELS

OmniClass Standards
Uniformat COBie

Masterformat

A

Custom/Other Custom

= Data Validation

Contractor

= Analytics
= B2B System Integration .
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Enabling a Digital Twin Lifecycle — New Facility

OPERATE

Enable cimulations

Physical Def

Facilit

Connect & Collect Operational & Performance Data

Capture & Classify Object & Asset Data

Commission o
Facility with Digital
Digital Twin Twin

el

Continuous
[teration &
Improvement

Specify Desired
Operational Outcomes
and Data Requirements
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Enabling a Digital Twin Litecycle — Existing Facility

OPERATE

Facility

Scan & Model
as built Facility

Connect & Collect Operational & Performance Data

Capture & Classify Object & Asset Data

Specify Desired
Operational Outcomes
and Data Requirements

Commission
Digital Twin

Digital
Twin

e

Continuous
[teration &
Improvement
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Achieving Better Outcomes
with Autodesk’s Digital Twin Platform



Design & Construction
Procurement

Portfolio
Planning

Portfolio =~
Management

Asset & Portfolio Analysis

Asset Knowledge

Digital Handover
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Digital Handover
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Digital Handover

Capture and Verify the data in
@ Autodesk Tandem during
design and construction

Specify the desired operational Commission the facility and
@ outcomes and data requirements @ leverage Autodesk Tandem to
in Autodesk Tandem accelerate operational

readiness

{
QO 8 o
 DESIGN Commissioning




Digital Handover — Specity

construciwin FACILITIES REPORTS MANAGE
Uniformat
110
Select classes 1593 e
> Interiors 75 . == Y — I - ——
C 2 - — N pa— -*:'I‘.‘j’;'.-d S y .0 *
PR S —t et S
v [w] Services Define Clc at10 e 0 be usec
S Conveying O 0 J1A113 C - g ll
D10 eSS A ——T 1 e = —— \g 5
vz Plumbing 3 HE 8 S =
D20 { HE B X i1 )
Q i E - E 17
5 Domestic Water Distribution 5 g q A | S ir
D2010 27 | O 1AL 0 HA S 2
1 = - SRR RE - ] }:
5 Sanitary Drainage 62 f 14 - z; ] - ugs : 3 E
! - ] ] iy, | S . =
02020 | 11 400 :
5920 | lm ‘1 HA O —r QF | I
- - f - T .
5 gg(i)gdolng Support Plumbing Sys... sl | i I’ B | ggg I Q i ,,,)l:llr.‘-
155 | IE | ' ===
General Service Compressed-Air foat < = = e i
D2050 | EE \ W
N Process Support Plumbing Syst.. | o N )
D2060 ' .
3 o Heating, Ventilation, and Air Condi... 2
D30 :
: Exterior Ramp 1
HSS12X12X1/2 1
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Digital Handover — Specity

A

ﬁ%; COI'IStTUCT\Ni 1 FACILITIES REPORTS MANAGE | School of Medicine and Biomedical Sciences

&
N

| COBie Pumps & Delete | G Reset
= Parameters
t—]
e Name Data type Measure Unit Symbol Precision Description Restricted?
D) Name Text v - v - - Common Name and Location ]
Type Text v - _[_- h L]
: Define the parameters to be captured
enenonset et o fqr ;peuﬁ; asset types within your .
Digital Twin
Location Text v - v - - Space Name ]
Current Integelr Curren Amper v A v - Amps L]
Volts Integel v Power Voltar VA - Volts []
Frequency Integel Freque Hertz Hz - Hertz L]
izt Flow Rate Integel v Flow v Liters /s v - Flow Rate L
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Digital Handover — Capture and Verity

# Core Structure * ©®

[ SBSMBS-HOK-CORE-STRUCTURE-central.rvt
Updated 1 month ago

&3 constructw

v DATA SOURC

# Furniture *x @
[\ SBSMBS-Furniture-Central.rvt

& Core Str

Updated 1 month ago a . a > a .
& HVALC *x &
[ SBSMBS-RGV_MEP-Central_V14.rvt N e
Updated 1 month ago E:;;“S ~ 2
SRS 3 igh
# Interior *x & g T S Il ll l'
[ SBSMBS-HOK-I-central.rvt —— = * ‘ Elﬂ% El HE E
Updated 1 month ago 3 l.i i ‘: <
I B 3 i |

# lighting *x & H iz E E 3 g HE
[ SBSMBS-HOK-C-L-central.rvt 11k : .
Updated 1 month ago 4 HiE il l ﬂ; i :

N i
# Plumbing * & ;
[ SBSMBS-RGV-P-Central_Vi14.rvt = ._ |

Updated 1 month ago

Updated 1 mo

# Shell * ©®
[ SBSMBS-HOK-Shell-central.rvt P

& Shell
@ [ SBSMBS-HO

Updated 1 month ag

Updated 1 month ago

# Site
[ SBSMBS-HOK-L-c

Updated 1 month 3go

& Site *x ©

h SBSMBS-HOK-L-central.rvt
Updated 1 month ago
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Digital Handover — Capture and Verity

& construc’ ~ Floors
PLATFORM 640 B =L B ¥
o e TSRS —3 =<
..... /’ t_‘\“\ - : EE—
' v| BASEMENT 2 14829 |) | -

BASEMENT 1- ZONING P Fj[ter 1O displa

MSK-006 - RISER DIAGR!/ : . :
CAD LINK MODEL) and assets 1n Qur D]g1_l Twm

NFTA SUBSTATION 2| | ll_ ‘ ——— e oo
more ~ | BN ' l BE SE
| S
Q&H
= Systems
B. Shell 10
D20. Piping 79730
D30. HVAC 17003 ()
Revit Categd D40. Fire 1(:)
gl bt D50. Electrical 3752 ()
Center line
More  ~-
Center line '
(
B Center line 1391
Center Line 767
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Digital Handover — Capture and Verity

COBie Pumps

cine and Biomedical Sciences

27 construr

B

Manufacturer Bell & Gossett g s S — B el

Capture and edit parameter

BasisOfDesign- — | § N |

e ——

| BasisOfDesign-

data in either the

‘ ModelNumber
isOfDesi ropert nel, in tabular format, or in external
' Baslsﬂf[]emgn—wntes p Ope y pa e ,] dDUld O d y or in exte d
L ' Churn Pressure 10 tOOI.S l] ke M]CFOSOft EXCG[
~B 1
Controller Type ~-' G
3] Current 50 A 1
Flow Rate 2015 L/s
o) Frequency 0 Hz
Location Basement 2
Name Name Pump 5
SAaciAl Spacial Placement
Specifice
-— Specification Set
Type
Type Double Suction Centrifugal
- Volts F"lepﬂ
=l Volts 460 VA
— Name BG-VSX_Double Suction
LZl_j Split Case Pump_VSH
10x12

Model Courtesy of HOK



Digital Handover — Capture and Verity

&

ZJconstructwin

2

Classification

Level

MasterfFormat

Uniformat

COBie Pumps

FACILITIES REPORTS

BASEMENT 2

Heating, Ventilati.. v

MANAGE

——r

I
|
| .
B ‘ —

~ = Capture and edi

:

| School of Medicine and Biomedical Sciences

g

t paramete

- ’

/

r data in either the
I property panel, in tabular format, or in external
like Microsoft Excel

Ir tools

. BasisOfDesign- r_ ‘7 A | 7 ' l =
=j Manufacturer Bell & Gossett __‘“_:: ' = ' W
BasisOfDesign- = P | '
ModelNumber e-HS
BasisOfDesign-Notes | - { .
Churn | L= — -
INVENTORY 3 filters x] Export Import X
Name Level MasterFor... | Uniformat BasisOfDesiqg... | BasisOfDes...| BasisOfDes..., Churn Pre... ‘ Controller I:-:-‘ Current ‘ Flow Rate ‘ Frequency
BG-VSX_Double S... BASEMENT 2 230000 D3040 Bell & Gossett  e-HSC 1034 | 50 2015 I
BG-VSX_Double S... BASEMENT 2 D3040 Bell & Gossett | e-HSC 1034 50 2015 I
BG-VSX_Double S... BASEMENT 2 D3040 Bell & Gossett  e-HSC 1034 50 2015 I
BG-VSX_Double S... BASEMENT 2 D3040 Bell & Gossett  e-HSC 1034 50 2015 I
BG_Base Mounted D3040 0 0 0 l
BG-VSX_Double S... BASEMENT 2 D3040 Bell & Gossett  e-HS( 1034 50 015 ‘
Double Suction Centrifugal
PUMDS BG_Base Mounted D3040 0 0 0
BG_Base Mounted D3040 0 0 0
460 VA :

..

Model Courtesy of HOK



Digital Handover — Capture and Verity

7 u i .
& construc Classification

Level
MasterFormat

Uniformat

COBie Pumps

BasisOfDesign-
Manufacturer

' BasisOfDesign-
| ModelNumber

BasisOfDesign-Notes

Churn Pressure

Flow

Controller Type
Freque
, Current
Locatio
Name
Spacial !
D Flow Rate
'\-/" Specifica
Tvpe Frequency
== Volts Location

Robert Bray | — T AT
BASEMENT 2 il R —— | _————
15 hours ago , = " L =
::;:::»:--.‘ =y "o? } —= -. . / .-, |
i -Nkf -"————__""' - — o ) .
svc-dt-importer . - B 1 4
D3040 g e — o L

1 month ago

Track changes to your Digital Twin for an

individual asset

Robert Bray
15 hours ago

Bell & Gossett

B Robert Bray
e-HSC 15 hours ago }
Robert Bray )
1034 15 hours ago R &
60 Robert Bray

Z minutes ago

50 Robert Bray \ ']

15 hours ago

2015 —Robert8ray \

15 hours ago B

Model Courtesy of HOK



Digital Handover — Capture and Verity

A
&3 constructw

HISTORY 9/16/2020 - 9/23/2020 v

Y  HISTORY
. HVAC - SBSMBS-RGV_MEP-Central V1/ S S
HVAC - ——— — — N .
- e —SSTT | ::7))
© HVAC Or track changes across your entire Digital Twin
14 minutes ago .
= . filtered by date range, asset type, space, etc.
A Robert Bray _ ,
¢ 1elementon 1 level edited | ) | |
€ v BASEMENT 2 1 ©| | Fr-: l D B e
Mechanical Equipment : BG- ' J_ '
~ VSX_Double Suction Split Case ; J
Pump_VSH-10x12 : VSH- A |
10x12x11.5A_326T/TS Standard s _
@ HV) |
z COBie Pumps | Current : —
8 15h .
A Robe 58 60 e %r l .
# 1elems§ L ::: |
8 > BASE @ HVAC ‘ )
@ HVAC £ 15 hours ago — = ,
&3 15 hours ac A Robert Bray ————— . Q | - - =
A Robert Bray ————T : a— - -
& Velemehton # 1elementon 1 level edited ' ' '
(3 & > BASEMENT € > BASEMENT?2
@ HVAC
£ 15 hours ago © HVAC
: 2 Robert Bray 55 15 hours ago
# lelementonllevell o _n_2» . n

Model Courtesy of HOK



Digital Handover

Transparent collaboration to Accelerate operational readiness
improve decision making and by providing easy access to
reduce rework detailed facility information

@ a
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Architect

Contractor

& construc
[ ] [ ] ?
D] g ] ta l Filters | 1dentity Data
[ ]
TW] n E Comments KP, MP
Design Option Main Model
Door - Tag Remark 4/3/20 16:12
@ DoorKeyRemark 8
History | DoorTagRemark
DoorTypeRemark
Edited by
Image
Mark 6229A
Name F SingleFlush_HOK_I
F SingleFlush_HOK_I
Type Name 36 x 84 WD DR, HM FR
@ Workset Interiors
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Together we can Achieve Better Outcomes

Autodesk Tandem
Community Program

Monthly
Webinars

Discussion
Forums

S
>~ Quarterly
o Updates
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