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Class summary

This class will present case studies of inventive Building Information Modeling (BIM)
approaches adopted by 2 very different facility owners. Each one pushed beyond
iIncremental BIM adoption to rethink workflows, develop BIM object libraries, and
transform project processes. See results of their efforts presented from theoretical and
practical perspectives. A large healthcare faclilities owner integrates BIM libraries and
standards throughout the project lifecycle. Their BIM library objects embody design
requirements; data management protocols; local/global best practice standards to
iImprove reliability and efficiency of BIM for design, delivery, and facility management with
support; and additional capabilities such as 3D stereoscopic viewing, way-finding, and
seamless data-sharing with facilities management (FM) applications. An international
developer/operator shifts the focus of BIM organization from component-type hierarchies
to elements representing installation and construction processes as performed on site,
Informing better cost and prefabrication analysis.
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Key learning objectives

= New Owner-driven approaches to leverage additional value
from BIM Investments.

= Produce BIM better fit to support intended purposes, Improve
reliability, efficiency, and quality assurance.

= Coordinate Faclility Design Requirements with Facility
Maintenance Needs.

= Clarify Facility Data Requirements for design, construction,
and FM
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Time to Chime In !

By show of hands, how many here are primarily:

= Owners / Facility Managers

= Builders

= Designers

= Software / Hardware Solutions Developers
= Consultants

* Educators

= Chefs
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Developing Processes that Connect People to Information

Efficiently connecting field personnel with the right information
at the right time is a major challenge especially with the enhanced
reliance upon BIM for this project. Remote access to the BIM
became the solution. A project dashboard was created that linked
anyone with internet access to the entire project information
library. Touch screen plan room computer interfaces all but
replaced paper drawings in the project site office, reducing
printing costs by over 50%. All models and plans were uploaded
and all details were linked electronically to speed access.

Information made it to the field quickly through touch screen
terminals and tablet computer interfaces. An immense project
information wall containing the digitally produced site logistics
plan was reviewed by all tradespersons in a daily planning
meeting. This plan graphically communicated deliveries

and work planned for the day, helping to deliver 400,000 CM
self-performed work hours without a single recordable safety
incident.

Touch screen plan room computers replace paper

drawings

Field computer dashboard inter-face

2005 2013

In-wall documentation for facilities maintenance

Electronic closeout and O&M interface for
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Integrating BIM and Green Building Objectives

Improve BIM Adoption and Sophistication

e . ‘/ . ‘/
\ B||V| | | VDC | \VDC ) FM&O’
¢ l l
BIM
BIM + Green
Do Less Harm Sustain Improve
X . ‘/ . ‘/

Accelerate and Track Green Building Accomplishments
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Process and Data Platform

BIM
Data
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Process and Data Platform

Various User Interfaces / Desktop / Web / Mobile / Apps etc.

Visualization Space BIM Facility In-house Other Future
(stereoscopic) Planning Management CMMS Applications } Applications
Web Services / API / Other formats

Facility
Planning | Management
Data

In-house Future
CMMS Data

Showcase
Data

@) _sirategic (é.

s buildinginnovation

MOH HOLDINGS Oy .o ecodomuys

_— e
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firce: dreamstime.com.
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Piecemeal Approach to Communication

r

A1

Facility

- - s necessary.|
of intemal
Bracket 1

Architects E= _ e
= N

Dispenser: papet! hang n
T N Manager
Dispenser: soap antiseptic  |Fumiture (Fiting | 2 | 1 |tobasin
Flowchart stand: mobile Fumiure (Fitting | 3 [ 1
Linen carrier: dirty, single Furréture ! Fitting 3 1
Creygen flowmeter Furniture / Fiting 3 4
Sharps bin Furniture / Fitting 3 1 |mounted on trolley
Shelving unit: adustable | Fumitwre / Fiting | 1 1
Stool: adjustable, mobile, high | Furniture / Fiting 3 1 |for staif - B IT'I'Pm- e
Suction bottle Furniture / Fitting 3 4
Suction bottke carrer Fumiure (Fiting | 3 | 1 |mobike Room Fitting and Furnture
Tabie; overbed Fumdue Fitng | 3 | 1 |pescription Category Group | Qty |Selection / Remarks
Trolley Furriture ! Fittng 3 1 |Ai Tlowmeter Furriture | Fitting 3 4
[ Wasto Bin: cinical Fumiure Fiting : ! |Bend'|:lamina1e. free standing | Furniture | Fitting 3 1
. |Waste bin: paper, 20 Litre Furmiure | Fitting 3 1 |tobasin — - -
E n gl n e e rs Wriehoard Fumure | Fiing z T lao0re0 Blind: Venetian integral Furniture | Fitting 1 1 E:::E?:?Iomﬂo:dseﬁgﬁgn?
observation windows
Bracket: television, ceiling Metatwork 1 1
Chair: visitor, stackable Furnitwre ! Fitting 3 1
Curtain track: bed screen -
[Gurtain rack: window e
Curtain; bed screen s

privacy sssenfial

Cutain: widew |
1 T 1 i [ Dispenser: soap

FM Team

~
i

Maintenance
Team

Dispenser: soap antisepic

Flowchart stand: mobile

Linen carrier: dirty, single |

Creygen flowmeter !

Sharps bin

Shelving unit: adjustable

O

Siool: adjustable, mobile, | &5

Suction bottke

Suction botthe carrier S0/ 1400mm clear

ning I:-cl.a.:l!l:

. eraation: pana
Table: overbed optional Hardware G
Trolley Refer io HIDRFG Part

C DOORS

Carpet
aisn

Waste bin: elinical

Waste bin: paper, 20 Litre
Whiteboard

Healthcare
Professionals

m AUTODESK UNIVERSITY 2015 16 A AUTODESK.



Inadequate Faciity Maintenance Information

Adjusted the thermostat, but
Room 3216 is still too warm

~ Control panel functions ‘\ o a

properly fip 2 .. ‘® .

® g ..

A ladder is needed to ®

inspect the Fan Coil Unit / “\Q%
\ — »

Inspection of Fan Coil Unit » 2 o’

confirms the blower motor @

must be replaced J Trip , "G ‘- .

‘@ g ‘®

Replace the blower motor | @gpe @p» @» Trip5 | Search for model number in
and mark the issue resolved e & & Fan Coil Unit spec & acquire
' the needed motor

Source: [1] cardinalheating.com, [2] flccontracting.com, [3] perrinmfg.com
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Lifecycle BIM Proof-of-Concept
.HHo dln S.Ri€x Ltd

X2

buildingSMART.

HONG KONG
buildingSMART Hong Kong
International BIM Award 2015

Presented To

bimSCORE, Ltd. D.B.A.
Strategic Building Innovation (SBIsbimSCORE)

In recognition of the team’s award winning project entitled
“Lifecycle BIM Proof-of-Concept for MOH Holdings Pte. Ltd.”
Presented at the
buildingSMART Hong Kong International BIM Conference 2015

ma-u&mmn Hong Kong Science Park
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Challenges

BIM Library Approaches
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Challenges

Maintenance of Many
Data Sheets & Drawings
Unpredictable Standards
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Room Data Sheets
: }u,;‘?— - . \ A

"~ .-' .’.’.’ J‘ '.' ! . ."-o‘ \.‘ '
SN P LA

Equipment Cut Sheets

—
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Time to Chime In !

How many here work with space planning requirements?

How are these published:

= Binders?

= PDF?

* Vulcan Mind Meld?

= Online Requirements Documents?

* BIM Library Objects?

= Interactive Online Planning Systems?
* What standards?
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5 Bed Room

Nurse Station

Typical Rooms

ICU

OT-5

—_J’—-—-——-——————-l————____.

CT Scanner

!

1

_ | ’_
| I

“ 1
1

X-Ray

Single Beddér
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Requirements Published via Data + Web Services

AUTODESK UNIVERSITY 2015

Exported for Use by Consultants

Supportmg Detail Desngn
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Accomplishments

Single Source
Design Object Library
Client BIM Standard
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Object Library Part Parameters

Field Name Data Type Size

OperationType Text 50
FrameDepth Number Double
FrameThickness Number Double
PanelPosition Text 50
ShapeAspectStyle Text 50

FORM Width, Height, Color, Style
The geometry and materials of a designed part

FUNCTION

The requirements or intentions for a designed part

BEHAVIOR Actual Heat Gain / Loss, Structural Deflection
The performance of a part in the context for which it is
designed.

Source: CIFE, Stanford University
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Online Library Embodies Standards

Accomplishments

Single Source
Design Object Library
Client BIM Standard
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We need to add this
Boom Arm in this ICU

' B e Bm  mm @ s
AN T
Room |
00 1. Select category: :

B Standard

Bl Ceneric Mogels

N S NN W A O et s, Chi < mic gt © B O @iy ol

component libraries)

2. Click on the images

below to add
components Iinto this

L 4

1 Bleachers_12R«c ‘

space.

r----.
1 Cube

. iy
| R -

It is then added as new
a requirement and
ready to be used by

consultants

31
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Object attributes
can be added, or
the cut sheet can
be attached as
linked doc

(Norwe )

D;_ L2 ptaniimtey for
L .‘.‘ "Pw“”

(SR refatsosth o
fer tha cemaunent
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nline Library Embodies Current Standards

Accomplishments

Single Source
Design Object Library
Client BIM Standard
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2D Drawings

Model and Space Requirements
Integrated in Cloud

Room Data Sheets

panmet Typicst Aoams
oo Hame Consult Room conss -
iture
Category Group | Qty |Selection /Remarks
»et Room Area srierea | 140 ms -
Spis———— N Furriture | Fitting 3 4
Bubtotal of Bricted Area| 1400 m. standing | Furniturs | Fiting ] 1
Hours ot Operation 24 Howrs Furniturs | Fiting 1 1 [to intemal windows as necessary.
Secupancy 1 panene. 1 2 support persons: 1-2 s cantrols 1o both sides of intemal
obsenvation windows
—— Metatwork 1 1
Description Special The Consut Fcam faciates ervale consuwtaton and xaminatin o Furnéture | Fiting a 1
Fequiremems Patierts. lamiy nappor persons mly be prese. A second egess doar
iy b recuad Yor sia salety [ — T T
Acoustics: Beund atlenussion lsvel - Righ: Acousts priacy essertisl rora— 7 T
Body Protected electcal area for satet
B —— v Furniure / Fitting 3 1
smendment -2 o
3.12.2013 - tsmue of Dram 2 Furriture | Fiting a 1
28032013 - msue of 33 D
Furriture | Fiting 2 1 |near entry
Eetope s Fin roatton Furniture | Fitting B 1 |wbasin
r ey = | —— Furniture | Fiting B 1 |wbasin
‘Grimng = Fretinisned [Drop- Furniture | Fitting 2 1 |tebasin
_ 00n | 200
Tre [Fmiaam [ awesreear Same e Furniure / Fiing 3 !
mar Composae Pretnare [To acor tam= Furniture / Fitting 3 1
Foisceon o Fe
Composte =.FE{I'I‘:.¢= ;;ITTF"P{‘ phabe b0 Furniture | Fitting 3 4
— — —_— — Furniture / Fitting 3 1 [ mounted on trolley
Giazs oeservatan pansi openng jocuacs Furrdtrs 1 Filing T 7
optiora, Haroware o acyy =" -
Fecer i vabrrc ran , high | Furniture | Fitting 3 1 [for statf
Fcor fnisn iy Stardard s |Seamices cowed [Earpes Furndure / Fittng i 4
M e Furniture | Fitting 3 1 maobile
T e T BT O = -
i G 3 I —pr— urniture { Fitting s !
ey ag Furniture | Fitting 3 1
Ve e [or Eina
Furniture / Fitting 3 1
Furniaure | Fiting = 1 |wbasin
Furniaure | Fiting 2 1 |s00% 600
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Auto-generated BIM
Room Templates

MRI-PR-S

MRI

S

.
Procefjure

nninlg

Room

https/ A wwnw.onuma.comysplan/OPS/smodulet/viewSpaceCobieAttribute.php?sysiD =

v
Project Department
1 Name Project Functional Area Name  Project Room GUID Project Room Name Room Code Omniclass Code Area Occ Ceiling Height Door Width  FloorLoad  Noise
8312036e-8ae3-€311-931 r = r r
2 DENTAL SERVICE (222) RECEPTION AREAS 0015540¢5205 Recestion RECP1 100 o 108 36 &
7c0ab1/6-80e3-£311-9311- r r
3 DENTAL SERVICE {222) RECEPTION AREAS 0015540¢5205 Todet, Public Tl 13231715 0 0 3% ]
7¢0ab116-89e3-¢311-9311 r r
4 DENTAL SERVICE (222) RECEPTION AREAS 00155005205 Todlet, Public i 13-231715 50 o % % @
740ab116-89¢3-€311-9311- r v
S DENTAL SERVICE (222) RECEPTION AREAS 0015540€5205 Waiing WRCD1 ™ o 108 % &
7208b1/6-89¢3-e311-9311 r r
6 DENTAL SERVICE (222) PATIENT AREAS 0015540¢5205 Operatory, General Treatment ONTGY 13516427 14 0 102 % €
7112a360-80e3-€311-9311- r r
7 DENTAL SERVICE (222) PATIENT AREAS 001554065205 Operatory, Gereral Treatment DNTGY 13516427 14 0 102 % )
L 99123 36e-Bae3-€311-9311.
A | o T [ S (S 3 | K o R s | T | AA AB
1 Project Room GUID N UMONS QT Cost Content Name Weight  Meight Width Depth  Hertz _ BTU Per
720a6176-89¢3-¢311-9311
001550045205 AL0es 1 & Mirror, Float Glass, With S5 Frame 22 36 15 1 L °
720ab176-89¢3-€311.9311
Aso7s 1 16 Dispenser, Soap, Disposable 2 1n s ) °
7200b176-89¢3-€311-9311
00155005205 As077 1 as Dispenser, Hand Sanitizer, Hands-Free 2 1s 7 (I [ T o
720a5116-89¢3-€311.931
001550045205 As077 1 as Dispenses, Hand Sanitizer, Hands-Free 2 1s 7 3 o | °
720a5116-89¢3-€311.9311 Dispenser, Paper Towel, 5, Surface
7 00155405205 Asoso 1 57 o . B 13 7 °
720a81%6-8903-¢311-9311. Dispenser, Paper Towel, 55, Surface
8 001550045205 As0S0 1 87 Mounted a el 13 7 o
72048176-89¢3.€311-9311 Waste Disposal Unit, Sharps w/Glove
9 003 As106 10523 1 ) Oispenser s 25 13 6 o |
7200b176-89¢3-€311-9311 Hook, Garment, Double, S5, Surface
10 00155404520 As1as 1 B tounted ° 2 - 2 | | o
720a5176-89¢3-€311.93¢1 Console, Treatmens Unit, Dental
11 001550045205 o670 11165 1 8337 73 as 32

33

Additional / Free Form Attributes

Attribute Name
windows
Seneral Lighting Motes
redical Air ma
Oxygen OZ
Cornice Finish o1
Cornice Material 01
Ceiling Finish 02
Ceiling Material 02
Skirting Finish 02
Skirting Finish 01
SKirting Material 02
Skirting Material 01
wall Protection Finish oz
wall Protection Fi h o1
wall Protection Material 02
wall Protection Material 01
wall Finish 0z
wall Material o2

Finish 02

Material Alt
Floor Material 02
Clear Ceiling Height

Room Description

ves
colour corrected
1
1

Al
i
Pb
FE

W
W

L

Pf-PWC-Crad

MOF

Co

Acr-w

P

T

Cp

W-rds

3000

The Class B2+ Bedroom will be
provided with an Ensuite and
airconditioning; no TW or phone
services are prowvided (refer to MOH
policy documents for information).

BIM Space & Equipment

sheets
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Better Reliability & Productivity

--$

Accomplishments

Single Source
Design Object Library
Client BIM Standard
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Process and Data Platform

Various User Interfaces / Desktop / Web / Mobile / Apps etc.

Visualization Space BIM Facility In-house Other Future
(stereoscopic) Planning Management CMMS Applications } Applications
Web Services / API / Other formats

Facility
Planning | Management
Data

In-house Future
CMMS Data

Showcase
Data

@) _sirategic (é.

s buildinginnovation

MOH HOLDINGS Oy .o ecodomuys
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Space and Equipment Planning (SEPS)

Kimon Onuma, Onuma Inc.
KG@Onuma.com
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Schoenbach OCFM PhD, LEED AP OMB Budget Onuma, FAIA
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OMB, MAX gov Veterans Affairs Defense -DHA MAX gov
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Current Silos and Handoff
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Solving the Handoff to Operations

Medical

Space
Program & CMMS / CAFM
Tech. Criteria Facility ay finding
Design ng

Equipment &
Furniture ogistic
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Construction ,
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CMMS
Medical
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Project Specific Output back to Corporate Systems
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Data Layer and Data Service
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1691 + SEPS Webservices to BIM
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Master Tables
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1691 + SEPS Webservices to BIM

BIM Objects with namlcal
dynamically enerate

injected attributes

from 1681 BiMs

Master Tables
Public Webservices

Automatically
Generated

Project
Specific BiMs
with SEPS
Attributes

- o

Project
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SEPS BIM
Excel Export

Tables
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Project
Tables
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1691 + SEPS Webservices to BIM
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1691 + SEPS Webservices to BIM
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Many Stakeholders Using Different Tools All Reading from SEPS

--------------------------------

e BiSketchUp g:ttainia
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SEPS BIM
Excel Export

BIM Objects i
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Templates




BUILD
TEMPLAITES
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BIM O

TEMPLATES

ONUMA

Build ONUMA
Templates Live

Use the onfing Jtility 1o connect ive 10

SEPS and output BiM tem

drectly from SEPS dsta

- OR =
Download Static ONUMA BIM Templates

NOTE: These are static "snapshot” templates created in April & May, 2015
They are used as the basis for future updates to VA Departments and for dynamaically generated BiM Templates. Since
criteria data from SEPS s constantly being updated it is recommended that users generate a "fresh”
ONUMA BIM Template using the online utility:
o create current Bvous and content ONUMA room lemolates use

the Space and Equipment Aggregator Utility,

b
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BUILD
TEMPLATES

=
s11\Y

TEMPLATES

AUTODESK
REVIT

Build Revit
Templates Live

wine ublity Lo connect ive 10

arectly from SEPS data

= OR -
Download Static Revit BIM Templates

NOTE: These are statc "snapshot” templates created in April & May, 2015
They are used as the basis for future updates to VA Departments and for dynamically generated BIM Templates. Since
criteria data from SEPS is constantly being updated it is recommended that users generate a *fresh® Revit BIM Template
using the online utility:
locreate current layoul and content Reval reorm temolates use

the Space and Eguipenent Aggregatoe Utility,

.
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Space & Equipment Aggregator
Create BIM Templates with Spaces & Equipment from SEPS Live

SEPS

B1M
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Add Scheme From Max.gov Webservices
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SEPS

=11\Y/

Ground Floor

Select a BIM Template v

How Fresh is This BIM?
Created On: Nov 12,2015
Today Is: Nov 12,2015

This BIM is: 0 Days Old!
1 Spaces / 130 NSF

36 Pieces of Equipment

View This BIM
in 3D on iPAD

Create Fresh BIM from SEPS !
Export to:

Revit BIMXML

SketchUp BIMXML

Excel Rooms

Excel Equipment

Excel COBie

Plug-ins

Email this BIM

e CEE Oy |

Preset Views
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Glove Dispenser
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Object Libraries Aligned with MILSTD 1691

REVIT

Objects used in Revit. Originally created
by US Army Corps of Engineers,
extended by VA SEPS to BIM Project, and
from VA Department update projects.
Total of ~900 obijects as of May 4, 15.
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ONUMA

Objects used in the Onuma System and
aligned with Revit. Total of ~200 Objects
as of May 4, 2015. Used in the:
Space & Equipment Aggregator

Department Aggregator
Project Generator
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e
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SketchUp

Objects used in the SketchUp, and
aligned with the Onuma System and
Revit. As of May 4, 2015:
~9200 Objects on 3D Warehouse
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Attainia Admin

L Q search Projects
¥ &5 USDept Veterans Affairs - Tampa
v/ SEPS CUNKC
v [ Clinic - 95426622-0807-#511-94548.00155ddec90¢
BEDROOM, ACUITY ADAPTABLE [cb57e86d .c407 -
. BEDROOM, ISOLATION, NEGATIVE PRESSURE 27

. BEDROOM, PSYCHIATIOC CARE, SECLUSION [288¢
. CLASSROOM, TABLE/CHAIR [27bdc 77608079511
. COMPUTER, TERMINAL/SERVER [T2021071-¢A07
. CONSERINCE ROOM, SMALL [¢9e04085 <407 051
DAYROOM [€7e04085<407-¢51 1-5454-001 558

. DENTAL TREATMIENT ROOM, GENERAL [15cdd 1

. DENTAL TREATMENT ROOM, GENERAL (1) [3a12
. DENTAL TREATMENT ROOM, GENERAL [2) [12cce

. DENTAL TREATMENT ROOM, GENERAL Project |2

. DRESSING ROOM/CUBMLE [192c9652-¢407 051
_ EXAM, SPEECH-LANGUAGE PATHOLOGY [0c2b31
| EXAM, SPELOA-LANGUAGE PATHOLOGY Smaller
. VABORATORY, VENSPUNCTURE [0 3 2¢7ab-c407-

¢

. MEDKATION [2a232dba-<407 0511945400155
ON-CALL ROOM [c6a50e98-<407-¢511-9454-001"

Exam Room
Dxam Room
Dxam Roomn
Exam Room
Exam Room
Exam Room
£xam Room
Exam Room
Exam Room
Fxam Room
Exam Room
£xam Room
Fxam Room
Eram Rooen
Exam Room
Exam Room

> (m) Category
| Artwork, Framed A5086
L Bricket. Computer Workstation, W M1202
|_iCart, Precedute, General (0948
| Chair, Interiors, Guest, w/o Arms  FO210
L Chair, Office, Task, w/Arms FO280
L Clack, Anslog, wall F1200
| Compentor, Desitop M130}
| Dispenser, Pager Towel, Surface M« ASCS0
|| Dispenser, Soap, Wall Mounted
L Disposad, Sharps, Wall Mount
|| Hook, Coat/Robe, Wall Moust AS145

ASO7S
ASI06

|_|Hook, Coat/Robe, Wall Mount  AS14S
(] Light, xam/Procedure, Single, Mob M7401
L_iMirror, Vanity ALOSE
|_|0to/Ophthalmoscope Set, Wall Mo M4200

| Rach, Chart, Wall Moust M1620

L JRall Swustesn, Bedside Mcessary

AlLLR2

AR 1D
AGDAE
1502
(o942
fo210
F0230
13200

M1301

ASOTS

LASELY

AS145

MILE20

CEGeS

Manufacturer Moded Mir (._‘_
ISN Unspecified MO
ISN Unspecified M1%02
JSN Unspecified [0948
ISN Unspecified 10
ISN Unspecified Fo280 |8
ISN Unspecified F3200
1SN Unspecified MR}
.o & 1) mobrick washeoom Equipmer B-2620 Clusic  B-2620
ISN Unspecified ASOTS 13
1) Coviden - Kendall Products  GatorGuaed 11317 X1X17475 / |
ISN Unspecified AS34s
ISN Unspecified ASI45
L] philips Burton AIM-50 Floorstand  ASORL
15N Unapecified L (e 2
Helne EN100 Wall Transf A-095.12.97
ISN Unspecified MI1620
e ASM Unsnecifled. AL | " ’::

nem Dotall Notey Proj/Prod  Oocurments (0 Guoesty Recoréy mistory fverrty
Descrption® . Exam Room i
x Q Catogory®:  Uight, ExamyProcedure, Single, Mobille, Articulating Arm Model AIM-50 Floorstand

Q Q e #hilips Burton Mice ASOFRL

Q ) vendor #lips Burton Verdor®.  [fbb36a5-c407-0511.945800155ddecd0d | &

Crested  Attainis Admin - Prce: § 3,160.00 ) = Price Type [ vendor |+

: Need By u/m/mu &l . fundng Source [ Project 1=}

,m_ ! 1em W L'.!,’.e.o‘ - oy { 1 | (0“.'$ 3.1“% Statux l Draft (New) :—J
My i gordac S Mem Subteal $ 3,160.00 — ,_ o
énr on ::: z::' Wem Tax s 0.00 Somfopw [mem ___in)
Item Filters Freqghe: Add § 0.00
Norw | At 1D - -
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US. Depariment  Project: SEPS to Attainia - 1Mt
ofVterans Mlains g geheme: (S161_616) SEPS Clinic tﬁalnla

Identifier
Studios Project | site Plan loor Plan Spece Plan m“:ﬂ!o :2::‘:::‘3
N S 3 CADID LIGD21S
e | 1< Yot | e v Wdattes AutolD BX400AT
JSN M7401
SepsGuid fbbb36a5-0407-¢511-9454-00155ddech0d
Location
Organization Onuma, Inc.
ArtalOegiD B030147922
Project SEPS Clinic
AttaProjectiD 8030897713
Building Unassigned
Level Unassigned
Department CLINIC
Room EXAM ROOM
Product
Description Light, Exam, Mobile, Spotlight, Mobile Stand
Category Light, Exam/Procedure, Single, Mobile, Gooseneck Arm
Mfr Sunnex Inc
Model PF Series
MfrNumber PF2006-32
Vendor Sunnex Inc
VendorNumber PF2006-32
Type
ArchCode Soft Deleted-Deleted
Medical Medgical
BidGroup Unassigned
Custom1 Unassigned
Custom2 Unassigned
Furnish o
Instailt (o]
Scheduling
ArcaPhase Unassigned
NeedBy 2016-10-01
LeadTime 75
ItemStatus Draft (New)
Visibility Active
Financial
temScope Ttem
ItemQty 1
Taxable 1
ftemCost 942
ftemSubtotal 942
remTay n

Attainia Medical Equipment Linked to SEPS
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Challenges

Manual
Compliance Checking
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Does the model fail to comply with...

* Design Requirements

— Space Planning e.g. Room size outside of acceptable area range.
— Code e.g. ADA compliance failures
— Operations e.g. Equipment selection outside accepted list

« Data Requirements

— Missing data e.g. lacks data needed to support LoD functions
— Incorrect data e.g. power requirement outside of reasonable range
— Incorrect data format e.g. text where number required

';/X AUTODESK UNIVERSITY 2015 78 /\ AUTODESK.



Time to Chime In !

By show of hands, how many here require BIM as a
deliverable?

How long do you invest in verifying each (average) model?
= We never do that!

= A few hours?

= Afew days?

= A week or more?

= Longer, oh much longer...

'7 AUTODESK UNIVERSITY 2015 79 {\ AUTODESK.



OWNER

(Vg
t= Do these deliverables meet my needs?
Q Requirements
- - -
Design BIM : 3
.G:J Data If not, what is wrong:
> Ve Ve
o
&,
o

How long will verification take?

&

FACILITY SUPPLY CHAIN
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’ Establish

y/ Requirements

OWNER
W
=
Q 4 Requirements )
E e =
Q Design BIM
A Data
) L/ L/
o \. v/
Q
oc

v

il

FACILITY SUPPLY CHAIN
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ll(.

, Establish Receive OK Update

, —-__ Verify —
g_/' Requirements Data \/ Databases
OWNER [ A %

2-5 days (Manual)

42 1 day (AUTOMATED)
Q Requirements 1 |
E . mm Deliverables Comments
Q Design BIM
= Data
> Ve Ve
O
Q
o
v
Ir;’gsal Refine (iterative)
FACILITY SUPPLY CHAIN
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Filter by Deployment

-
v

Design Requirements Check
e Overall Model Compliance iteration 1

Filter by Rule

I . L] View by Rule
iteration 1 [ & 50
1
0 5 10 15 20 25 30 35 40 45 50 55

Weighted Issue Score

Low Severity Issues I Moderate Issues Bl Critical Issues Issue Score
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Filter by Deployment

. . Filter by Deployment |
Design Requirements Check -
[Mortiont x| |

e Rule by Rule Compliance iteration 1

Filter by Rule

~ View by Rule

Iteration 1: Clr
abwv Sus Clg

Iteration 1: Clr
ifo Windows

Iteration 1:
Cmpts abw
Cols

Iteration 1:
Cmpts abw
Walls

Iteration 1:
Cmpts blw
Walls
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Design Requirements Check
e Alternative Data Presentations

100 @
O
o 15
2 O
3
= 50 O
O
25 @)
0
\O L’ S N N & & & & N S
%\}‘7‘0 : Q\E}&x ‘G&Q 4‘3}% \x\\\@ \JEQQ 123“‘&\ O&Q \2{2.}0) \E@ \0:'0\
Q \\ 2 \S X Q < > N N Qo
« Y ) {&C} Q& Q{?’b Q& \\\}{Q Q\OD dsijb \.R\;b» '$’b~ \O_QE,
< C (/((\ (}Q C((\ & ¥ ‘$’5~\

O Critical Issues O Moderate Issues

O Low Severity Issues
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.f.ﬁ Benefits & Performance

AUTOMATION

v' Distillation of requirements into rule sets with standard
anguage

v’ Rapid automated requirements verification processes
v’ Dashboard views for overview and detailed intervention

e

@ Action Time Required Time saved

Design Validation weeks Houre
Data
Verification days hours
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Accomplishments

Automated
Attribute Verification
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Right Data | Right Format

Accomplishments

Automated
Attribute Verification
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Challenge

BIM-centric Model
Organized for Modeling
Process
lgnores Construction
Hierarchies
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Productivity

300,000
250 000
s [ || 1100%-Farm industries

) s (30 dleflated by anmual building value m place index, 1964=100
E
= 200.000
=
-
a
o
&=
G
& 150.000
= .
5 Construction
E — N
@ 100.000 . DU e ©

50.000

0000
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Former CIFE Director: Paul Teicholz PhD Source: CIFE-Stanford

Source: http://www.aecbytes.com/viewpoint/2013/issue_67.html
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Aerospace: A380 — 6,000,000 Parts

“Using composites, we will mould all the parts together at the same
time, so our perception of what a single part is will change” (BBC
news, 2014)
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Parts 1n a Hotel

400-room Hotel
3,200,000 5,000,000

400-room Hotel BIM
10,000 100,000 1,000,000 10,000,000

# of Parts

Source: CIFE-Stanford
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Typical Hotel Hospital Prefabricated Hospital
Guestroom Bathroom Bathroom
# of Parts # of Parts # of Parts
8,350-12,650 4,000

o Ay

T 1{, L =

~

!

|% 7 4

|

_'

<

AUTODESK UNIVERSITY 2015

For 440 Bathrooms:
98.5% Reduction
from 1,700,000 to 25,000

Source: CIFE-Stanford
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Image: bigfloridacountry.com/contemporary.htm

1971
Disney Contemporary Resort

Prefab Modular Guestrooms
40 Modules per Week

e
o

=5
%

Image: youtu.be/fIFEmc9SQA0?t=53s

s = ;’ = e - \ 1 .. = = — e T_~- 8 = "> »,A __.' ‘.'.:.__ :.%‘ -4
SoiRese RN el R T S
Image: disneyparks.disney.go.com/blog/2011/09/histories-of-disneys-contemporary-and-polynesian-resorts/
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Schedule

Source: CIFE-Stanford
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Cost

Source: CIFE-Stanford
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Decoding The Human Structure

Human Nucleotide

Chromosomes :
Pairs

~3 billion

Genome

o TR b 3 v
7 F e
- - N
= < ke -
SR o8 D 2 ¥
P by S Sf -~ )
¥ - 3 .
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y " . e »
y = ”
- ~~ SIS 3 \
-
p Y

i

M @ TR TR g

Image: (1) Nature.com (2)wallpaperup.com (3) blogs-images.forbes.com (4) lawprofessors.typepad.com
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Decoding A Hotel

1 3
700-Room Structural,
Hotel Facade,
MEP

>50

Foundations,
Slabs,
Beams,
Columns,
Walls,
Curtain Walls,
Facade Panels,
Windows,
Roofing,
Doors,
etc...

>3 million

Concrete,
Rebar,
Wire Mesh,
Decking,
Splices,
Waterproofing,
Studs,
Ties,
etc...

Source: SBI - bimSCORE
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Prefabrication

Cast-in-Place Column Precast Column
100’s of parts 10 parts

Source: SBI - bimSCORE
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Prefabrication

Design Construction

Construction
Development Document

Concept Design Schematic Design

Source: SBI - bimSCORE
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Prefabrication

Concrete Rectangular Column
1 parts To 150+ parts

Steel Wide Flange Column

or 2 parts To 60+ part

@

LoD 200

Source: SBI - bimSCORE
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Design as Measured by Part Range

Maximum _ _ .
Parts Count is Concept Design Sc;:;?ga: - Devlztlecf;gr:ent ngiﬁrl:\c::\(;n Construction
e LoD 100 LoD 200 LoD 300 LoD 400 LoD 500
Parts count 140 | 145
represented in 130 NG o R ONE
models, 120 il 122
drawings, and 110 -
specifications 100 g
90
80
/70 |
60 More parts are represented in (1AL
50 model, drawings or - HICIE
40 specifications, thus less : -
Minimum Parts Count 30 uncertainty .:é
is 1 assuming prefab 20 i E
column 10 1 l 1 1
Maximum parts _ _Upper boundary of parts  ________. Lower boundary of
count represented parts represented

Source: SBI - bimSCORE
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Design as Measured by Part Range

Broad range indicates

holder”

70

LoD 100 LoD 200 LoD 300 LoD 350 LoD 400

Parts count 140 N\
represented in 130
models, 120
drawings, and 110
specifications 100

90

80

design is uncertain, .
del obiect is “pl Decide on steel
modet object 1> “place 50 column, less parts
40 than concrete,
30 lower upper
20 boundary.
10 I I
A | ——
Maximum parts Upper boundary of parts  ________. Lower boundary of
count represented parts represented

M AUTODESK UNIVERSITY 2015

Source: SBI - bimSCORE
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Deliverables
4000 sf Mixed-Use @ Schematic Designh Phase

in BIM In 2D Drawings
0 0
34% 60%
in specifications undocumented
or other sources and/or determined
in field

Source: SBI - bimSCORE
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Design as Measured by Part Range

750-room Hotel @ Design Development Design Phase

; /4 : & A T it I I L W | sl
2 7 LSS b ' e~ o B0 VS i — -
" N i~ - N 21K . el L) e = ¥ ¥ o]
R — P RS o > ‘ R i TS PN R < e ——— v
- =g L . g 3! T e I S=Ras ] o
b TP ey s P i « S B P b LT S S
’ / . ot ¢ 5 . ___‘ £ .

in BIM in 2D Drawings

18% 68%

in specifications or undocumented
other sources and/or determined

in field

Source: SBI - bimSCORE
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Hierarchnies

Accomplishment

Construction-Oriented
Organized for Building
Process
Supports Assembly Analysis
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Getting the MOST from BIM

Typical Advanced Best Innovation

Image sources: [1] dailyrecord.co.uk [2] planespotters.net [3] nasa.gov [4] amagico.com Concept Source: Strategic Building Innovation
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Learn something worth sharing?
After AU visit:

AutodeskUniversity.com

Click on My AU to share your AU
experience with:

= Colleagues
= Peers
= Professionals

Save hundreds of sessions worth sharing.
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BU11562 - Owner / Operator-Driven BIM Libraries
for Project, Facility, and Asset Management

Tony Rinella Director, SBI+bimSCORE
Kimon Onuma President and Founder, Onuma Inc.
Calvin Kam CIFE, Stanford University & Founder, SBIsbimSCORE

g
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