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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 the 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 necessatrily 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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Overall Course / Learning Objectives

* Understand owners' needs when working with BIM deliverables and identify
solutions to meet these needs.

* Deliver high-value BIM lifecycle data to owners during the design and build phases
that owners can immediately use.

* Learn various approaches to integrating lifecycle management into the AEC business
model.

* Review case studies from different owner environments that delivered BIM projects
that met unique challenges.
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Course Outline / Timeline

« Workshop Welcome & Introduction / 5 min.

« Session 1
e Chris D'Souza / 45 min.

» Session 2
* Nick Jang / 45 min.

* Break / 10 minutes

e Session 3
 Reeves Davis / 45 min.

» Session 4
» Mark Handy / 45 min.

 Panel Discussion /30 min.
* Closing Thoughts / Thank You /5 min.
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Speakers List

* Chris D'Souza — Product Marketing Manager, ARCHIBUS, Inc.
* Nick Jiang — President, ARCH Building Data Solutions, LLC.

* Reeves Davis — EVP | Managing Director, JLL, Technology Solutions

 Mark Handy, AlA — Director of Building Data Solutions, TRC Worldwide
Engineering
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Session Organizer / Bio.

Advisory Group Member / Past Chairman
Role: Session Organizer

Robert Dazel. Al \I'A Corporate Architects and Facility Management

Marketing Manager for Strategic Accounts
Dryvit Systems, Inc.

Email: bob.dazel@dryvit.com

Office Telephone: (734) 243-9301

Cell Phone: (734) 276-0404

Robert Dazel has been a registered Architect since 1992, a long-standing member of AlA, CSI and maintains
his LEED GA credentials. He has spent the |last twenty years in the Exterior Insulated Wall Cladding Industry
holding positions such as architectural services, technical, marketing and sales management. The total of

his professional experience has allowed him to become an authority and expert on Exterior Wall Surfacing

Materials and Building Envelope Codes, Design, Detailing, Specification and Performance.
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Speaker / Bio.

Role: Workshop Presenter

Chris D'Souza

Product Marketing Manager
ARCHIBUS, Inc.

Email: chris_dsouza@archibus.com
Office Telephone: (617) 513-3092

Chris D'Souza leads strategic BIM and IWMS product marketing and development initiatives at ARCHIBUS
Inc. He brings over twenty years of experience developing, deploying, and educating global enterprise
organizations about technology solutions that relieve operational pain points and promote mission
success. Chris has spoken at numerous industry conferences and has introduced innovative, paradigm-
shifting workflow methodologies for the built environment through his contributions in leading industry
journals. Chris holds a MS in Computer Engineering from Boston University, a BSEE from the University of

Pune in India, and an MBA from Babson College.
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Speaker / Bio.

Role: Workshop Presenter

Nick Jiang

President

ARCH Building Data Solutions, LLC
Email: njiang@archbds.com

Office Telephone: (314) 445-9529

Nick Jiang is President of ARCH Building Data Solutions. Nick works with public and private sector clients to
develop and implement cohesive technology solutions that deliver measurable productivity benefits for
infrastructure, workplace, and facilities lifecycle management. Nick has led IWMS design and
implementation teams for over 20 major clients, has successfully integrated BIM and GIS into business
processes for facilities lifecycle management, and has himself administered and managed millions of

square feet of facility space.
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Speaker / Bio.

Role: Workshop Presenter
Reeves Davis

EVP, Managing Director

JLL

Email: reeves.davis@am.jll.com
Office Telephone: (980) 365-8970
Cell Phone: (704) 909-8838

Reeves Davis is responsible for the delivery of IWMS solutions to JLL's customers, including setting the
vision for technology enablement, design of technical solutions, and overseeing JLL's delivery team across
the entire engagement. He provides analytical and technical solutions to JLL's Strategic Workplace Services
accounts, focusing on Key Performance Indicators, Industry Benchmarking, Dashboards and Analytical
Reporting. Reeves is experienced with a wide variety of industry initiatives including the management of
capital projects, space planning, employee moves, assets, risks, fleets, hazardous materials, facility
operations, and mobile solutions.
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Speaker / Bio.

Role: Workshop Presenter

Mark Handy, AIA

Director of Building Data Solutions
TRC Worldwide Engineering

Email: mhandy@trcww.com

Cell Phone: (317) 509-4043

Mark Handy is Director of Building Data Solutions at TRC Worldwide Engineering. He has over 37 years of
experience which have included Healthcare and Higher Education design & facilities management projects.

His main focus throughout his career has been on facility life cycle knowledge management. With a

technology services orientation - BIM, CAD, Facilities Management, Databases, 3D Laser Scanning - he has
worked with over 30 million sf of building spaces and assets for many clients. Products of design and
construction can migrate to facility operations for data analysis providing more efiicient processes, higher

return on investment, and long term value for clients.
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Course Outline / Objective

BIM for Lifecycle Management: Boot Camp for
Architects, Contractors, and Engineers

Owners lament: I've been given BIMs from our latest project. What do | do
with them?

This workshop helps BIM practitioners provide answers to this and other
vexing gquestions posed by owners.
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Speakers List

 Chris D’Souza

* Product Marketing Manager, ARCHIBUS Inc., Boston, Massachusetts
* Nick Jiang
* President, ARCH Building Data Solutions, LLC, Chesterfield, Missouri

* Reeves Davis
 EVP, Managing Director, JLL, IP, Inc., Charlotte, North Carolina

* Mark Handy, AIA

 Director of Building Data Solutions, TRC Worldwide Engineering,
Indianapolis, Indiana
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BIM for Lifecycle Management:
Bootcamp for Architects,
Contractors, and Engineers
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Learning ODbjectives

1) Identify stakeholders, their roles, and their objectives in using
lifecycle information that originates from a BIM project and from
outside the BIM project.

2) Study three approaches to integrating a lifecycle management
practice into the AEC business model.

3) Learn how the latest technologies integrate BIMs with lifecycle
management systems, and simplify transfer of BIM lifecycle
Information to owners.
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Learning Modules

( , | p 4
, ’ BIM and Lifecycle
| / Technology Integration
! Business Opportunity
for AEC Firms
Lifecycle Management
Ecosystem
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Question to Ponder

On a BIM project, what do owner’s really care about?

A’l AIA Conference on Architecture 2017
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Ecosystem Stakeholders

Architect/Contractor

MEP/FP/etc.
Engineers

A91 AIA Conference on Architecture 2017
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Agent

Map%q_grement Sysgem

Commissioning

~ HR, Finance, Corporate RE, EH&S,
~/=. Design/Construction, Employee

Equipment Vendor

Lifecycle

Facilities Manager

Al ot

Asset Information
Database
%’ Craftsperson
Owner’s Requirements
> Owner’s
Representative

Verifies Conformance With
Owner’s Requirements




Occupancy Costs over Facility Lifecycle

The annual cost split for a new office occupation*

‘ = Rent 35%
m Taxes 15%
>’ ® Annualized Costs 15%

23%

\

Are there other hidden costs?

Hard FM 23%

m Soft FM 11%

® Management 3%

*Source: The Total Office Cost Survey 2013 edition (Actium Consulting )
A91 AIA Conference on Architecture 2017
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From Model to Lifecycle Management

“One item that the Level of Development does not specify is the facility data
needed about each facility element. The facility data, attributes, and
properties should be specified about each element and even elements not

modeled may require facility data to be documented.”

Planning Guide For Facility Owners, Version 2.0, June 2013, Penn State University

A’l AIA Conference on Architecture 2017
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From Model to Lifecycle Management

Enterprise-class Integrated
Workplace Management System
(IWMS)

Information Components in the Building Information Model

Sample Asset Types

Facility Specific
Asset: ex: Mech.
Equipment

Facility Space: ex:
rooms

Sample Asset Attributes

-

\ [ Equipmentid, Tech )
Room number, quip !

: A specs, manuals,
Informatlo.nl cIassifica'tion area 2 TplE
non-essentia ) ’ ’ classification, mfg.,
to lifecycle perimeter, etc. svstem info
management VAN Y J

( Asset Information
I originating from :
outside the BIM ]

A’l AIA Conference on Architecture 2017
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Lifecycle Management: People, Data, Standards

— Real Estate
Software
Manuals; CMMS
Forms

Information Stakeholders Data Formats Information

Space/Lease locations, lease tenure, contracts

CAD drawings, 3D Models, paper drawings
Maintenance records, manuals, service contracts
Compliance Standards; conformance info

CAPEX, OPEX, depreciation, warranty, insurance

Departmental info, headcount, space standards

A91 AIA Conference on Architecture 2017
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BIMs as Foundation for Lifecycle Management

Core Domains

PP

Space
Inventory &
Performance

Move
Management

Personnel &
Occupancy

0

Enterprise
Asset
Management

Asset
Commissioning

Asset
Maintenance

Extended Domains

CEEES

Workplace
Services

0

Environment
& Risk

(N

Energy
Management

e
Strategic Real
Estate
Portfolio
Management

CEEESS

Capital
Project
Management

(-

Strategic
Financial
Analysis

Integrated Workplace Management Systems (IWMS)

A917 AIA Conference on Architecture 2017
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Questions from Owners

Does the model have what | ?
We have the models. How

need for lifecycle management 0
.

do we use them

Who will help my organization
get started with the model O

Do | have to invest in new
technologies to use the models

How do | specify the model ?
O

Pe

Can | receive useful lifecycle
data before project completion 0

data I'd like to have before

A91 AIA. Conference on Architecture 2017 project completion
April 27-29, Orlando



What Determines Successful Model Handoff

e Scope

 Value

 Scalabllity

 Usability (of Technology Solution)

A917 AIA Con n Architecture 2017
April 27~ 29 0| d
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"OK, but what’s in it for me?”

AEC Firm Objective:

Gain intimate knowledge of client
Infrastructure

Facility infrastructure knowledge
repository for client

Shorter learning curve on new
projects

FM is a value-added offering to
existing services

Revenue diversification

A917 AIA Conference on Architecture 2017
April 27-29, Orlando

Benefit:

Build long term relationship
and trust

Maintain contact with client
after handoff

Useful on fast-track and
negotiated contract projects

Competitive differentiator on
new bids

Useful during slow growth
periods



Lifecycle Management Practice

* Business Models for A/E/C Firms
« Consulting Model
* Execution Model
» Post-Handoff Management Model

A’l AIA Conference on Architecture 2017
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Consulting Model

Al

None

New Operating

Infrastructure
Not essential N None
ew
Partnerships Investment
Costs
Client
Expectations
Benefits Risks
Build trust equity  to Firm Minimal; must
(no change in deliver core BIM
revenue) Opportunity deliverables
Costs
AIA Conference on Architecture 2017 None

April 27-29, Orlando



EX eC U t | O N M O d el FM specialist/co-ordination

resource; BIM-FM technology
integration resource

New Operating

With selected FM Infrastructure Staffing costs for new
solution partners; or resources; BIM-FM

) New .
work with any vendor Partnerships T, technology investment
Costs
Client
Expectations
Benefits .
i i ) . Risks )
Build trust equity; one-time  to Firm Resource/skill set gaps;
accretive revenue (per project) Co-ordination challenges
Opportunity
Costs

A’l AIA Conference on Architecture 2017 Additional time, resources that

April 27-29, Orlando

could be spent on other projects



Post handoff Management Model

With selected FM
solution partners; or
work with any vendor

Build greater trust equity;
continuous revenue

A’l AIA Conference on Architecture 2017

April 27-29, Orlando

Management and reporting
process between client and firm;
internal staff management

New Operating

Infrastructure
FM operations staffing cost;
. New BIM-FM technology/IT
Partnerships Investment investment
Costs
Client
Expectations
Ben:flts Risks
to Firm External dependencies;
communication challenges
Opportunity
Costs

Additional time, resources that
could be spent on other projects



Embracing Lifecycle Management: Best Practices

Select FM model based on firm’s strategic objective

Begin with sectors you have experience with

Use expected client deliverables to identify firm’s gaps

Clearly articulate value proposition to target clients

Align pricing with FM value proposition

Start small and build practice incrementally

A’l AIA Conference on Architecture 2017
April 27-29, Orlando
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Technology Integration Options

Data Transfer Visualization

Standards-based e 2D: Published to IWMS

Export/Import of
spreadsheet data files Database

e 3D: IWMS with third
party 3D Viewer

Bth |
AT 5

e 3D:IWMS with
integrated 3D Viewer

Third Party

22 0
software tools .
Asset Information
Database

Direct Connect
Methodology (DCM)

e —
Asset Information
between Model and IWMS

Desktop and Mobile

A91 AIA Conference on Architecture 2017 CMMS/IWMS Access
April 27-29, Orlando
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Direct Connect Methodology (DCM)

Design Intent
Model

Mechanical
BIM
Electrical
BIM
Plumbing
BIM

Fire
Protection
BIM

A17

Record Model

Mechanical
BIM

Electrical
BIM

Plumbing
BIM

Fire

Protection
BIM

DCM Connects Model to IWMS
Using Web Services

Seamless
Instantaneous

Bi-directional

AIA Conference on Architecture 2017
April 27-29, Orlando

E Asset Information j
Database




Model Data Exchanges

&
<

Design Phase

BIM data from discipline BIMs seamlessly
transferred to IWMS via DCM

Design Intent

Model

Architecture
BIM

Mechanical
BIM

Electrical
BIM

Plumbing
BIM

Fire
Protection
BIM

DCM Connection

DCM Connection

DCM Connection

DCM Connection

DCM Connection

Al

Construction (Field Commissioning) Phase—>

From BIMs via DCM

Vv Owner’s IFC-compliant IWMS

Created via DCM-
enabled BIMs or
directly in IWMS

Commissioning Updates to IWMS through role-
specific IWMS mobile and desktop forms

Building IDs, Floor IDs,
Room IDs, Room
Names, Room

Room Standards,
Room Categories,

Occupant
Organizational
Affiliation, Occupant

Dimensions, Floor Room Types
IDs
Plans
Mechanical Mechanical

Equipment IDs

Equipment Standards

Electrical Equipment
IDs

Electrical Equipment
Standards

Plumbing Equipment
IDs

Plumbing Equipment
Standards

Fire Protection
Equipment IDs

Fire Protection
Equipment Standards

Equipment Specs,
O&M Manuals,
Commissioning

Specs and
Documentation, PM
Procedures,
Maintenance
Schedules, Warranty
and Insurance
Information,
equipment lifecycle
data, equipment
financials

Space Occupancy
and Commissioning
Updates

Mechanical
Installation and
Commissioning

Updates

Electrical Installation

and Commissioning
Updates

Plumbing
Installation and
Commissioning

Updates

Fire Protection

Installation and

Commissioning
Updates

Relevant lifecycle data from IWMS seamlessly,

transferred to discipline BIMs via DCM

AIA Conference on Architecture 2017
April 27-29, Orlando




Model Data Exchange Milestones

Design Phase Triggers and Actions

—

Milestones Design Phase

Triggers

BIM data
handoff
actions

Al

Other discipline Models

AIA Conference on Architecture 2017
April 27-29, Orlando

Construction Phase Triggers and Actions

N7

~

‘ Key milestones that trigger data integration actions through DCM

<> Milestones similar to preceding milestone

Owner’s Owner’s
Equipment Equipment
Owner’s Space  Requirements Requirements
Requirements incorporated incorporated Space and
incorporated into BIM; into BIM; other ~ Construction Equipment
into BIM; space mechanical discipline Phase Team Assets Ready
Team Member design review design review design review Members for Owner and
finalized completed completed completed finalized Contractor
Updates Into
_Acceptance
"~ Phase and
A A T Handoff
. Conduct Contractors Begin Space
Implement D|rect.Cc?nr.1ect Update Construction and FM update and Equipment
Technology from discipline modelto | _ _ _ _ _ _ _ Phase IWMS with Commissioning
Se?tup for A 56 SfEREE Stakeholder Detailed Space using role-
Design Phase Direct Connect Update Training on and Asset Data specific IWMS
Stakeholders from discipline model to Role-Specific using IWMS commissioning
Conduct Design IWMS: Mechanical IWMS Asset Forms forms
Phase | and (BIMs updated (BIMs updated
Stakeholder I Commissioning automatically automatically
Training on I Forms via DCM) via DCM)
Direct Connect Direct Connect Update from
Interface to discipline model to IWMS:
iy Legend



DCM Owner Requirements: Visualization

Milestone Driven Geometry Deliverables

Document Owner Requirements:
e 2D Drawings (Floor Plans)
BIM Guide e Buildings, Floors, Rooms
* 3D Model
 Model categories published by floor
* Model categories published per
building
* Model categories published by system
* Ex: All HVAC equipment grouped

(Organization-wide)

A91 AIA Conference on Architecture 2017
April 27-29, Orlando



DCM Owner Requirements: Lifecycle Data

Milestone Driven Data Deliverables

* Discipline-based
* Architectural Model

e Electrical Model

e Mechanical Model i

. q MECHANICAL EQUIPMENT
BIM Guide * Plumbing Model
(Organization-wide) * Fire Protection Model Type/Dimensions . x x .
* Relate LOD to Asset Standards — §
e Space Standards Cireult Number . - .
L * Equipment Standards AlrFiov *
Drain Flow * * *
e Other Standards Alr Pressure Drop x *
Systern Classification N/A * *
System Name N/A * *
Material N/A *
A91 AIA Conference on Architecture 2017 ::rk — :ﬁ * :
Aprll 27_29’ Orlando Ph:z: D::;ished N/A *




BIM for Lifecycle Management In Action (video)

AIA Conference on Architecture 2017

April 27-29, Orlando
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Key Takeaways

Decide on the Establish clear Get familiar with
| business model || distinction between | BIM-FM

that best works deliverables of each ecosystem and
for your firm Wbl technologies

Evaluate
e Dedicate a facilities
opportunities || Jiaison to manage FM || Let technology do

within your deliverables the heavy lifting
vertical specialties

Technology is only

Start small and Invest prudently in bi
. : || resources only after || anenabler. How
grow FM practice clearly identifying role its harnessed will
incrementally of the new resource

determine success

A’l AIA Conference on Architecture 2017
April 27-29, Orlando



Reading Material

* Journal of the National Institute of Building Sciences, %=«
Dec. 2016 =t

« Chris D'Souza - Lifecycle Data Handoff: Guidelines for
BIM Project Managers

* Penn State University -
. . . . =L _
* BIM Project Execution Planning Guide PROJECT B M feaineti
* BIM Planning Guide for Facility Owners
* The Uses of BIM oz B

A91 AIA Conference on Architecture 2017
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Contact Information

Chris D’'Souza — Product Marketing Manager, ARCHIBUS Inc.,
ARCHIBUS Inc. -
Chris_ DSouza@archibus.com
617-513-3092

A91 AIA Conference on Architecture 2017
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Speakers List

 Chris D’Souza

* Product Marketing Manager, ARCHIBUS Inc., Boston, Massachusetts
* Nick Jiang
* President, ARCH Building Data Solutions, LLC, Chesterfield, Missouri

* Reeves Davis
 EVP, Managing Director, JLL, IP, Inc., Charlotte, North Carolina

* Mark Handy, AIA

 Director of Building Data Solutions, TRC Worldwide Engineering,
Indianapolis, Indiana
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BIM for Lifecycle Management:
Bootcamp for Architects,
Contractors, and Engineers

Session 2

Case Study: Enterprise Information Modeling (EIM) Deployment
for Wuhan Metro, China
Nick Jang — President

RCH BUILDING DATA

A17 Architectu re 2017 Implement. Integrate. Innovate.
2 29 O



Case Study: Enterprise Information Modeling (EIM) Deployment for
Wuhan Metro, China

A91 AIA Conference on Architecture 2017
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Course / Learning Objectives

* Creating Enterprise Information Modeling Framework from various
data sources

* Use of BIM data for daily operations and asset management
* Unobtrusive change of workflow with mobile and Web technologies
* Central data repository for ease of knowledge transfer

A917 AIA Conference on Architecture 2017
April 27-29, Orlando



Project Background

Al

Wuhan: Largest city in Central China with a
population of 10.6 million in 2015

Phase 1: 4 lines, 102 stations, 80 miles, 400 million
annual ridership

By 2017: 9 lines, 169.7 miles
By 2025: 25 lines, 649 miles

Project Goal: Leverage BIM technologies for asset
lifecycle management throughout all phases
including — planning, designing, construction,
commissioning and operation.

Keywords: Intuitive Business Transformation

AIA Conference on Architecture 2017
April 27-29, Orlando
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Enterprise Information Modeling Framework for Intelligent Rail
Transportation Operation

o = 3 &8
: @
> ’ X Q@ ==~ 9
N =
{ vy S "ie /.’

ARCHIBUS.

* Four Key Components
1. CAFM as the backbone for central data repository and daily operations
2. GIS to visually manage lines/stations and other linear assets
3. BIM as the platform to collaborate and serve as the source of asset data
4. QR Code and RFID for asset tagging

* Integration with other Enterprise Data Sources

A91 AIA Conference on Architecture 2017
April 27-29, Orlando



Problems Prior to EIM Implementation

Too much paper work
Difficult to store and search

Not enough well
trained workforce

01 02 03 04

No work order
system to keep track
of maintenance

Manual reporting
process with inaccurate
and inconsistent data

A91 AIA Conference on Architecture 2017
April 27-29, Orlando



Internal and External Business Needs

& Main Requirements

1. Online Work Requests i
Reporting

2. Dynamic Reporting

3. Craftsperson Scheduling
4. Craftsperson Mgmt

5. Document Mgmt

e Main Requirements

1.Proper Maintenance Procedures
2.Maintenance Process Tracking
3.Historical Data Tracking
4.Problems Analysis
5.Equipments Tracking

& Main Requirements

1.Historical Maint. Data
2.Mobile Deployment
3.MEP Problem Analysis
4.MEP Equipment Tracking
5.Retrieval of BIM drawings
6.Business Intelligence

‘
L - = -@

A917 AIA Conference on Architecture 2017
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Implementation Process

1. Needs Assessment

2. Align technical requirements with business needs
3. Data normalization and application customization
4. Agile development

5. Training and ongoing support

Communi-
cate

Confirm
Needs Develop

Needs
Analysis

A91 AIA Conference on Architecture 2017
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Five Major Functions

Operation

)
/4 Management
Asset '\@’
Management s \ ! \&xh s \ !
L‘Q[E] y & @ﬁ} y & Document
" =< " =< Management

)
/4 Framework ,.
Line/Station .: D' L: ﬁ )
Management | \ y 4 J \\ /e

Reporting

A917 AIA Conference on Architecture 2017
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Better Collaboration and Integration

Collaborate among

various departments

/,
/'n
-
-

Station 2

\ Customer
Services

[ )
— —
—_ﬂ——-—

echnical & Safety

[ Inter-operable between various systems ]

AIA Conference on Architecture 2017
April 27-29, Orlando 56



A Video Is Worth A Million Words...

air duct are displayed to us

L

A91 AIA Conference on Architecture 2017
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1.1 Line/Station Management Summary

: Personnel Mgmt )io :‘L Space Mgmt
l\ ‘l _\e‘

¢ GIS+BIM

4 Room Layout

€ Zone Layout

€ Egress

€ 360 Degree View

Space Analysis

€ Space Assignment

€ Space Occupancy

@ Space Chargeback

€@ Improve Space Utilization Efficiency

€ Automate Space Classification and Reporting
€ Transparent Space Chargeback Process

@ Support Space Strategic Planning

A91 AIA Conference on Architecture 2017
April 27-29, Orlando
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1.2 Line Station management — Personnel

v Check personnel name, department, position and
attaching team etc.

v Currently 3,000 employees, 20,000+ in the near future buavessrancn

AFM v
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A HHEFR i SHEEE Y00277 13628677551
A HHER Y00286
=3 Yoo287
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i Y00327 18072393486 Zhuzw@whre.gov.cn
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1.4 Line Station Management — Room Management

v' Room Layout with 360 degree view

Hishs AEH- ZEEE STl REEE HHER

e

AR NFERE, BE: RO ELT

b & zhantai
4 3T zhanting
ARl
PREE

B =il

SEREE
s HOWE  Eif ERREE
HE: T i 28 IHERG
FiE:B1164/B1167 i MBE
i = IR E FiEABER
FiE &l m 73.06 3605 B 811645y
EEEHEE
A8 RS B AL i
A b S

A91 AIA Conference on Architecture 2017
April 27-29, Orlando



1.5 Line Station Management — 360 Degree View
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1.6 Line Station Management — Space Management

O |Hhien E - O K987

kS TR R

0 |BiXHE : RO XER-T

AIA Conference on Architecture 2017
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Space
Mgmt

0 A B sRE W CHRE

v' Fire safety zone
v" Functional zone

v Egress route

C_
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1.7 Line Station Management — Space Assignment and Analysis

REEE NER EEER HHER
AHEEE WHEE EEEE HEE

O Fwi R OXES-BE
5
~ B sz @En:
o
- A r TOkEmEE e
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Space Analysis

Space

Better Space utilization calculation to
Assignment

improve space occupancy
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2.1 Asset Management Summary

M Better Data Capture B 3D VR functionality

B Faster WR reporting B 3D Virtual Tour

RFID Integration 3D Display

BIM Integration Asset List
B 3D Display B Asset Tracking
B BIM Model in operation B Asset BIM Model

H EIM Framework

AIA Conference on Architecture 2017
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Service Provider & Supplier Mgmt

B Performance Assessment

B Service Providers Tracking
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2.2 Asset Management — Use of RFID

Retrieve
Maintenance

Historical Records

a.ea T = alial 27%E 23:55 o c @BBE © & miil2rwd 23585
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HIRE 2R EiEE -
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By A RO,
smam
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iR se | R ST

Lso2
wERIE RERE

Sensing

Mobile Scanner RFID

bk’

Quick Response

to Work request
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2.3 Asset Management — Use of QR Code

AIA Conference on Architecture 2017
April 27-29, Orlando

Scan via QQ or
WeChat

= LSOz
2 A - MODANGOO

QR Codes

Retrieve
Maintenance

Historical Records

Prompt Response

to Work Request
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2.4 Asset Management — Both RFID and QR Codes
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2.5 Asset Management — Creation of RFID/QR Code

— L
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2.6 Asset Management — Equipment Tracking

] EHRN YEEE SREm pmEe

® [ pseMRY / IRESEN

BIM Model Locating Equipment Equipment Info
Viewer

Model Browsing with virtual tour
Equipment Info Retrieval via BIM model
Equipment Location with Document Management

AN N NN

Equipment Isolation from others for better analysis
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2.7 Asset Management — Yet Another Video

Y
¥
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2.8 Asset Management — Query and Statistics

O Asset List

By Asset ID, Category,
Floor etc

Service
Provider

Management ~

By Service providers
with associated assets
for performance
assessment

AIA Conference on Architecture 2017
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Asset Statistics

Standard statistical reporting LIS
format :

/.
7

-

WRENEIRS | =

Vendor

Management
By vendor with
associated assets for
performance
assessment
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3.1 Operation Management — Workflow Summary

B

User / client feedback '.

Update using photo/video ’

Assign to Worker ’

8 Dispatch to Team Leader

Request via Mobile Device ’
.

Integrating automatic mobile

notice service
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3.2 Operation Management — Demo on Cellphone
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3.3 Operation Management — Submit Work Orders
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3.4 Operation Management — Instant Syncing

AIA Conference on Architecture 2017
April 27-29, Orlando

b
i
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3.5 Operation Management — Quick Demo Video

Let us show. you how.we carq submit a
servicelrequestiviaimobile app
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3.6 Operation Management — Analytics
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3.7 Operation Management —

ihEREERS | - A EEWE YEET RELE HHEE

WS ek i S

€ Automated Response Time
Calculation
€ Dynamic and Efficient
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Response Time Measurement

€ Analyse by Month
€ Good for Analytical Statistics
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4.1 Other Features — Document Management
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4.2 Other Features — Integration with Ticket Sales Mgmt
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4.3 Other Features — Surveillance Camera Streaming

IDEseE v Real-time Monitoring
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4.4 Other Features — loT Integration for Air Quality Monitoring
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4.5 Other Features — BAS Integration
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4.6 Other Features — Centralized Web Portal

.
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4.7 Other Features — Powerful Mobile Model Viewer

B Access by iPad , iPhone , Android Phone,
Notebook/Laptop Anytime Anywhere

B 3D visualization via touch screen
B Instantaneous Data at your finger tip

B Clearly defined roles & responsibilities of
each personnel

AIA Conference on Architecture 2017
April 27-29, Orlando

BLEGE 5 0 |\ REsE

7] 85

hE

ROKES T

UALEIES
a8

REBREAACR

AFM v
SiFRIRE

BRGE | EExss

REER
RE Mg

RERA |5 -
RERS
]
t—RiRE
En]

87



Al

B‘Flﬂi
A CEL LT R Ty

M

CHN X
sRasnm| 7
PR ERETVET |

®ANR ] 5

R

AIA Conference on Architecture 2017
April 27-29, Orlando

88



Al

4.7 Other Features — Mobile App Suite

K =

Work Request Repair Update

APP ",_ N L

— If_‘ = Self Repair Online Training Smart Robot
| %]
- - = ¢ ,'.' = O
Q@ J E N
Monitoring Construction Planning &
Process
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Challenges We Encountered

® Change Management

Strategy : TOP-DOWN Pushing

@ Existing Management Problem

Strategy : Help to suggest to establish standards and best practices with solution

Redundant and Inconsistent Processes

Strategy : Reconcile Processes and Establish Unified Workflow

Hardware & Software are operating as islands with little

Strategy : Automate and integrate hardware & Software in meeting operational requirements

90
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Before And After — Work Request

ARE

Deployment of
Technology is a
“MUST” for Facilities

Management

-
—
Q
=
(¢
=
o
=
o

Before
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Before And After — Record Tracking
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Before And After — Document Management

Before
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SUMMARY

v 70% of BIM value is realized in operation management using EIM

v EIM framework enabled operation to be part of BIM data collaboration
during Design and Construction stages

v Expanded visibility of FM and established standards & best practices

v Automated real-time property and asset management which has helped to
optimize resources utilization

v Non-disruptive change to the existing workflow

A91 AIA Conference on Architecture 2017
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Contact Information

Nick Jiang — President, Arch Building Data Solutions, LLC.
www.archbds.com -
njlang@archbds.com
314-445-9529
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Speakers List

 Chris D’Souza

* Product Marketing Manager, ARCHIBUS Inc., Boston, Massachusetts

* Nick Jiang
* President, ARCH Building Data Solutions, LLC, Chesterfield, Missouri

* Reeves Davis
« EVP, Managing Director, JLL, IP, Inc., Charlotte, North Carolina

* Mark Handy, AIA

 Director of Building Data Solutions, TRC Worldwide Engineering,
Indianapolis, Indiana
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BIM for Lifecycle Management:
Bootcamp for Architects,
Contractors, and Engineers

Session 3

Reeves Davis — EVP, Managing Director

JLL
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Learning Objectives

* |dentifying Gaps in BIM to Lifecycle Transition
* Planning for Data Management Beyond Transition
« Avoiding Knowledge Loss Post Construction

« How Communication Strategy Supports Integrated Lifecycle
Management

A’l AIA Conference on Architecture 2017
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Agenda

e Section 1: What perspective
can we add?

« Section 2: Technology
Landscape

« Section 3: Integrated Lifecycle
Management

» Section 4: Client Specific
Case Study

» Section 5: Questions
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Silo Approach of Information Transfer

* Information is delivered long after « Thousand+ page PDF to cycle
facility is in operation and is time through
consuming

 Typically assigned to low level

. gq:ag%?gg%rp% T\(/)\}I\?g accurately personnel and is not high priority or
qualit

 Information iIs Electronic but on S—
DVD’s ta transfer | |ssues are mos

« Operator has to re-gather el el
Information now that building and  Lack of shared project knowledge

data has been HANDED OVER etween teams

* Typically does not have good
warranty information

Owner-Driven Exchange Process

A917 AIA Conference on Architecture 2017
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Business As Usual Workflow

7, esv\
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INFORMATION VALUE

Traditional Development & Handover
Process

* 71% of Facility Records
are paper based &
Inaccessible

 Faclility Managers spend
10-30% of their time
looking for info

« $.23/sf related to
Inadequate data in
Operational Costs

« Equipment data takes

18-24 months to reach

TIME the CMMS

A917 AIA Conference on Architecture 2017
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Total Cost of Ownership Questions

How often do you get handed the actual FM
data needed for your IWMS/CMMS or to
create your PMs?

How many hours does it take your team to
find and populate the FM data from your last
building project?

Where Is the data you received from your "
last BIM Project?...or built project! /

e/
-
-

TIME
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Our NEW Norm!

Buildings
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CRE Technology Landscape

| Integrated Solutions
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Inconsistent Data Structuring and Naming

Folders are organized and labeled

differently by each team. Handover folder

contains a folder called “08-11-00"7???

o/ B X
@\/" . « BIMfiles » references » v I‘,‘ ‘ Search references pel |
Organize v Share with v Burn New folder =~ i @
/¢ Favorites . Documents library A b RS
% Downloads =| references ’
Dropbox Name = Type
= Recent Places
B Desktop , 08-11-00 File fold|
4 Libraries
5| Documents ~ [ i = »
j 1item State: 3 Shared
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Nime Model Manufacturer
Fan Coil Unit < PP ) Airstream
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\’ Accountmg

Fan Unit <
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Terminal Box (
f-_

7??? )

Airstream

No Standards or Reference for document
naming. Document’s name — 01.pdf?

B v o C (
B - i ‘05, %

| ¢

PDF file contains 403 pages that are not
searchable, bookmarked nor organized.
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Single Source Integratlon

Al

Laws and Regulations Programming

Compliance Review Space Requirements " 3 ‘,.é!’
Building Codes Legacy Facility Data ‘ =
Building Regulations Space Allocations P
— ——— .

S ——

Existing Conditions

Spatial Information
Rooms and Spaces
Drawings

Design Data Ia
Engineering Data

™  BUILDING
i INFORMATION

Functional Requirements
Cost Allocations

Operation & Maintenance
Renovation

Existing Conditions

Functional Requirements

Cost Allocations

— Facility Management

B "E———— Operations .-.
= % Maintenance l
Space Planning _‘
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April 27-29, Orlando

MANAGEMENT

Construction Management __

Constructability
Scheduling
Quality Control
Logistics

Virtual

Fund Raising
Visualization
Augmented Reality

a

Simulation
Energy Use
Ventilation & Heating
Lighting Calculations
Environmental

Specifications
Design Criteria
Materials Data
Classification




What Is Integrated Lifecycle Management?

ILM is a management process that improves collaboration and optimizes efficiency between the
AEC team and Owner through standardization and refinement of business structures and facility
practices into a process that collaboratively optimizes efficiency through all phases of design,

fabrication, construction and lifecycle management.

Integrated Lifecycle Management

Data Exchange

A91 AIA Conference on Architecture 2017
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Changing Business As Usual Workflow

DEVELOP

Planning,
Standardizing
and Preparing

COLLECT

Implementatio
n, Coordination
and Validation

EXCHANGE

Data Exchange
and Technology

MAINTAIN

Ongoing Data
Management

A91 AIA Conference on Architecture 2017
April 27-29, Orlando



Leveraging the Process

The ILM Project Strategy is the development and planning service for
creating a BIM for FM vision; and to assist the organization during new
construction and renovation projects through all 5 phases of a project’s
Lifecycle to achieve that BIM for FM workflow vision.

1. Planning & Programming

2. Design

3. Construction

4. Project Closeout/Commissioning
5. Operations and Maintenance

A91 AIA Conference on Architecture 2017
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Scope of Services

Scheduling &
Milestone

Planning e Industry Is focused on design &
~_ construction costs

 Lower the total cost of building
I ownership through VDC

Auditing * Recognize the importance of ‘tribal
knowledge’

Bridge t « Goals are only met through
Gap between AEC N collaborations & relationship
Owner Management building

IWMS/CMM
Metadata &
Models

E—
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Creating a Lifecycle Vision

Equipment Standard
Category + |Manufacturer+ |ModelNumber+I

Equipment Labeling Standards

Use the Category and Abbrevation for each piece of equiptment

2013

Exhibit 3-Equipment Mapping Matrix

N4

—

The following Parameter should be tracked for each Equipment Asset and will be mapped to the Equipment Table
in the IWMS. The associated mapping along with the Author and Authoring Software is listed below. See Exhibit 7-
Revit Shared Parameters File on how to use the Revit rte file to transfer Project Standards from the Template File

to the Design Model

ARCHIBUS

( * indicates items currently in the database ) P Revit Field
Catego 5 Designeror |  Revitor
s £ try Life/Safety Abb HVAC rE Spathl locition | SRR Contractor | 360 field m._d bl
r r T
55€ AssetProperties | | Mak Designer Revit mep_code Markt/Name
1 Smoke Detector® SD Filter FLTR
Asset Properties | Equipment Code Designer Revit eq id E“:’:;:f"'
2 Heat Detector® HD Motor MTR -
o 5 ~ Asset Properties Designer Revit csi_id CSI Number®
3 Exit Sign EXITS Roof Top Unit* RTU Lot
Asset 1D ;
a Emergency L|ght EL Steam Trap' STRAP Asset Properties Pl Contractor 360 Fleld asset_id Barcode’
. Equipment Based on
5 Fire Control Panel* FCP Heat Exchanger® HX Assst Properties Category Type | 360Field NA A
6 Duct Detector DD Heat Pump* HP asset Properties | Equipment Type Contractor | 360 Field ea_type Simiah
. . Manufacture |y o erurer Contractor | 360Field | model name | Manufacturer
Equipment Asset Details inormaton =
= = N Nt Model Number Contractor 360 Field ‘model_num Model Number*
Information tracked on each piece of equiptment R -
- = = = fbiatos Serial Number Contractor 360 Field num_serial Serial Number’
( * indicates items currently in the database )
- = £ = N Cost Requil s Purchase Cost Contract 360 Field 0St. hase N/A
indicates fields in COBie Standards Traq i e iy = e
ost
Information Catetory Equiptment Details Archibus| Re| Cost Requirements | peplacement Contractury | 360 Hehs. | SiCostrepiace L
Facilits X
Building Program & Project Data Facility ID* Management | D3te Purchased Contractor | 360Field | date_purchased N/A
Building Program & Project Data Facility Name* Eacly Install Date Contractor | 360field | date installed | install Dates
Building Program & Project Data Facility Zone Ma;“i"ﬂfem Date In Service Contractor | 360Field | date_in_service [ InService Date*
Building Program & Project Data Equiptment Standard*® Facility ; 3
N N Mt Life Expectancy Contractor 360 Field eq_life_expct Life Expectancy’
Physical Properties Length* e
Facility Warranty Start Contracton 360 Field waarranty_start _ N/A
Physical Properties Width* Management Date mwtirel date
i i ioht* Facuy Lt Contractor | 360Field | warranty_length N/A
Physical Properties Height Management | Length mosee, et
3 3 > Facility Warranty End warranty_end_ | Warranty End
Physical Properties Connections RSB it Contractor | 360 Field go by
Physical Properties Capacity Peinds Parent Code Contractor | 360 Field parent_id Parent [0?
3 2 | Management
Spacial Location of Asset Room Name Facility
- = M ¢ Condition® Owner ARCHIBUS condition Condition*
Spacial Location of Asset Room Number S
Spacial Location of Asset Floor ID* tExisting Revit Field
= = *Parameter Created by ARCHIBUS
Spacial Location of Asset Floor Name *Shared Parameter File
Life Safety Fire Resistance Exhibit 1-Equipment Mapping Matrix - Page 1 of 1
lLife Safety Hourly Bating
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Critical FM Data Standards

?The following Asset Parameters should be tracked on all Equipment Assets:

iName or Equipment ID
|Equipment Category
|Equipment Type

|Location e Y o -
|Manufacture fChiltes g:'::eg VWVBIEF i:NT Zsﬁ;’ee F
serial Number Ch:ll:d W:I:: uﬁf Degree F
'Model Numbe
3W° 2 ur;\t r:: Condenser Water EWT Degree F
iwarranty = ad Condenser Water Flow GPM
; arranty ""d Condenser Water LWT Degree F
;Date '"Sté £ Nominal Tons Ton
|Date Serviced Refrigerant Type
Barcode er(s) 2
Source Power Panel Name Panel Name
The following Attachments Service Type
FE:(cI‘:lang(:> Guidelines. System Type St -, ||:| & Dkq [P| g} @ ii*O
roduct Date & + *D i i ic Nor
[ & Join - 12 g Oa) HT 22 % = Lo FaE:\ﬁy WorkPlane | New .
O&M manuals Closed Loop Percent/Type Glycol ! = ! -
X 7 Select | Properties | Clipboard Geometry Modify View | Measure Create Mode ‘Work Plane Placement Create Systems
Installation Guide System Volume GAL
Submittal Information System Type Modiy|Lightng Fixures | Light Group: _ <None> =
\Warranty Information Water Loop Number e 2
|Commissioning Report P32
|Start-Up and Shut Down Pro(Cooling Tower Design Wet Bulb Temperature Degree F 2x4 Refurbished M ~_ E
|Additional Equipment Testin Chilled Water EWT Degree F — @
1 Chilled Water LWT Degree F :z‘”"”‘% e it £ EaitType ﬁ
|Asset Parameters shown be Entering Water Temperature Degree F :ﬁmm‘s * Linked Revit Model . £ L L
Iusted Leaving Water Temperature Degree F Elevation 190" [n
| Process Fluid Flowrate GPM Graphics A =
» Emergency Fisture
Process Fluid Inlet Temp. Degree F Electicsl - Lighting 7 ;
Process Fluid Qutlet Temp. Degree F Switch ID St —
g =((d0 4
Source Breaker Number(s) # Calculate Coefficie... [ ] »Aﬂ ﬂl 1
Source Power Panel Name Panel Name Cocticient of i, 100000 (a4
Electrical - Loads H
Space Served Room # Panel { EWT_E-DP-2-001(2.., Q
Service Type Circuit Number 12 R L
Identity Data 5 v
System Type Comments B ® L.ghmg 23'- 5 69/128" 8
Mark (R26-56 = <t

Al
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Technology Metadata Flow Diagram
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BIM to IWMS/CMMS Data Exchange Planning  lcoflect]

N a e
D c T . zh Construct
esign leam.
- . o 5 ] 3 S - . s
OO m O e b;. Revit Architecture ﬁ Revit MEP u Revit Architecture Revit MEP 360 Field
A 3 A E
Properties L Properties £l Properties £l Properties 5]
Equipment Mark ‘ '
q p Rooms (1) = Mechanical Equipment (1) | B Edit Type Rooms (1) - Mechanical Equipment (1) | [ Edit Type
' Constraints 8 Constraints Y evel evel 1 - System Name i .
Eq u I pment COd e o - oo el Upper Limit Mentity Data %
Upper Limit Level: Level1 Limit Offset f Comments
Limit Offset ; Offset 00" Base Offset 5 Mark FUR-001
Base Offset Moves With Nearby Ele... Dirneraions 2 Phating s
Dimensions 2 Electrical - Loads 2 Ares 423336 Phase Created New Construction
Area 4 Perimeter 55 4 Phase Demolished None
. nbounded Height Mechanical % ; iot Computed | | Equipm
Construction Team: , e — o — [ e e
putation Height System Name Identity Data # Cost to Replace
2 Identity Data Py Number 18-CA1 Date Warranty Expires
Number 1B-CFL | Comments Name Conferecne Room Equipment Location
Name Conferecne Room Mark FUR-001 | Comments - In Service Date
Comments i Phasing % Oceupancy Install Date
Occupancy Phase Created New Construction Department Life Expectancy
F Department Phase Demolished None Base Finish Manufacturer
urther Development ke :
Ceiling Finish Equipment Code HOE HVAC-FURN-1001_| Wall Finish Model Number
' Wall Finish Equipment Standard FURN-TRANE-HES00 Floor Finish Serial Number
Floot Finih Phasing 2 Equipment Standard
w/ As-Built Data . - - =
Phase e trisction Other 4 Classfication Code
Prorate | Subcomponent Of
Room Use : | Part Number
5
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Coordinated Facilities Maintenance Data [collect]

Unique to Unique Standard to Unique Equipment to
Project Organization Project & Organization

set Details

Name Equipment Standard Equipment ID ) TG Model Serial

VAV1-301 HVAC-Price-FDV54012 EWT-HVAC-VAV1-301 PEEe FDV5-4012  795272-014-001
HWP3-205 PLBG-Armstrong-43602D EWT-HVAC-HWP3-205 ANstrong 4360 2D 713111
AHU2-601 044-245-MMD18E 124010440003 bert MMD18E Y11MBI5748
FFCBO601F  T12J44193

CU2-R03 057-109-FFCBO601F 1240R0570010

qan\"_ﬂ ,.b oy 4
A el ) T, €
P %
" Accounting 4
a .
P, O, [
o,
v
s,)‘?g
’ S, P
s
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BIM for FM Integration [exchange]

52.1% of applications don't offer data integration and data
is transferred via Excel spreadsheets. For a total of 87.4%
of all data transfer being done manually.

ExceLSHEETS - [ 5.1
oTHERMANUALPROCESS [ :; -V
weDONTTRANSFERDATA [ 152%

IN-HOUSE cusToM SYSTEM | 13-2%
v I 11.6%
L [ 5.8%
oTHER [ 4.1%

BIM authoring applications do not natively support facilities management, but AEC tools can be
integrated to support BIM and populate Facilities Management Systems Real-Time. So our

approach to Lifecycle Management is about cross platform integration.
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Positioning Yourself for Building Handover  [exhaneel

Owner Driven ILM

Traditional Project

- . r
Maintenance l
O

Knowledge Points

Review & ImplemenyDesign
Teams BIM Executjén Plan

Understanding of the
Owner Driven Standgrds

Construction Operations
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Record Model for As-Maintained Use

FM Application

Equipment

Metadata Requirements Requirements

Al

Project Submittal
Requirements

Equipment
Information

Project Submittal
Information

Metadata
Information

Identify Information
Requirements

Compile Information

\ 4

Owner

Owner/FM Consultant

Design Model Coordination Model

4D Model
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Integrated Data & Management — As-Maintained Model
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Generation Park

e 72 acre site

* 7 buildings
 Office
« Manufacturing
 Parking

* 1.7 million square feet&&=
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What Did the Owner Want?

* Build an in-house FM team
» Obtain Space and Equipment Data before occupancy

* Avoid lock-in to proprietary system or data format

« Concurrent procurement process for IWMS system
» Selected COBie format

= =l-:-. E 5
I‘ﬁu = & = = 3 =2 2
=] = £ 2 2 = z g =
o L= = = = = T = s 5
. 8 | 8 | § @ =z = = | = 2 S S = e
5 SR ER : s : E | E § : | 5| 8 | § | ¢
3 [1&-18]8 5 | el z -| &-| - s | & 2- & B E-
AHU Annual Maintenand lan. Moy 2015-0(PM Mot Yet Started |HV-AHU12 AHU PM 180(minute |2015-12-12T15:21:28year 1|year 1] 0|Tachometer, Grease
AHU Annual Maintenang lan. Mol 2015-0{ M Mot Yet Started |HWV-AHU13Z| 1. Check fan blades for dust 10| minute (2015-12-12T15:21:29year nfa nfa 1 0|n/a
AHU Annual Maintenand lan.Mc{ 2015-0{ PM Mot Yet Started |HV-AHU12|2. Check fan blades and moving 5|minute |2015-12-12T15:21:30year n/a n/a 2 1|nfa
AHU Annual Maintenand lan.Mc{ 2015-0{ PM Mot Yet Started |HV-8HU12 3. Check fan RPM against design 5|minute [2015-12-12T15:21:31year n/a nfa 3 2|nfa
AHU Annual Maintenand lan.Mc{ 2015-0{ PM Mot Yet Started |HV-8HU12|4. Check bearing collar set screws 10|minute |2015-12-12T15:21:33year n/a n/a 4 3|nfa
2015-0{FM 5. 15 2015-12-12T15:21:33year 5 4

AHU Annual Maintenand

""" Al

lan.Mc
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Owner Goal: Load facility data into integrated workspace management
system (IWMS) before occupancy using COBIie Standard.

:
Results:

Filter Show Clear  Assigned Procedures for:HV-AHU12-S01-3.B12-12 Delete Selected
Building Code Floor Code Room Code PM Procedure PM Procedure Description
B S b t t I C | t . AHU ANNUAL MAINTENANCE ~ AHU PM Details Schedule
y u S an Ia‘ O m p e IO n - Equipment Standard No Procedure
HV-AHU12

8 Data Sets
. . Equipment = Location
L4 7 b u I |d I n g S Equipment Code: HE3] Al3]  Page 10f1
Equipment Code Equipment Standard .. Equipment Description .. Equipment Category
e Sit
e 7| HV-AHU12-501-3.812-12 HV-AHU12 HVAC-Air Handling Unit 23-33 25 17 11: Modular Indoor Air Handlin
HV-AHU12-501-4.812-14 HV-AHU12 HVAC-Air Handling Unit 23-33 25 17 11: Modular Indoor Air Handlin
.+ 1,603R At 1555317 i
, 0 O m S HV-AHU12-501-5.812-16 HV-AHU12 HVAC-Air Handling Unit 23-33 25 17 11: Modular Indoor Air Handlin
e 14,177 f ment ;
’ I e Ces O e u I e n Available Procedures Add Selected

[] PM Procedure PM Procedure Description

* Maint P d °
al n e n an Ce ro Ce u reS AHU-3-MONTH 3 Month Air Handling Unit PM Details
AHU-6-MONTH 6 Month Air Handling Unit PM Details

« 28,000 S Part
) are ar S COMPRESSOR-MONTH 1 Month Compressor PM Details
L] FIRE EXT MONTHLY 1 Month Fire Extinguisher Inspection Details
L 8 7 OO O&_ M D t EXAUST FAN - 6M EXHAUST FAN SEMI-ANNUAL Details
) ocuments

TRANSFORMER - 1Y TRANSFORMER ANNUAL Details
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Owner Goal: Load facility data into integrated workspace management
system (IWMS) before occupancy using COBie Standard.

Construction Benefits:

Construction Phase BIM coordinators found fewer
problems and submitted fewer RFIs once models were
fully populated with COBie data.

Ability to search, export and report on building data:

» Allowed quick reaction to problems and requests for
changes due to easy and rapid quantification and
location of every equipment type

» Revealed missing safety equipment through COBie
“Punchlist” reports

« Permitted loading of COBie equipment inventories and
spare parts into 8 additional systems, saving data entry
time and creating common naming

« Common naming allows these systems to
communicate and, e.g., automatically produce work
orders in the IWMS when a problem occurs

A91 AIA Conference on Architecture 2017
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Operations Benefits:
« Equipment history tracking

» Preventative Maintenance scheduling
Knowing equipment location

* Reporting metrics on:

e Cost
« Downtime
« Labor

3%
Sk ;

7%

25%

= MAINTENANCE = PREVENTIVE MAINT = UNDEFINED
= FIRE SP = ELECTRICAL OTHER

Work Request By Problem Type



Generation Park Project Phase COBie Participants

» Client: FMC Technologies Inc. (now TechnipFMC)

+ Development Manager: Trammell Crow Houston Industrial Development Inc.

Facilities
* BIM & COBie Consultant: Management
Kristine Fallon Associates Inc. Team
. IWMS Development
* Architect: Gensler Configuration Management

Team Team

» Civil Engineer :
Cobb-Fendley & Associates

Facility Data
« MEP Engineer:
. . . IT
Wy“e Consultlng Englneers Infrastructure Design Team
& Security
* General Contractor: Team

D.E. Harvey Builders & Inc. Construction
Team
+ COBie Coordinator & Preventive Maintenance Data Integrator:

ENGworks

* IWMS Implementation and Data Loading: BRG (now JLL)
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Architectural Model: Consultant Model: Construction Data:

Spaces & Product Equipment Product Data,

Specifications + Specifications -+ Spare Parts, > Space/Equipment Inventory,
Procedures, Tools,

Parts, Procedures, Tools,
O&M Documents

COBie: Construction to Operations Building information exchange
« A subset of international standard ISO 16739 - IFC information model
* Incorporated in the National BIM Standard-US

* Focused on electronic delivery of data about Spaces and Equipment, not on
geometric modeling
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COBie Workflow / Data Validation

100% CD

; Spares
Jobs
i Resources
Product Data Manager (PDM): Data = Merged COBie File from
1 Validation & Aggregation
B ggreg Document Repository PDM

PDM checks
Documents are
complete and
properly named

0&M Documents

Instruction
Manual

Contractor Product Data
Forms (CPDFs)

Installation Progress
Barcodes
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The Challenge

* BIM is a Cross-Organizational, Data-
Centric approach to design and
construction

* Much attention has been given to the
Cross-Organizational aspects

* Little attention has been paid to the
Importance or Quality of the Data

AIA Conference on Architecture 2017
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Process Challenges

* TiIming
« COBIe Execution Plan was approved at the CD stage

« Contractor Product Data Forms were not submitted as part
of the regular submittal process

 Facility Management team had not been assembled when
the COBIe Execution Plan was developed
« Post-construction uses of the data were not developed
* IWMS had not been selected
 Naming standards needed adjustment
* Needed to cull vendor-directed maintenance
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Addressing Process Challenges

* Project team was able to catch up and deliver data by Substantial
Completion

* In the future
 Facility Management team input is crucial to defining the right amount of data

 FM team needs to decide what preventive maintenance orders should be
scheduled

« COBIie naming standards should be informed by the IWMS data structure

« COBIe Standards and Execution Plan should be developed before modeling
begins, based on FM input

« Design data should be complete and validated at the end of CDs

A917 AIA Conference on Architecture 2017
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Technology Gaps and Technology Management

Challenges

e COBIe process and tools were new to everyone and
therefore hard to manage

 Although COBIe Is based on the idea of capturing data
throughout the project, the COBIe format only supports a
one-time turnover of all data

» COBIe tools provided by major technology vendors are
Immature

« Technology users are not familiar with these tools

* There Is a lack of technology tools that support collaboration
on and validation of data

A’l AIA Conference on Architecture 2017
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Addressing Technology Gaps and Technology
Management Challenges

* BIM & COBIie Consultant provided tools to fill the technology gaps
* Product Data Manager (PDM) to validate and aggregate data
« Accepts data from multiple applications

« Contractor Product Data Forms, generated from
PDM, that allowed the Contractor to:

« Know what product data was required
« Know what the design intent was for that product

igner Provided

« Easily provide required data in an electronic format &« e
- Two-way data passing with field technology ~ Zee - mocnn G
 Tools for checking that all documents were T i
submitted and named correctly e

= =
Z 5

o o [
>> >35> >
o @ ®
»w » [

Model Number SDV5000

» COBIe punch lists e om

No Lengtl
NominalWidth In
Organizations Preferred Contact Email Bsellers@letsos.com N/
Pressure Drop 5 N/A
Submittal Documents List Variable Air Volume Devices N/A
Warranty Durati b 2 N/A
. Warranty Duration Parts 2 N/A
A9 I AIA Conference on Architecture 2017 Warranty Duration Unit Month N/A
. WarrantyGuarantorla bor MFlynn@hdgrant.com Email
Aprll 27_29, Ol’|and0 Warranty GuarantorParts MFlynn@hdgrant.com Email




Human Factors Challenges

* Reluctance to change established * New tools
organizational methods » Information-centric versus drawing-
* Modeling typicals versus complete centric approach
models » Rigor of standard structured data
« Drawing annotation versus COBie

» Because processes and tools were not

nqmlng . refined before each phase (D,C,0&M),
* Primacy of drawings versus model 5 kentical of th
or data users became skeptical of the

_ _ technology
* Need to climb the learning curve

* New processes
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Addressing Human Factors Challenges

Work Request By Problem Type 7,367 Work Requests
Completed / Closed

Be ready
» Get input from all stakeholders

Provide user-friendly training in processes and
standards

Provide tools to help team members gauge progress
» Performance metrics create ownership

ELECTRICAL OTHER 600 I
Communication, Communication, Communication FOUETD G0 | o I
I

(like S06) -

Udf ed”

» Bi-weekly COBie Progress Meetings S ——
* Provide advice and support .
* Provide feedback: what is the data doing for us; how will it save Owner money’?

Strong contract terms provide motivation to perform
» Detail BIM and COBie data delivery requirements in Division 1

 Six-figure retainage “if delivery of COBie data, documents and photographs is not u
date or if the deliverables do not conform to the requwements and standards in the
Execution Plan and meet the quality standards..
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Recap and Questions?

Process oriented not technology dependent Phase 1
Success and efficiency is dependent on the Quality of

Standards and Process Workflow. —
Educated Owner’s can drive an@wner-Driven Proces?! implememtion paing

Coordinate and Leverage processes and applications from
the AEC Team for workflow integrations

BIM doesn't fix, correct or resolve any lack of standards,  phases
controls or integrity of your current facility data

VDC for FM Intro

ILM Strategy Planning Session

VDC to FM AEC
Integration & Support

Linked IWMS/CMMS Data

& As-Maintained Models
IWMS/CMMS/BIM M
) | Workfl
A91 AIA Conference on Architecture 2017 Internal Workdlow
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Contact Information

Reeves Davis — EVP, Managing Director, JLL, IP, Inc.
EVP, Managing Director, JLL ~
reeves.davis@am.jll.com
704-909-8838
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Speakers List

 Chris D’Souza

* Product Marketing Manager, ARCHIBUS Inc., Boston, Massachusetts

* Nick Jiang
* President, ARCH Building Data Solutions, LLC, Chesterfield, Missouri

* Reeves Davis
 EVP, Managing Director, JLL, IP, Inc., Charlotte, North Carolina

 Mark Handy, AIA

 Director of Building Data Solutions, TRC Worldwide Engineering,
Indianapolis, Indiana
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BIM for Lifecycle Management:
Bootcamp for Architects,
Contractors, and Engineers

Session 1
Case Studies in BIM for Lifecycle Management
Mark Handy — Case Studies in BIM for Lifecycle Management

A=W

P T —— WORLDWIDE ENGINEERING S
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Course / Learning Objectives

» Learn about benefits obtained through the use of BIM in facility
lifecycle management

* Gain insights regarding 3D point cloud scanning related to BIM
development

 Study specific instances of BIM documentation used for existing
buildings, during design of new projects, during construction
and for continuing maintenance and management

A’l AIA Conference on Architecture 2017
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BIM perspectives > Points of view

» Designer — visualization, functional relationships, systems
coordination, clash detection, room data, schedules, life safety

» Contractor — augmented reality, quantity take offs, scheduling,
coordination models, as-built documentation, product data,
maintenance & warrantees

* Owner — record documents, facility drawings, space
management, asset management, data analytics

A’l AIA Conference on Architecture 2017
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Getting Started...

The process still is about...

Timing, Collaboration & Innovation

* What do you (or your client) really want and need?
* What can you (or your client) afford?
* What do you have to begin the project?

A917 AIA Con n Architecture 2017
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Case Study: University Student Union

 Design Criteria and Layout
 Locations shown on floor plans and visualized spaces
 Solution Visualization
» Reporting from connected and embedded data

« Master Facility Drawings & Performance Analytics
« Development of construction phasing
« Operations & Maintenance

 University BIM Standard
e Deliverables
 Timeline
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Exterior Image
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Plans with programmed areas

| WH ¢ e Rl e T
F|rst FIoor Second Floor Third Floor
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|lsomedtric

* [llustrate systems
layout and function

* 3 Dimensional color
highlighted image is
easier to understand
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Sections

"r;?r See— ==
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Case Study: Academic Building Renovation

* Existing historic building modeled for engineering retrofit

» Design Criteria and Layout
 Locations shown on floor plans and visualized spaces
 Solution Visualization
« Reporting from connected and embedded data

* Logistics documentation — allowed development of construction
phasing including a tenant buildout
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Coordinated Engineering Retrofit
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Coordinated Engineering Retrofit
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Case Study: Hospital

* New hospital modeled during design

* Functional documentation — allowed development of building
performance analytics
« Space allocations
 Room data sheets
 Travel distance

» Asset & Maintenance Management
 Locations shown on floor plans and visualized spaces
» Reporting from connected and embedded data
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Asset Management
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Equipment: MRI and associated data

Type Properties X

Family: 750mag1t 8 Load...
Type: 1.5 TESLA LCC ACTIVE SHIELD MAGNET vl | Duplicate...

Rename...

Type Parameters

| Parameter Value |:| A
GE WHITE GE White

GE BLUE GE BLUE

Weight i12808

width 76"

depth 7' 013/128"

BTU :8191.000000
Manufacturer GE HEALTHCARE
JSN Number
Description 1.5 TESLA LCC ACTIVE SHIELD MAGNET
Assembly Code
Type Image
Keynote

Model

Torme £ amn o - T

o

» -

>

<< Preview Cancel Apply
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Equipment: Warming cabinet and associated data

Type Properties X

Family: R18Dual\ i i ingGlassDoorLeftHand2013 A

Type: R18DualV i bir dir :DoorLeftHand2013 v Duplicate...

Type Parameters

Parameter I Value I:I ~

Electrical
Electrical Connection = |

Identity Data A
Model Amsco
Manufacturer STERIS Corporation
Equipment # DJ050124332
Drawing # 413726-638 Rev 2
Description Amsco Warming Cabinet with Glass Door - Dual 18* Compartment/ |
Assembly Code £1020810 Tl
Type Image

Keynote

Type Comments

URL

Cost

Assembly Description Me
Type Mark

A et

| Furniture & Equipment

Family : Specialty Equipment : R18DualWarmingCabinetFreeStandin

120V, 50/60Hz, 1Ph; 230V, 50/60Hz, 1Ph

e [ ] o
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HVAC Engineering modeling used for design
and construction
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Case Study: Medical Office Building

 Existing medical office building modeled from CAD base plans
and field verification

« Shared with designers for ongoing tenant build out projects

* Space management
 Highlighted drawings
« Reporting

e | ocate assets to be maintained
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BIM used to show space allocations

Department Legend

[] 1010
[ ] 1s00
[ 7085
[ 7125
[]71a1
B 7145
| B
] 7170
[ ]7230
B 7522
[ 8440

General Stores

Vacant

Laboratory

MRI

Radiology
Cat Scan
Diagnostic Breast Center
Pharmacy

Emergency Services

OB GYN Physician Office
Security

Housekeeping

Utilities

Plant Maintenance
Information Services
Administration

HIM Administrative

I TENANT-1 Tenant 1 (1t Floor)

A91 AIA Conference on Architecture 2017
April 27-29, Orlando




Case Study: Healthcare Clinic Building
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Case Study: Hospital Mechanical Room

3D point cloud created
e Scanned data visualization — navigating & labeling

« Asset & Maintenance Management
 Locations shown on floor plans and visualized spaces
* Reporting from connected data
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Point Clouds: Real World to Digital 3D...

Photograph 3D Reality Capture Scan
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Project Virtualization: As-Built Data in the "Cloud”
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3D as-built project

" data & documentation

project stakeholders

- from any device.
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Case Study: Retall & Higher Education

* Building Exteriors modeled from 3D point cloud scanning

e Scan data visualization

« Conversion to BIM

 Existing building documentation to begin new design projects

* Process to document multiple building campuses and shopping
centers
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Interoperabllity: Point Cloud to BIM

Conversion
Application
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Scan-to-BIM Workflow

Analyze and access as-is project conditions prior to commencing the design process
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Case Study: Medical Office Building

 Existing medical office building project updates
* Visualized in 3D
* Drawn to scale — dimensions may be displayed
» Created from library of components

« Shared with contractors and trades for ongoing projects
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The Future — ???

* Process improvements needed?
* Lessons Learned - Tips and Tricks
« Standardizing project updates

 Using the data during the entire building life cycle means it is
best to start the process early

* Lifecycle faclilities and asset management can truly improved
through BIM
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BIM stands for...

Building Information Modeling
and

Better Information Management
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Contact Information

Mark Handy, AlA — Director of Building Data Solutions, TRCWW, Inc.
WWW.trcww.com .

mhandy@trcww.com
317-509-4043
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BIM for Lifecycle Management:
Bootcamp for Architects,
Contractors, and Engineers

Course Number: WE102
Wednesday | April 26 | 8:30 am — 12 pm
3.75 LU/GBCI/RIBA
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Panel Discussion

Role: Workshop Presenter

Chris D'Souza

Product Marketing Manager
ARCHIBUS, Inc.

Email: chris_dsouza@archibus.com
Office Telephone: (617) 513-3092

Role: Workshop Presenter

Mark Handy, AIA

Director of Building Data Solutions
TRC Worldwide Engineering

Email: mhandy@trcww.com

Cell Phone: (317) 509-4043

Role: Workshop Presenter

Nick Jiang

President

ARCH Building Data Solutions, LLC
Email: njiang@archbds.com

Office Telephone: (314) 445-9529

Role: Workshop Presenter
Reeves Davis

EVP, Managing Director

JLL

Email: reeves.davis@am.jll.com
Office Telephone: (980) 365-8970
Cell Phone: (704) 909-8838
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