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INTRODUCTION

DeVon Miller is the Building 
Commissioning Administrator at Western 
Michigan University.  DeVon is new to 
Facilities Management but has over 15 
years of experience in project 
management including energy 
conservation, building automation 
systems, building commissioning and is a 
Commissioning Process Management 
Professional and LEED Accredited 
Professional with ASHRAE and Green 
Building Certification Institute (GBCI) 
respectively.  He holds a BS in 
Mechanical Engineering from Michigan 
Technological University.

DeVon C. Miller, CPMP, LEED® AP
Building Commissioning Administrator
Engineering Division
Facilities Management
Western Michigan University
Phone: (269) 387-8517
Email: devon.miller@wmich.edu
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WMU Fast Facts

WMU FM

BIM for new 
construction

BIM for existing 
buildings

AGENDA
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WMU FAST FACTS

Established in 1903

Enrollment 24,294

1,200 acres and 167 buildings

8 million square feet of University space

On-campus residence halls and apartments 
are able to house 6,400 students

39 miles of sidewalk and 26.5 lane miles 
of roadway

49 miles of utilities
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467 employees

50,000 work orders in 2013

20,000 PM maintenance orders

Annual dispatch of 72 million KWh of electricity and 
510 million pounds of steam

WMU FAST FACTS
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FM DEPARTMENT ORGANIZATIONAL CHART
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BIM FOR NEW CONSTRUCTION
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CAPITAL CONSTRUCTION PROJECTS

East Hall
$ 21 Million 

Stryker School 
of Medicine
$ 68 Million 

Dining Facility
$ 36 Million 

Western 
Heights

$ 48 Million 

Sangren Hall
$ 60 Million 

Zhang Legacy 
Collections Center

$ 8 Million 
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BIM PROJECT EXECUTION PLAN: WHAT’S IN IT?

1. PROJECT GOALS / BIM USES

BIM PLANNING
Setting expectations
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X PLAN X DESIGN X CONSTRUCT X OPERATE

PROGRAMMING X DESIGN AUTHORING SITE UTILIZATION 
PLANNING

BUILDING MAINTENANCE 
SCHEDULING

SITE ANALYSIS X DESIGN REVIEWS X CONSTRUCTION SYSTEM 
DESIGN

BUILDING SYSTEM 
ANALYSIS

X 3D COORDINATION X 3D COORDINATION X ASSET MANAGEMENT

X STRUCTURAL ANALYSIS X DIGITAL FABRICATION X SPACE MANAGEMENT / 
TRACKING

LIGHTING ANALYSIS 3D CONTROL AND 
PLANNING DISASTER PLANNING

ENERGY ANALYSIS RECORD MODELING RECORD MODELING

MECHANICAL ANALYSIS

OTHER ENG. ANALYSIS

SUSTAINABLITY (LEED) 
EVALUATION

CODE VALIDATION

PHASE PLANNING
(4D MODELING)

PHASE PLANNING
(4D MODELING)

PHASE PLANNING
(4D MODELING)

PHASE PLANNING
(4D MODELING)

X COST ESTIMATION X COST ESTIMATION X COST ESTIMATION COST ESTIMATION

PRIORITY
(HIGH/ MED/ 

LOW)
GOAL DESCRIPTION PROJECT PHASE

H Provide WMU a LOD 300 model including Arch, MEP, and Structure for construction Construction

H Coordinate all disciplines through the design/construction process to reduce RFI’s Construction

M Reference all building components per the Western Michigan University BIM guideline Lifecycle

H Improve commissioning process by adding equipment information into BIM process Lifecycle

H Improve visualization of design intent using  BIM design principles Design

BIM EXECUTION PLAN
1. BIM Goals and uses

10



BIM PROJECT EXECUTION PLAN: WHAT’S IN IT?

1. PROJECT GOALS / BIM USES

2. COLLABORATION PROCEDURES: 
HOW OFTEN TO SHARE? HOW?

BIM PLANNING
Setting expectations
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• BIM Coordination Meeting Procedures

Meeting  type Project stage Frequency Participants Location

BIM REQUIREMENTS KICK-
OFF

PROGRAMMING ONCE WMU/AE/CONST WMU

BIM EXECUTION PLAN 
DEMONSTRATION

PROGRAMMING ONCE RESPONSIBLE PARTY WMU

DESIGN COORDINATION DD/SD/CD BI-WEEKLY RESPONSIBLE PARTY WMU

CONSTRUCTABILITY 
COORDINATION

CONSTRUCTION BI-WEEKLY RESPONSIBLE PARTY WMU

LIFECYCLE BIM PLANNING CONSTRUCTION AS-NEEDED RESPONSIBLE PARTY WMU

BIM EXECUTION PLAN
2. Collaboration Procedures: how often to share? How?
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BIM PROJECT EXECUTION PLAN: WHAT’S IN IT?

1. PROJECT GOALS / BIM USES

2. COLLABORATION PROCEDURES: 
HOW OFTEN TO SHARE? HOW?

3. FILE NAMING CONVENTION

BIM PLANNING
Setting expectations
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Field 1
Location

Field 2
Sub-Location

Field 3
Project # . Description

Field 4
Doc Revision

Field 5
Date

Building #,
Admin,

Concepts,
Landscape,

Maps,
Master plan,

Site,
Study,
Utilities

Bid, RFP, RFQ
Proposal, 
Budget,

Transmittal,
Memo,

System: 
Elect
Mech
Arch
Struct
Plumb
Steam

Sheet #,
Rev #, Req #

Reviewed,
Approved,

Approved as 
Noted,

Rejected,
Addendum,

Owner redline,
Review,

Owner review

2009 11 09
2008

2006 10

U
nd

er
sc

or
e 

_

U
nd

er
sc

or
e 

_

U
nd

er
sc

or
e 

_

U
nd

er
sc

or
e 

_

145_struct_03455.steel frame north elevation_approved_2010 11

6895
9-45
8489

Pe
rio

d 
.

BIM EXECUTION PLAN
3. File naming convention
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CD, DD, SD,
As built,
Bid set,

Sheet title,
Package 

title,
Subject,

Shop dwg 
title



BIM PROJECT EXECUTION PLAN: WHAT’S IN IT?

1. PROJECT GOALS / BIM USES

2. COLLABORATION PROCEDURES: 
HOW OFTEN TO SHARE? HOW?

3. FILE NAMING CONVENTION

4. TECHNOLOGY INFRASTRUCTURE

REQUIREMENTS

BIM PLANNING
Setting expectations
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Project participants must have certain software in order to participate in the BIM
process. 

Design 
Authoring

Coordination

ARCH  Revit Architecture 2014

versionsoftwaredisciplineBIM use

MEP  Revit MEP/AutoCAD MEP 2014

STRUCT  Revit Structure 2014

CIVIL  Civil 3D 2014

CONSTRUCTION   Naviswork Manage 2014

Owner LIFECYCLE            Naviswork Manage 2014

BIM EXECUTION PLAN
4. Technology infrastructure requirements
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BIM PROJECT EXECUTION PLAN: WHAT’S IN IT?

1. PROJECT GOALS / BIM USES

2. COLLABORATION PROCEDURES: 
HOW OFTEN TO SHARE? HOW?

3. FILE NAMING CONVENTION

4. TECHNOLOGY INFRASTRUCTURE

REQUIREMENTS

5. DELIVERY STRATEGY & LOD –
LEVEL OF DEVELOPMENT

BIM PLANNING
Setting expectations
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LOD 100 Conceptual Modeling 
“Guesstimate”

LOD 200 General Modeling
“Specify it”

LOD 300 Accurate 
Modeling

& Shop Drawings 
“Buy it”

LOD 400 
Fabrication 
& Assembly 

“Build or Install 
it”

LOD 500 M & O 
“Maintain it”

BIM EXECUTION PLAN
5. Delivery Strategy & LOD – Level of  Development
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Revit 
Model

Architects
Engineers

Sub‐
contractors

WMU
Level of Detail 

500 
Revit Model(s)

General 
Contractor

Interaction with the 
Revit model

BIM EXECUTION PLAN
5. Delivery Strategy & LOD – Level of  Development
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Specific list of Information (parameters) required to be attached to the BIM model

AIR DISTRIBUTION 
SYSTEMS

WMU_TAG #
WMU_TYPE DESC 
WMU_SUBTYPE DESC 
DESCRIPTION WMU_LOCATION 
WMU_MANUFACTURER 
WMU_MODEL # WMU_SERIAL # 
WMU_FILTER TYPE WMU_FILTER 
SIZE WMU_FILTER QUANTITY 
SEQUENCE OF OPERATION 
O&M
SUBMITTAL

WMU_TAG #
WMU_TYPE DESC
WMU_SUBTYPE DESC 
DESCRIPTION 
WMU_LOCATION 
WMU_MANUFACTURER 
WMU_MODEL #
WMU_SERIAL # WMU_BELT 
NAME WMU_BELT SIZE 
WMU_BELT QUANTITY FAN 
CURVE

WMU_TAG #
WMU_TYPE DESC 
WMU_SUBTYPE DESC 
DESCRIPTION 
WMU_LOCATION
WMU_MANUFACTURER 
WMU_MODEL #
WMU_SERIAL # WMU_BELT 
NAME WMU_BELT SIZE 
WMU_BELT QUANTITY FAN 
CURVE

WMU_MOTOR ID
WMU_MOTOR DESCRIPTION
WMU_MOTOR RPM
WMU_MOTOR HP
WMU_MOTOR MODEL #
WMU_MOTOR SERIAL #
WMU_MOTOR MANUFACTURER
WMU_MOTOR AMPERAGE 
WMU_MOTOR VOLTAGE
WMU_MOTOR FRAME
WMU_MOTOR PHASE
WMU_MOTOR BEARING/COUPLING 
SIZE

Su
pp

ly
  f

an
s

Re
tu

rn
  f

an
s

M
ot

or

WMU_MOTOR ID
WMU_MOTOR DESCRIPTION
WMU_MOTOR RPM
WMU_MOTOR HP
WMU_MOTOR MODEL #
WMU_MOTOR SERIAL #
WMU_MOTOR MANUFACTURER
WMU_MOTOR AMPERAGE 
WMU_MOTOR VOLTAGE
WMU_MOTOR FRAME
WMU_MOTOR PHASE
WMU_MOTOR BEARING/COUPLING 
SIZE

M
ot

or

PA
C

K
A

G
E 

A
IR

 H
A

N
D

LI
N

G
 

U
N

IT
S

BIM EXECUTION PLAN
Building information model requirements Lifecycle BIM
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WHAT IS NEW?
The “BIG ROOM” process
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WHAT IS NEW?
BIM for interferences “Clash detections”
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BIM FOR EXISTING BUILDING

23College of Health and Human Services



BRONCO BIM

1
• Prints to 3D Model• Prints to 3D Model

2
• Adding Maintainable 

Mechanical Equipment In 
BIM

• Adding Maintainable 
Mechanical Equipment In 
BIM

3
• Connecting the Model to 

our CMMS-TMA
• Connecting the Model to 

our CMMS-TMA

College of Health and Human Services 24



Original 
Blueprints

Existing building
Sprau Tower

From Existing AutoCAD floor plans to 3D Model using Autodesk Revit Platform

PRINTS TO 3D MODEL

3D Model
Sprau Tower

Standardized 
Simple floor 

plan

3D Model

< 1995 
Pre-CAD era
107 Existing 

Buildings
6.19 million SF

2011-2013

25

1995-2000

About 
520 Floor 

Plans

1995-Present 
Post-CAD era 
31 Buildings

2.64 million SF



PRINTS TO 3D MODEL

Sprau Tower

• White-box empty rooms
• Windows & doors location
• Generic library
• Highly detailed exteriors 
• NO MEP

TIMELINE: 2011-2013
138 Existing buildings modeled in 3D Revit

From Simple floor plans to 3D: Revit Modeling 

Sprau Tower, 4th floor 3D view
26



CONNECTING THE DOTS FOR 
EXISTING BUILDINGS

College of Health and Human Services

2
• Adding Maintainable 

Mechanical Equipment In 
BIM2

• Adding Maintainable 
Mechanical Equipment In 
BIM
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ADDING MAINTAINABLE MECHANICAL 
EQUIPMENT IN BIM
Types of  equipment and parameter 

MEP

Monthly/yearly 
Maintainable 

Equipment 
based on User 

Manuals

Air Conditioning Unit
Condensing Unit

Air Handler
Air Compressor

Chiller
Centrifugal Pump
Condensate Pump

Cooling Tower
Exhaust Fan
Supply Fan
Sump Pump
Return Fan
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ADDING MAINTAINABLE MECHANICAL 
EQUIPMENT IN BIM
Types of  parameter 

20 years of maintenance 
experience with 9 shops and 

110 skilled tradespeople

CMMS 
TMA 

WMU_SUBTYPE DESC

WMU_TYPE DESC

DESCRIPTION

WMU_TAG #

WMU_LOCATION

WMU_MANUFACTURER

WMU_MODEL #

WMU_SERIAL #

WMU_FILTER TYPE

WMU_FILTER SIZE

WMU_FILTER QUANTITY

WMU_MOTOR ID

WMU_MOTOR MODEL  #

WMU_MOTOR SERIAL #

WMU_MOTOR HP

WMU_MOTOR FRAME

WMU_BEARING/COUPLING SIZE

WMU_BELT NAME

WMU_BELT SIZE

WMU_BELT QUANTITY

BIM PARAMETERS 
20 parameters

CMMS-TMA DATABASE
>100 parameters
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ADDING MAINTAINABLE MECHANICAL 
EQUIPMENT IN BIM
Field Validation and TMA Data Update 

Receive Building TMA 
Equipment Report
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Equipment 
Location

Mechanical Room, Schneider Hall

Tag #

ADDING MAINTAINABLE MECHANICAL 
EQUIPMENT IN BIM
Position BIM equipment model
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DOWNLOADED FROM THE INTERNET (Manufacturer, Forums etc.)

ADDING MAINTAINABLE MECHANICAL 
EQUIPMENT IN BIM
Creation of  the Equipment Library
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MODELED IN REVIT (Custom made such as air handlers)

From mechanical drawings From pictures



Create a Mechanical Equipment Schedule on Revit 

ADDING MAINTAINABLE MECHANICAL 
EQUIPMENT IN BIM
Equipment Parameters Schedule

Revit
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Before

After

ADDING MAINTAINABLE MECHANICAL 
EQUIPMENT IN BIM
Plugging equipment in the model (Mechanical Room, Schneider Hall)
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ADDING MAINTAINABLE MECHANICAL 
EQUIPMENT IN BIM
Equipment Info

CMMS-BIM  

Matching  Parameter
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Reality

Revit Model

College of Health and Human Services

ADDING MAINTAINABLE MECHANICAL 
EQUIPMENT IN BIM
Summary

TIMELINE: 2014 - 2016 

2,694
maintainable 
equipment

138
existing 
buildings
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CONNECTING THE DOTS FOR 
EXISTING BUILDINGS

College of Health and Human Services

3
• Connecting the Model to 

our CMMS-TMA3
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CONNECTING THE MODEL TO OUR 
CMMS-TMA
Overall View – Moving Data Between Data Silos

BIM CMMS
55000
PIECES OF 

INFORMATION
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CONNECTING THE MODEL TO OUR 
CMMS-TMA
Connecting to Revit and TMA: the Revit tool

Logging in 
from WebTMA

REVIT ADD-IN “WebTMA Interface”

Logging in from Revit
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CONNECTING THE MODEL TO OUR 
CMMS-TMA
Exchanging Data BIM/TMA- Importing and Exporting

Building Type of list

Maintainable equipment
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CONNECTING THE MODEL TO OUR 
CMMS-TMA
Importing from TMA to Revit 
The Results

From this… To this
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CONNECTING THE MODEL TO OUR 
CMMS-TMA
Importing from TMA to Revit
Individualized Equipment Data
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CONNECTING THE MODEL TO OUR 
CMMS-TMA
Exporting from Revit to TMA 

Revit schedule

TMA schedule
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BIM IN FIELD

44



PREVIOUS WORK ORDER FLOWCHART
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NEW WORK ORDER FLOWCHART
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EFFICIENCY IMPROVEMENT

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

Preventive Maintenance [PM]
Service calls

80,300

57,500

85,400

67,600

H
ou

rs
/y
ea
r

Efficiency improvement with BIM for skilled trades 
[Mechanical Equipment]

New Process with BIM

Previous process

Labor efficiency 
improved by 7%  
($524,000/yr.)

47



TAKEAWAYS – NEW CONSTRUCTION

Pic: www.pluspack.com
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 DETERMINE GATEKEEPER

 BIM IS A LIVING DOCUMENT

 CREATE BIM GUIDELINE 

 PSA AGREEMENT: GET IT IN THE CONTRACT!

 KICKOFF MEETING: SET EXPECTATIONS FOR ALL THE 
PARTIES INVOLVED



TAKEAWAYS – EXISTING BUILDINGS

 3D models for existing building do not need to be 
highly detailed, LOD 100-200

 Audit your CMMS data in the field while locating 
your maintainable equipment

 If equipment 3D models are not available on the web,
create them using your construction documents or measurements

 Connect CMMS and BIM models

 Define maintainable equipment and its parameters: 
use tradespeople’s experience and operation manuals as reference

 Define standards for BIM-TMA data management

Pic: www.pluspack.com
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