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The Challenge

Develop a BIM project execution plan for a project
which defines the appropriate uses for BIM on a
project and the information exchanges between

the various uses.

BIM Project Execution Planning Process
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Project Execution Planning for 1
Building Information Modeling Charles

Foundation

A buildingSMART Alliance project sponsored by:
* The Charles Pankow Foundation
e Construction Industry Institute (Cll)
* Penn State Office of Physical Plant (OPP)
* PACE
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Project Goal

Develop a guide that will focus on the decisions
required to implement Building Information
Modeling throughout the stages of a building
project:
» Planning
» Design
» Construction
E = Operations
|
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Project Deliverables

= BIM Execution Planning Guide

Includes decision matrix and guidelines for BIM implementation at
various project phases.

= BIM Execution Planning Application

Easy to use application for guiding a team through the decisions
required for BIM implementation.

Project Overview

¢ [dentify BIM methods and implementation strategies
organized by project phase
¢ Planning, Design, Construction, Operations
* Develop implementation guidelines and best practice methods
e Disseminate the results
e BIM Execution Planning Guide
¢ Interactive execution planning computer tool

¢ Presentations at national conferences e.g. buildingSMART, AIA, AGC
BIMForum, etc.

e Articles in industry and academic publications
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= Existing Conditions
Modeling = Site Selection
= Programming

= Preliminary Cost

. .
Estimation Phase Planning

= Site Analysis

= Engineering Analysis

(Structural, Energy,

Lighting , CFD, IAQ

Evaluation, Thermal . . = Phase Planning
Performance) B (Tenant Fit-out)
= Code Validation

(Emergency Evacuation,

Security Analysis)

= LEED Evaluation

= Design Authoring

= Design Reviews
(Constructability, 3D
Design Coordination,
Virtual Mock-ups)

= 3D MEP Coordination

= Digital Fabrication

= 3D Control and
Planning

= 4D Planning
= 3D System Design = Unit Price Estimating [§ = Site Utilization
Planning

= Record Model

= Asset Management = Building

= Space Management/ = Building Performance = Maintenance Cost Maintenance
Tracking Analysis Estimation = Renovation

= Disaster/Emergency Coordination
Planning
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Execution Planning Process

» Identify the tasks that will
BIM Use include some authoring or
e . use of information from a
Identification SV

* Develop a process tailored
to the project which
BIM Pro_cess includes tasks supported by
Planning BIM along with information
exchange requirements

* Development of a detailed
plan and procedure for each
Plan use and the information

flow between th
Development | s i siaiin

BIM

Execution

Plan

Execution Planning Process

* [dentify the tasks that will
BIM Use inciude some authoring of

Identification

¢ Develop a process tailored

to the project which
BIM Process includes tasks supported by

Plannin g BIM along with information
exchange requirements
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Execution Planning Categories

» Critical project overview information, contractual requir
Project Reference Informa BINE hd Koy proek et !

» Document the underlying purpose for BIM implement
BIM Objectives and why key BIM use decisions where made

BIM Process Desi . Deveiog) process maps for project activities related to BIM
» Define information exchanges
D
« Include model elements by discipline, level of detail, and specific
BIM Scope Definitions Laann

anizational R Ies a » Define the roles of each organization along with responsibilities
Respons » Define contracting strategies for organizatio

* Electronic communication procedures
» Meeting communication procedures

chnology Infrastructure * Hardware, software, space, and networking
Needs requirements
¢ [dentify the methods to ensure model accuracy and
Model Quality Control Procedures comprehensiveness i

Communication Procedures

Execution Planning Categories

« Critical froject overview information: contractual requirementsrelatedto
Project Reference Information -

* Document the underlying iirpose for BIN implernentation on the nroject
ard why sy BINE tee dedisipie Whers made

Develop process maps for project ac
Define information ex

2 Z:)vnf:::IEgv / x Detinition of the delivery steucture; seloction; and contracting
* Include model elements by discinline lovel of detaill, and specific
BIM Scope Definitions L o
anizational Roles a » Dotina the roles of each organization dlong with responsibilities
Respons es < Dafine contracting strategiesfororganizations.
Communication Procedures * Electronic communication procedires
« Medting communication protedures
Technology Infrastructure « Hardwate, software, space, and networking
Needs feduirematy .

*identity the methods to ensure model dee
comprehensiveness
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Making an Argument for a
Project Specific Process Plan for
BIM Implementation

Generic process models (maps) for the
facility delivery process can be
developed to aid in the project planning
process for BIM.
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Integrated Building Process Model (IBPM)
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Example Process: Construct Facility

Process Protocol

Includes 10 phases of the project lifecycle, the main
participants enacting the process, the deliverables of the
process and the way in which the process is managed through
the phase review process.
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Process Protocol Phases

Portfolio requirements
Conception of Need
Outline Feasibility
Substantive Feasibility
Outline conceptual
design

Full conceptual design

Coordinated design (and
procurement)

Production Information
Construction

Operation and
maintenance

Disposal

Phase 0: Demonstrating the need

Phase 0: Demonstrating The Need
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Phase 8: Construction

Phase 8: Construction

We need to continue to build the generic
process maps to support the level of detail
needed for BIM project execution planning.

12/15/2008
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Project teams can create a project specific
process map which defines the activities
and information exchanges for their
project.

Planning the Information Requirements
for an Activity

What Information Act|v|ty What Information
—s

What Format(s) What Format(s)

Who is responsible

What application(s)

14
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Process Planning Concept Example

From Generic To Project Specific

Innovaya Takeoff |
METHOD 1

Revit Takeoff
METHOD 2

Quantity i |
— QTO Takeo
TakeOff METHOD 3

| Vico Estimator Takeoff |

METHOD 4

I Tocoman Takeoff |
METHOD 5

Project Specific Process

uitting wozel | Develop Assembly Cost [higemble Cost
Estimate

Option 1

Option 2
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BIM Use Example: From Generic to Specific

Method

/ Model

\

Model
(Revit) Exportmodelto | i)
Innovaya
B1.1 1 Model Link Quantities to Quantity Takeoff
Contractor Import model (*inv) hssemblioe (Timberline)
Revit
B1.2 B13
Contractor Quantity Takeoff
Innovaya Innovaya
kMethod 1: Innovaya Takeoff /
Model Model
/ . Import Model into | g i \
(Revit) Revit (Revit)
Develop Quantity
B11 Assemble Quantity Assembly
Contractor Schedules in Takeoff | EXportAssembly | o iy Takeoff
- Revit (Revit) Quantities to Revit
Revit (Excel)
B1.2 B1.3
Contractor Contractor
Revit Revit

\Method 2: Revit Takeoff

BIM Use Example: Develop Assembly Cost Estimate

)

i } [ Enterprise Informatiol | ] [Extemal Infarmati |

Process

Devwelap Assembly Cost Estimate

Perform Quantity
" Takeaff

Start Event

[ Bullding Information Mod | ] [
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For Assemblies
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|
|
|
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|
|
|
|
|
|
i
|
|
|
|
|
|
|

Supplier]
Subcorgrackor
Cost Data

End Event

Cost Estimate
For Assemblies
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Business Process Modeling Notation

(BPMN)

BPMN is a graphical representation for specifying business processes in a workflow.

ement  [oesciption | Notation__|

There are three types of Events, based on when
they affect the flow: Start, Intermediate, and End.

Event

An activity is a generic term for work that company
performs

Activity

A Sequence Flow is used to show the order that
activities will be performed in a Process

Sequence Flow

An Association is used to associate information with
Flow Objects.

Association

Data Objects are considered Artifacts because they
do not have any direct effect on the Sequence Flow
or Message Flow of the Process, but they do
provide information about what activities require to
be performed and/or what they produce

Data Object
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BIM Use Example: Develop Assembly Cost Estimate

§ 4.3 Model Element Table
identify (1) the LD requi - eat

Tnsert abl b MEA identified in the table below, such
SO Coutractor.”

NOTE: LODs must be adapted fisr the unigite characteristics of each
Project.
Madel Elemeats Utilizing CS1 UniFormat™

A SUBSTRUCTURE  Al0 Foundations _A1010 St
ALO20

A1030

A20 Basement A20L0

A2020_ Basement Walls

B SHELL BIO Supersiructure BI0I0__ Floor Construction

Information Delivery
B20 Exterior B2010 yalls
e Manual (IDM)

B2030

B0 Roofing BI0L0

B : Exchange

Clo10

Requirements

Clo30

Quaaritity Takeoff
Fod Assemblies

From planning software to planning project
execution

Process Mapping for Process Mapping for
Software Project Planning

Implementation
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Enterprises can develop template
process maps for activities that they
perform within the delivery process.

BIM Project Execution Planning Process
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Conclusions

If:

— We start with a generic process map of the delivery process
with potential activities which use BIM

— We develop a project specific map from enterprise template
maps

Then:

— We can develop a well designed project process model for
BIM implementation and gain the benefits of the planning
process:

¢ Dependable workflow

¢ Well defined information exchanges

e Better communication of requirement
* Predictable outcome
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We start with a generic process map of the delivery process with potential
activities which use BIM

We develop a project specific map from enterprise template maps

We can develop a well designed project process model for BIM
implementation and gain the benefits of the planning process:
¢ Dependable workflow
* Well defined information exchanges
e Better communication of requirement
* Predictable outcome

For More Information Contact:

John |. Messner
jmessner@engr.psu.edu
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