Module 3:
BIM Execution Planning (BEP)

Learning objectives of this lecture

What is aBIM ExecutionPlan(BxP)?
How to develop a BxP?
BIM goals & BIM Uses

BIM Processes



Contracting ( )

Howshould BIM bewrittenintothefuturecontracts?

Through BIM Addenda
AlA E202andE203
AGC ConsensusDocs301
DBIA E-BIMWD
Etc.

Pay attention to:
Model development & responsibilities of parties involved;
Model sharing&model reliability;
Interoperability/file format;
Model management;
Intellectual property rights;

ﬁéquirement for BxP!

BIM Execution Plan (BxP)

Refers to

Is guaranteed by




What is BxP?

Action plan for the success in applying BIM!

“A structured procedure for creating & implementing a BIM
project, along with a detailed design & documentation of the
process for executing BIM throughout a facility’s lifecycle.”

BIM Execution Plan is:

Adocument outside thegoverning contracts and BIMaddenda;

Based on the goals defined by the owner and the team (in the
contract).

What is BxP?

BxPdefines:

How the team & software will communicate;
What the expectations of the team are;
How the information is organized.

An industry-wide standard template.

Roadmap to attain BIM Implementation.




What goes into a BxP?

14 com p onents! BIM Project Execution Plan
) Categories

BIM Project Execution Plan
Overview

=Y

Project Information
Key Project Contacts
Project Goals / BIM Uses
Organizational Roles / Staffing
'BIM Process Design
BIM Information Exchanges

BIM and Facility Data Requirements

Collaboration Procedures
Quality Control
Technological Infrastructure Needs
Model Structure
Project Deliverables
4 Delivery Strategy / Contract

BxP Templates

PennState University

PennStateBIMProjectExecution
Planning Guide

Autodesk®

AutodeskCommunication Specification

... others
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PennState BxPGuide BIM

Designed to steer: EXCCUTION
buildingSMARTalli 3 PLANNING
Owners nu’:urgwﬂhrﬂational Ins?t!tlclofoﬂgdcin?&icnccs G DE
Program managers W Construction
Early project participants ™ Industry
.l Institute®

Developed through a multi-step research process
Industry interviews with over 40experts;
Detailed analysis of existing planning documents;
Focus group meetings with industry participants;
Process mapping research;
Case study research for validation;

How to develop a BxP?
BIM Project Execution Planning Procedure

: Define project and feam value
ldenhfydslM Goals B frsugh the identification of BIM
and Uses Goalsiand|Uses,

Dosks BIM Prolect Develop a process which includes
Eescg nl' - roject Wiasks supported by BIM along with
xeculion Frocess  Wnformation exchanges:

BIM

Develop the information content,
level of detail and responsible
party for each exchange,

Develop Information
Exchanges

Define Supporting | Define the projectinfrastruciure
Infrastructure for BIM Jrequired o support the developed
Implementation BIM process.
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How to develop a BxP?

The procedure (four steps):
Identify BIM goals&uses;
Design BIM execution process;

Define BIM deliverables in form of information
exchanges;

Develop the supporting infrastructure for BIM
development.

Meetings to successfully develop a BxP

AMinimumofthree

Kick-off meeting (the 1stone):
Key decision makers for all organizations

Follow up meetings
Fewer people

More targeted on execution details



BxPdevelopment meetings

Tasks Prior Tasks Prior Tasks Prior

Develop Info

M eeting: Design Exchange & Review Final
Identify BIM Project Define BIM Project
BIM Goals& Execution Supporting Execution
BIM Uses Process Infrastructure Plan

—

—

BIM Goals and BIM Uses
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BIM Goals

Potentialvaluesofusing BIM on the project

Project goals related to BIM — must:
be specific to theproject;
be measureabile;
improve the success.

Two general categories:
Related to the PROJECTgeneral performance;

Related to improving capabilities of the PROJECT TEAM.

16



BIM Goals

Team collaboration
Model existing condition

Design (Conceptual design; Schematic design; Design
Development)

Design documentation
Constructability

Coordination with Contractor & Subs
Facilities management
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BIM Goals

Strategic Ensure a high quality of design and design documentation
Project related Increase field productivity
Value oriented Accurately track the progress of construction

Develop an accurate record of the final building design for
use during the operation

Achieve sustainability targets

Effectively check compliance with the fire code and
disability act

How can these goals be

Accurately review the cost impact of changes in a timely
manner

18
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BIM Uses

Theappropriate“tasks” the team would like to perform,
using BIM (to achieve the BIM goals)

21 (25) BIM uses are provided by PennStateBxPguide.

. . Description:
For each y |S also Ilsted : A process in which BIM/GIS tools are used to evaluate properties in a given area to determine the most optimal

site location for a future project. The site data collected is used to first select the site and then position the

Potentialvalues(B I M goals); building based on other criteria

Potential Value:
Resou rces req u | red . = Use caleulated decision making to detorming if potential sites meet the required criteria according to preject
’ requirements, technical facters, and financial factors
Team Competencies ®=  Decrease costs of utility demand and demolition
L in ateri

Resources Required:

GIS software

Design Authoring Software

Team Competencies Required:

= Ability to manipulate, navigate, and review a 3D model
=  Enowledge and understanding of local authority’s system (GIS, database information)

|dentifying BIM Uses

Begin from The End in mind!!
Future use ofthe information
Impacts the model development

Identify appropriate BIM Uses with the potential end-users of
the information in the model

Start from later phases of the project and move backward

What informationmight be neededateach phase?
What must be done in the earlier phases to support that?



|dentifying BIM Uses

OPERATE

CONSTRUCT

DESIGN

PLAN

Malntenance Scheduling

Building System Analysis
Record Model
Site Utilization Planning

WFimary Bin Uses
Bl secondary BiM Uses

21

30 Coordination

Design Reviews

|dentify BIM Uses

AsystematicApproach — 5 sub-steps:
Identify the potential BIM Uses;
Identify the responsible parties for each potential BIM Use;

Rate the capabilities of each party for each BIM Use;
Identify additional value & risk associated with each Use;

Design Authoring

Existing Conditions Modeling

Frogramming

Phase Planning
Cost Estimation

BIM Use Selection
Worksheet

Determine whether or not to implement each BIM Use.

22
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|dentify BIM Uses

Identify the potential BIM Uses
Copy form the BIMGoal Identification Worksheet;
Define the BIM Uses in relationwiththeGoals(Valueaddedobjectives);
Consult with the BIM Use descriptions;
Rate the value to the project(priority): High/Med/Low.

Ensure a high quality of design and design documentation
Increase field productivity
Accurately track the progress of construction

Develop an accurate record of the final building design for use
during the operation

Achieve sustainability targets
Effectively check compliance with the fire code and disability act
Accurately review the cost impact of changes in a timely manner

|dentify BIM Uses

Identifytheresponsibleparties for each potential
BIM Use

@ least one responsible party for each Use

Lead responsible party on top of the list

Any team member involved in the Use if performed
Potential outside participants required to assist

Rate the value of each Use to each party (High/Med/Low)
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|dentify BIM Uses

Identifytheresponsibleparties for each potential

BIM Use v Value to
BM Use* .-F::.l;:;. Rcag:-mlbk: Resp
Re ry Party
Hecoid Modeng HillH Lonbrachor MEL
Facilty Managor HIGH
Designer MED
Cost Estimation MED CONNacod HIGH
AD Modelng HIGH Conastor HIGH
20 Coordn atisn [Consthuotion ) HIGH Conti aohor G-
Subcontractors | HIGH
Designen MED

|dentify BIM Uses

Rate(1~3, 1:low)thecapabilities of each party for
each BIM Use —based on:

Competency
Experience

Know-how l

Performed the Use in the past Consult with BIM
Resources Use Description
Personnel T

Software
Hardware
IT support

26




|dentify BIM Uses

Rate(1~3,1:low)thecapabilities of each party for

each BIM

Value to

BM Use* '.-:;Iu_s to Fl.l:a;;-u- 13ible Resp L.ipnbm_q-

oject arty Party Ratng

1= Low]

»

w v

%) ¢

5| %]
HHES

Hecond Modeing Hil:H COnArachor Ml 21212
[Facilty Manager HIGH 1jaj1

Degigner MED | 3]3]3

Cost Estimation MED CONA acion HIGH 21 111
40 Madelng HIGH Conrasior HIG 3|2]2
20 Ceordnatizn [Construeticon] HIGH Cont aokor HIGH 2] 3] 2
Subcontiactors | HIGH | 1] 7] 3

Dlesigner MED 21 31 3

|dentify BIM Uses

Identifyadditionalvalue&risk associated with
each Use
Additional resources / competenciesrequiredfortheteams;
Additional values (Notes);
Risks involved (Notes).



|dentify BIM Uses

|dentifyadditionalvalue&risk associated with each Use

Value to Capability Addttional Resources /
Resp ;“n *  Compztencies Required to Notes
Party - Implement

Valus toc Responsible
Project Party

BM Use*

Scale 1-3
= Low)
=
L i
HHE
HHE
Hecoid Modeng HIGH | Conlrsctor MED 2] 2] 2 |Requires traneng and solwaie
Facilty Manager HIGH 1| 3| 1 |Reguires traning and softwae
| Designer MED 31313
Cost Estimation | MED _ [Conmacion HoH | 2] 1] 1
40 Maodelng [ HaGH Conractor G 2| 2] 2 |Necdtraning onlatest software | Highwalee ta owner dus ro
|Infrastrueture needs |_phesing complications |
Usze lof Phasing & Constucion
20 Caoordnation [Constructicn] | HIGH Conlt sctor =HIGH 2] 1] 3
Subcontiactors | HIGH [ 1) 3| 3 |conersion o DigitalFab required |Modeling learning cuve possible
Designer MED F4 3

29
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|dentify BIM Uses

—Determinewhetherornotto implement each BIM

Use .
Discuss each Use with the team:

Benefits VScost;
Risk of applying VS not applying;
Risk transfer...

Go/no go decision on each Use!




|dentify BIM Uses

BIM UseAnalysis Worksheet

BIM Use
) : Selection
B o ]
B e L =t Worksheet

MED | Cormacion 1 =10 "o

V31 [Corwssior | reGH
1

|
|

T3 Tiieed waring onlatent soitare [Vighwalee 16 snevet due o e
1 h, |
]

1 [Use ior Phasing & Consvucion

Identify the potential BIM Uses & their value to project
STEP2) Identify the responsible parties for each potential BIM Use
Rate the capabilities of each party for each BIM Use

STEP4) Identify additional value & risk associated with each Use
Determine whether or not to implement each BIM Use

31
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Design BIM Processes

Whathappensafter identifyingBIM Uses?

Understanding the implementation process:

(Levell)

Understand the overall BIM execution process;
(Level2)

Define the process(es) required for each BIM Use.

33

Design BIM Processes

Level 1: BIM Overview Map
One created forthewhole project

Relationship between BIM Uses which will be employed
High level information exchanges throughout the project lifecycle

Level2: Detailed BIM Use processes Map
One created per each BIM Use

Clearly define the sequence of activities/processes within each Use
Identify the responsible parties for each activity
Reference information

Information exchange among activities

Language used for modeling: BPMN (Business Process Modeling Notation)

34



STEP2) Design BIM Processes (Example)

" Level 1: BIM Overview Map

35

sTEP2) Design BIM Processes (Example)

Detailed BIM Use processes Map S

¥
i

36
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Design BIM Processes

Event O
Activity (process) [ |
Gateway O
Sequence Flow —
Data Object hi

Association

Group .

Element Description Notation
Event An Event is an occurrence in the course of a business process. Three
types of Events exist, based on when they affect the flow: Start, O
Intermediate, and End.
Process A Process Is represented by a rectangle and Is a generic term for

work or activity that entity performs.

Gateway A Gateway is used to control the divergence and conwergence of
Sequence Flow. A Gateway can also be seen as equivalent to a
decision in conventional flowcharting.

Sequence Flow A Sequence Flow is used to show the order |predecessors and
successors) that activities will be performed in a Process.

Assodiation An Association is used to tie information and processes with Data
Objects. An arrowhead on the Association indicates a direction of

flow, when appropriate.

Pool A Pool acts as a graphical container for partitioning a set of activities | SSssg

from other Poals.

Lane A Lane I5 a sub-partition within a Pool and will extend the entire

length of the Pool - either vertically or horizontally. Lanes are used T

o organize and categorize activities.

Pool
Lane

[Data Object & Data Object is @ mechanism to show how data is reguired or
produced by activities. They are connected to the activities through

Associations.

1)

Group A group represents a category of information. This type of grouping
does nat affect the Sequence Flow of the activities within the group.
The category name appears on the diagram as the group label.
Groups can be used for d ation or analysis p

Design BIM Processes

Howto design Level1 MAP (BIM Overview Map)?

Four sub-steps:
Place BIM Uses

Arrange BlIMusesaccordingtoproject sequence
Identify responsible parties foreach process

Determineinformation exchange

required



sTEP2) Design BIM Processes — Level 1

| SubStep1 —Place BIM Uses

Input Output

39

sTEP2) Design BIM Processes — Level 1

" SubStep1 —Place BIM Uses

EXAMPLE:

- Goals:To better complete the schematic design, design development,
and prepare tender documentations (sequence and cost)
‘Phases: SchematicDesign,DesignDevelopment,EarlyConstructionDocuments

oBIM Uses:
*Design Authoring
-Cost Estimation
4D Modeling

40



Project Phase
Input

—Arrange BIMUses
At what phase(s) of the project each BIM Use is followed?

Design BIM Processes

Conceptual
Design

SD DD
Schematic Design
Design Development

cD

Construction
Document

Construction .
Control >> Operatlon>

41

Design BIM Processes

—Arrange BIM Uses (EXAMPLE)

Phases

2

>

>

)

BIM Uses: o , : —
DesignAuthoring Author Schematic ‘Author Design | Author Construction
Design Development Documents
Cost Estimation Perform Cost Perform Cost
Estimation Estimation
Schematic Design Design Development
4D Modeling Create 4D Model Create 4D Model

42




Schematic Design

Design BIM Processes

—Arrange BIM Uses (EXAMPLE)

Design Development

Design BIM Processes

—Arrange BIM Uses (EXAMPLE)

Dasign Deveigpment
Create 4D Model

Scrematic Desin

Author Schematic
Design

Contractor | 4D Modeing

H]

Author Construction

Perform Cost
Estimation

Cost
Estrmation

2020-09-23



Design BIM Processes

Highlights:

Map the BIMUses to the project phases: Planning, Design (SD,
DD, CD), Construction, Operation.

Each BIM Use may be added at several locations(if performed
several times over the project lifecycle).

Level1l Map must provide the team with the implementation

sequence.

45

Design BIM Processes

—Identify Parties
Who is (are) best suited to successfully complete the use?

Responsible DetailedMap
Party

46




Design BIM Processes

—Arrange BIM Uses (EXAMPLE)

Schemadic Design Disigr: Devaqment

. CreatedDModel . CreatedDModel |
[‘chamatic Do Conracter | 4D Modeing PERT———— cwme AR
= Author Schematic ‘"’,"I‘ er o B
C/' o e | ~p  Development | [ Canstrucson Decuments
Design I T | | Author Construction
Archigct Ao Design
| Schematic Desion | L~ | ey | _— — Documents |
Perform Cost o= ’P“," et = T
> Estimaton »  Estimation - oD End
Cost (—— =g Process
Conrachor Cost

- Eeten | [ comenr | o |

47

Design BIM Processes

Highlights:
Forsomecases identifying the responsible party may not be

straightforward, or multiple parties might be responsible for a
process

Responsible party is responsible for clearly defining:

Information required to implement the process
Information produced by each process

Each process in the overview map (level1) must direct to the
detailed map (level2)

48
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Design BIM Processes

—Determine Information Exchange

-
| Author the Design Model ‘

b— | Author the Design Model |
e o ve | senge Aumemny T |
An, 52V | Gewge demonng |
S—
Dedg Diviiogempal
Coordination _____]
i




Design BIM Processes

—Determine Information Exchange (EXAMPLE)

Schamase Do
L. Croate 4D Model | CroatedDModsl |
T /! ‘Contracior O Moming |
Sevemace Degn Caraciar | O Mading |
al - Author Schematic podDheat
ul = Author Design
21 - S e »  Development [ e
G — T uthor Constructi
s mna | B — | = Author Construction
= oot Dvetgn == >
Parform Cost P e et =
bt s > Estimation me End
| ca Proces:|
G | poamaten p— )
_______ Ty
i
i

INFORMATION EXCHANGE
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Design BIM Processes

Highlights :
Criticallnformation Exchange
Internal (toaparticularprocess) ( yetinvolvingmultiple parties)
Shared (amongprocesses &/or parties)

Normally each information exchange is:
Transfer ofadata-file;or
Entryof informationinto a commondatabase.

Groupsrepresent categories of information.

We will later explain the details of information exchange procedure.
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Design BIM Processes

How to design Level2 MAPS (BIM Use Process Maps)?
(Four+1) Steps:
DecomposeBIM Use to a hierarchy of processes;
Define dependenciesbetween processes;
Develop details regarding information & parties;
AddGoal Verification Gateways;

Document, review, archive for future use.
Processes at this level are normally recyclable

53

Design BIM Processes

—Decomposetoahierarchyofprocesses (tasks)

EXAMPLE: 4D Modeling
Hierarchy:

Sequencing construction activities;
Prepare Schedule;

Create/confirm 3D Model;

Link 3D model to activities;
Validate 4D schedule;

Review 4D model.

54



sTEP2) Design BIM Processes — Level 2

| SubStep1 —Decompose toa hierarchy of processes(tasks)
EXAMPLE: 4D Modeling

55

STEP2) Design BIM Processes — Level 2

[] SubStep2 —Define Dependencies © Connect processes through sequence flow
EXAMPLE: 4D Modeling © Set predecessors
© Set successors
° Sometimes multiple
predecessors/successors

56
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Design BIM Processes

—Details of Information & Parties

REFERENCE INFO.
]
B
8
1

PROCESS
h &
z
{
v

O

Process

i
§
i
i
of
i
!
i
He)

INFO EXCHANGE

il

%
|
#
i
il

Design BIM Processes

—Details of Information & Parties

Details in level2 maps:
Responsible Party (as before)

Information Exchange (as before —Internal & external information
exchanged)

Reference Information (Input Info resources required)
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Design BIM Processes

— Add Goal Verification Gateways
Use gateways to ensure that deliverables/results meet the
requirements

Gateways help to model decisions & quality control checks before
completing a BIM task

o ~,

HNo

Activity 1 Activity 2 Yes Activity 3

Responsible Party A Responsible Party B - Respensible Party B
If Goals Met?

Design BIM Processes
—Add Goal Verification Gateways

REFERENCE INFO.
i
je

PROCESS
1 4
i:
H
i
v

i
g.
§

INFO EXCHANGE
L
-

]
)



Design BIM Processes

Levell map Level2 maps
ONE per project ONE per BIM Use
*TWO-LANE Processmodel; *THREE-LANE Process models.
*Processes (boxes): *Process (boxes):

61
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