Advanced Design & Construction Management Techniques-

Building Information Modeling
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High-Performance Sustainable Buildings




Collaboration & teaming

Legal challenges to documentation ownership &
production

Changes in practice & use of information

Implementation issues

Challenges



* Permitting adequate sharing of model
information

* Interoperability issues

=>Preparing a thorough BIM Execution Planning:

* Specifying the level of detail needed for
sharing information at each stage

* Mechanism for model sharing (file
based/model server)

* Security issue

=>|nformation security management (securing
the servers, ...)



* Who owns the multiple design, analysis,
fabrication & construction datasets?

* Who pays for them?
* Who is responsible for their accuracy?

=> Can be addressed in contracts



* Integration of construction knowledge earlier in
the design process.

* Intensive use of a shared building model during
design phases;

* intensive use of a coordinated set of building
models during construction and fabrication.



e Acquiring software

* Training

* Upgrading hardware

* Fundamental Change in business processes

—=>Plan for implementation before conversion can
begin.



What does

BIM Execution
Planning do?

Reducing the unknowns

1. All parties will clearly understand the strategic goals for implementing
BIM on the project

2. Organizations will understand their roles and responsibilities in the
implementation

3. The team will be able to design an execution process which is well suited
for each team member’s business practices and typical organizational
workflows

4. The plan will outline additional resources, training, or other competencies
necessary to successfully implement BIM for the intended uses

5. The plan will provide a benchmark for describing the process to future
participants who join the project

6. To define contract language to ensure that all project participants fulfill
their obligations

7. The baseline plan will provide a goal for measuring progress throughout
the project.




BIM Project Execution Planning Procedure \

: Define project and feam valve
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Execution Process

Develop the information content,
level of detail and responsible
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Exchanges

Delivery Strategy / Coniract

Define Supporting [ Define the projectinfrasiruciure
Infrastructure for BIM g required 1o suppori the developed

Communication Procedures

/ Technology Infrastructure Needs

Implementation BIM process.

Model Quality Control Procedure




l[dentifying BIM Goals & Uses

Priority {1-3)
1-Most Important

Goal Description
Value added objectives

Potential BIR Uses

2 Increase Field Productivity Design Reviews, 30 Coordination

3 Increase effectiveness of Design Diesign Authoring, Design Reviews, 30 Coordination
1 &ccurate 30 Record Model for Fiv Team Record Model, 3D Coordination

1 Increase effectiveness of Sustainable Goals Engineering Analysis, LEED Evaluation

2 Track progress during construction 40 Modeling

3 Identify concerns accosiated with phasing on campus 40 Modeling

1 Review Design progress Design Reviews

1 Quickly Asses cost associated with design changes Cost Estimation

2 Eliminate field conflicts 3D Coordination




OPERATE CONSTRUCT DESIGN PLAN

Maintenance Scheduling
Building System Analysis

Record Mo I
e Utilization Planning

.Primory BIM Uses
Secondory BIM Uses

Design Reviews

Programming

Site Analysis
Phase Planning
Cost Estimation

Existing Conditions Modeling




BIM Use

Selection

Procedure

: Value to - Additional Resources /
BIM Use* Valueto Responsible Capability ' : Proceed
il Use : Res . Competencies Required to Notes _
Project Party Rating with Use
Party Implement
High { Med { High ¢ Scale 1-3 YES MO
Lo Med!Low| [1= Low] FMAYBE
=
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| O w
Record Modeling HIGH Contractor rED 2| 2| & |Reqguires training and software TES
F acility Manager HIGH 1] 2| 1 |Requires training and software
Designer MED 3l 3] 3
Cost Estimation | MED Contractor HIGH 21111 ND
40 Modeling [  HIGH Contractor HIGH 3] & | & [Meedtraining on latest software | High value to owner due to YES
Infrastructure needs phasing complications
Use For Phasing & Construction
30 Coordination [Construction] | HIGH Contractor HIGH 2l 3] 3 YES
Subcontractors HIGH 1] 3| 3 |conversion to Digital Fab required | Modeling learning curte poszible
Designer rED 20 3] 3
Engineering Analysis | HIGH MEF Engineer HIGH 2120 2 MAYBE
Architect rMED 21 2] 2
Dezign Reviews | MED Arch LO'w 11201 Feviews to be from design model ND
no additioanl detail required
30 Coordination [Design) | HIGH Architect HIGH 2| 2| 2 |Coordination software required Conkractor to Facilitate Coord. TES
MEF Engineer rMED 21211
Structural Engine|  HIGH 21201




Developing Information Exchange Roadmap
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Process Coordination
Process

End Process
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Information Responsible Party
Accurate Size & Location, include A__|Architect

A
materials and object parameters € __|Contractor
€V |Civil Engineer

(.
8 General Slze & Location, Include P |Facility Manager

R - MEP |MEP Engineer
SE  |Structural Engineer
TC  |Trade Contractors

C Schematic Size & Location

Information Exchange Title Record Modeling 4D Modeling 3D Coordination Design Authoring
Time of Exchange (SD, DD, CD, Construction) Construction cD cD cD

Model Reciever FI C Cc,TC ALL
Reciever File Format

Application & ¥ersion

Resp Additional
Party Information

Model Element Breakdown

A [SUBSTRUCTURE

Foundations

The Detailed
Information SpeclsPoundaions

IBasement Construction

Basement Excavation
Basement Walls

Exchange
Worksheet (ERNERET

Superstructure

Floor Construction
Roof Construction

|E:terior Enclosure

Exterior Walls
Exterior Windows
Exterior Doors

| Roofing
FRoof Coverings
Foof Openings
lc_[inTERIORS
Interior Construction
Fartitions
Interior Doors
Fittings

| Stairs

| Stair Construction

o o




Including:

The definition of the delivery
structure and contract language;

Define Defining the communication

Supporting procedures;

Infrastructure
for BIM Defining the technology

Implementation infrastructure,;

Identifying quality control
procedures.



Questions to
Consider for
EXPLORE THE DOCUMENTS

writing the PROVIDED REGARDING BIM

Reﬂectlons EXECUTION PLANNING.
WHAT ASPECTS OF THE

DOCUMENT INTERESTS YOU
THE MOST?

CHOOSE ONE OF THE
CHALLENGES OF BIM
IMPLEMENTATION AND
EXPLAIN HOW
ORGANIZATIONS MAY
OVERCOME THIS
CHALLENGE?



Preparation
Reading for
Next Class:

Subject:

Eco charrettes- The Goal Setting workshop

Foreword by S. Rick Fedrizzi

Pradoct CIO) o Lmcbng Thae of e U S Comas Dby ot

The
Integrative Design Guide

to Green Buil(iing

REDEFINING THE PRACTICE OF SUSTAINABILITY

»%s =i
‘\‘\‘_,,'/' ’l?:— National Renewable Energy Laboratory
2

innovarion forOurEnergy Futore

A Handbook for Planning
and Conducting Charrettes
for High-Performance
Projects

Second Edition

7gr°up and Bi" R Gail Lindsey * Design Harmony, Inc.
Joel Ann Todd * Environmental Consuftant

NBORCKES HORS1 Sheila J. Hayter ® Hational Renewable Energy Laboratory
Peter G. Ellis » National Renewable Energy Laboratory

NREL is a national laboratory of the U.S. Department of Energy
Office of Energy Efficiency and Renewable Energy
Operated by the Alllance for Sustainable Energy, LLC




