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MICHAEL DAVID
Structural Engineer - Buro Happold

m AUTODESK UNIVERSITY 2013 {\ AUTODESK.



Class summary

A carefully planned BIM workflow enabled the design team to create both
coordination and structural analysis models for a structure with highly complex
geometry extremely fast and efficiently.

Using Autodesk® AutoCAD® as a central hub of geometric definitions, the
design team was able to communicate seamlessly between Rhinoceros®,
Autodesk® Revit®-based software, and SAP2000®.

This resulted in the architecture, coordination, and analysis models all matching
each other perfectly while also making it easy to track changes and update the
models as the design progressed.
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Key learning objectives

At the end of this class, you will be able to:
= SET UP A BIM WORKFLOW USING MODERN TOOLS SUCH AS REVIT.

= DEMONSTRATE THE BENEFITS OF ESTABLISHING A BIM WORKFLOW EARLY IN THE LIFE OF THE
PROJECT.

= DEMONSTRATE HOW MODERN SOFTWARE CAN DEVELOP COMMUNICATION BETWEEN ANALYSIS
AND COORDINATION MODELS.

» DEMONSTRATE HOW PROGRAM INTEGRATION CAN HELP ACHIEVE TECHNICAL AND COORDINATION
GOALS.
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CURRENT BIM PROCESS
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CURRENT BIM PROCESS
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N OF ATTACK
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PLAN OF ATTACK

= [T’S ALL ABOUT COMMUNICATION

= \WHAT IS THE MOST EFFICIENT WAY TO SHARE

NFASPOSSIB]

ONLY THE INFORMATION THAT
NEEDS TO BE SHARED?
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PLAN OF ATTACK

USING FOLLOW ALONG CASE STUDIES WE WILL LEARN...

* THE STEPS REQUIRED TO SET UP A BIM WORKFLOW

= \\/HAT ARE THE DRIVING QUESTIONS WE NEED TO ANSWER
= \\/HAT TOOLS ARE AVAILABLE AND HOW TO CHOOSE THEM
= AUTOMATION — PROS AND CONS

= EVALUATE / LESSONS LEARNED
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E STUDIES BACKGROUND
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CASE STUDIES BACKGROUND

2D CURVES

3 DOME GRIDSHELLS
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CASE STUDIES BACKGROUND

ORTHOGONAL TRUSSES

350FT X 425FT
TOTAL AREA OF 155,000 SQFT
2,000 TONS OF STEEL:
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SETTING UP A BIM WORKFLOW

Learning Objective: Set up a BIM workflow process using modern design
tools such as Revit-based software and AutoCAD
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SETTING UP A BIM WORKFLOW

 Answer the Driving questions

Determine what tools are available

Establish a hierarchy of information

Determine existing links between your tools

Choose the best BIM workflow available
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DRIVING QUESTIONS
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THE DRIVING QUESTIONS

What are the Driving Questions we need to answer?

= HOW COMPLEX IS THE STRUCTURE?

= HOW SIMPLE IS IT TO BUILD/MAINTAIN THE STRUCTURAL ANALYSIS
AND PRODUCTION MODELS?

= THIS NEEDS TO BE ANSWERED FROM BOTH A GEOMETRIC
INFORMATION STANDPOINT AND A STRUCTURAL INFORMATION
STANDPOINT
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THE DRIVING QUESTIONS

What are the Driving Questions we need to answer?

= HOW FLUID IS THE DESIGN?

= HOW OFTEN IS THE DESIGN GOING TO CHANGE AND WHO IS GOING TO BE
MAKING THE CHANGES?

= HOW DIFFICULT/NECESSARY WILL IT BE TO INCORPORATE THE DESIGN
CHANGES INTO BOTH THE COORDINATION AND ANALYSIS MODELS?

= HOW MANY TIMES WILL STRUCTURAL ANALYSIS HAVE TO BE RUN?
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COMPLEXITY

2D CURVES

ORTHOGONAL TRUSSES

« Highly complex geometry

 Uniform cross sections and material
properties

 Difficult to build/modify analysis
geometry

« Easy to assign structural properties
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Simple geometry

Varying cross sections and material
properties

Easy to build/modify analysis
geometry

Difficult to assign structural properties
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FLUIDITY
2D CURVES ORTHOGONAL TRUSSES
« Highly fluid geometry » Highly fluid geometry
» Highly fluid structural properties » Highly fluid structural properties
* Minimal structural impact of minor « Significant structural impact of
changes to the geometry changes to the geometry
 Architecturally driven shape  Structurally driven shape
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WHAT DOES THIS TELL US?

2D CURVES

WE NEED TO...

 Difficult to build/modify analysis
geometry

 Architecturally driven shape

« Easy to assign structural properties

« Highly fluid geometry

 Highly fluid structural properties

r ALUTODESK UNIVERSITY 2013

Transfer the full geometry directly into
our software

Withdraw information from architects
software

DO NOT need to communicate structural
properties between software

Modify geometry without repeat work

Communicate structural properties
between software
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WHAT DOES THIS TELL US?

ORTHOGONAL TRUSSES

WE NEED TO...

« Easy to build/modify analysis
geometry
 Structurally driven shape

« Difficult to assign structural properties

 Highly fluid geometry

Highly fluid structural properties
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Transfer the full geometry directly into
our software

DO NOT need to withdraw information
from the architects software.

Communicate structural properties
between software

Modified the geometry without requiring
repeat work

Communicate structural properties
between software
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AVAILABLE TOOLS

Learning Objective: Describe how modern technologies can be used to

develop communication between structural analysis and coordination
models
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BIM TooLs
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CHOOSING THE BIM TOOLS

Learning Objective: Explain how the integration of various programs can be
used to achieve multiple technical and coordination goals
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BIM TooLs — 2D CURVES
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BIM TooLS — ORTHOGONAL TRUSSES
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TTING UP A BIM WORKFLOW

osing what BIM tools we are going to use is not the same
etting up a BIM workflow.
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SETTING UP A BIM WORKFLOW

«” °* Answer the Driving questions

« * Determine what tools are available

«/ - Establish a hierarchy of information

+ - Determine existing links between your tools

e Choose the best BIM workflow available
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BIM WORKFLOW — 2D CURVES

AutoCAD
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BIM WORKFLOW — ORTHOGONAL TRUSSES
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OMATION: HOW MUCH TIME WILL
U REALLY SAVE?
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AUTOMATION

= ESTABLISH HOW MUCH OF THE PROJECT IS WORTH AUTOMATING

= DETERMINE THE AMOUNT OF TIME IT WILL TAKE TO AUTOMATE BASED ON THE
COMPLEXITY OF THE PROJECT

= DETERMINE THE SAVINGS DUE TO THE NUMBER OF ITERATIONS THE
AUTOMATION WILL HELP WITH

= DETERMINE THE AMOUNT OF AUTOMATION THAT WILL RESULT IN THE
GREATEST SAVINGS TO THE PROJECT

= INCORPORATE THE AUTOMATION INTO THE BIM WORKFLOW
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AUTOMATION

~

TIME SPENT ON
AUTOMATION
TIME SAVED BY
AUTOMATION

% OF PROJECT BEING
AUTOMATED

5 AUTODESK UNIVERSITY 2013 A\ AUTODESK.



A

AUTOMATION

2D CURVES

ORTHOGONAL TRUSSES

 No automation

Because of the ease of applying
structural properties to the 2D Curves
models there was limited time savings
by automating the BIM process.
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» Geometry manipulation of joint
coordinates via database editing

« Load manipulation via database
editing

Because of the simple geometry and
ease of automating the BIM process, as
well as the high number of iterations
required for the Orthogonal Trusses
project there was a significant benefit to
automating a portion of the BIM process.
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SONS LEARNED
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LESSONS LEARNED

= \\/HEN SHOULD YOU SET UP A BIM WORKFLOW?

= A BIM WORK FLOW SHOULD BE ESTABLISHED AS SOON AS ITERATIONS
OF SIMILAR INFORMATION START TO GET SHARED

= DETERMINE WHICH STAGE OF THE PROJECT YOU ARE SETTING UP A BIM
WORKFLOW FOR

= YOU CAN HAVE DIFFERENT BIM WORKFLOWS FOR DIFFERENT STAGES OF A
PROJECT.

" |TERATE THE PROCESS OF DEVELOPING A WORKFLOW AS MUCH AS YOU
NEED
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LESSONS LEARNED

= \\/HO SHOULD BE INVOLVED IN THE PROCESS?

" INTERNALLY — YOU SHOULD CONSULT BIM TECHNICIANS, ENGINEERS,
AND MANAGERS. THEY ALL SHOULD PROVIDE INPUT INTO HOW YOU
ANSWER THE DRIVING QUESTIONS AND DETERMINE THE TOOLS YOU HAVE
AVAILABLE FOR THE PROJECT.

= EXTERNALLY — YOU SHOULD CONSULT THE ARCHITECTS AND ANY OTHER
PARTIES THAT WILL BE SENDING OR RECEIVING INFORMATION FROM.
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LESSONS LEARNED

= [T'S OK TO HAVE A SIMPLE WORKFLOW

= HINDSIGHT IS 20/20
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SUMMARY

Learning Objective: Explain the benefits of establishing an
efficient BIM workflow early in the life of a project
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SUMMARY

« Setting up a BIM workflow allows the entire design team
to be as efficient as possible in transferring the right
Information between different models and enables you
able to ensure that the information is consistent between
models.
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SUMMARY

 While almost all software can understand DWG it is not
always the best options because of the limited
Information.

* Real BIM software such as Revit allows you to

communicate important building information with other
software.
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SUMMARY

* Today’s industry is developing independent software
links and is also developing common software
languages.

* As designers we need to have a process to create BIM

workflows that can grow and develop with the fast
developing technology within our industry.

P AUTODESK UNIVERSITY 2013 A\ AUTODESK



/\ AUTODESK

Autodesk is a registered trademark of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing at any time without notice, and is not responsible for typographical or graphical errors that may appear
in this document. © 2013 Autodesk, Inc. Al rights reserved.



