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Learning Objectives

e Review the technology available today to reduce wastage in structural design
and engineering.

e Review collaborative workflows between design and fabrication to improve
efficiency without compromising design requirements.

e Learn how to use the embodied carbon in construction calculator to review the
environmental impact of structural design.
Learn about the alternative structural material used in a commercial building in
Brisbane to reduce environmental footprint.

Description

Although the structure of any design is its backbone, it is also one of the top areas in
construction that adversely impacts the environment. But with the technology available
today, we can reduce this environmental impact. Whether it's eliminating wastage or
minimizing embodied carbon, we have the means to reduce both short- and long-term
environmental impacts and make structural design and engineering sustainable for our
planet. This class will focus on the technologies available to structural designers and
engineers today to work on connected and collaborative workflows and reduce waste,
optimize material use, and make decisions to minimize embodied carbon. This class will
also look at one of the top examples of using alternate structural materials in a commercial
building, heavily reducing the environmental footprint of production and manufacturing.

Page 1



AUTODESK
UNIVERSITY

Deepak Maini

Deepak Maini (Sydney, Australia) is a qualified Mechanical
Engineer with more than 23 years of experience in the design
industry. He is an Autodesk Certified Instructor and a Certified
BIM 360 Consultant and has authored the “Up and Running
with Autodesk Navisworks”, “Autodesk Navisworks for
BIM/VDC Managers”, “Up and Running with Autodesk
Advance Steel”, and “Up and Running with Bluebeam Revu”
series of books. He is currently working as the National
Technical Manager - Named Accounts with Cadgroup Australia,

an Autodesk Platinum Partner.

Deepak is a regular speaker at various conferences worldwide and was awarded the “Top
Autodesk University Speaker” two years in a row, in 2018 and 2017, in the Instructional Demo
category. He was also voted as the “Top Speaker” at the Bluebeam XCON 2019 conference in
Washington, DC. Deepak is also one of the “Top Rated Speakers” at various BILT conferences
in ANZ and Asia.

Outside his full-time work, Deepak is a Guest Lecturer at the University of Technology Sydney

(UTS) and the University of New South Wales (UNSW), and has also been invited to speak at
the University of Salford, UK, and the Virginia Tech University, USA.
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Sustainability Trends

There are several sustainability trends worldwide, but let's be honest, these are all long-term
and aspiration goals, as listed below.

e Net-Zero Energy Building Design
o Long-term (2050)

e Zero-Waste Construction
o Aspirational goal for the industry

e Sustainable Cities & Infrastructure
o How many cities do we know that are working on this?

In the meantime, we have this problem about to hit us soon(ish):
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And talking about the construction work worldwide, based on Stastica Calculations, we have
all this being built daily:

Global Average Daily Construction

URBAN BUILDINGS®

13,213

RAIL

POWERGRID™

10,853 mi

WATER £ SEWAGE PIPES ROADS £ HIGHWAYS

19,905 mi 1,969 mi

* Commerclal and residential, excl single family homes
** Including high voltage transmission lines and distribution lines
Source: Statista Calculation
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Barriers to Delivering Sustainability
Here are the main barriers to delivering sustainability, as per the NBS Sustainability Report

2022:

Barriers to
delivering sustainability

Page 5




AUTODESK
UNIVERSITY

Four things we can do today

As structural engineers/designers, there are several things we can do today. But the four at the
top of my list are discussed here.

Minimize wastage — include collaborative workflows using Connected BIM

In this workflow, we have a fully synchronized model from design to simulation to documentation
to installation and erection. This workflow can be achieved using the AEC Collection, which
most of you may already have. Some of the software included in the AEC Collection are:

Autodesk Revit

Robot Structural Analysis
Autodesk Advance Steel
Autodesk Navisworks
Autodesk ReCap Pro

Using these software, you can design, simulate, and detail structural designs. You can generate
various cutting files, such as NC and DXF files, and generate erection drawings.

Connected BIM
AEC Collection

Simulation &

Structural Design Verification Detail Doc_;t:_mentatmn Fabricate & Install

W = & : —.

DESIGN CONSTRUCTION

#2 AUTODESK UNIVERSITY
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To learn the complete Connected BIM workflow in detail, you can watch my AU2020 class,
Structural Design to Fabrication: Revit and Advance Steel—Buddies for Life.

F

INSTRUCTIONAL DEMO  FAB 931

Structural Design to Fabrication: Revit and Advance Steel—
Buddies for Life

Deepak Maini

() Add to playlist @ c(: share  [Zl comment(8) [] Bookmark /; Recommend (66) Follow

Q Description

To maintain a competitive advantage, maore and more structural engineers are trying to find ways to
capitalize on their BIM (Building Information Modeling) data for steel detailing and fabrication. This class
will explore how Advance Steel software is proving to be the missing link that lets structural engineers
capitalize on their Revit Structure design madels for steel detailing and fabrication. You will learn how to
create automated steel connections on structural members imported from Revit software. You will then
learn how to create the automated fabrication and erection drawings and NC files. This class will also show
how the bidirectional sync between Revit and Advance Steel lets you bring any Revit changes into Advance
1 hour 4 min Steel or validate Advance Steel models in Revit software.

@] Overview

This was an Industrial Demo class where | talked about this workflow of starting design in Revit,
taking it to Advance Steel for detail documentation, and BOM and cutting files generation. | then
took the Revit design into Robot Structural analysis to perform various wind load and seismic

loading simulations, brought the changes into Revit, and then updated the Advance Steel model

with those changes, thus showcasing the Connected BIM workflow for Structural Engineers and
Designers.
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Use Embodied Carbon in Construction Calculator (EC3) Tool

The Embodied Carbon in Construction Calculator, or as we call it EC3, is a sustainability
software service by C-Change Labs and a program of Building Transparency, a Washington
State 501c(3) public charity. It is a tool for Owners, Architects, Engineers, Contractors, and
Materials Manufactures to specify, procure, and incentivize low carbon construction materials.

It allows you to find and compare materials based on their Environmental Product Declarations

(EPDs).
b DM Deepak Maini PROFESSIONAL USER
CADGROUP
EC3 / Find & Compare Materials
Concrete
Masonry o Category e Performance Specs
Steel
Aluminium SELECT CATEGORY: STRUCTURAL STEEL
Wood
Sheathing se atego
Thermal/Moisture Prot.
Cladding
Concrete ¢ Rebar

C?p.emngs Masonry & ~___——— Structural Steel &
Finishes _{ Steel & fmmm—m——— Merchant Bar
Network Infrastructure / Aluminium & Cold Formed
Asphalt Wood & & Coil
Manufacturing Inputs / Sheathing &

Plan & Compare Buildings AllMaterials :|"/ Thermal/Moisture Prot. &

Cladding &
Level Bids Openings &
Add EPDs to EC3 Finishes &

Manage Data
User Groups
How to get an EPD

Methodology

Network Infrastructure &
Asphalt
Manufacturing Inputs &

You can download EPDs of the preferred material and attach them to your projects.
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*I EC 6 DM PROFESSIONAL USER USA

CADGROUP

# EC3 / Product EPDs

o Select category o Digitized EPD
ENVIRONMENTAL PRODUCT DECLARATION PuBLIC

4 AllMaterials / Steel / Structural Steel / Plate

Product Name * Date of... Valid Until *
~uess | Steel Plate (Mill product) 2021-... 2026-...
Language
Also show in Categories English
EMBODIED CARBON IMPACT
Declared Unit *
1t Massper 1t
Embodied GWP per 1t * Estimated Uncertainty
1390 kgCO2e + 21 %

kgCO2e embodied per 1t

Tour: BOXPLOT DIAGRAM - SELECTED MATERIAL

o
3

3.000

And if your project is hosted on BIM 360, you can directly open the model from there to assign
materials to the elements in your model.
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MEC3

Find & Compare Materials

& DM Deepak Maini PROFESSIONAL USER

capcroup
Search
4 EC3 / Plan & Compare Buildings

T

ingProjects by name or address. e.g. "Microsoft Seattle' for all buildings in

Seattle with 'Microsoft’ in the name. Works best with complete words. Supports

Lucene syntax, e.g. ‘Microsoft -Seattle’ for all non-Seautle Microsoft buildings.

‘ Q Type to search

Measurement Units:

UsA

Tour: BUILDING LIST

Templates
Shared with Me
Public

All buildings

Level Bids

Add EPDs to EC3
Manage Data
User Groups

How to get an EPD

Methodology

. amazon .,
S

The EC3 tool is a sustainability service in
Public Beta Test. We take the
confidentiality of your data seriously but
we accept no liebility for damage caused
by disclosure of information entered on
this site.

l‘ - Building Projects (y Building:)

Name
BIM: Hospital_Structure.rvt
BIM: Structure.rvt

Peru Barracuda 64

BIM: Hospital_Structure_ABP.rvt

0
0
0
["] 8IM: Hospital_Structure.nwc
|
0

BIM: Hospital_Structure.rvt

New

Tl
PRIVATE
PRIVATE

PUBLIC
PRIVATE
PRIVATE

PRIVATE

Address

Enter address here

123 West Main Street, Norton, MA 02766
Norton, MA, USA

Clearing Ln, South Carolina 29691, USA
Enter address here

Enter address here

1L LastuUpdated | Details

21 days ago
29 days ago
30 days ago
30 days ago
30 days ago

30 days ago

°® (LI |
o4 i ®
oL Z W
o< i F @
o< iz
oL # W

Report Bugs & Feedback
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Modular construction: bringing industrial thinking into construction

Due to a controlled manufacturing environment in a factory, modular construction makes it a lot
easier to maintain consistency. Imagine a car manufacturing plant now building pods or sections
of each level. Since many components of a building are completed in the factory, there is
significantly less traffic and equipment movement around the construction site. Less hazard
means improved safety on site. Controlled manufacturing environments supported by checks
and balances ensure minimal wastage and improved cost savings. Modular construction helps
design flexibility as the assembly lines can be configured easily to compensate for innovation.
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Low impact building material
Some of these are materials we have used in the past, such as timber. A good example is
Dimensional Lumber, which is manufactured in a controlled environment with stricter standards.

[
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g
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Other examples include Cross Laminated Timber (CLT), where the pieces of timber are glued at
a 90-degree angle to the layer above, giving the product strength in both directions. This gives
CLT similar characteristics to concrete used for floors and lift shafts. Similarly, Glue Laminated
Timber (GLT) is where pieces of laminated structural timber are layered and glued on each
other in the same direction. This gives GLT increased strength, and so it is used primarily on
structural beams or columns.
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GLT Beam

Several types of eco or green concrete materials are being tested worldwide to reduce the
carbon footprint of buildings and infrastructure. For example, the one below is a mix of fly ash,
and waste materials, including ground glass and gaseous carbon dioxide
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Credit: Professof/Ali Abbas, The University of
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