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Source: NOAA Climate.gov INH]RMH]
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The built environment generates nearly of

annual global COZ2 emissions.”

- Architecture 2030




Global building floor
area Is expected to
double by 2060.

Source — Architecture 2030
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COMMITTING TO ZERO
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For everyone working in
the construction industry,
meeting the needs of our

society without breaching
the earth’s ecological
boundaries will demand
(h our

behaviour.

www.structuralengineers.declare.com




Image Credit — SKANSA USA

INFORMED
INFRASTRUGTURE

The magazine for civil & structural engineers



Source: London Energy Transformation Initiative, LETI Embodied Carbon Primer, January 2020.
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Embodied Carbon (Ib CO2eq) = Material Quantity x Carbon Factor

W

Lifecycle Stage

Raw Material Production Al, A2, A3

Material Transport to Site Ad
Construction A5
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Source: Green Construction Board after HM Treasury, Infrastructure Carbon Review, (Nov 2013) INH]RMH]
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Just three materials —
concrete, steel, and
aluminum — are
responsible for 23% of

total global emissions
(most from the built
environment).

Architecture 2030




Source: Priopta (www.priopta.com) INH'RMHI
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Source — Watson, Natasha. “Lean Design: 10 Things to Do Now.” The Structural Engineer, August 2020.
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Strategies for
Sustainable

Structural
Designs

I Use More Sustainable Structural Materials

I Sustainable Material Specification
I Limit Overdesign

I Design for Long-Term Effects

I Design for Resiliency
I Life Cycle Assessment



M Dol| Question

What strategies are you using to deliver more sustainable
structural designs (select all that apply)?

e Designing with Mass Timber

e Specifying Cement Replacements for Concrete Mix Designs
e Limiting Overdesign (Highly Optimized Designs)

e Calculating Embodied Carbon

e None of the above
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Engineering Constraints

Code Compliance

Project Budget

Project Schedule

Building Function

Constructability

Embodied Carbon



Bentley’s mission is to provide innovative software and services for the enterprises
and professionals who design, build, and operate the world’s infrastructure —

sustaining the global economy and environment for improved quality of life
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-8 RAM Brand

RAM Structural System

3D analysis and design of buildings

RAM Concept

Concrete slab and mat design (including post-tensioning)

RAM Connection

Structural steel connection design

RAM Elements

Design toolkits for structural components
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e 5,816 sf
e 20 - 30’ bays

e 5 psf DL
50 psf LL

e /240 defl

e Office vibration
and acoustics.

Office Floor Study Overview
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8 Office Floor Framing System Study

Scenario #1 — Composite Steel Scenario #2 — Glulam & CLT Scenario #3— Steel & CLT
RAM Structural System RAM Elements RAM Structural System
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* Composite Steel option
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 3” concrete on 3”
metal deck

e Deflection control
 Max depth 27”
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~N Composite Steel option

e Total impact 196k
e 2/3 from concrete
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%
=

“N CLT & Glulam option

e 4.14” CLT with %
gyp and 2” conc.

e Strength control
 Max depth 38”*
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8 CLT & Glulam option

e Total impact 84k
e 2/3 from concrete
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Hybrid CLT & Steel option

e 5.47” CLT with %
gyp and 2” conc.

e Wider bay, max
15’ (double span)

 Max depth 26”*
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Hybrid CLT & Steel option

e Total impact 111k
e <1/2 from concrete
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odium Structure - RC vs PT option

RAM Structural System

3D analysis and design of buildings

u RAM Structural System Import

File: .../Podium Structure_Embodied Carbon.rss

Choose story: |Podium
Slab Type
(@ Elevated Slabs
(O) Mat Foundations

Structure

Slabfmat Areas
Beams
Openings and Penetrations

Grids

Columns Above Slab
Walls Above Slab
Columns Below Slab
Walls Below Slab

[] use RAM Structural System crack factors for membebstiffness

Loading

Direct Gravity Loads

Transfer Gravity Loads
Lateral Analysis Loads

RAM S5 Gravity Force Preference:

1st Choice  RAM Steel

2nd Choice RAM Frame

-

-

3rd Choice RAM Concrete [ RAM Concept

Check All Clear All

Browse...

x

RAM Concept

Concrete slab and mat design
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RC Slab PT Slab

16” Slab 13” Slab
Thickness Thickness
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PT Optimization Tool

Optimizing Solution
A

H_/ } ~20% reduction

Finding Valid Solution
Number of Iterations
INFURMED
Solutions just over the code requirement INFRASTRUCTURE
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Scenario #1 — 11” Slab Thickness

Scenario #2 — 12” Slab Thickness

l

Scenario #11 — 17” Slab Thickness

11 12 13 14 15 16 17 18
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Source: London Energy Transformation Initiative, LETI Embodied Carbon Primer, January 2020.
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Resiliency-Moment Connections

SidePlate

RAM Structural System
Source: SidePlate

DuraFuse

Simpson Strong-Tie
Yield-Link
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Source: DuraFuse Frames Technical Brochure
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Eight of the ten costliest natural catastrophes in US

history have been wind related.”

- US Resiliency Councill

INFORMED

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee



Digital Twin — The Building Life Cycle
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8 Carbon Accounting with iTwin Platform

LCA Report Generated
in OneClick LCA

Data Exported from iModel

ﬁ Bill of Quantities

iModel Design Data
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Questions and Answers with:

Karl Gullerud
Product Manager
Bentley Systems

Seth Guthrie
Director, User Success
Bentley Systems

Todd Danielson
Editorial Director
Informed Infrastructure
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If you are viewing the
webcast LIVE, you may
now download the
Certificate of
Completion by clicking
the AIA button at the
bottom of the console

If you are viewing the
ARCHIVE, you must take
and pass the quiz below

this video to obtain a

Certificate of
Completion
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INFORMED
INFRASTRUGTURE Check out

The magaz vil & stru www.informedinfrastructure.com/vleducation

to view other accredited
webcasts.

Thank You for Attending
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