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Simplifying Mass Timber.
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Sustainability

. Embodied carbon

. Operating carbon
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Sustainability
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Sustainability

Australian buildings and infrastructure: \\;é\i}‘ i
Opportunities for %Z,/;eff%
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carbon
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75% Reduction on BAU
(biogenic included)
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e 74% Reduction on BAU
(biogenic included)
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Biophilia

Simplifying Mass Timber.
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Biophilia

Workplaces:

47%
56%
44%
49%
42%
65%

Pollinate

<20%

Visibility of wood in the
working environment

Physical workplace satisfaction
Satifaction with working life

Optimistic about the future -
most of the time

Confident - most of the time
Stress levels - low

Ability to Concentrate

Productivity

https://www.woodsolution

s.com.au/wood-at-work



https://www.woodsolutions.com.au/wood-at-work
https://www.woodsolutions.com.au/wood-at-work
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Ethics Isn't Enough
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Driving Cost
Efficiencies

Simplifying Mass Timber.
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Bottlenecks = Key To Efficiency
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Professionals

1. Design Process

Timber Enablers

e

Unnecessary Brick Walls

| traditional materials)

Drivers

Mass Timber Buildings

Timber Specialist
Engineer

Has invested in the

| tools, knowledge and|

{ processes. : Inexperianced Fire
Can offer mass Engineer
timber when it is the : froactive O3 SONSTCARIIVE

| correct solution, I - Wholistic prick

| | N8 | Experienced Fire

| | 1 Engineer |

| Traditional QS
: + Material cost
| eonp-hon..

e e e o e

42,000 m3 [ Year Australia

+ Probabilistic

o) v
‘ |

. - -~
Client and Architect Engineer Quantity Surveyor Compliance / Fire Engineer
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Professionals

1. Design Process
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2. Supply Chain Capacities

Timber Enablers

s,
by =

on Timber Specialist}
Engineer

et Sttt B

Unnecessary Brick Walls
:- Starting point of

I+ Firat job ran at a loss)
I (/investment).

h Guides project to

| the comfort zone of
| traditional materials.

3. Land and Forest Utilisation

Drivers

Mass Timber Buildings

Timber Specialist Traditional QS ,,J
Engineer
* Material cost R
Has invested in the comparison. >
| tools, knowledge and|
| processes.

k Can offer mass
timber when it is the

correct solution,

e e

)

: Inexperienced Fire
Proactive QS : o

|

1

1

* Overconservative

Experienced Fire | 42,000 m3 / Year Australia

Engineer | + Probabilistic

= Wholistic pricing.
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Client and Architect Engineer Quantity Surveyor Compliance / Fire Engineer
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Co-ordination and Shop Drawing

CLT

Building

Auckland City Mission
Image Credit: XLam
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DfMA

Design for Manufacture

<

Pack15 - 04T

pack 19 - 22T
4436 x 2200 x 960
94m

Pack 14 - 46T J
4720 % 3005 x 1335
190m I

Pack20 - 51T
16192 x 2998 x 415
7w

Pock21 - 49T
9127 x 2921 x 205
108

{

Pack67-69T
12156L x 3150W x 575H mm
2m®

Pack 69-7.8T
12286L x 3051W x 575H mm
21.6m*

Pack68-76T
12230L x 3051W x 575H mm
21.5m*
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DfMA

Design for Manufacture Design for Assembly

> > < >

pack 15 - 047 =
Fack 19 - 227 B
4436 x 2200 x 960 =]
s4m*
- Pack 18 - 15T
728 3005 1335
150m am

Pack67-69T
12156L x 3150W x 575H mm
2m®

Pack 69-7.8T
12286L x 3051W x 575H mm
21.6m*

Pack68-76T
12230L x 3051W x 575H mm
21.5m®
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Design Paradigms

* Design paradigm of concrete construction
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Design Paradigms

Level 1 - The Shoehorn Approach

* Design paradigm of concrete construction

Level 2 — Designing With Components

* Grids conducive for mass timber
* Square peg in a square hole

* Function follows form
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Design Paradigms

Level 1 - The Shoehorn Approach

* Design paradigm of concrete construction

Level 2 — Designing With Components

* Grids conducive for mass timber
* Square peg in a square hole

* Function follows form

Level 3 — Designing with Scalability

* Designing with constraints in supply chain to alleviate bottlenecks
* Improves processes and most cost effective

* Replication eliminated in the supply chain
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Design Paradigms

Potential or Actual

Performance / Price

Old Technology A New Technology

Time
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Design Paradigms

Potential or Actual

Performance / Price

py Level 3 — Designing with Scalability

Holy Grail

New Technology —5~ Parody
Green Premium

Old Technology A

Level 1- The Shoehorn Approach

Time
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Designing With
Scalability

Simplifying Mass Timber.
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Leverage

People

"

Henry Ford
Ray Croc

Sam Walton
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Leverage

People

"

Henry Ford
Ray Croc

Sam Walton

Money

Warren Buffet

George Soros
CarlIcahn
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Leverage

People

T

Henry Ford
Ray Croc

Sam Walton

Money

Warren Buffet

George Soros
CarlIcahn

Zero Marginal Cost of Replication

?

1 3
)
&Sl

Mark Zuckerberg
Larry Page / Sergey Brin
Reid Hoffman
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Zero Costs of Replication

HARRY
POTTER

and the Philosopher’s Stane

it inae SCOTS 4y Matthew Fitt




Replication Costs in Construction

Tolerances
Architecture R
Hectrical Structure Sustainability
Fire LCAs Material Selection
Compliance
Design Review
Co-ordination Meetings DeSIg n
concretePouing  CONStruction
Formwork )
Stechvork Siteprep  Fixtures/Appliances
Insulation/Weather Painting & Finishing
Interior Partions Site Cleanup
Flooring
Reinforcement/PT

Nesting/Amangement  \ e/Amangement  Performance Evaluation
Price Negotiation Dispute Resolution
Transport/Logistics Inventory Management Invoicing
Contracts
. Co-ordination Meetings
Supply Chain RFQs
Quality Control
Material Quality Extermal Envelope
Fire Safety Structure
Workmanship
Record Keeping &
Documentation
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Today
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Tomorrow?




Deliberate Strategies Emergent Strategies

@h¥Toolbox
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Simplifying Mass Timber.
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Timber Demand Infrastructure

Engineer :
|

: timber when it is the
| correct solution,
|
|

« Approx 1/300 Engineers Are Mass Timber Specialists
« Itis difficult to become a mass timber specialist.

Problem 1

This isn't taught at university. We need to provide the best education on the job.

Problem 2
Engineers are reinventing the wheel doing the same tasks. We can provide the

industry infrastructure to make it cheaper for engineer’s on the job, and reduce

project design fees.
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Timber Demand Infrastructure

240 Vic .

. L e Phesonix _

Approach Development Learning . St = CLT Wall / =
{(Hours) {Hours) and Beam CLT Floor Apertments .

Design Tools Design

Gaelong - Post

CLT Floar (Ambient) Excel 267 213 ] L] Bt o
CLT Flgor (Fire) Excel 73 na L] L [ x
CLT Wall (Ambient) Excel 267 213 [ x] (] e
CLT Wall {Fire) Excel 180 na [ L ]
Mass Timber Beam (Ambient) Excel 233 47 (] (] ]
Post and Beam
Mass Timber Beam (Fira) Excel 27 47 ] ] =] .
Timber
Mass Timber Beam Penetration
arel Reinforement Excel 0.0 40 ] o ]
Mass Timbar Colurmn
(Ambiant) Excel a0 87 ] [ ] ]
Mass Timber Column (Fire) Excel 87 [1s} (] o (]
Mass Timber K-brace
(Stability) Excel 13 5.3 (/] (%] ]
CLT Floor Point Load
(Ambient) Excel 40 73 ] [/ (]
CLT Floor Point Load (Fire) Excel 20 67 @ o o 5
CLT Lintel Design Excel 93 80 ] o TN R i
CLT In-plane Strength (Shear Eucel na e ® & o CLT Wall and CLT Floor

3 @

Wall | Diaghragm)
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Timber Demand Infrastructure

_

Full Journey $160,100
Geelong - Post and Beam $101,300 $80,000 -$21,300
506 Unpaid Learning Hours 240 Vic Street $101,000 $40,000 -$61000
Phoenix Apartments $93,200 $60,000 -$33,200

ws Table 5

Hours Investment
Hours Investment
Hours Investment
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Learn Structural Analysis
124 Unpaid Hours
Davelop Design Tools "‘.
178 Unpaid Hours \
—
Learning Timber Design :
204 Unpaid Hours A
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CLT Floor Fire Calculator.

v 1. Overview.

+ 2.Insert variables.

v 3. Review Calculations and Export.
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Partnerships

TIMBER |LINK

AUSTRALIA | NEW ZEALAND

i

A A
XLAM

Suppliers

& New Zealand Timber Design Society
4% 77 followers

>

New to mass timber structures or the provisions or provision of the new timber
standard NZS AS 1720.1? We are happy to announce a collaboration between TDS,
Timber Design Centre and SESOC with CLT Toolbox to provide technical st ...see

Timber Design Centre
e + Follow

®

The Timber Design Centre (TDC), New Zealand Timber Design Society (TDS) and
Structural Engineering Society (SESOC), are all collaborating to provide technical
advice and validation of the new design tools developed by CLT Toolbox ...see more

of opportunities for
engineers working
with timber

CC@ Marco Arcolini an

Associations

Investors
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Partnerships

Jan 23 Feb23 Mar23 Apr23 May23 Jun23 Jul 23 Aug23 Sep23 Oct23 Nov23 Dec23 Jan

Release One: Mass Timber Central. Release Two: TBC. Release Three: TBC. Release Four: TBC.

Release One. Release Option. Release Option.

Mass Timber. Light-Frame. Connections. (s rimber)

« CLT Floor Ambient * Stud Design Full Connection Library Including:

e CLT Floor Fire * Floor Design (Joists / Floor Trusses Etc) * Screw Design (EC5/NZS)

¢ Beam e Shear Wall Design * Brackets

* Column * Diaphragm Design * Beam / Column Proprietary Connections.

e« CLT Wall Ambient * Light-Frame Crushing * Shear

s CLT Wall Fire * Tolerances Design

* Loading Wall * Beam Design

* Loading Column e Stud Loading .

* Beam Penetration & Strengthening Release optlon'

© Lintel ; Connections. (ig:-r
‘Light-Frame

s CLT Shear Wall/Diaphragm Release optlon C - (Lig )

& CLT Floor Point Load Ambient HYbI‘Id. Full Connection Library Including:

* CLT Floor Point Load Fire + Drag Straps

* Tolerances * Steel Beam & Steel Column. + Brackets

* Crushing * Timber Concrete Composites. * Screw Design
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Thanks ©

Simplifying Mass Timber.
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