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EXECUTIVE SUMMARY

There are positive trends emerging that will encourage the increased use of mid-rise timber buildings. As interest grows, new bottlenecks 

• 

• 

increasing demand.  
• 

• -
ist, Engineers must learn on the job.

• 
made up of:

• 
• 
• 

• 
• 
• 
• 

• 

• 
-

nitude). 



• 
Timber Specialists. A set of features has been recommended that would work best in software developed to meet the particular re-

• 
software development. 

• Software could be one of the fastest solutions to reduce the barriers to becoming a Timber Specialist. This can enable engineers to 
move from being a blocker, to a powerful engine of growth for timber buildings. 

Part A: 
This paper demonstrates the bottlenecks in adopting timber buildings in mid-rise construction.

Part B: 
-

cialist.

Part C: 
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PART A: BOTTLENECKS TO THE ADOPTION OF TIMBER IN MID-RISE CONSTRUCTION.

The Mid-rise Opportunity

-

structural materials are the greatest proportion. In addition, research shows remarkable improvements in a building’s occupants’ health due 

How big is the opportunity in mid-rise?
• 

all levels of government.
• 

-

• 

• -

• 

• 

• 



• 

• 

• 

-

Structural Engineer:

Timber Specialist: 

a concept design.

Engineer Traditionalist: 



Quantity Surveyor (QS)

-
pealing when looking at the material alone.

Fire Engineer,

As depicted below:

growth in the mid-rise market.





Focusing On the Timber Specialist Bottleneck – Relieving Supply Bottlenecks by Increasing Timber Specialists

-

-

-

-

-

-

-
cant increase of inbound leads and sales for timber suppliers.



-

How many timber specialists support the current volume of mid-rise timber construction?
• 
• 
• -

engineers available for mid-rise projects. Therefore a “goal” of doubling the engineers for the current volume would have each timber 

• 

How many timber specialists do we need to meet future projections?
• We can now plot the required Timber Specialists against the future market projections of mid-rise timber buildings.
• 

potential of the emerging mid-rise market.
• 

Future # Timber Specialists (Status 

Table 1



How many Engineer Traditionalists be willing to become Timber Specialists?
• 

• 

• -

• 

• -

• 
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PART B: DEMONSTRATING THE BARRIERS THAT AN ENGINEER TRADITIONALIST FACES IN BECOMING A 
TIMBER SPECIALIST.

How hard is it to become a timber specialist?

timber building.

This1

Design Learning Curve:
• 

• 

Design Processes and Tools:
• -

-

 



Analysis Tools and Learning Curve:
• -

-

Unpaid Learning – The Full Journey to Timber Specialist

Specialist”.  

This includes:
• -

ber).
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Unpaid Learning – By Project

Title: Geelong Civic Precinct 
(Watpac)

Sturcture: CLT Floors, GLT  
Post and Beam.

Building:

Title:
(Strongbuild)

Sturcture:

core.
Building: Apartments

Title:
Sturcture: CLT Floors, CLT 

walls
Building: Hotel

Figure 5



Approach
Design Tools 
Development 

(Hours)

Design 
Learning 
(Hours)

Geelong - Post 
and Beam CLT Floor Apartments

CLT Floor (Ambient)

CLT Floor (Fire)

CLT Wall (Ambient)

CLT Wall (Fire)

Mass Timber Beam (Ambient)

Mass Timber Beam (Fire)

Mass Timber Beam Penetration 
and Reinforcement

Mass Timber Column 
(Ambient)

Mass Timber Column (Fire)

Mass Timber K-brace 

CLT Floor Point Load 
(Ambient)

CLT Floor Point Load (Fire)

CLT Lintel Design

CLT In-plane Strength (Shear 



CLT In-plane Stiffness (Shear 

Screw Design

Bracket Design

Beam Column Connection 

Beam Column Connection 

Robustness Design Calcula-
tions (Full Suite of Checks)

Stud Design (Light frame)

Light-frame Shear Wall Design 
(Strength)

Light-frame Shear Wall Design 
(Stiffness)

Crushing (Light-frame 
Building)

Crushing (Post and Beam 
Building)

Tolerance Calculations (CLT 

Tolerance Calculations (Post 
and Beam)



Common 
Approach 

(Mode)

Learning 
(Hours)

Geelong - Post 
and Beam 

(Hours) Floor (Hours)
Apartments 

(Hours)

Dlubal RFEM

Tolerance Calculations (Light-
frame)

Table 3

Table 4
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An Engineers Perspective
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506 Unpaid Learning Hours 466 Unpaid Learning Hours 505 Unpaid Learning Hours



-
mates and assumptions of structural design fees have been made.

Finding 
loss when bidding for projects.

-

• 
• 
• 

Cost Design Fee

-

Geelong - Post and Beam

Table 5





Options to Reduce the Unpaid Learning of Engineers
-

Plotting the removal of friction against # of timber specialists.

ideal” scenario for developing timber buildings.

-



Figure7

section of this white paper.

By removing “Spreadsheet Investment”, 352 hourse of unpaid learning can be saved. This could unlock the bottlerneck of Timber 

Engineers Barrier to Entry

Spreadsheet Investment Solved
OR
Education Investment Solved

Analysis Investment Solved

All Investment Solved



PART C: THE CASE FOR AN OFF-THE-SHELF SOFTWARE SOLUTION TO ENABLE GROWTH IN THE 
ADOPTION OF TIMBER BUILDINGS.

Addressing the Friction Of Engineer Traditionalists

• 

• 
the concrete option.

• -
ed.

• 

• 
-

bration method, all spreadsheets would have to change.

During the interview process, it was discussed how a tailored software solution could meet the unique design requirements of the timber 



Exploring Software Solution Requirements
Structural engineers and suppliers were all interviewed on what a tailored software solution would look like for the timber sector. The priori-
ties, pitfalls and opportunities of a solution are described below:

Interview Finding: Software should be supplier agnostic
In the Zoom interviews, some software was mentioned, such as “Stora Enso Calculitis”. Such software is useful in assisting engineers in 

on an apples-to-apples basis.

Interview Finding: Software should not be a black box

-
standing and multiple design approaches. This will allow the engineer to trust the calculations produced in the design.

Interview Finding: Software should have the stock that is available.

through the design development process with items that seem to be unavailable later is painful.

Interview Finding: Software should have the ability to plug-in to the evolving software ecosystem.

can be conducted through Application Program Interfaces and be able to attach itself to the design automation available with applications 
such as grasshopper and Revit.



Interview Finding: Software should be educational.
-

Interview Finding: Analogues software in concrete and steel.

-
tem. 



Current Software Solutions

Existing software solutions have been rated against the requirements suggested in the interviews.
-

TimberTech Tekla Teds Calculitis

Table 6



Market Approach To A Software Solution

Investment:

Return:

Timber Specialist. 
• 
• 

• 

Path 1 – Single Supplier Solution

simplest path for structural engineers to design their product.

-



-

Path 2 – Multiple Supplier Solution
A grow the pie approach would allow for the splitting of the initial product development and software maintenance fees. In addition, costs 

• Sharing initial software development costs.
• Sharing of ongoing software maintenance fees.
• 
• 
• Dedication to the needs of structural engineers designing with timber in mid-rise.

Recommendation: 

mid-high rise.



Conclusion

-

In order to achieve the goals of a growing and thriving market of timber products in mid-rise construction, there should be adequate Tim-
-

Engineer traditionalist’s perspective, one must have the arduous approach of the learning curve and building in-house design tools. Some 

timber mid-rise buildings is compromised.

their products.

-

chain can unlock a major bottleneck for the volume output of timber products.



APPENDIX A - METHODOLOGY

Zoom interviews with the Structural Engineering Community.
• -

• 
while others worked with Design Engineers (in charge of completing a design).

• 
• 

Zoom Interviews with the timber supply chain (and suppliers of other materials when exploring hybrid solutions).
The purpose was to discover:
• The perceived bottlenecks to timber adoption in mid-rise
• 
• The willingness to collaborate between suppliers on shared issues.

A survey of Top Timber Specialists in Australia

• 

-
stantiated upon request but will require permission from the engineer who was interviewed.

-
sult in bottlenecks for the adoption of timber



APPENDIX B

The Design Process And Corresponding Frictions For Structural Engineers Interviewed

Concept Design

Finding 1: Conservatism in Early Design

Finding 2: Inadequate Considerations for DfMA at Early Designs

Detailed Design – Analysis
-



 

Figure 8: Structural Analysis via Dlubal RFEM



Detailed Design – Structural Design

engineer can use it to complete the design. If there isn’t, the engineer is required to follow a performance-based design (as required with 

includes the following.

Finding 4: Lack of consensus on design methods for mass timber.

about the path an engineer will take.

Finding 5: Supplier span tables don’t provide support for detailed design.

-
-

cult to understand and check the designs of the timber specialist.

Finding 7: Engineer will design to the path of least resistance

quickest path to design (all products being equal).



-
mat, the engineer will then develop in-house spreadsheets to perform the design.



APPENDIX C

requirements. 

Limeston
e Heat Lime 

(CEO)

Carbon 

Iron 
Carbon Iron (Fe)

Carbon 

Sunlight

Sugar Carbon 



-

• For the mass timber building we can assumer:
• 
• 

• For the traditional construction building we can assume:
• 
• 

• 

• 
• 
• This is equivalent to:

• 
• 

200.00

-100.00

-50.00

0.00
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Average kgCO2eq/m2

Mass Timber

Concrete

GLT (kgCO2eq/m2) Concrete Impacts (kgCO2/m2)

CLT (kgCO2eq/m2) Steel (kgCO2eq/m2) Reo Impacts (kgCO2/m2)



What about the land?

embodied carbon emissions from cement and steel.

• A portion of the tree which had a lower value, can now be used in Engineered Wood Products such as CLT. This improves the overall   
value in harvesting a single tree.

• 
of land use, towards that of growing trees. Therefore, the land use can be shifted towards planting more trees and overall improvement 

• 
• 
• 

hectares.
• 
• 

enable the growth of this sector.


