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Introduction
co2
Net-Zero
Emissions
Graphic illustrating the down of se gas emissions in New Zealand NZ Net Zero Goal for 2050. K gy.c zero-by-2050/
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Sustainability

A growing population,
fugr;ther re%igeﬁtiol
development and
electrification leading
to more substation
buildings.

« How do we construct eural & butld e
with the environment -
in Mind? 4

+ Are there any societal
concerns we need to
discuss?

+ Creating infrastructure
whilst keeping costs
down.
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Research Paper

Understanding the Carbon Footprint and Sustainability
of Traditional Switchroom Substructure Construction

« Comparison of C02eq emissions
« Full Cable Basement vs Part Cable Basement

3D model of the Full basement Configuration 3D Model of the Partial basement Configuration
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What does a Switchroom look like?
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What materials are used?

+ Concrete
— Durability
— Fire Rating
— Waterproofing
— Precast or in-situ
» Steel
— Ease of Construction
— Lightweight
— Strength
* Masonry
— Fire Rating
* Timber?
— Renewable
— Common in Residential
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Configurations Comparison
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Full basement Layout (below ground) ement Layout (below Ground)
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Considerations

« What was considered?

— The Embodied Carbon
quantities of Material
Production, in Kg CO2 Equivalent,
were found using the BRANZ
CO2NSTRUCT (v2.0) tool.

— Machinery utilisation during
earthworks and construction

— Transportation of materials to
site

— It was assumed that everything
above the basement is the
same for both configurations

— Temporary Works or Wastage
was not considered.
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Earthworks Emissions Results

kg CO2 Equivalent For Earthworks Operations
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Full Basement
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Site Clearing Cut Detailed Cut  Backfill ~ Compaction Total
Placement

kg CO2 Equivalent

Earthworks Activity
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Total Carbon Emission Results

Full Basement Materials kgCO2 eq Outputs

‘\‘

40,000
= Tanking
35,000 §
= Backfill
30,000
25,000
20,000
Part Basement Materials kgCO2 eq Outputs
15,000
10,000
Concrete
5000 . Steel
- - Tanking

0

kg CO2 Equivalent Totals

50,000
Concrete

45,000
= Steel

kg CO2 Equivalent

Materials ~ Transportation Earthworks Total y
m Backfill

Activity or Material

Electrical & Civil Consulting Engineers ' = E RGO

CONSULTING




22/11/2023

Cost and Time Comparison

* The proposed Full Basement was
quoted as only 0.1% more than
the Partial Basement. This is for
the entire building, not just the
basements.

e The Partial Basement was

programmed to finish almost 2
months after the Full Basement
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Concrete- Is It A Problem?

+ So what can we do about this?
— lIsit actually a problem? And what's the way forward?

+ Using Low Carbon Concrete

+ High use of timber in the residential sector

« Potentially using a mixture of materials above the basement
— Further research in hybrid systems

« Emissions from high content of reinforcing steel

« Consider all three pillars of sustainability

Electrical & Civil Consulting Engineers E RGO

CONSULTING




Y

L/ Y

basement

carbon emissions.

The complex partial

construction resulted
in larger earthworks

Concrete volume has the
largest significance in
carbon emissions. Optimise
volumes and use low carbon
concrete where viable.

="

A simplified basement
layout reduces the risk
of construction errors
and time to construct.

DISCUSSION
AND LEARNINGS

spread on site.

Where excavated material
does not contain toxicants,

Transportation  may
be a bigger factor on
rural projects where
distances are larger.

The cost for both
configurations is quite
similar as the partial
basement takes longer
to construct.

Local contractors should
be used where possible, to

&
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minimise carbon outputs
and labour charges.

Explore other variations
of switchroom buildings,
such as an elevated

building.
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Thank you! Questions?

..ABOUT SUSTAINABILITY
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Thank you! Questions?
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