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Balance between CO,
emission and absorption

Absorbtion mediums »
as of 2023

Emission sources
v

Emissions = Absorption capacity

Current emissions:
42 billion tons CO, / year
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Emissions that the Earth can
sustainably absorb:
2.51 billion tons CO, / year

42 billion tons CO, # 2.51 billion tons CO,
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What measures should
the structural engineer take ?

First continue to do what they should always be doing — designing safely,
but with efficiency, economy and elegance — the “three E’s”.

minimize materials

minimize energy use

maximize re-cycling and re-use (minimize waste)
develop new materials/techniques

Apply to building design

“MEAN, LEAN, GREEN”
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The responsibility of a structural engineer

What we should always be doing — designing safely, but with efficiency, economy and elegance — the “three E’s”.

Minimize materials, producing a non-wasteful structural design by: Assessing loads accurately and rationally; Selecting structural
Materials appropriate to required function and low CO_e materials where possible; Aiming to use biobased and natural materials where they
can replace processed materials; Optimizing the efficiency of each member by using hybrid members.

Minimize energy use, reduce or eliminate wasteful production and operations processes by: Choosing construction methods that
could reduce energy consumption or emissions; Considering the transport of materials and effort involved in site assembly; Aim to design for
pre-assembly in the factory; Canvassing for comments from contractors; Designing a building for a long lifespan and make renovations and
re-purposing easily achievable.

Maximize re-cycling and re-use to minimize waste, first of all by preserving existing buildings where they
have any inherit value. If a building can not avoid demolition, each material should be repurposed for and appropiate use in other building
structures or similar and up-cycled if possible.

Develop new materials and technlques by: Considering use of materials from other fields in building (e.g. aluminium,
plastic); Re-thinking the composition of traditional materials (e.g. CLT, rammed earth); Combining different materials to make hybrids (e.g.
composite floor deck, fibre-reinforced concrete; Develop new materials: either fundamentally new or using recycled materials (e.g. recycled
plastic, recycling of organic waste).

“MEAN, LEAN, GREEN”
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Minimize materials!

and quantify emissions during design!

Produce non-wasteful structural designs:
1. Assess loads accurately and rationally.

2. Select structural materials appropriate to their required
function (use low CO_ e materials where appropriate).

3. Optimize the efficiency of each member by using hybrid
members.

4. Focus especially on getting high efficiency in floor

structures and foundations.
(Since their area is large even the reduction of slab thickness by a few
millimeters can have a great impact on embodied CO,e).
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Cut Timber

FLOOR JOISTS

WALL COLUMNS

Glu-Lam

Glued laminated timber

LONG BEAMS

LARGE COLUMNS

CLT

Cross-laminated timber

FLOOR SLABS

WALLS

Plywood

FLOOR DECKS

WALLS SKINS

Timber products / formats

LVL

Laminated veneer lumber

DEEP BEAMS / JOISTS

WALL-COLUMNS

OSB

Oriented strand board

FLOOR DECKS /
WALLS SKINS
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