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- A new paradigm
Be Frugal
Do better with less
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Global climate crisis: inevitable,
unprecedented and irreve 'ble
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Pop growth
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More energy used
per person

Exponential
stress on
resources

in a finite planet

From World Without End
(Christophe Balin & Jean Marc Jancovic)
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How ?

Be Frugal
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We need to use less !!

REDUCE

Construction volume
Quantities to construct
Means
Wastes
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REUSE

Existing construction or
part of it

Wastes
Brownfield regeneration
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Demolition materials
Wastes
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Frugal in designs

Prestressing: thinner structures
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Reinforced Earth: resources savings
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Frugal in means

Half mass =>

Half energy to move it

Rear & swap

Not only in landmark projects

Volume of “small” projects >> Volume of landmark projects
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The soil improvement approach
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Consolidation ;

Speed up

a natural process

Vertical drains + preload
Vacuum consolidation to enhance stability

Settlement (consolidation) Vs Duration (years)
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20% ——No drain, no surcharge
l ——With surcharge and drains
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oo Add Drains | ————— |
Add Surcharge ||
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ratio (%)
g

Consolidation

140%

Compaction

Densifying

a granular soil

Shearing (shacking) the soil
By impact (DC, RIC) or
vibrations (Vibro)
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Reinforcement - Rigid inclusions «
soil

Network of rigid inclusions
creating a composite material
[inclusion + Natural Soil] with
improved properties

Reinforcement — Natural inclusions

natural material

Stone columns or Dynamic
Replacement

Using stone, sand or
demolition material
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Soil improvement: Inherently frugal - Cutting CO2 -
Even if weak, it can bring something Because those cost savings are coming from physical savings
Soil capacity => CO2 savings Because means used are usually smaller

Because materials used are less carbon intensive

Using the least Stones or demolition material rather than concrete
and cheaper material No steel Traditional foundation Challenging quantities in design

can follow that model  Challenging means and materials used
Just the quality needed Going to full quality costs infinite time
not more and efforts

In short: Challenge the autopilot mode
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Papers: Some examples
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Do better with less
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