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The Construction Industry, Carbon and …



Embodied Carbon vs Cost

Global Variation of Gross National Income (GNI) Per Capita: 

The World Bank (2020)

Possible Variation of Embodied Carbon for Different 

Concrete Mixes: Gibbons and Orr (2020)



Cost and Embodied Carbon of Different Slab Types

Reinforced Post-tensioned

kgCO2e/m2

£/m2

Pareto Optimality

vs

Structural Materials for One-Storey Frame
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Concept V4

The Concrete Centre (2020) ‘Cost and Carbon: Concept V4’. London: The Concrete Centre. 

Office Floor Loading

Superimposed dead load – 0.85 kN/m2

Imposed load - 2.5 kN/m2



Variation of Cost and Embodied Carbon with Span



Variation of Cost and Embodied Carbon with Span



Column Layout Optimisation



Effect of Adopted Cost Rates



Effect of Adopted Carbon Coefficients



Why Pareto Optimal Solutions Didn’t Change

For 7 m x 7 m column grid



Passive vs Active Reinforcement



Effect of Construction Time and Storey Height
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Conclusions

Thank You!

o Different slab types → Different cost and carbon for different spans

o Optimum column layout depends on slab type

o Cost or Carbon vs column spacing - Nonlinear

o Decisions from Pareto optimal solutions  Compare relative gains and losses

o Two-way slabs on beams and Hollow-core slabs mostly Pareto Optimal

o Dependability of adopted cost or carbon coefficients  Patterns in Optimisation

Special Thanks to

• Dr John Orr

• Prof Tim Ibell

• Prof William Boshoff

• Dr Michal Drewniok

• Dr Will Hawkins

• Dr Robin Oval


