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Global warming, CO2 emission and geohazards

Chang et al, 2019

Greenhouse gases consist of CO2, CH4, N2O  
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Contribution from construction industry

12% 20%

IEA 2021, Tracking Clean Energy Progress 2021
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Emissions throughout construction process
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Type of CO2 emission in construction 
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Type of CO2 emission in construction 
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EFFC-DFI Carbon calculator
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Hierarchy of carbon reduction
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Potential for sustainable decisions

Pantelidou et al (2012)
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CO2 emissions from geotechnical projects 

Chang, 2021



#THEBIG5EXHIBITION
www.thebig5.ae

Organized by

Foundation load

S
e
tt

le
m

e
n
t

GI
1’

2

2’

Ground

Improvement

Piling

GI without

binders

GI with

binders & RI

1

Piling

When can we use ground improvement?
Topolnicki, 2018
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Case study 1: Logistics park

• Logistics park on soft soils 
• 45000 rigid inclusions to 32m depth
• Total 1108 kgCO2 per RI installed  

Scope 1, 9%Aggregates, 2%

Cement, 89%

CO2 reduction, 18%

Change original concrete mix 
to include fly ash (by product 
of burning coal)



• Original design was piles
• Keller proposed two alternative techniques: DSM and DC+VR 

(satisfying project requirements)
• Eco solutions: 

• Piling 70% OPC replaced by GGBS, 40% rebar recycled steel
• DSM: 70% of OPC is replaced by GGBS.
• VR: 50% of aggregates is recycled or recovered

Case study 2: Tank foundation

 



Case study 3: Shopping mall

• 187no columns, loads up to 16500kN
• Original design was 1100 CFA piles, 80cm dia, 12m long.
• Alternative design 3300 DSM col, 90cm dia, 5.5m long. 
• Quantities

• +31% total length
• -27% foundation volume
• -42% reinforcement 
• -45% cost saving
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Mix: % by CO2e

CEM 1 52.5N, 6%

CEM 1 52.5N, 81%

• Original design 1.2m thick diaphragm wall, C40/50 
concrete.

• Value engineering to 1.0m thick dwall with C50/60 
concrete.  

• Use more carbon intensive concrete mix to achieve
• 7.5% saving on concrete volume,
• 4.4% saving on steel reinforcement
• 270t reduction on CO2e
• £1.2m saving on project cost

Case study 4: Dwall project 

Mix: % by volume



#THEBIG5EXHIBITION
www.thebig5.ae

Organized by

A pathway to achieving carbon reduction
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The take home…

• Construction industry generates 20% of global CO2 emissions (throughout the 
construction process)

• Highest potential for sustainable decisions during project planning stage 

• Biggest impact when focused on scope 3 (materials) emissions 

• Ground improvement solutions have lower carbon footprint (compared to cement 
and steel based solution)

• There is an overlap where ground improvement is equally applicable as piling 
solutions

• Consider the overall savings (geo-solutions, civil works, transportation etc) when 
making decisions
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THANK YOU
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