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Industrial revolutions impacting Geo-data 

Geo-data 1-2-3
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The world is changing 
faster than ever before…
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Engaged society

92%
Population expect ESG-inclusive 

company behaviour

ENVIRONMENT I SOCIAL I GOVERNANCE

Climate change

1.5-2.0ºC
Predicted maximum 

temperature rise¹ by 2050

RISING SEALEVEL I FLOODING I CYCLONES I DROUGHT

¹ Compared to pre-industrial levels; Source: IPCC Fifth assessment report, United Nations

Technology

80B
Additional connected devices

between now and 2050

CONNECTIVITY I ADVANCED ANALYTICS I ROBOTICS

Urbanisation

2.5B
People move to cities

between now and 2050

ROAD I RAIL I AIRPORTS I BUILDINGS I TUNNELS I BRIDGES I HARBOURS

Population growth

2.0B
Additional people

between now and 2050

ENERGY  I WATER  I FOOD  I MINERALS









ConstructionFeasibility Planning Preliminary Design Detailed Design Asset Operation

Geo MonitoringIntegrated Site Characterisation
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Asset MonitoringDesign Calibration & Verification

Analytics Design & Advice

Initial Site Screening

Monitoring 4.0 toward safer world9

Geo-Risk Management Framework



ConstructionFeasibility 

Planning

Preliminary 

Design
Detailed Design Asset Operation
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Geo-Risk Management Framework
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Buy Time

Reduce Uncertainty



Most projects experience schedule and 

budget overrun
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Monitoring 4.0

drives decision makers to act quicker 
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Peck 1969  during the 9th Rankine lecture
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About the observational method, Peck said:



Belgian Society for Engineering Geology and Rock Mechanics – Brussels, 9th September 202214

Sustainable foundation design

An example close to us. 

Soil 

characterisation
Monitoring 

Soil model 

development

Foundation 

performance 

assessment

Model 

validation
Final forecast



To design, build and operate assets safely and sustainably

In construction in Urban Areas

What do we need? 

Temp

&

Load

Vibration

Acceleration
Wind

Deflection

Strain

Deformation

3D Ground 

model
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Dimension 

control



Vibration

Weather

Deflection

Slope 

stability

Deformation

3D 

Ground 

model
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Ground

water

Site 

characterization 

Geophysical 

data

To design, build and operate assets safely and sustainably

For dams and tailings dams

What do we need? 



Convergence

Temperature

Vibration

Load

Relative 

displacement

Deflection

Strain

Deformation

3D Ground 

model

Ground 

water

Noise & 

dust

Geophysical 

data

To design, build and operate assets safely and sustainably

In tunnels

What do we need? 



Temperature

Vibration

Acceleration

Wind

Corrosion

Strain

Pile driving 

analysis

3D Ground 

model

Scour

Bolt 

Loads

Air 

Quality

To design, build and operate assets safely and sustainably

For windfarms

What do we need? 
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New and advanced monitoring technology exist

TotaLite

An eye for monitoring
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… And all connected…
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… to create a digital twin.



The world is changing faster
than ever before…
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The future can not be about more 
but must be about better

Monitoring 4.0 should be much more used 
in the construction and operation of assets 
to achieve this.
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