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Context

• IAHR HSTC LT reflection about future of hydraulic structures 
engineering 

• Publication of an opinion paper in WIREs Water journal in 2020 

Erpicum, S., Crookston, B., Bombardelli, F., Bung, D., Felder, S., 

Mulligan, S., Oertel, M., and Palermo, M. Hydraulic structures 

engineering: an evolving science in a changing world. 

https//doi.org/10.1002/wat2.1505
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Definitions

• Hydraulic structure: a structure in interaction with water

• Hydraulic structures engineering: all questions related to the 
planning, design, construction, operation, management, safety, 
and sustainability of hydraulic structures 



Hydraulic structures (engineering)

• Critical for water management 

• As old as Civilization

• Contribute to development of human societies

• Evolve over time along with scientific understanding



Hydraulic structures (engineering)

• Critical for water management 

• As old as Civilization

• Contribute to development of human societies

• Evolve over time along with scientific understanding

→ Form the foundation of water 

management worldwide
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• Aging infrastructures

• Neglect and underfunding

• More and more conflicting goals

• Changing solicitations and 
requirements
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But

• Aging infrastructures

• Neglect and underfunding

• More and more conflicting goals

• Changing solicitations and 
requirements

• Increasing multidisciplinarity &      
fast evolution in science and 
engineering

Nisramont Dam 
(Belgium)



Framework has to continue to evolve

Fundamental role of HS will remain

but with greater consideration of environmental and societal costs

and considering changing environment
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New framework
for hydraulic
structures
engineering

Erpicum S., Crookston 
B. et al., 2020
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Tools and methodologies

• Observations
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Tools and methodologies

• Observations

• Advances in technology for data collection

Marèges Dam (France) physical model built in 1933 
close to the dam construction site (Erpicum S., 
Crookston B. et al., 2020)



Tools and methodologies

• Theories



Tools and methodologies

• Theories

• Modeling tools

Kariba Dam (Zambia and 
Zimbabwe) – Numerical and 
physical model (left), prototype 
(right) (Daux C. et al., 2017)



Tools and methodologies

• Regulations and requirements

• Current practice and design standards



Tools and methodologies

• Regulations and requirements

• Current practice and design standards

• Education



Tools and methodologies

• Collaboration between research community and 
industry

Sarrans Dam bottom outlet (France) – 1:35 scale model (left) and prototype (right) (Erpicum et 
al., 2020)



Tools and 
methodologies

Erpicum S., Crookston 
B. et al., 2020



To conclude:

Hydraulic structures engineering:

an evolving science…

… in a changing world
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To conclude:

Future developments of hydraulic structures engineering require:

• Continuous updating of tools and methodologies

• Addressing the lack of detailed field data

• Increasing multidisciplinarity

• Restoring a strong collaboration between academia and 

industry



Thank you for your attention!

Please use the Q/A option to 
post questions and 
comments in view of the 
roundtable discussion to 
be held on Friday 9 Jul, 
11:00-12:00 UTC
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