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Presa del Ebro

Loteta and Ebro Dams

Bottom Outlets Design
Ángel Gassó Sánchez

CEDEX
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Hydraulic structures design with SPHERIMENTAL

Index 

• 1. Projects Presentation

• 2. Base model construction

• 3. Study of alternatives

• 4. Visualization and study of the SPH models

• 5. Comparison with the physical model
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1. Projects Presentation

Loteta Dam

• Modern earth dam, built in 2008 and in operation.

• Bottom outlet current design within the dam body with a free flow channel.

• The project consists of the substitution of the channel with a pipe and the 

design of a stilling basin outside of the dam.



C
en

tr
o

 d
e 

Es
tu

d
io

s 
H

id
ro

gr
áf

ic
o

s

1. Projects Presentation

Ebro Dam

• Historical gravity dam, built in 1952 and in operation.

• Bottom outlet current design without specific stilling structure.

• The project consists of the design of a stilling basin and its 

return to the river.
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2. Base model construction
Loteta Dam
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2. Base model construction
Loteta Dam
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2. Base model construction
Ebro Dam
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2. Base model construction
Jándula Dam Spillway
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3. Study of alternatives

Loteta Dam Ebro Dam

Particle size 10 cm 10 cm

Mesh size 5 cm 5 cm

Boundary Particles 1,300,000 2,700,000

Fluid Particles 1,000,000 3,500,000

Simulation time 150 s 200 s

Outputs 4 per second 4 per second

GPU NVIDIA GeForce RTX 3080

Calculation time 6 hours 20 hours

Number of models

studied
35 45
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3. Study of alternatives
Input data
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3. Study of alternatives
Boundary Conditions
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3. Study of alternatives
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3. Study of alternatives

Time 

step
Fluid 

Particles

Outlet 

Flow
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4. Visualization and study of the SPH models
Nayade software

Quantitative analysis  -> Visualization

Qualitative analysis   ->  Queries
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4. Visualization and study of the SPH models
Loteta Dam weir behaviour
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4. Visualization and study of the SPH models
Ebro Dam energy dissipation

V > 7 m/s
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4. Visualization and study of the SPH models
Ebro Dam energy dissipation

V > 7 m/s
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5. Comparison with physical models
Loteta Dam weir behaviour
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5. Comparison with physical models
Ebro Dam energy dissipation
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5. Comparison with physical models
Ebro Dam energy dissipation
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5. Comparison with physical models
Ebro Dam river confluence
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5. Comparison with physical models
Ebro Quantitative analysis

Water level 

817,6 m

Water level 

817,1 m

Water level 

818,8 m

Water level 

818,7 m
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Presa del Ebro

Conclusion

Thank you!
Ángel Gassó Sánchez

CEDEX
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