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Activities for global solutions 

Fluvial and 
marine 

resources 

Marine and 
offshore 
solutions 

Environmental 
solutions  

 

Dredging & land 
reclamation 

Infra marine 
solutions 

Concessions & 
project finance 

solutions 



A rope, a bucket and a 
lifting crane. Simple. 
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Sensor input Scope Cutting theory Experiments 



Sensor input 
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Sensor input: bucket position 
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Source: Teledyne 
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Sensor input: bucket position 

Innovative grab dredging – The rebirth of an old technique 
 

Source: Fujiyama, E. (2013) 
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Standard method 
- Lower open grab until seabed 
- Hoist closing wire until closure 

 
- Hoist both wires 

 
- Manual / simple autopilot 
- Craters 

 

Sensor input: Active Closing Process Control 

- Closing wire 

- Hoisting wire Active Closing Process Control 
- Lower open grab until seabed 
- Combined hoisting closing wire & reeving out 

hoisting wire 
- Hoist both wires 
 
- Complex control 
- Horizontal profile 
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Sensor input: Active Closing Process Control 
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Source: Liebherr 
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- Record keeping 
- Process analysis 

- Inefficiencies 
- Early defect identification 

- Calibration of predictive models 
- Standardization 
- L6σ 
- … 

 

Sensor input: datalog 



Scope 
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Scope: deep sea 
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Scope: deep sea 

- FPV Seahorse 
 

- 20 m³ / 80 ton 
- 20 cm accuracy 
- Range: 1000 m 
- 2 x 200 kW thrusters 
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Scope: environmental remediation 

- Accuracy & selectivity 
- Horizontal cutting profile 
- Minimum spill (shutter plates) 
- Minimum upstirring 
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Scope: increasing project & equipment size 
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Scope: soil strength 
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Scope: soil strength 
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- Driving force: Grab Weight (W) 
- Bucket volume (V) 

- Ratio 𝑅 = 𝑊
𝑉

 
 

- R: 0 – 10 
- Soft soil ~ low R 
- Hard soil ~ high R 

 



Cutting theory 
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R-ratio in literature 
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 Aim: easy correlation soil strength (SPT) – R ratio 

- Optimal bucket for given soil 
- Bucket filling for a certain bucket (in given soil) 
 

 Harder soils??? 
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R-ratio in literature 

 
 Aim: easy correlation soil strength (SPT) – R ratio 

- Optimal bucket design for given soil 
- Bucket filling for a certain bucket (in given soil) 
 

 Harder soils??? 

??? 



Experiments 
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Pressure: 
- Allows variable bucket “weights” 
- Variation: range of R-values 
- Pressure reading ~ cutting force 

 
Tested in different soils: 
- R-ratio in function of (known) SPT 
- Also in harder soils 

 
 

Variable weight 
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Pressure: 
- Allows variable bucket “weights” 
- Variation: range of R-values 
- Pressure reading ~ cutting force 

 
Tested in different soils: 
- R-ratio in function of (known) SPT 
- Also in harder soils 

 
 

Variable weight 

0

20

40

60

80

100

120

140

160

0 10 20 30 40 50 60

G
ra

b 
w

ei
gh

t i
n 

ai
r (

to
n)

Grab volume (m³)

BUCKETS

R= 2 t/m³

R= 5 t/m³

R= 10 t/m³



Results 
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Combination of R-ratios 

??? 

 
 Linear → exponential 
 Deviations: 

- Soil 
- Force of excavator 
 
 



This presentation contains proprietary and/or confidential information. Any disclosure, copying, 
distribution or use of this information/the ideas incorporated is strictly prohibited. This information 
is not to be considered as a representation of any kind.  Any intellectual and industrial property 
rights and any copyrights with regard to this presentation, and the information therein, shall 
remain the sole property of DEME. 
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