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Study objective

• Main objective:  assess navigability of class Va 
vessels (110m x 11.50m, draft 2.50m) on part of 
the Nimy-Blaton-Peronnes canal, between 
Pommeroeul and Maubray

• Method : desktop study (WG141 concept design) 
followed by real-time navigation simulations (WG 141 
detailed design) 

→ Simulations results give insights on the accuracy of 
(some of) the desktop study results
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Project stakeholders

Client : 

• SPW Mobility & Infrastructure (manager of Walloon 
waterways)

Consultants: 

• IMDC : project management, nautical desktop study

• Ghent University - Ships & Marine Technology  / Flanders 
Hydraulics : real-time navigation simulations
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Nimy-Blaton-Peronnes Canal,  Pommeroeul-Maubray Sector

• Length : 19.8 km

• Class IV waterway
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PIANC InCom WG141 Design guidelines for inland waterway dimensions

• A standardized approach for inland 
waterway design

• Particularity valuable in Belgium (no national 
directive)

• Evidence based waterway dimensions for 
given Safety and Ease (S&E) level categories

• Category A: unrestricted navigation

• Category B: moderately restricted navigation

• Category C: navigation with severe constraints
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Study methodology

Target S&E level 

definition

In consultation with 

the waterway 

manager

Threshold 

waterways 

dimensions 

definition
Based on WG141 

design guidelines

Desktop study
Assessment of the 

geometry of the 

waterway against 

threshold dimensions

Real time simulations
Navigation simulations with 

experienced skippers

Filter of sections

Filtering of sections of 

waterways for which 

simulations might lead to 

higher accessibility

STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

Concept design (= desktop study) Detailed design (= simulations)
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Definition of the target S&E level

• Used PIANC WG141 questionnaire tool

• Scoring based on:

• Waterway characteristics (e.g., presence of current, 
regularity of riverbanks, etc.)

• Vessel/pilots characteristics (e.g., vessel equipment, pilot 
experience, etc.) 

• Expected traffic (e.g., # vessels/year, etc.) 

• Operational objectives (e.g. sailing speed)

• Scoring result: -0,1 to -0,2 points or category B 
“moderately restricted navigation”
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Define threshold dimensions for level B navigation

• Derived from WG 141 recommendations, with some small 
adjustments

• Waterway cross section 

• Width at keel depth

• Overwidths in bends, as function of R (reduced overwidth in bends of 
small opening angle, no over width in bends of large R (R>10L))

• Depth

• Blockage ratio

• Waterway axis

• Radius of curvature

• Length of straight line between two bends in opposite directions

• Bridges : opening width, clearance

• Berthing places : layback

Waterway width, blockage factor, depth, 

minimum radius, etc. 

Bridge opening
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Define threshold dimensions for level B navigation

• Defined for single lane (Va), 2-way (Va/Va) and hybrid (Va/IV) crossing

Single lane (Va)
Hybrid crossing 

(Va/IV)
Two-way (Va/Va)

Single lane

(Va) 

(L = 110 m)

Hybrid crossing

(Va/IV) 

(Lavg= 97,5 m)

Two-way

(Va/Va)

(L = 110 m)

24,2 36,8 40,3 770 165**

(2,1 B) (3,5 B avg ) (3,5 B) (7 L) (1,5 L)**

Waterway

Cross section Axis

Width in straight line [m] Over width, coef Cc [-]

Blockage ratio 

single lane*

 [-]

Minimum curve 

radius

[m]

Min. length 

straight line 

between curves 

in opposite 

directions [m]

Traget S&E level

(WG 141 S&E  B)

0,6 with overwidth 

reduction if 

opening <30°, no 

overwidth if  R>10L

0,9 with overwidth 

reduction if 

opening <30°, no 

overwidth if  R>10L

0,9 with overwidth 

reduction if 

opening <30°, no 

overwidth if  R>10L

3,5
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Selection of sections to be studied with simulator

• Simulations are relatively expensive and time 
consuming

→ Need to rationalize the usage of simulators

→ Introduction of a “filter level” (set of smaller 
threshold dimensions) under which it is believed 
that navigation is impossible.

• Selected filter level is ~ PIANC level C (highly 
constrained navigation)

Target level

(WG141 level B)

width, radius, etc. 

Filter level

(WG 141 level C)

width, radius, etc. 

Simulations

No simulations 

(unlikely positive results)

No simulations

(navigability proven by desktop study)
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Selection of sections to be studied with simulator

Single lane (Va)
Hybrid crossing 

(Va/IV)
Two-way (Va/Va)

Single lane

(Va) 

(L = 110 m)

Hybrid crossing

(Va/IV) 

(Lavg= 97,5 m)

Two-way

(Va/Va)

(L = 110 m)

24,2 36,8 40,3 770 165**

(2,1 B) (3,5 B avg ) (3,5 B) (7 L) (1,5 L)**

Filter level

(~ WG 141 S&E  C) 

No filter level for 

single lane

29,3 31,9 No filter level for 

single lane

0,75 with 

overwidth 

reduction if 

opening <30°, no 

overwidth if  R>10L

0,75 with 

overwidth 

reduction if 

opening <30°, no 

overwidth if  R>10L

No filter level for 

single lane

No filter level for 

single lane

No filter level for 

single lane

Waterway

Cross section Axis

Width in straight line [m] Over width, coef Cc [-]

Blockage ratio 

single lane*

 [-]

Minimum curve 

radius

[m]

Min. length 

straight line 

between curves 

in opposite 

directions [m]

Traget S&E level

(WG 141 S&E  B)

0,6 with overwidth 

reduction if 

opening <30°, no 

overwidth if  R>10L

0,9 with overwidth 

reduction if 

opening <30°, no 

overwidth if  R>10L

0,9 with overwidth 

reduction if 

opening <30°, no 

overwidth if  R>10L

3,5
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Two-way (Va/Va)

Hybrid  (Va/IV)

Single lane (Va)

Navigation impossible

Desktop study results

• Sampling and geometry 
check every 100 m

→ Homogeneous stretches 
identified for simulations

Symbol on the left bank : 
navigability demonstrated 
by desktop study

Symbol on the right bank : 
(higher) navigability which might 
be demonstrated by simulations 
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Real time navigation simulations

• SIM225 / Lara simulators of Flanders 
Hydraulics

• Realistic wheelhouse environment with full 
controls

• Mathematical models based on physical tests

• Coupled simulations for study of crossings

• Bank effects and vessel interaction modelling

• Skippers with experience on the Walloon 
network 

SIM225 simulator

Lara simulator
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Simulations results

Two-way (Va/Va)

Two-way (Va/Va) with operational measures

Two-way (Va/Va) with structural measures

• Result map

• Includes recommendations of 
measures to improve navigability 

• Operational measures: mostly 
speed reduction

• Light structural measures: mostly 
maintenance dredging
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POST ANALYSIS OF THE DESKTOP 

STUDY RESULTS



16-Mar-26 / Use Case of the Detailed Design Approach proposed by PIANC InCom WG 141 / slide 16

Post-analysis of the results of the desktop study

Validity of the guaranteed navigability results

Simulation results without operational/light structural measures  

E.g. single lane :

• Desktop study : 28 sections single lane (Va) with potential for higher navigability

• Simulations results : 

• 26 sections unchanged

• 2 sections with two-way (Va/Va) traffic possible (desktop study underestimated navigability)

Good results also for sections with “impossible navigation”, not enough cases for other scenarios (Va/IV)
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Post-analysis of the relevance/efficiency of the methodology

Quality of the filtering of sections to be simulated

Simulations results including operational/light structural measures

E.g., single lane : 

• Desktop study : 28 sections single lane (Va) with potential for higher navigability

• Simulations results : 

• 5 sections need further analysis 

• 2 sections with two-way (Va/Va) traffic possible (without the need of measures)

• 14 sections with two-way (Va/Va) traffic possible if measures are put in place 

• 7 sections unchanged (simulations did not improve navigability in 30% of cases)

(simulations helped improve navigability in 

70% of cases)
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Conclusion

• Good validity of the results of the desktop study according to simulations results

• Good filtering of the sections to be simulated. Filter level could have been slightly “higher”

• WG I41 S&E level B is a relevant choice for Walloon waterways as desktop studies results match the 
expectations of skippers sailing on the network

• Applicability is good for Walloon waterways, but would be interesting to test it in other 
locations/conditions (e.g., North/South America, Asia, etc.)



Questions & discussion

Sébastien Page

Sébastien.page@imdc.be

mailto:Sébastien.page@imdc.be
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