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Study objective

* Main objective: assess navigability of class Va
vessels (1 10m x | 1.50m, draft 2.50m) on part of
the Nimy-Blaton-Peronnes canal, between
Pommeroeul and Maubray

* Method : desktop study (WGI41| 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 | infrastructures
waterways)

Cofinancé par
I’'Union européenne

Consultants:

* IMDC : project management, nautical desktop study ——|MDC | oo e,
—_
L : : I
(] - — I\
Ghent unlversmy. Ships & M.arlne. Techpology / Flanders HENT aancers {iy\ Randers
Hydraulics : real-time navigation simulations UNIVERSITY
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* Length: 19.8 km

* Class IV waterway
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PIANC InCom WGI14I| 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

I
e
L]
Lo ]

Threshold
waterways
dimensions

definition
Based on WGI4|
design guidelines

GUIDELINE
J —
o —
v —
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Desktop study
Assessment of the
geometry of the o .
waterway against Filtering of sections of e time simulations

threshold dimensions .watet.’ways for which Navigation simulations with
simulations might lead to : .
experienced skippers

higher accessibility

] N/ = =i

Filter of sections
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Definition of the target S&E level e

necessary ease score for design

The score is +1, f the argument in the red coloured left column is true, itis -1, if the E]Q
argument in the right green coloured column is true. The score is 0, if neither the left or 0O
right arguments are true. or both are true. Interpolate where appropriate.

Depth exploitation | espedially with dangerous goods | Empty or ballasted vessels, no
1| of waterway and | in very shallow water (even after | dangerous goods, sufficient
type of load muhwm water depth (e.g. after design)

[ at
E Level of training, Poorly trained pilots, low Optimally qualified and
. . T | 2| personnel skils | knowledge on waterway features S RHGCE kT $
* Used PIANC WG41 questionnaire tool s
3 3 d-su:;t::and permanent manoeuvring o.c.dlhgum.ﬁucrby =
z Space outside of the
E | | emounn | revoieisond | | smsmipesncts | | |0
o ) . £ |4 Shwsteowsy | faciities, vessel berths invicinty | banks, quiding wals paraliel | | /7
Scoring based on: § | |roeei e | S e |y | | B
° Waterway characteristics (e.g., presence of current, g |s| Uiy e o | S ks oty | |
. . . s wind, fog protections
regularity of riverbanks, etc.) " | s 20 more ravgtora o, | | -

. : - : : -
Vesse!/pllots characteristics (e.g., vessel equipment, pilot v oo | et | Sy | |
experience, etc.) metion s | “Cpimal armaton sysems.

. © Choose the score according to the numbers given below (in brackets) or interpolate.
* Expected traffic (e.g., # vessels/year, etc.) £ [T oo IR e |
N . . . '; 8 groundd';vngmdual (*1) (+0.5) ) 1) & §
* Operational objectives (e.g. sailing speed) % [ Fossble speea 2
8 |o|watoweny, | =2kmh | 34kmh | 45kmh | 2ekmh | |of ¥
L | | mmezes R | |
() Scorin res It- O I t O 2 1 t B Choose the score according  the values given in brackets below o interp
g result: -0,1 to -0,2 points or category Z [Trinamcecns [N e
113 d I . d o o [X) § o recm .q::m Average hindrance of w;n -
moderate V4 restricte nawgatlon § [ ety bman W«ﬂf”‘ s malel vedouton e )
= rowing boats 7 2
icti g "@gw%:;::%‘; > 30000vessels | 00 | 5900-15000 | <5000 §
restrictions 2 || o nigh e e csels per | Vesselsper | vesselsper 2
Ease category almostno moderate to strong strong 3 densatymc;;‘ (01) (z;) (_ow‘s) m’
(quality) A B C "o navigation
ROy SN0 PRy ey SRy Cotve Average (total) score: Sum of Single {Second Iast column), multiplied by the weighting factor (iast
easiness column) =
Score +1.0+08+06+04+02 00 -02-04.06-08-10
1/3 /3 -2/3 =
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Define threshold dimensions for level B navigation

* Derived from WG 14| 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

Use Case of the Detailed Design Approach proposed by PIANC InCom WG 141

Fairway width for
alternate single-lane

Fairway width for two-way

{approximately also for two-lane,

Waterway including overtaking manoeuvres)
Case qual Hase quallm
o] B 5 Remarks cl] B [|A Remarks
min We in draught depth 2.8" sha For security B> 4B 2.5 B can damage
(straight canal sections) 198218 ' reasons 288) 358 458 |thecanal
. To maintain To maintain
2
min n 2. 35 45 s i 35 3 7 o
muge of Because of squat
min h (over bottom width) 137 1T - 13T 14T & efficiency of
efficiency of bow thrusters
bow thrusters
min R {AF needed for R £ =) 4 TL i AL [ 7L [ oo

max Vesw (longitudinal) 0.5 mis 0.5 mis
Max vooess (averaged over L, AF -
needed for Veoss # 0) 0.3 mis 0.3 mis
design v (inland) (AF needed | > ?@ﬁfg’;‘; 9 s6HF (80-13.9 s
for empty/ballasted or container o 10.5 pv's according fo
vessels at vy = 0) acfording fo Diffch Duleh Guidelinds)

= etV = Guidelines,
design vu (costal) (AF needed | 5[ O (108712 6.7 BF (10.8-17. 4mee;
for empty/ballasted or container . 13.5 pv's accordingg to
vessels at vw = D) acfording to Datch Dukch Guidelings)

s atvn= \Guidelines

Waterway width, blockage factor, depth,
minimum radius, etc.

Remark: It will be generalf gssumad $hat the pilots saill very carefully and wi

opening

Bridge opening

eed while passing the bridge

Bridge opening single-lane riiidgn-ipening two-way
ase qually dase qually Remarks
Waterway Remarks
c B A c B A
Minimum Minimum
min Wr 2B 22B [|24-B | safety margin 32B] |40B |4.8B | safety margin
50m 50m
10¢ Add minimum 10H Add minimum
min He +.s safety margin +-s safety margin
s=03m s=0.3m
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Define threshold dimensions for level B navigation

* Defined for single lane (Va), 2-way (Va/Va) and hybrid (Va/lV) crossing

Waterway
Cross section Axis
Width in straight line [m] Over width, coef C_ [-] Min. length
. . . Blockage ratio | Minimum curve | straight line
. . Single lane Hybrid crossing Two-way . * .
. Hybrid crossing single lane radius between curves
Single lane (Va) Two-way (Va/Va) (va) (Va/Iv) (Va/Va) . .
(Va/Ilv) (L=110m) (Lo.=97,5m) (L=110m) [-] [m] in opposite
=om ag- 2/,5 M sLem directions [m]
24,2 36,8 40,3 0,6 with overwidth | 0,9 with overwidth | 0,9 with overwidth 770 165**
Traget S&E level reduction if reduction if reduction if 35
(WG 141 S&E B) opening <30°, no | opening <30°,no | opening <30°, no ’
(2,1B) (3,5 B 4y4) (3,5 B) overwidth if R>10L | overwidth if R>10L | overwidth if R>10L (7 L) (1,5 L)**
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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
-2 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)

Use Case of the Detailed Design Approach proposed by PIANC InCom WG 141

No simulations
(navigability proven by desktop study)

Target level
(WGI41 level B)
width, radius, etc.

Simulations

Filter level
(WG 141 level C)
width, radius, etc.

No simulations
(unlikely positive results)
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Selection of sections to be studied with simulator

Waterway

Cross section Axis
Width in straight line [m] Over width, coef C_ [-] Min. length
. . . Blockage ratio | Minimum curve | straight line
. . Single lane Hybrid crossing Two-way . * .
) Hybrid crossing single lane radius between curves
Single lane (Va) Two-way (Va/Va) (va) (va/Iv) (Va/Va) . .
(Va/Iv) (L=110 m) (L= 97,5 m) (L=110 m) [-] [m] in opposite
- m avg™ 77,5 M - m directions [m]
24,2 36,8 40,3 0,6 with overwidth | 0,9 with overwidth | 0,9 with overwidth 770 165**
Traget S&E level reduction if reduction if reduction if 35
(WG 141 S&E B) opening <30°, no | opening <30°,no | opening <30°, no ’
(2,1 B) (3,5 B ,444) (3,5 B) overwidth if R>10L | overwidth if R>10L | overwidth if R>10L (7 L) (1,5 L)**
0,75 with 0,75 with
. . ) overwidth overwidth ) . )
Filter level No filter level for 29,3 31,9 No filter level for L. L No filter level for|No filter level for|No filter level for

(~ WG 141 S&E ) inele | inole | reduction if reduction if inole | inole | inele |

~ single lane single lane single lane single lane single lane
& ng opening <30°, no opening <30°, no né "né g
overwidth if R>10L | overwidth if R>10L
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Desktop study results

82000E S4000E

B6000E

9B0CCE

— mmm Two-way (Va/Va)
Hybrid (Va/lV)
Single lane (Va)

* Sampling and geometry mmm Navigation impossible

check every 100 m z ,.
: T Symbol on the right bank :
s Pq%ia%_gss‘g ;Lf ] . . g . .
N Homogeneous stretches i ";‘ﬂ%gﬁﬁ. e, (higher) navigability which might
identified f imulati s e 4% be demonstrated by S|mulat|ons
Identified tor simulations %\%{ A
5 1\1
Ry TTTTINRE
Whégaaaé;iﬁ _

. navigability demonstrated
by desktop study

Symbol on the left bank :

132000N

82000E S4000E

96000

9B0C0E

136000N

134000N

132000N

i

Etudes de g et de P
sur le réseau navigable wallon

Canal Nimy-Blaton-Péronnes, secteur Pommeroeul-Maubray :
bateaux de 110 m

Navigabilité aprés études sur plan

Version Dule Concept Init

7 =
i H %
IMDC G wania QQ fandn:

UNIVERSITY

[ cansi Nimy-Btaton P 280124
| Rapporl no: WLA4R22_012_5 2410172024

777/ s

NSXNN

~

Légende

¥ Eduses
Analyse nautique de I'axe
——— A adapté

m Ave inadapté
Analyse nautique des profils en travers
L tisponible & i
= Double sens (VaVa)

Allemat sélecsf (ValV) na garantie
Atomat st (Va) Droito do Paxe (sens avaiani):

mmmm  Navigaion impossible (Va)
Facteur de blocage

——  Facteur de blocage insuffisant pour
T'allernat sirict

Analyse nautique des ponts, viaducs et passerelles
I Double sens (Vala)
[ Allemat sblechf (ValV)
B Atlematstrict (Va)
B Navigasion impossible (V)
(= Piles hors de la voie d'eau
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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

Use Case of the Detailed Design Approach proposed by PIANC InCom WG 141



Simulations results

— ® Two-way (Va/Va)
Two-way (Va/Va) with operational measures

SPW

onnes, sec
bateaux de 110 m

@ Two-way (Va/Va) with structural measures

Navigabilité réelle aprés simulations
de navigation

* Result map

* Includes recommendations of A, , o o B o b

measures to improve navigability | [sdes T AR |

) '«,, . Rapzort no: WLSR22 012 5 2710212024

* Operational measures: mostly :

speed reduction e we 2 77

.
%
* Light structural measures: mostly ot
4 e« ] 2N YL BT e, TR | T R -
maintenance dredging Legende
¥ Ecuses
Navigabilté quais inoccupés
2y ®  Double sens Va-Va
7 ")“\7‘ Double sens Va-Va aprés mesures d'exploitation
< 4 ©  Double sens Va-Va aprés mesures structureles
'at-‘o,: A Fort oo i O Aterat sélectif Va-IV
i‘:ﬁ\ ‘. Alternat sélectif Va-IV aprés mesures d'exploitation
L P ®  Alternatstrict Va
. 'l, ‘. Alternat strict Va aprés mesures d'exploitaion
g ¥ e g ®  Alternat naturel Va (pont)
LX) @  Alternat naturel Va (pont) aprés mesures

®  Navigation impossible Va

Navigabilité quais occupés
[ 500 1.000 1.500m B AtematVa

Alternal Va aprés mesures
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POST ANALYSIS OF THE DESKTOP
STUDY RESULTS



Post-analysis of the results of the desktop study

Validity of the guaranteed navigability results

Simulation results without operational/light structural measures ‘@;}/ﬁ;{
) ~ e \9." y
E.g. single lane : Nabidle

* 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/lV)

Use Case of the Detailed Design Approach proposed by PIANC InCom WG 141 Ug\\’ l M DC Acompanyof TRACTER S
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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 :

* 2 sections with two-way (Va/Va) traffic possible (without the need of measures) (simulations helped improve navigability in
* |4 sections with two-way (Va/Va) traffic possible if measures are put in place 70% of cases)
* 7 sections unchanged (simulations did not improve navigability in 30% of cases)

Use Case of the Detailed Design Approach proposed by PIANC InCom WG 141 % l M DC Acompanyof TRACTERS =



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 |41 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.)

company of TRACTEBEL _
Gncie
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Questions & discussion

Sebastien Page
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