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PIANC guidance on channel design

Brief history

1972 - Working Group 2 of the PIANC International Oil
Tankers Commission (IOTC)

1980 - Working Group 4 of PIANC International Commission
for the Reception of Large Ships (ICORELS)

1985 - Working Group of PTC Il “Underkeel clearance for

large ships in maritime fairways with hard bottom”

11995 - Working Group 30, a joint PIANC-IAPH group in co-

operation with IMPA and IALA, published preliminary
guidelines, followed by:

1997 - "Approach Channels - A guide for design”
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Approach Channels — A Guide for Design
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Working Group 49

Replace existing guidelines, so title is:

» “Approach Channels - A Guide for
Design”

Brief:

» Review, update and, where appropriate,
expand on the design recommendations
in the WG30 1997 report

 Consider recent developments in
simulation and other design tools

* Consider sizes and handling
characteristics of new generation vessels




Membership

Comprises: 20 members from:
* Maritime engineers * Australia

» Naval architects  Belgium

* Scientists  Canada

* Port engineers * Finland

* Maritime pilots (IMPA) * France

* |APH representatives « Germany

* |ALA cooperation  Japan

« 3 members from WG30 * The Netherlands
' « South Africa

* Spain

« UK

« USA




Working Group 49

Received support from:

Internationa
Internationa

Internationa

Association of Ports and Harbours (IAPH)
Maritime Pilots Association (IMPA)

Association of Marine Aids to Navigation and

Lighthouse Authorities (IALA)

USACE

Institute for Water Resources, USA
“US Naval Academy

Coastal Development Institute of Technology (Japan)
Akishima Laboratories (Mitsui Zosen) (Japan)
HR Walllngford UK
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Working Group 49

Other resources:

Finnish Maritime Administration

Finnish Maritime
SAFE WATERWAYS Administration ]
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Working Group 49

Asked to prioritise:

Vertical motions of ships in channels

Vertical clearances under bridges, overhead cables, etc. (air
draught)

New and future generation ship characteristics

Acceptable levels of risk and clearance margins
‘Methods for assessing operating limits

Use of ship navigation simulation in channel design

Manoeuvring limits in adverse conditions, e.g. consider tug
effectiveness at speed and in waves

Restrictions on pilot boarding, tug attachment/ detachment
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Working Group 49

Work undertaken:

+ Examined requirements, scope and resources
« Reviewed WG30 1997 report

* Have adopted a modified 1997 channel width design
method, despite considering several other possible
‘methods (eg. the design standards of Spain and Japan)

* |dentified new structure for document, keeping
empirical methods for conceptual design and
recommended methodologies for detailed design

* Three sub-groups formed to focus on the specific areas
(Vertical, Horizontal and “General/Everything else”)
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- *__3......?'1 e
— — - —"""‘_.#_',——--—/-’ _11-—.,;__-}‘_:;‘__ ".".'__.




Working Group 49

New report structure:

« 1997 guidelines had main sections on “Concept
design” and “Detailed design”

* New guidelines separate vertical (Chapter 2) and
horizontal (Chapter 3) aspects

 Conceptual and detailed design issues within
each main chapter

* Design ship dimensions updated for larger and
new generation vessel sizes (Appendix C)

* Recognise that designer needs to think through
process, rather than having a “black box”
solution




&2 Channel design

Guidance provides:

 Conceptual design empirical methods:
= Width — Sum of ship beams, modified WG30 method

— Depth — New initial estimate method and ‘“intermediate”
calculation methods included

~Guidance on detailed design methods

| Emphasise results of conceptual design empirical
‘methods are not a final design

Expect conceptual design to be conservative

Optimise using detailed design methods described in
the guidelines




Channel design

Vertical dimensions
Re-introduce modified 1985 depth components:
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Channel design

Squat — What method to use?

Barrass2 (1981)

Barrass3 (2004)

Barrass4 (2004)

Eryuzlu and Hausser (1978) -
Eryuzlu et al. (1994) |
Hooft (1974) |
Huuska/Guliev (1976) = |Squat=Smkage+Trun
ICORELS (1980)
Japan/Yoshimura (1986)
MARSIM (2000)
Miltward (1990)
Millward (1992)

Notrbin (1986)
Romisch (1989) . -
SLS Trial Formula (2002)
Tothill

Tuck (1966)

VLCC




Squat - Appendix D

Appropriateness of methods

Configuration Constraint
Code 1D Ul R | C| Fu Cy 5 B/T T hy'h LB LT
Tuck (1966) Y| ¥ | ®| F&
Huuska/'Guliev ¥ | ¥ | | <K 0.6 - 219- | 11- [ 022- | 55- | 16.1-
(1976) 0.8 33 2.0 0.81 8.5 20.2
[CORELS (1980) | Y | (Y) 0.7 0.6 - 219- | 1.1- | 022- | 55- | 16.1-
Ver 0.8 35 2.0 0.81 8.5 20.2
Barrass3(2004) | Y | Y | Y| I® 0.5- | 0.1- 1.1-
(.85 0.25 1.4
Eryuzlu2 (1994) Y| XY Fu" | =08 2.4 - 1.1- 6.7-
259 2.5 6.8
Rimisch (1989) Y| ¥ | ¥ ¥ 2.6 1.19 - 8.7 229
Vi 2.25
Yoshimura Y| Y [Y]| F | 055- 25¢ | 212 3.7-
(1986) (0.8 5.5 6.0
Notes:
1. Only /T enforced for Romisch formula.
2. Onmly Barrassd and Romusch prediet stem squat S; explicitly, Others predict maximum squat,
whether at bow or stern.
3. 17: Squat a funetion of square of veloeity
4. I77: Squat a function of more than square of velocity
5. F,~': Squat a function of more than square of F,,.
6. I :Squata function of critical speed 1.
7. 1CORELS sometimes used in Restricted channel although originally developed for Unrestricted.
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Channel design

Horizontal aspects — Take into account:
« Width in straight sections
« Width through bends
* Curvature of bend
 Channel / manoeuvring area layout

« Ship length — Inherent in considering ship beam
+ Shallow water
« Space for tugs
» 2-way channels




Channel design

Horizontal aspects L aEeeT e

* Assessed other methods, in %“":.w -
particular, design standards of RN i
Spain and Japan |

* Kept conceptual method similar to | === m - -
WG30 1997 method, but modified | __.. -

+_ Still need site specific / design 5 s om |
ship specific parameters i ol ;;

» Detailed design considers semi- S = o
probabilistic and probabilistic il SR m =
methods T 5

+ Range of existing channels used %ﬁ:a_u s
for comparison__" - & [Tin 5 |l

- e | i3 Boigh caege Encard
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Horizontal aspects — Conceptual design

Comparison - 1997 and 2011 versions (1)

Method for estimation of conceptual design channel widih: for compavison between methods

Requmred widih 1 way chamzl, w= wge + 2w+ wg +wyy Mo change
where: Wiy = baasie muanoeuvring widt Decreasa i widtls allowance
w, = additicasal clearances for straigli channel secrions Tiscrease in width allowancs
Wy = bomk clearancs on port (red) sids of channel
W™ bomk clearancs on starboard (green) sids of channel
2way clomel, W= 2w + 2T W, W T W T W,
FLANC 1997 PLANC 2011
Width factor | Allowance Basis Sluip speed Chuter Inmer Chirer Ianer  |Notes on comparion berween metlioeds
channel chanmel channel chamnue]
expased fo | protecied | exposed fo | protected
Opben WEler]  wwaler [ oDel Waler witeyr
Wy = Basie msanoetrvring lane  |[Good shap manoeuveabiliny 1.3 1.3 13 1.3 Mo change
Moderatz shup manoenvrability 1.5 L5 L5 L5
Poor ship manoenvrakaliny 1.8 1.3 LE LE
War = Way = Bank cleasance Creitle mnderwater clsauel shope (1:10 or  |Fast Additional category for "gentle” channel slope
e steap) hfoderate
Elawr o
Sloping channel edges and shoals Fast 0.7 - 0.7 Values added for fast speed in inner chanmel
ModeTate 0.5 0.5 0.5 0.5
Slow 0.3 0.3 0.3 0.3
Sreep and hard embankoents, stochures | Fast 1.3 - 13 _
ModeTate 1 1 | 1
Slow 0.5 0.5 0.5 0.5
W, = Allowance for vessel Fast (> 12 kaots) 0.1 0.1 0.1 0.1 Mo change
sl Moderate (B-12 koots) ] 0 ] ]
Slow (5= kavots) 0 0 0
Prevatling cross wiasd Mald (== 15 knots) Fast ] 0 Walues wow given for imdld wind conditions. with
Befoderate ] 0 valy increases elsewhere bt with reductions at
Slow 0 0 severs wind conditions for tast and moderats
Moderats (1533 knots) - vesse] speads
0.4
0.4
Severe (33-45 knots) -




Prevailig cross cugvent  [Meglizible (<002 knots) Ticreased values for most conditions
Lonay {0.2-0.5 kawots) Faa: III.1 -
Moderats 0z 0.1
Slonw 0.3 0.2
|hloderate (0.5- 1.5 Japots) Fast 03 -
Muoderate 0.7 0%
Slow 1 0.5
Stwong (1.5-2 knots) Fasr 0.7 -
Moderate 1 -
Slow 1.3 -
Prevailing longihedina]l  |Levw (== 1,5 knots) All 0 0 Wahss mecluded for nowr channe] where mot
ClgTent oloderate (1.5-3 kuoots) Fasr 0 - provided poeviously
Moderate 0.1 Q1 0.1
Slow 0.2 0.2 0.2
Strong (= 3 knots) Fast 0.1 - 0.1
Muoderate 0z G2 0.2
Slow 0.4 0.4 0.4
Allowance for wave Hs <= lm and WL <=L All 0 0 [ Revised values with indication given regarding
action Ha=1-3mand WL=L Fast 3 - - wave direction. as beam waves may affect the
Muoderate 1 - - diift of the vessel
Slow 0.5 - -
Hs = 3mand WL =L Fast 3 - -
Moderate 32 - -
_ Sl 1.5 - -
Provision of nvigation  |Excellent with shore traffic control 0 0 Dioubled widih requirsments, as dzfined in
Jaids Ciood 0.1 in} explaitory notes
hloderate with infrequent poor vistbiling 0.z 1 e
Moderate with frequent poor visibility == (1,5 L5
Allowance for bottom If depth == 1.5T 0 0 0 0 Mo change
|swface pype If deptly = 15T - smooth and soft bottem 0.1 in} 0.1 0.1
- siodly o slopding and sy 0.1 [in} 0.1 0.1
= rough and hard 0.2 0.2 0.2 0.2
Allowance for channel  |Depth == [ AT 0 i Mo change but criteria altered to:
Jdepah Diepah 15T - 1.25T LAT - 1.15T
2 = 1.15T
Allowance for hazardows [Low Inn general no additional wadth now requirsd for
CAiE0 dangerons cargoes. as does ot affect nevigation,
bt misk asssssment required




Horizontal aspects — Conceptual design

Comparlson 1997 and 2011 versions (3)

Additional for two way traffic

Allowanee for vessel Fast (> 12 kaots) 2 - 2 Walne added for fast speed in mner clsnsel
spesd Moderate (8«12 knots) 1.6 L.4 1.6 14
Show (5-8 kavots) 1.2 1 L2 1
Easconuster wwatfic densiry  |Lighe 0 0 Heawy maffic classified as 3 design vessels per
Muderate 0.2 0.2 day
Heavy 0.5 0.4 0.3




Channel design

Other chapters covering

* Aids to navigation (Chapter 4) — Defer to IALA
Risk management and analysis (Chapter 5)
Training issues (Chapter 5)
Operational rules and limits (Chapter 5)
Winter navigation and channel design (Chapter 5)
Environmental issues (Chapter 5)




PIANC Working Group 49

Plan
* 80% draft presented to and reviewed by MarCom

Some final drafting still required

Take account of initial MarCom comments

Review by IAPH, IMPA, IALA and MarCom again

Expected publication Q1-Q2 2012







