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Principios Generales del Sistema




Sistema |IALA REGIONES

IALA/AISM MARITIME BUOYAGE SYSTEM

Buoyage Reglions A and B
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Sentido Convencional de boyado

2.1. Definition of “conventional direction of buoyage”

The “conventional direction of buoyage”, which must be indicated in appropnate nautical decuments, may be either:
2.1.1. The general direction taken by the mariner when approaching a harbour, river, estuary or other waterway from
seaward, or

2.1.2. The direction determined by the proper authority in consultation, where appropnate, with neighbouring countries.

In prninciple it should follow a clockwise direction around land masses.




Sistema |IALA

Caracterizacion de las senales

De dia
*De noche

*Ayudas edttomocess




Caracterizacion de las senales

1.3. Method of characterising marks

The significance of the mark depends upon one or more of the following features:

1.3.1. By night, colour and rhythm of light.

1.3.2. By day, colour, shape, top-mark, with or without light (including colour and rhythm).

1.3.3. By electronic (digital) symbaol.




2.2, Descripcion de las sefiales Laterales (Regibn B)

2.2.1. Sefiales de Babor: 2.2.2. Sefiales de Estribor:
Color: Verde Color: Rojo
Forma (Boyas): Cilindrica (tambor), castillete, espe- Forma (Boyas): Conica, castiliete, espeque (spar)
que (spar! 0
Marca de tope (cuando se use): Marca de tope (cuando se use): S A L A
Un cilindro verde Un cona rojo, punta hacia arriba. I S e I I l a
Luz (cuando la rengal: Luz (cuando |a tenga):
Color: Verde Coior. Rojo
Ritmo. Cualquiers, excepto el descripto en Ritmo: Cualquiera, excepto el descripto
la seccion 2.2.3 en la seccion 2.2.3

l SENALES
2.23. En el punto en que el canal se bifurca, siguiendo el “sentido convencional del boyado”, el canal preferido puede
indicarse modificando las sefiales laterales de Babor o Estribor como sigue:

DIRECCION DEL BOYADO

2.2.3.1. Canal Preferido a Estribor: 2.2.3.2, Canal preferido a Bsbor:
Color: Verde, con una ancha franja hori- Color: Rojo, con una ancha franja
zontal roja. horizontal verde.
Forma (Boyas): Cilindrica {tambor), castillete, aspe- Forma (Boyas): Cénica, castillete, espeque
que {spar}. {spar)
Marca de tope (cuando se use): Marca de tope (cuando se use):
Un cilindro verde. Un cono rojo, punta hacia arriba
Luz {cuando la tengal- Luz {cuando la tenga):
Color: Verde Color: Rojo
Ritmo Luz de destellos en grupas com- Ritma: Luz de desteilos en grupos
puestos {2 + 1) compuestos (2 + 1)
e 8 "N = jan = ____us ]
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Sistema |IALA

4, SENALES DE PELIGRO AISLADC

4.1. Definicién de las Sefiales de Peligro Aislado

Una sefial de peligro aislado es una marca erigida sobre, o amarrada 3, 0 encima de, un peligro aislado, que tiene aguas na

vegables a todo su alrededor.

4.2. Descripcion de Jas Sefiales de Peligro Aislado

Marca de tope (bj: 2 esferas negras superpusastas

Color: Negro, con una o mds franjas an-
chas horizontales rojas

Forma: - Optativa, pero sin prastarse a con-

fusion con las sefiales laterales, pre-
firiéndose las de castillete o espeque
Luz {cuandoe la tenga):
Color: Blancs
Rivmo: Grupa de destelios (2)

5. SENALES DE AGUAS SEGURAS

5.1. Definicion de las Sefiales de Aguas Seguras

Ll__

Estas sefiales sirven para indicar que hay aguas navegabies en todas pariss alrededor de ia sefial; incliyendose aqui las se-
fizles de sje dal canal y las de medio canal. Pueden utiiizarse como alternativa 2 las sefiales Cardinalas o Laterales, para in-

dicar una recalada.

5.2. Descripcion de Jas Safiales de Aguas Seguras

Color: Franjas verticales rojas y blancas

Forma: Esférica, castillete o espeque con
marca de topz esférica

Marca de tope {cuando se use):

Una esfera rojz
Luz [cuando ia tanga):
Caolor: Blanco
Ritmo: isofdsica, ds cecultacionss, un des

tello largo cada 105 o Morse “A”

O 4

UEHH

SENALES
DE
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DE AGUAS
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Sistema |IALA

SENALES ESPECIALES

6.2. Descripcion de las Sefiales Especiales.

Color: Amarillo
Forma. Optativa, pero sin entrar an conflic-
to con las sefiales destinadas a la %
navegacion -
Marca de tope (cuando se use)
Una sola, amarilla, en forma de “X" P
Luz (cuando la tenga): |  romma |
Color: Amarillo { OPCIONAL |
Ritme Cualquiera, menos las descriptas en \; 5
las secciones 3, 46 5 —




4.1

Sistema |IALA

Characteristics

The buoy has the following characteristics:

Al

A pillar or spar buoy, with size dependant on location.

Coloured in equal number and dimensions of blue and yellow vertical stripes (minimum
of 4 stripes and maximum of 8 stripes).

Fitted with an alternating blue* and yellow flashing light with a nominal range of 4
nautical miles (authorities may wish to alter the range depending on local conditions)

where the blue and yellow 1 second flashes are alternated with an interval of 0.5 seconds.

B1.0s+0.5s+Y1.0s+0.5s =3.0s
If multiple buoys are deployed then the lights should be synchronised.

Consideration should be given to the use of a racon Morse Code “D” and/or AIS
transponder.

The top mark, if fitted. is to be a standing/upright yellow cross.

*The light characteristic was chosen to eliminate confusion with blue lights to identify law
enforcement, security and emergency services.

Emergency
Reck Marking




Otras Senales 1

8.1. LEADING LINES / RANGES
8.1.1. Definitiom of Leading Lines

A group of two or more marks or lights, in the same vertical plane such that the navigator can follow the leading line at

the same bearing.
8.1.2.  Description of Leading Lines

Leadimg Line structures can be any colour or shape that provide a distinctive mark that cannot be confused with

adjacent structures.

Golour Mo colour significance. Competent
authorty determings the optimum |
colours to contrast with the dominant

background colour at the location. E—
Shape No shape significance. Square
geometrical figures are recommended. | 77T FTFTT 7 P 27
Light {when fitted) B P i o e
3 T .’i_o-"q"'\-\__:-"\__.-'_'\-\._.-""\-.\__'_.-"\-\.\___.-‘._\_F.-\_\___,_.ﬂh\_\_i_,_n e N

Colour ' Any colour. Competent authority
determines the optmum colour to
cantrast with the dominant background

colour at the location.

Rhythm Any, however fixed characteristics

should be used sparingly.



Otras Senales 2

8.2. SECTOR LIGHTS { \
8.2.1.  Definition of Sector Lights

A sector light is a fixed aid to navigation that displays a light of different colours and/or rhythms over designated arcs.
The colour of the light provides directional information to the mariner.

8.2.2.  Description of Sector Lights

A sector light may be used:

+ To provide directional information in a fairway
¢ Toindicate a turning point, a junction with other channels, a hazard or other items of navigational importance

Colour Mot applicable
Shape Mone, light only
Light
Colour If using to mark channel limits follow
convention for [ALA region indicated in

Section 2

Rhythm As appropriate




Otras Senales 3

8.3. LIGHTHOUSES
8.3.1.  Definition of a Lighthouse

A lighthouse is a fixed mark providing a light of a distinctive character and to mark a known geographical location in
order to assist navigation. May display different light colours andd/or rhythms over designated arcs as well as serve as a

significant daymark.
8.3.2. Description of Lighthouses

A lighthouse is a structure that provides a long or medium range light for identification by night and may provide a day

mark for identification by day. A sector light may be usad:

Colowr Any specifically utilized elsewhere in
the MBS, to allow readily identifiable

oShape (Buoys) Lighthouse structures can be any shape
or colour, generally designed to provide
a distinctive day mark that cannot be
canfused with an adjacent structures

Light {when fitted)

Colour White, Red, or Green

Rhythm Any not specified elsewhere to allow

light to be readily identifiable.




B.L£.1 Definition of a Beacon

A ted man-made navigabon mark that can
be recognised by it shape, colour, pattern,
topmark, or ight character, or 3 combina-

Otras Senales 4 tionaf thess.

B.L£2 Description of a Beacon
@ Can carry 3 signal bght and n this case
B.& Beacons i= termed & lght bsacon or lLighted
beacon;
@ !t not hited with a lght it 15 termed an
unbighted or unbit bescon and provides
only a day mark;

@As a leading line/frange or CONSpICUOUS

radar mark;

@ |t may also carry a topmark.

Colour Aurny

Sha pe As appropriate, including cardinal
Mmark

r;f:;’;rk As zppropriste

Light [when fitted)

Colour White, Red, ar Gresn

Rhythrn As spproprigte
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8.5. MAJOR FLOATING AIDS

8.9.1. Definition of Major Floating Aids

Major floating aids include lightsvessels, light floats and large navigational buoys.
8.5.2. Description of Major Floating Aids

Major floating aids are generally deployed at critical locations, intended to mark approaches from off shore areas,

where shipping traffic concentrations are high. May carry a Racon or other radio transmission device

Calour As appropriate - predominantly red

Shape (Buoys) “Wessel or buoy shape with light tower
Light (when fitted)
Colour | #s appropriate

Rhythm As appropriate
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B.6 Auxiliary Marks

INFORMATIION
CPTIONAL

Definition of Awiliary Marks

Minor aids that have nol been prewously
esCriben.

Description of Auwxiliary Marks

Ihese marks are usuzlly oul=side ot dehned
channels and generzlly do not indicate the
port and starboard sides of the route to be
tollowed or obstruchions to be svoudea.

I hey 2lso include those marks used to
coneey mformation related to navigstion
safety These marks shall not conftlict with
ot her navigationz |l marks and shall be
promulgated in gpproprate nauh=zl charls
=nd gocurnents, Should not generally be
used it & more appropriate mark 1= available
within the MBS,
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B.7 Portor Harbour Marks

Mariners should be caretul to 2k f locs
marking measures that may be in place and will oflan
be covered by Local Hegulstons or by-laws. Hetors
iransiting =2n are2 tor the hrst bhme,

should make themselves aware of locsl
arrangements.

Locsl Auds o Mawgstion may mclude, but nol be
restricted to, marking of:

& bDreaskwaters, guays and jethies;

& bndges and trabic signals:

@& |eisure sreas

=nad other rnvers, channels, canzals, locks and waterways
marked within the responsimhibes of competent authonhes




Borrador del Nuevo Sistema de boyado maritimo




TIPOSDE MARCA DE TOPE

PELIGRO

AISLADO

BICONO
I-B

PELIGRO
AISLADO CARDINAL CARDINAL CARDINAL CARDINAL
SUR NORTE ESTE OESTE

MARCAS DE TOPE

MATERIAL: AC. SAE 1010
PINTURA: POLIURETANICA
MARCAS

SENAL SENAL SENAL AGUAS 2
BABOR ESTRIBOR ESPECIAL  SEGURAS DE TOPE




ALGUNQOS TIPOS DE BOYAS USADAS EN ARGENTINA
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ALGUNQOS TIPOS

BALIZAS

BALIZA

SPAR

H-1-52-000 ,ﬁ H-1-59-000

-

DE BALIZAS USADAS EN ARGENTINA
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4 mts
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Nivel "0"

BALIZA
RETICULADA

BALIZA
RETICULADA
CON
EXTENSION
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Senal tipaSpar

ANTENA

Marca de Tope

Linteﬁ )
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Tubo aquietador /

RACON
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3750
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CONCEPTOS DE DISENO

The primary goal of the design of waterway aids to navigation
systems is to facilitate safe, economic and efficient movement of
vessels. Aids to navigation systems are designed to assist
navigation and not to replace normal prudent navigational
practices or the use of onboard navigational equipment. The
responsible provision of aids to navigation systems requires that
systems be designed to meet the essential minimum requirements
for safe and expeditious navigation through specific waters in
accordance with the type and volume of traffic.

The aids to navigation provided are normally intended to function
In systems and therefore mariners should make use of the full
Information provided. These systems are intended to be used by
the prudent mariner who knows and understands the

functioning of aids to navigation, uses them in conjunction with
charts and other

published information, and conforms to the applicable rules of the
waterway.




CONCEPTOS DE DISENO

Whether designing a new waterway system or evaluating an
existing one, there are many factors that must be considered. The
identification of these factors allows National Authorities to
develop a greater understanding of the risks and threats that are
present within a particular waterway. Section 7 of this guideline
provides guidance for completing this analysis. Recognizing that

waterways are different, the site analysis, needs analysis,
simulation, and operational analysis provide the necessary
framework to generically evaluate the overall risks that may be
present and provide mitigation measures..

These factors include the consideration of

euser “needs’,

eshoreside characteristics,

sphysical and environmental condition of the waterway and
osignificant traffi nes and density usindg the waterwa




CONCEPTOS DE DISENO

Once the evaluation has been completed, National Authorities
should use this information to design the aids to navigation
system that mitigates the risk to safe transit or reduces it to an
acceptable level. In completing the design it is important to note
that the entire waterway must be viewed using a systematic
approach, recognizing that each individual element of the
waterway design by itself will not reduce transit risk. So while
Individual regions of the waterway must be considered, the overall
alds to navigation system must support a smooth transit of the
waterway as a whole. This way, the waterway must be examined
“end-to-end” to ensure that an acceptable and uniform level of risk
IS present throughout the waterway. While the analysis process is
a tool for the assessment of risk, it should be the National
Authorities objective to design an aid to navigation system best
able to manage those risks.




CONCEPTOS DE DISENO

The specific aids to navigation system implemented should enable
waterway users to transit an area safely and efficiently, while
avoiding groundings, obstructions to navigation, and collisions
with other vessels. Therefore, in order to satisfy the information
requirement of the user, a system of aids to navigation must:
*Be available at the time it is needed

*Provide timely warning of danger from channel limits and fixed
obstructions to navigation

*To enable the mariner to determine quickly their location within
the channel, relative to fixed obstructions to navigation, and
relative to other vessels

*Enable a safe course for the vessel to be determined




CONCEPTOS DE DISENO

Once the system has been established, maintaining the
availability of this system is critical to controlling overall risks.
Please refer to IALA Recommendation O-130 on short range
AtoNs for additional information related to the categorization of
Individual aids to navigation, the calculation of availability targets,
and recommended availability objectives.

Duplication in function of an AtoN may be appropriate and
necessary to provide a degree of safety in the event of a
discrepancy and to avoid excessive costs of emergency repairs.
Moreover temporary duplication may be provided when new or
alternative types of aids are being introduced in order to allow a
safe transitional period.




CONCEPTOS DE DISENO

Elementos importantes para el Diseno

*Tipo de Via navegable:

- Maritima, canal de aproximacion, fluvial

- Una mano, dos manos
*Trafico
*Navegacion nocturna/ diurna
*Velocidad y Sentido de navegacion (a-arr, a-ab)
«Condiciones medioambientales
sCaracteristicas fisicas de la Via Navegable (geometria)
*Practicaje o no
*VVelocidad de navegacion




CONCEPTOS DE DISENO

‘ ......................................................................................................... Recuperacion

Recuperacion

Mantenimiento en la via

Recuperacion

Fig. 9.1. Fases de maniobra de un bugue




CONCEPTOS DE DISENO

Herramientas de diseno

‘Manual: ROM, PIANC, IALA +Disposicion en planta
Modelos matematicos (Fast, a tiempo real)
Simuladores de maniobra maritima

*Modelos fisicos
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mplementa con las existentes en los Derroloros.
cion, Tablas do Marea y Avisos 4 los Naveganias.
Sbreviaturas ver H-5000 INT 1 - Patren de Signos.

o 50

para s Novegar
® de simbolos
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PROFUNDIDADES EN METROS

X REPUBLICA ‘=7 ARGENTINA
/ / PROVINCIA DE BUENOS AIRES

RIO PARANA DE LAS PALMAS
’ DE KM 117.1 A KM 136

Datos de la Dreccion Nacional de Vias Navegables. afo 2002

2a. Edicion 2002 Uitma correcaidn 2003 - 104

Restitucion aerofotogramétrica con apoyo. afo 2001
Vuelo efectuado por la Agrupacion Aerofotografica de la Aviaciin Naval. aho 2001
DATUM HORZONTAL WGS84
PROYECCION MERCATOR
Escala 125000 (34° 00" S)
PROFUNDIDADES EN METROS

Las profundidades estan refendas al
cero de los siguientes hidrémetros

HIDROMETROS | UBICACION
Zerate &m 108
Los Poimss - Baradero | Km 1416

Elevaciones en metros
Alcance de las senales luminosas: NOMINAL

N o/

J' ESTA CARTA EN SOPORTE DIGITAL

“iiNo S/gPLANTA EL USO DE LA% CARTAS
It

. /‘FICIALES EN SORORTE PAPEL
e /

o Servicio de Hidrogralis Naval - Armada Argentine - Buenos Aires - V - 2002 Procesada dgitaimente

PROFUNDIDADES EN METROS @ e e
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Otros ejemplos

Travesias

Pares de boyas- Boyas alternadas




CARACTERISTICAS TIPICAS DE UNA TRAVESIA




Pares de boyas- Boyas alternadas

Middle Line Fairway

Canal section




CONCEPTOS DE DISENO

Elementos

eLinternas sectorizadas
*Enfilaciones
*Boyas-Bz

-Ubicacion

- Alcance




CONCEPTOS DE DISENO
IALA Region A




