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1 INTRODUCCION

En este cuaderno se van a realizar todos los calculos convenientes para definir la
Cuaderna maestra del buque, tanto el dimensionamiento como el calculo del médulo. Ademas,
se elegira el tipo de estructura y el tipo de quilla que tendréa el buque.

El objetivo es analizar el comportamiento estructural del buque y definir las cargas a las
gue sera sometida la estructura durante el periodo de vida del buque.

Como primer paso, se va a definir el tipo de estructura y las particularidades de este tipo
de buques. Se va a continuar con la obtencién de los escantillones de los elementos
estructurales siguiendo el reglamento de la Sociedad de Clasificacion, Lloyd’'s Register. La
definicion de la estructura se hara siguiendo también la Sociedad de Clasificacién.

Normalmente los yates se construyen con una configuracion de materiales de acero para
el casco y aluminio para la superestructura; aunque en la actualidad la tendencia es hacer
estos tipos de buques completamente de aluminio.

El material que se empleard en la estructura es acero de alta resistencia, todo el casco
sera de este material, asi como la superestructura, ya que el buque esta disefiado para la
Zona Eca Polar segun las RPA. Por ello la parte expuesta al hielo se hara de acero de alta
resistencia.

Como base para comenzar los calculos, se utilizardn las dimensiones principales
obtenidas en el Cuaderno 1:” Dimensionamiento Preliminar y Eleccion de la Cifra de Mérito™:

L (M) B (M) D (M) T (M)
111,15 21,63 8,77 5,17

Definicion de buque de pasaje segun la sociedad de clasificacion. (Parte 3, Capitulo 1,
Seccibn 6).

6.7 Passenger ship

6.7.1 A passonger ship 15 a ship which caries mon than 12 passoniens.

Definicion de Yate de pasaje segun la sociedad de clasificacion. (Parte 4, Capitulo 2,
Seccibon 1).

A passenger yacht s dofinod as a yacht that |s spoclaly dosignod and constructed In accordanco with National
Administration requirements for passenger yachts,
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2 DEFINICION DE LA ESTRUCTURA

En este apartado vamos a definir los tipos de estructuras que existen, para seleccionar
uno de los para el buque proyecto:
Estructura Transversal

Estructura Longitudinal
Estructura Mixta

La diferencia entre la estructura longitudinal y la transversal es la direccién en la cual
estardn situados los refuerzos, para que absorban las tensiones en sentido longitudinal o
transversal.

Generalmente, la estructura transversal se utiliza en bugues de poca eslora, esto se debe
a que conforme se aumenta la eslora, aumentan las cargas en sentido longitudinal. Este tipo
de estructura se utiliza también en buques con forma, por ello, a pesar de que la eslora es de
111,15 m, se va a elegir una estructura transversal.
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3 DISENO CONCEPTUAL DE LA CUADERNA MAESTRA

Se va a proceder a realizar todas las descripciones de la estructura antes de comenzar
con el célculo del escantillonado.

3.1 QUILLA

El tinel de quilla (duct kell) se utiliza en algunos buques, para poder pasar por ella los
tubos y cables del doble fondo. El tunel de quilla suele tener la siguiente disposicion:

Ships
¢
@ Stiffener d @
Solid —Side girder |Piping—_ Solid

i N
Ty
\/) N

i
ﬁ] ) Stiftener kL [ﬂ

T

1 |
I |
1 1
1 |
1 1
1 floor NI floor !
1 1
| 1
| 1
1 |

Imagen 1: Tunel de quilla

El tinel de quilla se utiliza generalmente en los buques de este tipo, en este buque
proyecto no se instalard este tipo de estructura, en su lugar ira un cajén de quilla (box kell)
que es un tipo de estructura que se utiliza para la varada.

12 THK. HULL
PLATING
50x10 FB.
120x10 RIDER — EQUIBIAS.

. p 12 THK. SIDE PLATING
p d PLUG/SLOT WELDED T0
- — FLOOR RIDERS
. -
gF =
hY v L1
pL 20 | 2
\ BASE
\ PL 10 FLOOR
\ @ 600 CRS.
4
25 600 25
800 REF.

DETAIL IWO. KEEL BOX.
DETALLE QUILLA DE CAJON

Imagen 2: Box Kell
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3.2 DOBLE FONDO

El buque tendra una estructura transversal, como ya se mencioné anteriormente, por ello,
el doble fondo tendra una estructura transversal como muestra la imagen:

Bottom Structure

(a) TRANSVERSELY FRAMED
DOUBLE BOTTOM

Imagen 3: Doble Fondo

Ship's
Tank top SOLID FLOOR 4
C19Flatbar 99 @ | o Intarcostal 0 10 ) :ncantlrmm N

¥ O o'
H — | i i Alr holes
- @p E E stiffener E Manhole side fruar 5 | | cantre girce?
hole ! i
] -] L RE-] e

i Prain holes | }
o olo ola olo

Tank top (inner bottom) BRACKET FLOOR {
Inner botlom | rame Ec I h
Intarcostal s
— cantre girdar |
R L Frame |_Angle side girder
Strut
O
stifftennar
Bracket
H B Bottom | frame - i Brackst |

FIGURE 16,4 Transversely framed double bottom construction

Imagen 4: Doble Fondo
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3.3 COSTADO

La estructura del costado sera transversal, como muestra la imagen.

Shell Plating and Framing

=

S
A
B
y —
= pan
™ 1ok e
e

FIGURE 17.2 Side shell with transverse framing

Imagen 5: Costado

3.4 CUBIERTA

La estructura de la cubierta serd longitudinal, como muestra la imagen:

(b) LONGITUDINALLY
FRAMED DECK

Imagen 6: Cubierta
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3.5 PLANO REFERENCIA CUADERNA MAESTRA

Se ha tomado como referencia el plano de un buque cuya estructura se asemeja a la

requerida para este buque proyecto:

. I LOWER DECK

e an

l.s._u.uulll. _J"!'-'&/ )

ey g G

Imagen 7: Cuaderna Maestra Referencia

Se muestra a continuacion una tabla con las alturas a las que se encuentran las cubiertas
en el buque proyecto. Para visualizar la disposicién de la cuaderna maestra final, ver el

apartado 7 de este cuaderno.
Deck 1
Deck 2
Deck 3
Deck 4
Deck 5
Deck 6
Roof

10

2,80 m
517 m
8,17 m
11,17 m
14,17 m
17,17 m
20,87 m
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4 ESCANTILLONADO LOCAL DE LA CUADERNA MAESTRA

4.1 DIMENSIONES

Se han obtenido las dimensiones principales segun el reglamento de la Sociedad de
Clasificacion Lloyd’s Register, Julio 2019.

ESLORA DE ESCANTILLONADO:

La eslora de escantillonado es la distancia en metros, medida sobre la flotacién para el
calado de escantillonado. Esta distancia no debera ser menor del maximo entre el 96% de la
eslora total para el calado de escantillonado y la eslora entre perpendiculares del buque, y
tampoco debe exceder el 97% de la eslora total para el calado de escantillonado, tal como se
refleja en la férmula:

0.96L,,,

[ =max{ . {0.97-LWL
min

Lep

La eslora de escantillonado sera igual a:
0,96Lwl = 105,74 m
0,97Lwl = 106,84 m = L escantillonado
Lpp =111,15m

CALADO DE ESCANTILLONADO:

Maximo Calado al que puede navegar el bugue. Determinado por el francobordo minimo
de verano.

T escantillonado = 5m
MANGA DE ESCANTILLONADO:

Manga maxima al calado de escantillonado.
B escantillonado = 21,654 m

PUNTAL DE ESCANTILLONADO:

Distancia vertical desde la linea base a la cubierta continua mas alta media en el centro
del buque.

D escantillonado = 11,17 m

PUNTAL DE ESCANTILLONADO:

Distancia vertical desde la linea base a la cubierta continua mas alta media en el centro
del buque.

D escantillonado = 11,17 m
PUNTAL DE ESCANTILLONADO:

11
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COEFICIENTE DE BLOQUE AL CALADO:

_ 6106 _
b= 21,654-106,84-1,025-5 0,51
Se muestra a continuacion los datos de las hidrostaticas:
Measurement Value Units

1 |Dizplacement 6106 1
2 |Volume (displaced) 5956 350 m*3
3 |Draft Amidzhips 3,170 m
4 |Immersed depth 3, M) m
5 |WL Length 110,145 m
& |Beam max extents on WL 21,654 m
7 |Wetted Area 24T 287 m*2
& |Max=zect area 91,355 m"2
9 [Waterpl. Area 1884, 881 m"2
10 |Prizmatic coeff. (Cp) 0,582

11 |Block coeff. (Cb) 0,500

12 |Max Sect. area coeff. (Cm) 0,655

13 |Waterpl. area coeff. (Cwp) 0,790

14 [LCE length 23,570 from zero pt. (+ve fwd) m
15 [LCF length 48 914 from zero pt. (+ve fwd) m
16 [LCB % 43 5090 from zero pt. (+ve ferd) % Lwl
17 |LCF %% 42 593 from zero pt. (+ve fwd) % Lwl
18 |KB 3313 m
19 |KG fluid 0,000 m
20 |BMt 10,167 m
21 |BHL 231,485 m
22 |GHt corrected 13,480 m
23 |GML 2347758 m
24 | KMt 13,480 m
25 |KNL 234775 m
26 |Immersion (TP} 15,320 tonnedcm
27 [MTe 130,315 tonne.m
28 |RK at 1deg = GMt.Dizp.sini1}) 1438 407 tonne.m
289 (Length:Beam ratio 3,087

30 |Beam:Draft ratio 4 331

31 |Length:Vol0.333 ratio 6,076

32 |Precizion Highest 2135tati|:|n5_

Imagen 8: Captura Pantalla de las Hidrostaticas

12
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4.2 CLARAS ENTRE CUADERNAS

El buque tiene la siguiente disposicion de cuadernas:
De popa hasta proa: s = 700 mm.

A su vez se considera:
Varengas dispuestas cada 3 claras de cuaderna.

4.3 NUMERO DE EQUIPO

A continuacién, se calcula el nimero de equipo siguiendo la regla de la SSCC (para ver
el reglamento, consultar Anexo Il de este cuaderno).

2 A
EN = A3+ 2BH + —

10
B =121,63m
4 =6106t
A =820 m?
H=1732m
EN = 1165,20

4.4 MATERIAL

Se ha elegido acero para la construccion del buque. El acero con un limite de elasticidad
de 235 N/mm? se considera “mild Steel”.

1.2 Steel

1.2.1 Steel having a specified minimum yield stress of 235 N/mm? is regarded as mild steel. Steel having a higher specified
minimum yield stress is regarded as higher tensile steel.

1.2.2 For the determination of the hull girder section modulus, where higher tensile steel is used, a higher tensile steel factor, k
L, is given in Table 2.1.1 Values of k L .

Specified minimum yield stress in N/mm? ky
235 1,0
265 0,92
315 0,78
355 0,72
390 0,68 (0,66 see Note 3)
460 see Note 4 0,62 see Note 4

Note 1. Intermediate values by linear interpolation.
Note 2. For the purpose of calculating hull moment of inertia as specified in Pt 3, Ch 4, 5.8 Hull moment of inertia 5.8.1, k= 1,0.

Note 3. A k_factor of 0,66 may be applied to all ship types provided that a fatigue assessment is carried out as required by Pt 3, Ch 2, 1.2
Steel 1.2.4.

Note 4. Grade only applies to thickness above 50 mm for upper deck, hatch coamings, shear strake, uppermost strake of longitudinal
bulkhead and other longitudinal strength members in way of the above structures of container ships. The requirements specifiedin Ch 3, 3
Higher strength steels for ship and other structural applications of the Rules for Materials apply, see Pt 3, Ch 2, 1.2 Stegl 1.2.4 and Pt 3, Ch 2,
1.2 Steel 1.2.5.

Imagen 9: Reglamento de la Sociedad de Clasificacién Parte 3, Capitulo 2, Seccion 1.

13
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Se va a utilizar Acero de 235 N/mm? K. = 1 Grado A. Este buque puede operar en areas
con bajas temperaturas del aire (por debajo de los -10°) durante la temporada de invierno. Por
ello se utilizara la Clase | AH36 de 355 N/mm? para las zonas expuestas a bajas temperaturas
(KL =0,72).

En la Parte 3, Capitulo 2, Seccion 2 del Reglamento Lloyd’s Register, se encuentra una
tabla que describe los materiales de Clase | que seran expuestos aire a baja temperatura.
Esta se muestra a continuacion:

Table 2.2.6 Materials for Class I for low air temperatures

Dasign air lermpearalurs

Thickness,
- —11°C 1o —15°C _16°C to —25°C: _96°C 10 —85°C _86°C 10 —45°C _46°C 10 —55°C

Ms HT MS HT MS HT MS HT MS HT
=10 A AH A aH B AH ] I3H I3 I0H
1:“5 A Al B A D D D DI D DI
1<tz
o A AH B AH D DH D DH E EH
el

B AH 12 [H 12 3H 3 [3H E EH
25
25 <t

== B Al D DH D D E CH £ EH

a0
A<tz
e D OH D OH D oH E FH E EH
etz
45 == D DH [#] DH E EH E EH n'a FH
btz D DH E EH E EH n/a Fi n/a FH
50
Mote MS and HT ae dalined as Mid Steal and High Tansile Steel raspectivaly.

4.5 DISENO DE LA ESTRUCTURA

En este apartado se va a mostrar el disefio esquematico del desglose de la estructura en
regiones del buque proyecto.

“Fore end Region”: se considera la regién a proa de la zona media del buque (0,4L).

“Aft end Region”: se considera la regidon a popa de la zona media del buque (0,4L).

14
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Imagen 10: Reglamento Loyd’s Register Parte 3, Capitulo 3, Seccién 2
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4.6 MAMPAROS ESTANCOS

Todos los barcos deben tener un mamparo de colision y un mamparo hermético en cada
extremo del espacio de la cAmara de maquinas. Para el buque proyecto, se instalaran ademas
mamparos adicionales para que el nimero total de mamparos se ajuste al de la tabla
siguiente:

Table 3.4.1 Total number of bulkheads

Length, L, in metres Iadal number of bulkheads
Machinesy amidships Machinery aft, soe Note
=65 4 3
=65 =85 4 <
=85 =90 5 5
=90 =105 5 5
=105 =115 G 5
=115 <125 B B
=125 =146 7
=145 =165 B 7
=165 =190 9 8
= 190 To be considered individually
Mote With afler peak bulkhead forming after boundary of machinery space.

Imagen 11: Parte 3, Capitulo 3, Seccion 4 del Reglamento de la Sociedad de
Clasificacion

Para el caso de la eslora de este buque proyecto, la configuraciéon éptima sera de 6
mamparos estancos. Los planos se encuentran en el “Cuaderno 7: Disposicion General”.

Se van a tener en cuenta las siguientes consideraciones:
La situacién de los mamparos estancos coincidira con sus respectivas cuadernas.
Por lo dicho anteriormente, sera necesario definir la separacion entre cuadernas. El
valor estandar dentro de estos barcos de estas dimensiones oscila entre 500mm vy
700mm. Pero como se establecié anteriormente, el espaciado entre cuadernas sera
de 700 mm.

4.7 MAMPARO DE COLISION

Se instalara un mamparo de colision que serd hermético hasta la cubierta mas alta
continua. Este mamparo se dimensionara segun indica la Sociedad de Clasificacion en la
Parte 3, Capitulo 3, Seccion 4 en el Reglamento.

Distancia minima desde la perpendicular de proa:

0,05L = 5,56
Distancia méaxima desde la perpendicular de proa:
0,08L = 8,89

0,05L + 3 = 8,56
Consideracion Practica, se ha decidido utilizar una distancia de 6,4m.

16
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4.4

4.4.1

4.2 Collision bulkhead

4.2.1 A collision bulkhead shall be fitted which shall be watertight up to the bulkhead deck. This bulkhead shall be located at a
distance fram the forward side of the stem, on the waterling on which L | is measured, of not kess than 0,05L | or 10 m, whichever
is the less, and, except as may be permitted by the Administration, not more than 0,08L | or 0,05L | + 3 m, whichever is the
greater.

4,22 Where any part of the ship below the waterline extends forward of the forward side of the stem, on the waterline on
which L | is measured, e.q. a bulbous bow, the distances stipulated in Pt 3, Ch 3, 4.2 Collision bulkhead 4.2.1 are to be measured
from a point either:

@) at the mid-length of such extension;
) atadistance 0,015L | forward of the forward side of the stem, on the waterling on which L | is measured; or
(€} atadistance 3 m forward of the forward side of the stermn, on the waterling on which L | is measured, whichever is the least.

423 Mo doors, manholes, access openings, ventilation ducts or any other openings shall be fitted in the collision bulkhead
below the bulkhsad deck.

Height of bulkheads

The coliision bulkhead is normally to extend to the uppermost continuous deck or, in the case of ships with combinaed

bridge and forecastle or a long superstructure which includes a forecastle, to the superstructure deck. However, if a ship is fitted
with mare than ong complete superstructure deck, the collision bulkhead may be terminated at the deck next above the freeboard
deck. Where the collision bulkhead extends above the freeboard deck, the extension need only be to weathertight standards,

17
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5 CALCULO ESPESORES MINIMOS

Este buque proyecto se va a clasificar como 100Al1 yate de pasajeros. Se muestra
nuevamente, el esquema estructural en el que se divide el buque proyecto:

% Aft end region Widship region Fore e rogion {
o 0,40 o

Imagen 12: Reglamento Lloyd’s Register Parte 3, Capitulo 3, Seccidn 2

5.1 DECK STRUCTURE

En este apartado, se realizara el célculo de la estructura de la cubierta, la cual sera un
tipo de estructura longitudinal. Para ello se seguir4 el reglamento de la Sociedad de
Clasificacion Lloyd’'s Register (Julio 2019) Parte 4, Capitulo 1, Seccion 4.

5.1.1 DECK PLATING

El espesor de la cubierta a la intemperie “weather Deck” debe tomar el valor mayor de
las siguientes expresiones:

FD
t=10,001-51-(0,059-L1+7)" XL

t=931mm =95 mm
t =0,00083-s1-vVLK + 2,5

t=851mm ~85mm

Siendo,
S1 Separaciéon entre 700 mm
refuerzos

L1 Eslora del reglamento 106,84 m

FD 1

kL Factor de acero 1
Eslora del reglamento 106,84 m
Factor acero 1

El espesor de la cubierta a la intemperie sera de 9,5 mm. Este se debera incrementar un
20% en los extremos de la cubierta y superestructura.

A continuacién se va a calcular el espesor del resto de cubiertas, mediante la siguiente

expresion:

t=0,012-s1-Vk

t=85mm

18
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El espesor de la cubierta “Lower Deck” en la zona central del buque debera cumplir con
la expresion de la tabla 1.4.2 Lower Deck Plating del reglamento de la sociedad de
Clasificacion (Ver anexo V) que hace referencia a la cubierta que corresponde con el techo

de la zona de tanques:
t =0,004 k hd + K1
= 000457+ |p-k-T55%
£ = 0,004-700- 0,97 |22 164, o g
o ’ 1,025 ’

t=985mm=10mm

Se va a calcular el espesor también como techo de un tanque:

t = 0,004 pk-ht o
=0,004-f-s- =005

5,47
t =0,004-097-700- [1,025-1"-

Tozs T30

t=885mm=9mm

Siendo,
F 0,97
s Separacion de refuerzos 700 mm
k Factor del acero 1
H4 Altura reglamento 517 m
K2 Constante para techo de tanque 3,5mm
rho densidad No menor de 1,025

Segun lo que dice el reglamento, se obtiene la altura H4 de la siguiente manera:

2
h4 = (<§> - Htanque + 450 mm + hcubiertaestanca)/2

(g) . 2,6m+450 +8,77 m
2
La cubierta Lower Deck, por tanto, tendra un espesor de 10,5 mm.

h4 = =547m

En conclusion, se tienen los siguientes espesores para las cubiertas:

t(mm)
Weather Deck 9,5
Normal Deck ‘ 8,5
Lower Deck ‘ 10

5.1.2 DECK STIFFENING

A continuacién vamos a proceder con el célculo de longitudinales, para ello se va a
utilizar la Tabla 1.4.4 que se encuentra en el Anexo V de este cuaderno.
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51-L1+25-h3-Le?

Z=s: 10000
7 =700-1 51-106,84 +25-1,2- 2,12
B 10000
Z = 47,40 cm3
Siendo,
IS Separacion refuerzos 700 mm
| Factor del acero 1
L1 Eslora reglamento 106,84 m
H3 Altura reglamento 1.2m
Le Luz de los refuerzos 21m

Con este valor, se va a una tabla de Llantas de bulbo y se obtienen las dimensiones mas
adecuadas:

Dimension Width Thickness Height Rodius
Nominal (mm) (mm) (mm) (mm)
120x6 120 6 17 5
<
) x|
4 ’ LS I

|

\ YL //////////J\-
| 4

30 | ¢, o
>
» B

Imagen 13:Llanta de bulbo - (UAHE2001, 2001)

20



MEGAYATE DE LUJO C8
Rosa Pérez Ramoén

Dimension range, weight/m and static values

Width  Thickness Height Rodius ..JHSS- Weight fx &E‘t
a 5 B r A e
mm mm mm mm anz kz/m an an® ond
60 4 13 33 3.58 2.81 382 122 13
5 13 i3 418 3.28 3.70 144 14
] 13 i3 4.78 373 3.62 16.4 16
80 5 14 4 40 4.24 4.89 EXN 13
] 14 4 620 487 4.78 g0 13
7 14 4 7.00 5.50 4.69 433 27
100 1] 1335 4.5 7.74 6.08 508 76.1 38
7 155 45 8.74 6.86 387 253 41
g 153 435 9.74 7.65 3.78 043 43
120 6 17 3 931 731 7.20 133 54
7 17 5 10.3 g815 7.07 148 39
g 17 5 11.7 9.19 606 164 63

5.2 SHELL ENVELOPE PLATING

El tipo de estructura de este buque en la zona del fondo es transversal, por ello, el casco
debe ser reforzado con refuerzos longitudinales continuos o intercostales.

5.2.1 QUILLA

El 4rea de la seccidn transversal y el grosor de las quillas de barra debe cumplir con los
requisitos de la siguiente tabla:

Table 1.5.1 Bar and plate keels

lterm and parameter Requireameant
(1) Bar keeals;
Cross-sectional anea A= {18 - 16) em®
Thickness I = {06 + 8 mm
[2) Flate keals:
Braadih b= 08 mm
bul need nol exceed 1800 mm and is nol 10 be less than 750 mm

Imagen 14: Reglamento Sociedad Clasificacion Parte 4, Capitulo 1, Seccion 5
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Por lo que las dimensiones de la quilla deben de ser:

A= (1,8L— 16)
A =176,31 cm?
t = (0,6L + 8)
t=72,10mm

Como se ha descrito anteriormente, se tendrd un cajon de quilla, que es un tipo de
estructura que se utiliza para la varada. El reglamento no contempla que forme parte de la
estructura, por ello se ha dimensionado como quilla de barra. Se muestra a continuacion un
ejemplo:

e

200

- DETALLE 4  wwomme. 1.
o i
4 CCrat A 110 EEN

Imagen 14: Box Kell

5.2.2 BOTTOM SHELL BILGE

En la region intermedia, el espesor del casco, hasta la parte superior del pantoque sera
el requerido para poder proporcionar el médulo requerido segun la parte 3, capitulo 4, Seccién
5 Resistencia a la flexion del Caco del Reglamento. Tampoco podra ser inferior a los valores
minimos dados en la “Tabla 1.5.2 Bottom Shell and Bilge Plating” que se mostrara a
continuacion.

Table 1.5.2 Eottom shell and bilge plating

Location Minimurm thicknass, in mm
Longitudinal framing Transverse framing

(1} Bottom plating, The greater of the following: The greater of the following:
5660 Motes 1 and 2 — —
560 Notes 1 an i | II o i T / o

la)t=0, 00151(0, 043L, + m)wE (a) £=10,001s; fl[D: 0561 +16, .]\ T

(socr Nota 4) se0 Note 4)

- -
- gv! iy
b) £ =0,0052s - {

b} 1]I'1_ET‘L'E Hiby ¢ D=°°63‘1\J1,s—FB
(2} Bilge plating -
whara framed, sea tas for (1) tas far (1)
MNotes 1 and 2
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(3) Bilge: plaling - Prowided thal lransverses or adequale bilge brackels are spaced nol more than
where unframed, see o
I3 [} i

MNote 3 m @XN mm apart

Rgfp

= Tean but is to be not less than the adjacent bottom plating
is
Symbols

L DT 5 5 k. kas defined in Pt 4, Ch 1, 1.5 Symbols and definitions 1.5.1
C v is as defined in Pt 4, Ch 1, 1.5 Symbols and definitions 7.5.7,
Whera
L =227 m, (0 is not to be taken less than 6,446 m
fr = 1
1+ (ﬁ]z
M1z = (T+0,5C,) inmetres but need not be taken greater than 1,2T m
54 = & butisnot to be taken less than the smaller of

4?0—% mm or 700 mm

Fr = asdefined in Pt 3, Ch 4, 5.7 Local reduction factfors
Ly = L butneed not be taken greater than 190 m

A g = bige radius, in mm, see Note 3

Mote 1. The thickness derived in accordance with (1) is also to satisfy the buckling requirements of Bt 3, Ch 4, 7 Hul buckling sfrangih.

MNote 2. The thickness of bottom shell or bilge plating is to be not less than the basic shell end thickness for taper as given in Pt 3, Ch 3
Structural Dasign, Table 3.2.1 Taper requirements for bl envelope, The basic shell end thickness for taper applied to the midship region
bottom shell or bilge plating need not be taken greater than 16 mm.

Mote 3. Where longitudinally framed and Lthe lowest side longiludinal lies a distance & mm above the uppermost tumn of bilge and/or the
outermost bottom longitudinal lies a distance b inboard of the lower turn of bilge, the bige radius is to be taken as RB + (J: 5) mm. In no case

is a or b 1o be greater than s.

Nete 4. Where separate maximum sagging and hogging still water bending moments are assigned, F g may be based on the hogging moment.

Imagen 15: “Tabla 1.5.2 Bottom Shell and Bilge Plating”
Por lo que, el espesor del fondo tiene que ser el mayor de:

FB 1
ta=0,001-s1-f1-(0,056-L1+16,7) - KL= 0,001-700-1-(0,056-106,84 + 16,7) - 1

ta =1588mm = 16 mm

th = 0,0063 - s1- (HTZ : ) = 0,0063-700 -

1,8 —FB

th = 8,05 mm = 8 mm
HT2 no debe ser mayor que:
HT2=12-T=6m
Y como:
HT2=T+0,5-Cw = 8,22

Se toma para HT2 un valor de 6 m.
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Siendo,
sl separacion entre 700 mm
refuerzos
F1 1
L1 Eslora reglamento 106,84 m
FB 1
kL Factor del acero 1
HT2 Altura reglamento 6m
K Factor del acero 1
S Separacion refuerzos 21m
Cw Coeficiente de ola 6,45
T Calado escantillonado 5m

Se va a calcular el espesor del fondo como “Deep tank”, siguiendo la Parte 4, Capitulo 1,
Seccidén 9 del reglamento de la Sociedad de clasificacion Lloyd’s Register:

; k
t=0,004‘S‘f' ph4m+2,5

1
t= 0,004-700-1"- \]1,025 547 ———=+2,5

1,025

t=885mm = 9mm
Segun el reglamento, no puede ser menor a 7,5 mm para esloras mayores de 90.

Por lo que finalmente, el espesor del fondo es t = 16 mm. Que es igual que el espesor
del pantoque.

El espesor del pantoque es el mismo que el del fondo, es decir, 16 mm.

5.2.3 SIDE SHELL

En la regiéon intermedia del buque, el espesor de la chapa lateral (Side Shell) no puede
ser menor que los valores que surjan de las expresiones siguientes:

Within D/4 from gunwale:

’FD 1
t1 =0,001-s1-f1-(0,083-L1+ 10)- Lo 0,01-500-1-(0,083-106,84 + 10) \/;

tl1=943mm=9mm
t2=0,001-s1-vL-k+2,5=0,001-500-1-,/106,84-1+ 2,5
t2=7,67mm=8mm

Se toma el valor de 9 mm.
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Within D/4 from mid-depth:

FB
t1=0,001-51- (0,059 L1+7)" |-—

1
t1 =0,001-500-(0,059-106,84 + 7) \/;

tl = 6,65mm = 6,5mm
t2 =0,0051-s1-VHT1 k
t2 =0,0051-500-6,8-1
t2 = 6,65mm =~ 6,5mm
Se toma el valor de 6,5 mm.
Within D/4 from base:

’FB
tl = 0,00085-s1-f1-(0,083-L1+ 10)- o

1
t1 =0,00085-500-1-(0,083-106,84 + 10) \/;

tl1 =8,02mm = 8mm

HT2 -k )0-5

t2 =0,0056-s1- (m

0.5

t2 = 0,0056 - 500 ( 6-1 )
- 1,8—1

t2=7,67mm = 7,5mm
Se toma el valor de 8 mm para este caso.

Sheerstrake: se tomara como espesor de trancanil el valor mayor de las siguientes
expresiones:

1

FDy
t1 = 0,001 -s1-f1-(0.083- L1 + 10) - (k—L)

1

1
t1 = 0,001 5001 (0,083 - 106,84 + 10) - (T)Z
t1 =943 mm = 9,5mm

t2=10,001-s1-vL-k+2,5

t2=10,001-500-,/106,84-1+ 2,5

t2=7,67mm = 75mm
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En conclusion se tiene los siguientes espesores:

t (mm)
Within D/4 from gunwale 9
_ Within D/4 from mid-depth 6,5
Side Shell
Within D/4 from base 8
Sheerstrake 9,5

Nota: Las tomas de mar, u otras aberturas tendran las esquinas bien redondeadas y, se
evitard situarlas cerca del radio de pantoque. Las aberturas que se sitien en o cerca del radio
de pantoque seran elipticas.

Siendo,

sl separacion entre 500 mm
refuerzos

F1 1
L1 Eslora reglamento 106,84 m
L Eslora reglamento 106,84 m
k Factor del acero 1
HT2 Altura reglamento 6m
HT1 Altura reglamento 6,8 m
FB Separacion refuerzos 21m

El valor de HT1 se calcula mediante la siguiente expresion:
HT1=T+Cw =5+ 6,45

HT1=1145m
Pero HT1 no puede exceder el valor de:
HT1=136"5
HT1=68m

Por tanto, HT1 toma el valor de 6,8 m.
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5.3 SHELL ENVELOPE FRAMING

Siguiendo el Reglamento, se va a calcular el “Shell Framing” segun la Tabla 1.6.3 de la
Parte 4, Capitulo 1, Seccion 6.

6.3.1 The scantlings of main and ‘tween deck frames, and bottom frames in way of bracket floors, in the midship region are to
comply with the requirements given in Table 1.6.3 Shell framing (transverse).

Para consultar la tabla 1.6.3 visualizar Anexo IV de este cuaderno.
Mddulo: se ha de coger el de mayor valor de las siguientes expresiones:

“Main “tween deck and superestructure frames in dry spaces”
2

Za=C-s-k-hT1-

1000

Zb=91-s k%
= 2SN 1000

Inercia:

HT1 se va a calcular mediante la siguiente expresion cuando “frames where the mid-length
of frame is above the waterline, at draught T”

HT1=C (1 h6 ) F
- p1i—1) Y

Siendo,

1— Fy >07
( D1—7J v =59

HT1 se va a calcular mediante la siguiente expresion cuando “for frames where the mid-
legth of frame is below the waterline at draugt T”

h6
1ﬁ1=am+6w(1—§ﬂyFy

Siendo:
Fy 1
H Vertical Framing depth 3m
Cw Factor de ola 6,45
C End correctio factor 3,4
D1 8m
S Separacion de refuerzos 500 mm
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WL Za Zb Inercia  Perfil

(cm3) (cm3) Bulbo

H6 1 1,09 Below HT1 6,83 142,31 36,40 1593 180x8
H6 2 1,67 Above HT1 4,51 93,97 36,40 1052 160x7
H6 3 4,67 Above HT1 4,51 93,97 36,40 1052 160x7

Bulb Flats

Dimension range, weight/m and static values

Width  Thickness Height Rodiug Aree Weight i W
a 5 2 r A =
mm mm mm mm anz kzm an an o3
60 4 13 33 338 2.81 382 122 13
5 13 3.3 418 328 3.70 144 14
6 13 33 478 3.75 362 16.4 16
80 5 14 4 340 4.24 4.89 338 23
6 14 4 620 4.87 4.78 39.0 23
7 14 4 7.00 3.50 4.69 433 27
100 6 145 4.5 774 608 398 76.1 38
7 155 43 874 6.86 .87 833 41
g 153 4.5 974 7.63 3.78 943 45
120 6 17 h] 931 7.51 720 133 54
2 17 h] 117 9.19 696 164 63
140 7 19 3.5 124 .74 831 241 80
g 19 35 138 0.8 8§18 266 87
9 19 3.5 152 11.9 507 291 93
160 7 22 6 14.8 11.4 966 373 110
g 2 ) 162 Ly Yv4y 41l 11%
g 22 [ 178 14.0 936 448 126
180 % 25 7 18.9 148 109 609 157
9 25 7 207 16.2 10/ 663 166
10 25 7 22.3 17.4 10.8 17 177

Imagen 16: Perfil Llanta de Bulbo — Smooth Corners

Se muestra a continuacién un modelo de consolas, que puede ser aplicado para este
buque proyecto:

Imagen 17: Reglamento Figura 1.9.1 Parte 4, Capitulo 1, Seccién 9.
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5.4 DOUBLE BOTTOM STRUCTURE

Reglamento de la Sociedad de Clasificacion Lloyd’s Register (Julio 2019) Parte 4, Capitulo
1, Seccion 8.

5.4.1 GIRDERS

El puntal minimo en el centro del girder va a ser el de valor superior de los valores
obtenidos con las siguientes expresiones:

d DB =28 B + 205 -VT = 1064,71 mm
d DB =50-B =1082,7mm
d DB =760 mm
Se va a tomar como dpg el valor de 1083 mm.
El girder central tiene que tener un espesor no menor a:
t = (0,008 -dDB + 4) - Vk
t = (0,008-1083 + 4) - V1

t=12,7 mm = 13 mm

5.4.2 WATERTIGHT SIDE GIRDERS

Como la manga del buque, es superior a 10 m, se van a colocar dos vagras a cada lado,
aproximadamente entre la linea de crujia y el forro.

Las vagras laterales estancas deben tener un espesor de recubrimiento correspondiente
al de la siguiente expresion:

t = (0,0075-dDB + 1) - Vk
t = (0,0075-1083 + 1) - V1
t=912mm = 9mm

Si se calculase como un mamparo de tanque, se obtendria un valor de:

, k
t=0,004-5-f" p-h4-m+2,5—5,78mmz6mm

Pero segun el reglamento, no puede ser menor a 7,5 mm.

En la cuaderna maestra, se van a instalar dos vagras a cada lado, separadas una
distancia de 3,5 m. Tendran un espesor de 13 mm.

5.4.3 INNER BOTTOM PLATING

El espesor del revestimiento del “inner Bottom Plating” en los tanques no puede ser menor

que:
t =0,00136- (s + 660) - Vk2-L-T

t=889mm=9mm

Se va a calcular el espesor también como techo de un tanque:
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t = 0,004 pok-ht s
=0,004-f-s- =005

517
t=0,004-097-700- [1,025-1-

1.025 +35
t=985mm=10mm
Siendo,
f 0,97
S Separacion de refuerzos 700 mm
k Factor del acero 1
H4 Altura reglamento 517m
K2 Constante para techo de tanque 3,5mm
rho densidad No menor de 1,025

En conclusion, para este apartado se han obtenido los siguientes valores:

t (mm)
Double ‘ Girders 13
Bottom | o o .
Structure | '"ner Bottom plating
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6 PILLARS

Para el calculo de los puntales se va a seguir el reglamento de la Sociedad de
Clasificacién, concretamente la Parte 4, Capitulo 1, Seccion 4 de la Lloyd’s Register, July
20109.

Para calcular el area de la seccion se va a aplicar la siguiente formula:

Ie
Ap = (k-P)/(12,36 — 51,5 -m)

Ap = 25,64 cm?

Siendo,
Ap Vk-P 49,4424
aproximacion 9,32 cm2
Radio de giro minimo de la seccion
r r=10- L 16,4 mm transversal del puntal.
Ap
Longitud efectiva del puntal
le 3m
Factor de Acero
Kk 1
Ancho del pilar
b 250 mm
Separacion entre pilares
S 4,2m
Calculada en anteriores apartados.
Hg H3 1,2m
Standard Stowage rate.
C 1,39
p Load (kN)
=] _981-S-Hg-lp
B C
Lp Distancia en metros entre dos centros
7m de dos tramos de vigas sostenidos por
el puntal.
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Continuando con los calculos, se procede ahora a obtener el espesor del pilar rectangular
que se va a instalar a bordo:

P
ta = Te
b-(0,5-195-%)
th=bh-—
600-Ie
. b
c=—
55
Se obtienen los siguientes valores:
ta 6,95 mm ~ 7 mm
th 2,28 mm= 6,5 mm No puede ser menor a
7,5 mm
tc 455 mm= 4,5 mm No puede ser menor a
7,5 mm
Por lo que se va a tener que t puntal equivale a 7,5 mm.
Tahle 1.4.7 Pillars
Symbols Parameter Requirement
b = breadih of side of a hollow rectanguiar plar or (1) Cross-sectional area of [, _ kP cmd
breadth of flange or web of a built or rolled section, In- b types of plllar &
12_.36—51:5—|E
mm Fyf
i, = maan diameter of tubular plars, i mm Sas Nole

k = local scaniing higher tensile steel factor, see At 3, o) Minimum wall thickness  [The greater of the folowing:

Ch 2, 1.2 Stesl 1.2.3, but not less than 0,72 ol Tulular pillars P

fa) = mamn
540, 392-1, 53?'

I' = effective langth of pillas, in metres, and is taken as: |

I = overall langth of pillar, in matres

flor hold pillars 0,65 1 d
-
ior 'tween deck pilars 0,80 | ) 1= gfmm
i [, = distance, in metres, batwean cantres of two not 1o be less than
ladjacen! spans ol girders or lransversas supporled by )t =565 mm L <90m, or
e pillae.
r 7.5 mm where [ >80 m
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r = laast radwis of gyration of pillar cross-section, in mm, |2 Minimum wall thickness  [The lesser of (b) and (¢) and not 1o be less than (=)

and may be taken as: lof hollow reclangular pillars P

7 lor wess plate thickness of 1 8l 1= ——————mm
= 10 ngn] L charnel sections b[ﬂ_i - 1,957"
Ay, = cross-sectional area of pillar, in cm® mh:E%' i

e
IC., 5 as defined in Pt 4, Ch 1, 1.5 Symbaols and b
klafinilions 1.5.1 HI=-5-5mm
iH o as defined in Table 7.4.6 Deck girders, fransverses bt 1o be not less than
jand hatch baams
= 5,5 mm where L < 90 m, or

I = least moment al narlia of cross-saclion, in cm® = 7.5 mm where [ =90 m

P = load, in kN, supported by the pillar and is to be I(4) Minimurm thickness ol [The lesser of the lollowing:

taken as [fanges of angle or channel b
5,815H J lsections fah ¢ ¢ = - mm
P+P &
[ a
b
but not less than 19,62 kN o) 2= g mm

Py = Inad, in kN, from piar or pilars above (z8m if no. 5) Minimum thickness of — [The lesser of the following:

piars over) aroes of bt or s b
ions o ¢ = o7,

rb]rf=-%mm

Mote As a first mpmﬁmhnﬂambebkﬂnmg% and the radius of gyration estimated for a sudable section having this area.

Mote If the area calculated using this radius of gyration differs by maore than 10 per cent from the first approximation, a further calculation wsing
the radius of gyration corresponding to the mean area of the first and second approdimation is to be made,
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PLANO CAMARA DE MAQUINAS

34



CREADO CON UNA VERSION PARA ESTUDIANTES DE AUTODESK

CREADO CON UNA VERSION PARA ESTUDIANTES DE AUTODESK

21,47 B.L.

o
~

o
WEATHER DECK LR ‘ DECK 6

£
B ® e 17,77 B.L.
o
o
)
—160x7
P [ 1500 mm x 7,3 mm 13
I 8
700 mm S
e t=85 mn"1 120x6 — DECK 5
¥y — ¥ ¥ ¥ FS p—; [P S pp—t SR p—
/ /I O PO O O *O AN £ 14778B.L.
t=9,5mm g
160x7— —160x7 o
P [ 1500 mm x 7,3 mm o
1 °
700 mm | =
Sheerstrake —120x6 t=8,5mm 120x6 — I DECK 4
vy & PSS s p—. PSS s p—; P S pp— [ S S— S S
| O O o O Sl ot ot ] ! M77BL
== e S
t=9,5 mmJﬂ/ﬁmon 1607 —_ ] €
P []500 mm x 7,5 mm 8
=9 (= o
o) o
700 mm =
5 —120x6 t= 8,5mm B
D/4 From gunwale \ / ' 120x6 — DECK 3
5 I s A s ‘ S S p— S s p—; I ol S S % ) 877B.L.
&) ) ) &) ’
t=65mm-——" o £
ﬂ/ﬁ 160x7 — —160x7 j\\& e
; L [ 1500 mmx 7,5 mm 8 \
JLﬁ & 8 o
i 700 mm o <
D/4 From Mid-depth A —120x6 t= 85mm 120x6 — Y ‘ DECK 2
PSR AR i S s p—. S s p—; [P G pp—ct [ S S — % )
£ | | O O o O O O o o] ST7BL
Calado Escantillonado 5 m £ \
()
§ §
180x8 — [ 1500 mm x 7,5 mm
t=6.5 mm - —~180x8 o
oS
™ N~
3230 mm 3500 mm 3500 mm o5 -
D/4 From base Line = 10 MM -
\? FS T S N S p—. S s p—; ’G fEpp—) [P S pp— % B ?/ LOWER DECKLR 2DEOCE:_
O | el s o) :
t=8mmj\i - =13 t=1 ] t= 13 mm—. /
¥ v ¥ ¥ S p— s — L p— S — SR pp— i3
Q@
Q
1= L t= m 1= mm q)
. t=16 mm
Baseline ‘ \ Baseline

Pantoque

d \
=16 mm m
om
Fondo /‘A‘OO
/1000 mm 4000 mm

SUN DECK

BRIDGE DECK

SWIMMING DECK

MAIN DECK

LOWER DECK

CREW DECK

00  CUADERNA MAESTRA 00

DIMENSION DESCRIPCION
L 106,84 m ESLORA ESCANTILLONADO
T 5 m  CALADO ESCANTILLONADO
B 21,65 m MANGA ESCANTILLONADO
D 11,177 m PUNTAL ESCANTILLONADO
Cb 0,51  COEFICIENTE DE BLOQUE
ACERO A ACERO CLASE A 235 N/mm2
ACERO AH3Z6 ACERO  CLASE AH36 | 355 N/mm?2
HE 8,77 m CUBIERTA ESTANQUEIDAD

04

SECCION 75

CUADERNA MAESTRA

IFG = MEGAYATE Db LUJO

ROSA PEREZ RAMON

CUADERNA MAESTRA

FoCALA 1:80

DIN A

MS3IAO0LNV 3A S3LNVIANLST VHVd NOISHIA VNN NOD OAVv3dd

MS3IAO0LNV 3A SILNVIANLST VHVd NOISYIA VNN NOD Oav3dd


AutoCAD SHX Text
TFG - MEGAYATE DE LUJO

AutoCAD SHX Text
ROSA PÉREZ RAMÓN

AutoCAD SHX Text
CUADERNA MAESTRA

AutoCAD SHX Text
ESCALA 1:80

AutoCAD SHX Text
DIN A1

AutoCAD SHX Text
DIMENSIÓN

AutoCAD SHX Text
L 106,84 m

AutoCAD SHX Text
CUADERNA MAESTRA

AutoCAD SHX Text
DESCRIPCIÓN

AutoCAD SHX Text
T 5 m

AutoCAD SHX Text
B 21,65 m

AutoCAD SHX Text
D 11,17 m

AutoCAD SHX Text
ACERO A

AutoCAD SHX Text
ACERO AH36

AutoCAD SHX Text
 HE 8,77 m

AutoCAD SHX Text
Cb 0,51

AutoCAD SHX Text
ESLORA ESCANTILLONADO 

AutoCAD SHX Text
CALADO ESCANTILLONADO 

AutoCAD SHX Text
MANGA ESCANTILLONADO

AutoCAD SHX Text
PUNTAL ESCANTILLONADO

AutoCAD SHX Text
ACERO CLASE A 235 N/mm2

AutoCAD SHX Text
ACERO  CLASE AH36 I 355 N/mm2

AutoCAD SHX Text
CUBIERTA ESTANQUEIDAD

AutoCAD SHX Text
COEFICIENTE DE BLOQUE

AutoCAD SHX Text
SECCIÓN 75

AutoCAD SHX Text
CUADERNA MAESTRA


CREADO CON UNA VERSION PARA ESTUDIANTES DE AUTODESK

CREADO CON UNA VERSION PARA ESTUDIANTES DE AUTODESK

21,47 B.L.
2
| . 700 mm 2
‘t|s 11 w ® s w E WEATHER DECK LR | DECK 6
17,77 B.L.
(@D) @D) \ \ S
t=9,5mm =
160x7 160x7
_— [1500 mm x 7,9 mm 1
\ | S
L, 700 mm s
| t= 85 mn|| 120x6 ECK s
F &Da‘ T ‘tsC)"ts %C)"ts ‘ts/Cjts "b@"ts \ \ TT7TBL

P 1500 mm x 7,5

mm

R

>

/V‘
! | 500 mm
3,00

leot 700 mm
Sheerstrake 120x6 | | t= 85mm DECK 4
s s T s &Da‘ &Q‘& &Da‘ &Da‘ ‘BC)TS ‘bo‘b vows ~u>©~t5 w ) L) w 11,77 B.L
== og E
t=9,5mm—~ __,,//_160)(7 0 160x7ﬁ\t £
500 mm x 7,5 mm
/_ §
=) (O
o) o
., 700 mm P
i 120x6 S t= 8,5mm =
D/4 From gunwale | | /_ ' 120x6 DECK 3
H IS g T IS &Da‘ &Q‘& &Dd‘ &D& ) ) ) ) L ) ) ) ) ) ) ) 877B.L.
t=6,5mm—"1 o £
://— 160x7 160x7 —\\t =
[1500 mm x 7,5 mm
' 1] /_ 8 A
1L = @ 3
I w700 mm o S
D/4 From Mid-depth \ ] 120x6 _—t=85mm 120x6 ‘ DECK 2
c s g T s &Da‘ &Q*er &Dd‘ &D& "csows ‘tbC)‘tb ‘b’o‘b ‘tbc)‘tb w ) ) ) ‘5,77 BL
Calado Escantillonado 5 m S
J
= §
180x8 [1 500 mm x 7,5 mm
t=6,5mm - 180x8 o
S
™ N~
3230 mm 3500 mm 3500 mm o3 -
D/4 From base Line = 10 mm | 700 mm ™
g T s I s T g T T s T ,‘b/_‘tb ) k) &) ) ‘t|5 ‘t|5 w ) ) LOWER DECKIR | DECK |

Baseline

== CAZLLLLLL

t=8 mm " — 3 t=1 L —] t= 13

J\K\ T g —F J ¥ —89 JF—F (L S pp—. L L) %A/ &
QQ
= = = A
Ve Ve t= m V> mm
t=16 mm ‘\ ]
= TEmm ! Baseline
Pantoque Fondo f\AOOO
B o /1000 mm _ (4000 MM

SUN DECK

BRIDGE DECK

SWIMMING DECK

MAIN DECK

LOWER DECK

CREW DECK

00 CUADERNA MAESTRA 00

DIMENSION DESCRIPCION

L 106,84 m ESLORA ESCANTILLONADO

T35 m CALADO ESCANTILLONADO

B 21,65 m MANGA ESCANTILLONADO

D 11,177 m PUNTAL ESCANTILLONADO

Cb 0,51 COEFICIENTE DE BLOQUE

ACERO A  ACERO CLASE A 235 N/mm2

ACERO AH36 ACERO CLASE AH36 | 355 N/mm?2

HE 3,77 m CUBIERTA ESTANQUEIDAD

m SECCION 75

CUADERNA MAESTRA

IFG = MEGAYATE Db LUJO

ROSA PEREZ RAMON

CUADERNA MAESTRA

FoCALA 1:80 DIN A

MS3IAO0LNV 3A S3LNVIANLST VHVd NOISHIA VNN NOD OAVv3dd

MS3IAO0LNV 3A SILNVIANLST VHVd NOISYIA VNN NOD Oav3dd


AutoCAD SHX Text
TFG - MEGAYATE DE LUJO

AutoCAD SHX Text
ROSA PÉREZ RAMÓN

AutoCAD SHX Text
CUADERNA MAESTRA

AutoCAD SHX Text
ESCALA 1:80

AutoCAD SHX Text
DIN A1

AutoCAD SHX Text
DIMENSIÓN

AutoCAD SHX Text
L 106,84 m

AutoCAD SHX Text
CUADERNA MAESTRA

AutoCAD SHX Text
DESCRIPCIÓN

AutoCAD SHX Text
T 5 m

AutoCAD SHX Text
B 21,65 m

AutoCAD SHX Text
D 11,17 m

AutoCAD SHX Text
ACERO A

AutoCAD SHX Text
ACERO AH36

AutoCAD SHX Text
 HE 8,77 m

AutoCAD SHX Text
Cb 0,51

AutoCAD SHX Text
ESLORA ESCANTILLONADO 

AutoCAD SHX Text
CALADO ESCANTILLONADO 

AutoCAD SHX Text
MANGA ESCANTILLONADO

AutoCAD SHX Text
PUNTAL ESCANTILLONADO

AutoCAD SHX Text
ACERO CLASE A 235 N/mm2

AutoCAD SHX Text
ACERO  CLASE AH36 I 355 N/mm2

AutoCAD SHX Text
CUBIERTA ESTANQUEIDAD

AutoCAD SHX Text
COEFICIENTE DE BLOQUE

AutoCAD SHX Text
SECCIÓN 75

AutoCAD SHX Text
CUADERNA MAESTRA


MEGAYATE DE LUJO C8
Rosa Pérez Ramoén

ANEXO |: DEFINICIONES REGLAMENTO
Sociedad de Clasificacion Lloyd’s Register: Part 3, Chapter 1, Section 6.

| Section 6
Definitions

6.1 Principal particulars

6.1.1 Rule length, L, is the distance, in metres, on the waterline at draught T, from the forward side of the stem to the after
side of the rudder post or to the centre of the rudder stock if there is no rudder post. L is to be not less than 96 per cent, and
need not be greater than 97 per cent, of the extreme length on the waterline. For ships without rudders, the Rule length is to be
taken as 97 per cent of the extreme length on the waterline. In ships with unusual stem or stern arrangements the Rule length, L,
will be specially considered.

6.1.2 Amidships is to be taken as the middle of the Rule length, L, measuring from the forward side of the stem.
6.1.3 Breadth, B, is the greatest moulded breadth, in metres.

6.1.4 Depth, D, is measured, in metres, at the middle of the length, L, from top of keel to top of the deck beam at side on the
uppermost continuous deck, or as defined in appropriate Chapters. When a rounded gunwale is arranged, the depth D is to be
measured to the continuation of the moulded deck line.

6.1.5 Draught, T, is the summer draught, in metres, measured from top of keel, or a greater value if such a value has been
specified as ‘scantling draught’. Both of the draughts are to be indicated on the midship plan, imespective of whether or not they
are of the same value.

6.1.6 The block coefficient, C 4, is the moulded block coefficient at draught, 7, based on Rule length, L, and moulded
breadth, B, as follows:

mouldeddis pIacement[m“')azdraugh! T
Cp= 15T

6.1.7 Length between perpendiculars, L pp, is the distance, in metres, on the waterline at draught T, from the fore side of the
stem to the after side of the rudder post, or to the centre of the rudder stock if there is no rudder post. In ships with unusual stern
arrangements the length, L ,, will be specially considered. The forward perpendicular, F.F, is the perpendicular at the intersection
of the waterline with the fore side of the stem. The after perpendicular, A.P., is the perpendicular at the intersection of the waterline
with the after side of the rudder post. For ships without a rudder post, the A.P. is the perpendicular at the intersection of the
waterline with the centreline of the rudder stock.

6.1.8 Load line length, L |, is to be taken as 96 per cent of the total length on a waterline at 85 per cent of the least moulded
depth measured from the top of the keel, or as the length from the fore side of the stem to the axis of the rudder stock on that
waterline, if that is greater. In ships designed with a rake of keel, the waterline on which this length is measured is to be parallel to
the designed waterline. The length L | is to be measured in metres.

6.1.9 Load line block coefficient, C y,, is defined as:

where
V = volume of the moulded displacement, in m?, excluding appendages, taken at draught 7 |
T = moulded draught, in metres, measured to the waterline at 85 per cent of the least moulded depth.
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6.1.10  Maximum service speed, V, means the maximum ahead service speed, in knots, which the ship is designed to maintain,
at the summer load waterline at maximum propeller RPM and corresponding MCR.

6.1.11 Bow reference height, Hy, , is defined as:
For ships less than 250 m in length:

I .
_ _H 1,36
Hy= ”-"55’51(1 m][w]m
For ships 250 m or greater in length:

1,36
H :?(’7
»= ¢, r0.68

1

where
L, = isdefinedin Pt 3, Ch 1, 6.1 Principal particulars 6.1.8
Cy = isdefinedin Pt 3, Ch 1, 6.1 Principal particulars 6.1.9 ADD , but is not to be taken less than 0.68
6.2 Freeboard deck

6.2.1 The freeboard deck is normally the uppermost complete deck exposed to weather and sea, which has permanent
means of closing all openings in the weather part, and below which all openings in the sides of the ship are fitted with permanent
means of watertight closing.

6.2.2 For the purposes of the Load Lines Conventions, as applicable, where the assigned summer freeboard is increased
such that the resulting draught is not more than that corresponding to a minimum summer freeboard for the same ship, but with
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ANEXO II: NUMERO DE EQUIPO

Sociedad de Clasificacion Part 3, Chapter 1, Section 7

[ | Section 7
Equipment Number

71 Calculation of Equipment Number

7.1.1 The equipment of anchors and chain cables specified in Pt 3, Ch 13, 7 Equipment is based on an "Equipment Number’
which is to be calculated as follows:

Equipment Number = A23 + 2BH + iin

where

A = area, inm2, in profile view of the hull, within the Rule length of the vessel, and of superstructures and
houses above the summer load waterline, which are within the Rule length of the vessel, and also having

a breadth greater than %

= Seealso Pt 3, Ch 1, 7.1 Calculation of Equipment Number 7.1.3 and Pt 3, Ch 1, 7.1 Calculation of
Equipment Number 7.1.4

B = greatest moulded breadth, in metres
H = freeboard amidships, in metres, from the summer load waterline to the upper deck, plus the sum of the
heights at the centreline, in metres, of each tier of houses having a breadth greater than %
= See also Pt 3, Ch 1, 7.1 Calculation of Equipment Number 7.1.2, Pt 3, Ch 1, 7.1 Calculation of
Equipment Number 7.1.3 and Pt 3, Ch 1, 7.1 Calculation of Equipment Number 7.1.4
A = moulded displacement, in tonnes, to the summer load waterline.
7.1.2 In the calculation of H, sheer and trim are to be ignored. Where there is a local discontinuity in the upper deck, H is to be
measured from a notional deckline.

7.1.3 If a house having a breadth greater than ? is above a house with a breadth of % or less, then the wide house is to be

included, but the narrow house ignored.

7.1.4 Screens and bulwarks more than 1,5 m in height are to be regarded as parts of houses when determining H and A.
Where a screen or bulwark is of varying height, the portion to be included is to be that length the height of which exceeds 1,5 m.
The height of the hatch coamings and that of any deck cargo, such as containers, may be disregarded when determining H and
A.

7.1.5 The Equipment Number for tugs is to be calculated as follows:
2
EquipmentNumber = 4° +2(Bf + X bh)+ %

where
A, BandA = are defined in Pt 3, Ch 1, 7.1 Calculation of Equipment Number 7.1.1
b = breadth, in metres, of the widest superstructure or deckhouse on each tier having a breadth greater

B
than Z
f = freeboard amidships, in metres, from the summer load wateriineg

= the height, in metres, of each tier of superstructure or deckhouse at side having a breadth of g or

greater. In the calculation of h, sheer and trim are to be ignored.
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7.1.6 In the case of dredgers having normal ship shape underwater hull, bucket ladders and gallows are not to be included in
the Equipment Number calculations. If the dredger has an unusual underwater hull design or has a limited service area, the
anchoring equipment needs to be specially considered.

7.7 The Equipment Number formulae for anchoring equipment as given in this Section are based on an assumed maximum
current speed of 2,56 m/s, maximum wind speed of 25 m/s and a minimum scope of chain cable of 6, the scope being the ratio
between length of chain paid out and water depth. For ships with a Rule length, L, greater than 135 m, the required anchoring
equipment is also considered adequate for a maximum current speed of 1,54 m/s, a maximum wind speed of 11 m/s and waves
with maximum significant height of 2 m.

38



MEGAYATE DE LUJO C8
Rosa Pérez Ramoén

ANEXO [II: MINIMUM HULL SECTION MODULUS

“Minimum hull section modulus”: el médulo de la seccion del casco sobre el eje neutral
transversal, en la cubierta o en la quilla, no debe ser inferior a:

Zmin = f1-KL-C1 LZBCb+0'7
min= f 106

. 0,5+ 0,7
Zmin = 0,5-1-28,86-(106,84)? - 21,65 T

Zmin = 4,228 cm?
Siendo,
f1, factor de servicio del barco.
K., toma el valor de 1.

C1, factor de momento flector de onda. Que se obtiene de la siguiente forma:

€1 =10,75 (300 _ L)LS
’ 100
C1 = 28,86
Cl F1 KL
28,86 0,5 1
5.4 Minimum hull section modulus
.41 The hull midship section modulus about the transverse neutral axis, at the deck or the keel, is to ba not less than:

Zin = 11k CyLZB(Cy+0,7)x 108 m?
= and f is to be taken not less than 0,5.

5.4.2 For materials to be included in the calculation of actual hull section properties, seg Pt 3, Ch 3, 3 Structural idealisation,

5.4.8 I'he midship section modulus for ships with a service restriction notation is 1o be not less than hall the minimum value
required for unrestricted service.

5.4.4 Scantlings of all cominuous longitudinal members of the hull girder based on the minimum section modulus
requirements given in Pt 3, Ch 4, 5.4 Minimum hull section modulus 5.4.1 are to be maintained within 0,4L amidships. However, in
special cases, based on consideration of type of ship, hull form and loading conditions, the scantlings may be gradually reduced
towards the ends of the 0,40 part, bearing in mind the desire not to inhibit the vessel's loading flexibility.

5.4.6 Outside 0,4 amidships, as a minimum, hull girder bending strength checks are 1o be cared out at the following
locations:

{a)  Inway of the forward end of the engine room,

(B)  Inway of the forward end of the foremost cargo hold.

e)  Abany locations where there are significant changes in hull cross-section,

(d) At any locations whare there are changes in the framing system,

Reglamento de la Parte 3, Capitulo 4, Seccion 5.
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ANEXO IV: SHELL FRAMING

Se muestra a continuacion un recorte de la Sociedad de Clasificacion Lloyd’s Register,
Parte 4, Capitulo 1, Seccion 6 — con la tabla 1.6.3 Shell Framing (Transverse).

Table 1.6.3 Shell framing (transverse)

L acation Modulus, in e Inertia, in crm?
The greater of the following: (a) Z =Cskhy HZ
{1)Main, “tween deck and suparstructure frames in dry spaces, see x 103 _ EHZ
Note 3 k
) 2 =9,1skD | x 1073
The greater of the following:
ZIMain and ‘tween deck frames in way of fued or water ballast tanks Ya)1,15 x Z from {1) I=£HZ
or cargo holds used for water ballast k
M2 =67skhH % x 107
{3)Frames supporting halch end beams or deck ransverses, see | |18 grealer of the following: (=l from (1) P 1y Y
Tk

Nole 2 b =25021.%+H kS Hg

{4)Bottom frames of double bottom bracket floors Z=2,15.=l;ﬂ'6x 10_:" —

Symbols

0, T, 5, k as defined in Pt 4, Ch 1, 1.5 Symbols and definiions 1.5.7

C = end connection factor
= 34 where two Rule standard brackets are fithed
= 34(1,8-08 (1 41)whera one Rule standard bracket and one reduced bracket fithed
= 342,15 - 1,15 (] gaan/ | ) where two reduced brackets are fitted
= 6,1 where one Rule standard bracket is fitted
= 6,112 -0,2 (I 4 1) whera one reduced bracket is fitted

= 73 where no bracket is fled
IThe requirements lor frames where brackels larger than Hule standard are fitted will be spacially considensd

la = equivalent arm length, in mm, as dervad from Pt 3, Ch 10, 3.4 Scantiings of end brackats 3.4.1

I amaan = ean aquivalant arm kenglh, in mm, for both brackels

h = head, in metres, al middie of H

= Cw I-Di;r].‘:- , In metres lor lrames where the mid-length ol frame is above the waleding, al draughl 7
1 L
1 I:_rj’s
whara |1 = s nol 1o be taken less than 0.7
) 1-

h
[h g+ C.[l-ﬁ-]l’ 3+ In metres for frames where the mid-length of frame is below the waterdine at draught 7

h o= hgorh g, whichever is (he greater
hy = tank head, in metres, as dafined in 1 3, Ch 3, 5 Design loading

h oy = head, in malras, maasured Irom the mid-ength of H, 10 tha deck al side
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hg = vertical distance in metres, from waterdine at draught T to the mid-length of H
Is = distance, in metres, from side shell o inboard support of baam or transverse
Iy = elleclive langth, in melres, ol botlom frames lor double botlom bracket floors
Iy = length, in metres, of hatch side girder

Cw = awave head, in metres,
= 15102 Lg D004l

= whara @ = base of natural logarithm 2,7 183

Fio= 1,0Mor L=200m
= (1,0 +0,0023 (L - 200)) for L = 200 m

0y = D, but need not be taken greater than 1,67
H = H ypor H 1 as applicable, see Nola 1

H e = vertical framing depth, in metres, of main frames, as shown in Agure 1.6, 1 Framing depths for vanous strocural
configurations, but is 10 be taken not less than 3.5 m

H 1 = wvertical framing depth, in metres, of "tween deck frames, as shown in Figure 1.6. 1 Framing depiths for vanous siructual
configurations, but is 10 be taken not less than 2,5 m

Hy = H, bul nead nol be laken grealer than 3,5 m

Ha = H, whene H w5 to be taken not less than 2.5 m

Hyg = weather haad, h 4, or cargo head, h 5, In matres, as defined in Pt 3, Ch 3, 5 Design loading, whichever is appcable
S = spacing, in malras, of deck lransverses

Sy = I
- for haich end beams

= § lor ransverses

Mote 1. Whara framas are nclined at mone than 15 1o the vartical, H e of H ¢ & 1o be measured along a chord between span points of the
Trarme.

Mote 2. If the modulus obtained from (3) for frames under deck transverses excesds that oblained from (1) and (2), the intermediate frames may
be reduced provided that the combined modulus is maintained and the reduction in any intermediate frame is not graater than 35 per cent. The
reduced modulus is to be nol less than that gven by (1),

Mote 3, The scantiings of main framoes are not 10 bae less than those of the tween dock framas above.
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ANEXO V: DECK STRUCTURE

Se muestra a continuacion la Tabla del reglamento de la sociedad de clasificacion para el
calculo “Deck Plating”.

Table 1.4.1 Strength/weather deck plating

Location Minimum thicknass, in mm
Longitudinal framing Transverse framing
(1) Quiside line of openings (see Noles 1 The greater of the Tollowing: The greater of the following:
and 2)
fp fp
{a) t = 0,001s 4(0,050L  + 7) H tﬂ}f—ﬂ,m1s1f1tﬁ.m|+1ﬂj\E
(bt = 0,00083s | Ik + 2,5 (b} = 0,001s 4 /Lk + 2,5
(2) Inside line of openings (see MNote 2) (b} = 0,00083s { JIE + 2,5 t=0,00083s ¢ yIX + 1,5
but nol less than 6.5
but not less than 6.5
(3} In way of the crown of a tank Pﬂ‘q
t= D,Oﬂd.sjﬁfm +3,5
or as (1) or (2), whichewver is the greater,
but not less than 7,5 mm where L = 90m,
of 6,5 mm where L < 90 m

Symbols

L,k k, p,s S as defined in Pt 4, Ch 1, 1.5 Symbaols and definitions 1.5.1
f= l,l—ﬁ but not 1o be taken greater than 1,0
1

f1 = ——

1+ (ros
B 4 =tank head, in metres, as defined in Pt 3, Ch 3, 5 Design loading
5 ¢ =& but is not to be taken less than the smaller of 470 + ﬁ% mm or 700 mm
F = as defined in Pt 3, Ch 4, 5.7 Local reduchion factors
L 4 =L but need nol be laken greater than 190 m.

Mote 1, The thickness derived in accordance with (1) is also 1o satisfy the buckling requirements of Pf 3, Ch 4, 7 Hull buckiing sirength.

MNote 2. The deck thickness is 1o be not less than the basic deck end thickness for laper as given in Pt 3, Ch 3 Siructural Design, Tabla 3.2.1
Taper requirements for hul ermvelope
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Se muestra a continuacion la tabla para el calculo del espesor de la cubierta “Lower
Deck”.

Table 1.4.2 Lower deck plating
Location Minimum thickness, in mm
Second deck Third or platform decks
(1) Outside line of openings t = 0,012s | /& but not less than 8,5 t=0,015 ; & but not less than 6,5
() Insich line of openings t=0015, Jk
but not less than 6,5
(3 I way of the crown or bottom of a tank pkh,
t=0,004s " Tm'fl

but not less than 7.5 whema L = 90 m, or
6,5 where L < 90 m

(4) Plating forming the upper flange of A ¢
underdeck girders. Cloar of deck openings, = TEE

A
In way of deck openings, 1 = 1,1 l'JTBfI
Minimum breadth, b = 760 mm

Symbols
8, 5, k p,as defined in Pt 4, Ch 1, 1.5 Symbals and definitions 1.6, 1

b = breadih of increasad plating, in mm

f=11- Bﬁﬁf but not to be taken greater than 1,0

14 = tank head, in metres, as defined in Pt 3, Ch 3, § Design loading

§ 4 = 8 but is not 1o be taken less than the smaller of 470 + ﬁ mm or 700 mm

A = girder face area, in cm?
Ky = 2,58 mm at bottom of fank
= 3,5 mm at crown of tank

Note Where a deck loading exceeds 43,2 kN/m? (4,4 tonne-1/m?), the thickness of plating will be specially considerad.
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Table 5.1.2 Lower deck plating forward

Symbiols Location Thickness, inmm
L, s, 5, k, pas dafined in Pt 3, Ch 5, 1.4 Symbols and | (1) Forward of 0,075L r=u,u1_;l‘.'}
definttions 1.4.1 from the F.R.

b = breadth of increased plating, in

mim

1.1 = gezes bul is 10 be laken not
greater than 1,0

tank head, in metres, as defined
in Pt.3, Ch 3, 5 Design loading

= 2,5 mm at bottom tank, or
= 3,5 mm al crown ol lank

5, but is 1o be taken not less than

L
4T0+-D—E mm

Ay = girder face area, in om®

L, but need not be taken graater
than 190 m

Note 1, Where the deck loading exceeds 43,2 kN/m?,
the thickness of plating will be specialy considerad. This
s equivalant to a "tween deck height of 6,1 m in
association with the standard stowage rate 1,39 m®
tonne.

Note 2, For minimum thickness of deck plating in oil
larkers, see Pt 4, Ch 9, 10.2 Comperiment minimum
thickness.

but not less than 6,5 mm

@ Aft of 0,075L from | =0, 01s;/k
the F.F., inside line
of openings but not less than 6,5 mm
3 Aft of D,075L from | As determined by a taper line from the midship
the FF, outside thickness to the end thickness given by (1)
ne of openings
) I weary ol crown or |p_u,4
bottom of tark =0, 0045y yre + Ky
or as in (1), (2) or (3) as appicable, whichever is the
greater but not less than:
= 7.5 mm where L =90 m, or
= 6,5 mm where L <90 m
(5 Plating forming | Clear of cargo halches (4.
the upper lange t="'1-&
of underdeck ’
girders

In way of halch side 1,

girchers =1, l\l-ré

Minimum breadth b = 760
mm

Se muestra la tabla para el calculo de longitudinales:
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Table 1.4.4 Cargo and accommodation deck longitudinals

Location Modulus, in crmd Inertia, in cm?
(1) Cargo decks
(@)L >90m Z=sk(BOL 1 + 250 5[ 2 % 1074 —
()L <B80m Z=0005s5kh o], —
(@) Accommaodation decks
@ L=5%m Z=5ki5,1L  + 25h gl g2 = 1074 -
(b} L < B0m Z=0,004255kh gl .2 -

See Note 1

(3) In way of the crown or bottorm of a tank As in (1) or (2) as applicable, or - %‘}z

00113 pskhyl 2
= "7

i

whichewver is the greater

Symbols

L, 5, k, p as defined in Pt 4, Ch 1, 1.5 Symbols and definitions 1.5.7

dy = web depth of longitudinal, in mm, see Note 2

hs = cargo head, in metres, as defined in Pt 3, Ch 3, 5 Design loading

ha = accommadation head, in metres, as defined in Pt 3, Ch 3, 5 Design loading

hy = tank head, in metres, as defined in Pt 3, Ch 3, 5 Design loading

Iy = as dofined in Pt 4, Ch 1, 1.5 Symbols and definitions 1.5.7, but not to be taken less than 1,5 m
Ly =L but need not be taken greater than 190 m

¥ = 1,4 for rolled or built sections

= 1,6 for flat bars

Nete 1. The section modulus of accommaodation deck longitudinals need not be taken greater than the value required Dy location (1)), in Tabie
1.4.3 Strength/weather deck longitudinals,

Note 2. The web depth of longitudinals, o . to be not less than 60 mm.

Para el calculo de los Baos:

Table 1.4.5 Strength/weather, cargo and accommodation deck beams

Location Madulus, in e Inertia, in crm?

(1) Strength/weather decks The lesser of the Tollowing:

@ Z=IK KsTD+K3B15h11,9kx10
4

DZ=2K3Bs5khl52x10*

(2) Cargo decks Z= (400K ; TD + 38Bsh 51,9 k= 1074 -

(3) Accommodation decks Z= (530K 1 TD + 388s h a1, %) k x 1074 —
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4) In way of the crown or bottom of a tank As (1), (2) or (3) as applicable, or
0.0113pskhyl? 23
i =— 13
7
whichewver is the greater

Symbols

B, D, T, s, k, p as defined in Pt 4, Ch 1, 1.5 Symbols and definitions 1.5.1

oy, = depth of beam, in mm

hy = weather deck head in metres, see Pt 3, Ch 3, & Design loading

hy = cargo head in metres, see Pt 3, Ch 3, 5 Design loading

hs = accommeodation head in metres, see Pt 3, Ch 3, 5 Design loading

hy = tank head in metres, see Pt3, Ch 3, 5 Design loading

I ¢ as defined in Pt 4, Ch 7, 1.5 Symbols and definitions 1.5.7, but 10 be taken as not less than 1,83 m
B = B, but need not be taken greater than 21,5 m

Ky = afactor dependent on the number of decks (including poop and bridge superstructures) at the position of the beam under consideration:

1 deck 20,0

2 decks 13,3

3 decks 10,5

4 ormore 9,3

Kz = afactor dependent on the location of the beam:

at short bridge and poops 133

elsewhere 530

K3 = a factor dependent an the location of the beam:

= elsewhere 3,3

= span adjacent to the ship side 3,6
¥ = 1,4 for rofled or built sections

= 1,6 for flat bars

Note 1. Where weather decks are intended to carry deck cargo and the load is in excess of 8,5 kN/m?, the scantiings of beams may be
required to be increased to comply with the requirements for location (2) using the equivalent design head, for specified cargo loading, for
weather decks given in Table 3.5.1 Design heads and permissible cargo loadings.

Note 2. The web depth of beams, d , is fo be not less than 60 mm.
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ANEXO VI: DESIGN HEADS AND PERMISSIBLE
LOADINGS

Table 3.5.1 Design heads and permizzible cargo loadings

Structural item and Component Standard Design loading p, | Bquivalent design Pammissible | Eguivalant permissible
position showage i ke head b in metres cango head, in metres
rades 3, in loeading in
mitonne kM
Design heads and permissible cango loadings (S1 units)
Waather deck A
{general cargo) !
() Loading lor
minimum scantings
Baams and
12,73 1.8
Farward D‘fﬂ,D?EL wmdhﬂb v g
from R 150 B 1.2
Primary struciure 2964 + 1441 4.2 ¢ 2,04F
Baams and 8,5 1.2
10,61 1.6
Between 0,121 and longitudinals 138 ¥ b
075 ram ER )
Primary stchure 2250 + 14 41F 3.2 + 20MF
Beames and
At af 0,120 from Fp | longitudingls 1,39 85+ 14 A1E 12 + 20ME 85 12
Prirmary struciurs
(b Specified cargo
loading
2ATP 5+ 14,1E 0,350 , + 2,0ME s 0,14p 4
oF 3G (a)
: ote 1)
Baams and whichever iz ™
longituclinals larger
Forward of 0,0760 [Note 1)
1,39
from P A50 .+ 14,41F
o as (a),
- . 050 5+ 2.04E
Primeary struches wiichewar is #
largar (Mote: 1)
KMot 1)
1,880 5 + 14.A1E 0,28p , + 2,04E
oF a5 (),
Bieams and whichiver is
qitucingle {MNole 1)
Bselwien 0,120 and 130 KMacte 1)
L
0,078 from FP. 26D 4 v 14 AE
of ae (a), 0,380 5 + 2,04E
Primary struciure whichever is Pa 0,14p 4
by Mite 1)
KMote 1)
Baams i 2,04F
e pat 1441E 0 Mpy + 204
At of 0,121 from FP. | lengitudinals 1,40 } Pa 0,14p 5
oter 1
Primary structura ™ (Mota 1)
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Cargo decks b
General cargo
1 7,07 i
{standard loads) * ot o o Hm
Special cargo Cr i
(specified loads) ¢ Pa 58 pe T
st o 0,82 9,82
Machinery space,
1 18,37 2, -
wiorkshop and slores 9 o ’
Ship sloros 1,38 14,14 20
Accomodation decks ha
i Al structurs 1,39 a5 .
[chesar af tanks) 1.2
Supernstructure h
decks (Mote &) ’
15t tiar Baams and 0,8 | Where the dack
longitudinal is exposed to
2nd tier a6 the weather, add
Ard tier and above 04 | 2045
5
Diackes fonming crown 9 82k ha
of unnsls and deep [= h
Lanks Platirg and stiffenars c - -
whare h = % height of stand pipe above
GO
() Bulk cannear sog
B3 Cha, 1.1
Appiiczetion 1.1.3)
wilh lopside lanks
Woathor deck Hoams and 1.99 -~ -~ h = the lesser of
outside line of longitudinals 00226
hatcknaays in way of Ty
cargo hold region, 1,240,144
wihan topside tanks wiore
vy W, = waight of waber
ik ballast in the lopside
) c - 130 _ _ tank per frame space,
Frimary Stuot In kM
A = Comesponding
area, [m?), of deck in
wiay over one hold
frame space
Cargo hateh covers h
[standard loading) !
Steal cover mmmm and 1,49 707H 4 H g T07H Hia
Woad _ 1,99 - - TOTH H
Inner battom H
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Shigs without ey
1 - - B.B2T 1,387
cargo notation N
Plating and stiffeners
Shig with My Chut = H H H H
cargo notalion 0,865 c c
Wabartight bulkheascs | Plating and stiflonosns 0,875 10,07h 4 4 from Fig 3.6.2 - -
Doop buikhaacd 2 0,82
ok Flaineg and stiflenons {Lt;;rﬁ' T‘* 4 rom Fig 3.6.2

Pete 1. I the case of beams and longitudinats, the souivalent desion hoad is 10 be used in conunclion with thi appropeate formulae,
Mot 2. For forecastle decks forward of 0,120 rom F P, see Wealher decks,
MNote 3. For hatch covers of non-CSR bulk carriers, ore camiens and combination camiers, see P 4, Ch 7, 12 Stesl halch covers,

Mote 4. For hatch covers of ship types excluding non-CSR bulk camons, om carriers and combination camiers, sea P 3, Ch 11, 2 Stedl halch
COVETS.

Mote 5. For pontoon halch covers, sea P 3, Ch 11, 2,77 Ponfoon covors,
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0,81 m abowe freeboard deck at side

T _}_  Topolovedow i
I |
g | i |
a @
7] | £
= E]
a For tank bulkhoads =
'5 hy = the groater of o
I hof2 ot Ing &
g &£ & g
k] B
£ F
Dack ar
tank top
Il1‘-.-..%_‘_“ b - o L — -] ' , -(’:!I ,
am ""--.._____‘ = -..__._.,..—r" !5
'E- ] P e _._'__.-"" w
Plate bein | & - -
=g o ::;:-“ “
considarad i3 '1:.,__‘__' N E . . \ ,
i &
2
| = = “ = = H“‘“‘H‘ R _!; 2
LN A ]
- - Immier bothom
L Stiffenars baing consadord J
HEADS FOR PLATING HEADS FOR STIFFENERS
(a)  Hosmds for watertight and doep tank bulkhnads in intact condtion
Damaged

:-i,a;rllllng jpoinl undar
conderation

b} Hoads for watertight bulkkhaads in demaged condition
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ANEXO VII: DEEP TANKS

Siguiendo el reglamento de la Sociedad de Clasificacion, en la Parte 4, Capitulo 1,
Seccion 9 se encuentran los calculos de “Deep Tank Bulkheads”:

Table 1.9.1 Watertight and deep tank bulkhead scantlings

Itern and requirerment Waterlight bulkheads Deep tank bulkdeads
{1) Plating thickness for plane, it = 0,004z f, i,k mom TohE
{ 4 | P74
symmetrcaly corrugated and t=ﬂ,ﬂmﬁf‘|]—ﬁg+ljm
double plate bulkheads but not kess than 5,5 mm ’

but not less than 6,5 mm, where L
<30m

not less than 7.5 mm, where L =
90m

In the case of symimealncal corrugalions, & is 1o be taken as b or ¢ in Hgure 3.3.1 Corrugation dimensions in
P13, Ch 3, whichever is the grealer

12) Modulus of rolled and buit 2 2

) zi:.'l4l 3 p;ﬂ4f 3
stiffeners, swedges, double plate [l P 1 - [T L. 1 S
bulkheads and symmetrical Mylag+ey+l) Ryleyrey*l
corugations

In the case of symmetncal corrugations, s is to be taken as p, see also Note 2

ﬂ_l Inertia of rolled and built B I= E}EI 7 et
stiffeners and swedges 2
{4) Symmedrical corrugations and Additional requirements to be complied with as delaled in Table 1.9.2 Symmedncal comugalions and
double plate bulkhesads doutie plate bulhasds faddiiona requirements)
{5) Stringers or webs supporting
warlical or horlzontal stiffaning
{a) Modulus Z=55kh 48 o 2em? Z=11,7okh 4 51 , 2 e
{b) Inertia - 1=3217 cut

Symbaols
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