




 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

 



 

 

Displacement 8043 t

Volume (displaced) 7846,984 m^3

Draft Amidships 6,6 m

Immersed depth 6,6 m

WL Length 99,986 m

Beam max extents on WL 18 m

Wetted Area 2414,657 m^2

Max sect. area 117,673 m^2

Waterpl. Area 1396,763 m^2

Prismatic coeff. (Cp) 0,67

Block coeff. (Cb) 0,66

Max Sect. area coeff. (Cm) 0,99

Waterpl. area coeff. (Cwp) 0,78

LCB length 48,969 from zero pt. (+ve fwd) m

LCF length 45,473 from zero pt. (+ve fwd) m

LCB % 48,969 from zero pt. (+ve fwd) % Lbp

LCF % 45,473 from zero pt. (+ve fwd) % Lbp

KB 3,501 m

KG fluid 0 m

BMt 3,896 m

BML 101,973 m

GMt corrected 7,397 m

GML 105,474 m

KMt 7,397 m

KML 105,474 m

Immersion (TPc) 14,317 tonne/cm

MTc 84,834 tonne.m

RM at 1deg = GMt.Disp.sin(1) 1038,312 tonne.m

Length:Beam ratio 5,56

Beam:Draft ratio 2,73

Length:Vol^0.333 ratio 5,03



Displacement 144194 t

Volume (displaced) 140677,28 m^3

Draft Amidships 14,73 m

Immersed depth 14,73 m

WL Length 325,285 m 

Beam max extents on WL 44,23 m

Wetted Area 18622,63 m^2

Max sect. area 647,07 m^2

Waterpl. Area 11768,86 m^2

Prismatic coeff. (Cp) 0,68

Block coeff. (Cb) 0,67

Max Sect. area coeff. (Cm) 0,99

Waterpl. area coeff. (Cwp) 0,83

LCB length 150,43 from zero pt. (+ve fwd) 

LCF length 137,60 from zero pt. (+ve fwd) 

LCB % 47,25 from zero pt. (+ve fwd) 

LCF % 43,22 from zero pt. (+ve fwd) 

KB 7,97 m

KG fluid 0 m

BMt 11,69 m

BML 543,07 m

GMt corrected 19,66 m

GML 551,04 m

KMt 19,66 m

KML 551,04 m

Immersion (TPc) 120,63 tonne/cm

MTc 2495,49 tonne.m

RM at 1deg = GMt.Disp.sin(1) 49487,27 tonne.m

Length:Beam ratio 7,18

Beam:Draft ratio 3,01

Length:Vol^0.333 ratio 6,12

Precision Medium 66 stations





                                                                                             CARTILLA  DE   TRAZADO   DIMENSIONAL

X (popa-proa) 0,00 7,96 15,92 23,88 31,84 47,76 63,68 79,60 95,52 111,44 127,36 159,20

FLOTACIONES % Calado CALADO 0 1/4 1/2 3/4 1 1 1/2 2 2 1/2 3 3 1/2 4 5

LB 0,00 0,00 - 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

A 7,69 1,13 - - 0,82 1,65 2,49 4,43 7,51 13,00 18,79 21,25 21,49 21,25

B 15,38 2,27 - - 1,03 2,01 3,05 5,50 9,47 15,82 20,40 21,79 21,98 21,90

C 23,08 3,40 - - 1,20 2,20 3,47 6,46 11,54 18,19 21,12 21,96 22,08 22,03

D 38,46 5,67 - - 1,54 2,65 4,82 9,66 17,73 20,51 21,71 22,06 22,11 22,07

E 53,85 7,93 - - 1,74 3,42 9,57 17,91 20,35 21,41 21,94 22,09 22,11 22,07

F 69,23 10,20 - - 3,09 11,81 17,31 20,59 21,36 21,82 22,05 22,11 22,12 22,08

G 84,62 12,46 - 5,84 15,91 18,97 20,32 21,53 21,82 22,02 22,10 22,11 22,12 22,08

H 100,00 14,73 10,84 18,26 20,44 21,19 21,53 21,96 22,04 22,10 22,11 22,12 22,12 22,09

J 115,38 17,00 19,18 21,46 21,78 21,93 22,00 22,08 22,11 22,12 22,12 22,12 22,12 22,09

K 130,77 19,26 21,57 22,10 22,11 22,11 22,11 22,12 22,12 22,12 22,12 22,12 22,12 22,10

X (popa-proa) 191,04 206,96 222,88 238,80 254,72 270,64 286,56 294,52 302,48 310,44 318,40

FLOTACIONES % Calado Calado 6 6 1/2 7 7 1/2 8 8 1/2 9 9 1/4 9 1/2 9 3/4 10

LB 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

A 7,69 1,13 20,12 18,44 15,04 10,29 6,77 4,84 3,51 2,85 2,03 1,134 0,00

B 15,38 2,27 20,94 19,41 16,41 11,94 8,17 5,94 4,45 3,77 2,98 2,017 0,91

C 23,08 3,40 21,24 19,93 17,12 12,94 9,17 6,75 5,15 4,44 3,65 2,707 1,602

D 38,46 5,67 21,40 20,32 17,95 14,01 10,45 7,90 6,16 5,43 4,63 3,739 2,69

E 53,85 7,93 21,47 20,53 18,49 14,80 11,06 8,49 6,68 5,89 5,03 4,191 3,236

F 69,23 10,20 21,55 20,72 18,97 15,79 11,80 8,73 6,69 5,78 4,74 3,809 2,85

G 84,62 12,46 21,62 20,90 19,45 16,88 13,21 9,47 6,64 5,43 4,01 2,661 1,06

H 100,00 14,73 21,69 21,10 19,96 18,04 15,03 11,27 7,81 6,11 4,13 2,374 0,00

J 115,38 17,00 21,80 21,36 20,55 19,19 16,93 13,58 10,15 8,33 5,99 3,739 0,521

K 130,77 19,26 21,92 21,65 21,12 20,17 18,57 16,09 13,03 11,25 8,84 5,629 1,886



 

CUADERNO 1 TRANSF.PARAMÉTRICA

ESLORA TOT (LOA) 333,37 m 333,37 m.

ESLORA FLOTACIÓN (LWL) 323,1 m. 325 m.

ESLORA PERPENDICULARES (LPP) 318,4 m. 318,4 m.

MANGA (B) 44,23 m. 44,23 m.

PUNTAL (D) 26,41 m. 26,41 m

CALADO (T) 14,73 m. 14,73 m.

DESPLAZAMIENTO (∆) 138.197 ton. 144.194 ton.

COEF. BLOQUE 0,65 0,67

COEF. MAESTRA 0,99 0,99

COEF. PRISMÁTICO 0,65 0,68



CARTILLA   DE   TRAZADO    ADIMENSIONAL

X (popa-proa) 0 7,96 15,92 23,88 31,84 47,76 63,68 79,6 95,52 111,44 127,36 159,2

FLOTACIONES % Calado CALADO 0 1/4 1/2 3/4 1 1 1/2 2 2 1/2 3 3 1/2 4 5

LB 0 0 - 0,015 0,015 0,015 0,019 0,024 0,0675 0,1465 0,2835 0,4495 0,5945 0,7615

A 7,69 1,13 - 0,02 0,025 0,05 0,07 0,15 0,275 0,41 0,595 0,745 0,85 0,915

B 15,38 2,27 - 0,023 0,04 0,075 0,115 0,225 0,38 0,545 0,71 0,845 0,924 0,96

C 23,08 3,40 - 0,025 0,05 0,095 0,145 0,29 0,455 0,63 0,78 0,9 0,96 0,99

D 38,46 5,67 - 0,028 0,075 0,15 0,22 0,4 0,596 0,755 0,88 0,96 0,995 1

E 53,85 7,93 - 0,03 0,12 0,215 0,32 0,53 0,705 0,85 0,95 0,985 1 1

F 69,23 10,20 - 0,06 0,19 0,315 0,44 0,65 0,8 0,91 0,975 1 1 1

G 84,62 12,46 0,015 0,17 0,325 0,45 0,57 0,75 0,86 0,95 0,997 1 1 1

H 100 14,73 0,15 0,31 0,45 0,56 0,67 0,825 0,92 0,985 1 1 1 1

J 115,38 17,00 0,26 0,405 0,525 0,63 0,73 0,88 0,95 1 1 1 1 1

K 130,77 19,26 0,325 0,465 0,58 0,68 0,785 0,915 0,97 1 1 1 1 1

X (popa-proa) 191,04 206,96 222,88 238,8 254,72 270,64 286,56 294,52 302,48 310,44 318,4

FLOTACIONES % Calado CALADO 6 6 1/2 7 7 1/2 8 8 1/2 9 9 1/4 9 1/2 9 3/4 10

LB 0 0 0,7225 0,624 0,444 0,259 0,1265 0,0605 0,0305 0,0225 0,0165 0,014 -

A 7,69 1,13 0,89 0,81 0,68 0,51 0,35 0,25 0,175 0,15 0,13 0,125 0,11

B 15,38 2,27 0,95 0,87 0,76 0,605 0,45 0,315 0,225 0,19 0,155 0,135 0,06

C 23,08 3,40 0,98 0,92 0,815 0,655 0,5 0,36 0,24 0,2 0,16 0,14 0,12

D 38,46 5,67 1 0,955 0,87 0,74 0,58 0,42 0,26 0,2 0,15 0,125 0,05

E 53,85 7,93 1 0,97 0,92 0,79 0,625 0,45 0,275 0,2 0,14 0,065 0,025

F 69,23 10,20 1 0,985 0,935 0,825 0,66 0,485 0,285 0,2 0,12 0,05 0

G 84,62 12,46 1 1 0,95 0,85 0,7 0,51 0,31 0,22 0,125 0,045 0

H 100 14,73 1 1 0,97 0,875 0,725 0,54 0,34 0,245 0,15 0,065 0

J 115,38 17,00 1 1 0,977 0,89 0,75 0,57 0,38 0,285 0,185 0,09 0,01

K 130,77 19,26 1 1 0,983 0,91 0,775 0,615 0,42 0,32 0,22 0,125 0,03



                                                                                             CARTILLA  DE   TRAZADO   DIMENSIONAL

X (popa-proa) 0 7,96 15,92 23,88 31,84 47,76 63,68 79,6 95,52 111,44 127,36 159,2

FLOTACIONES % Calado CALADO 0 1/4 1/2 3/4 1 1 1/2 2 2 1/2 3 3 1/2 4 5

LB 0 0 - 0,332 0,332 0,332 0,420 0,531 0,531 3,240 6,270 6,270 13,147 16,841

A 7,690 1,133 - 0,442 0,553 1,106 1,548 3,317 3,317 9,067 13,158 13,158 18,798 20,235

B 15,380 2,265 - 0,509 0,885 1,659 2,543 4,976 4,976 12,053 15,702 15,702 20,434 21,230

C 23,080 3,400 - 0,553 1,106 2,101 3,207 6,413 6,413 13,932 17,250 17,250 21,230 21,894

D 38,460 5,665 - 0,619 1,659 3,317 4,865 8,846 8,846 16,697 19,461 19,461 22,004 22,115

E 53,850 7,932 - 0,663 2,654 4,755 7,077 11,721 11,721 18,798 21,009 21,009 22,115 22,115

F 69,230 10,198 - 1,327 4,202 6,966 9,731 14,375 14,375 20,125 21,562 21,562 22,115 22,115

G 84,620 12,465 0,332 3,760 7,187 9,952 12,606 16,586 16,586 21,009 22,049 22,049 22,115 22,115

H 100,000 14,730 3,317 6,856 9,952 12,384 14,817 18,245 18,245 21,783 22,115 22,115 22,115 22,115

J 115,380 16,995 5,750 8,957 11,610 13,932 16,144 19,461 19,461 22,115 22,115 22,115 22,115 22,115

K 130,770 19,262 7,187 10,283 12,827 15,038 17,360 20,235 20,235 22,115 22,115 22,115 22,115 22,115

X (popa-proa) 191,04 206,96 222,88 238,8 254,72 270,64 286,56 294,52 302,48 310,44 318,4

FLOTACIONES % Calado Calado 6 6 1/2 7 7 1/2 8 8 1/2 9 9 1/4 9 1/2 9 3/4 10

LB 0 0 15,978 13,800 9,819 5,728 2,798 1,338 0,675 0,498 0,365 0,310 -

A 7,690 1,133 19,682 17,913 15,038 11,279 7,740 5,529 3,870 3,317 2,875 2,764 2,433

B 15,380 2,265 21,009 19,240 16,807 13,380 9,952 6,966 4,976 4,202 3,428 2,986 1,327

C 23,080 3,400 21,673 20,346 18,024 14,485 11,058 7,961 5,308 4,423 3,538 3,096 2,654

D 38,460 5,665 22,115 21,120 19,240 16,365 12,827 9,288 5,750 4,423 3,317 2,764 1,106

E 53,850 7,932 22,115 21,452 20,346 17,471 13,822 9,952 6,082 4,423 3,096 1,437 0,553

F 69,230 10,198 22,115 21,783 20,678 18,245 14,596 10,726 6,303 4,423 2,654 1,106 0

G 84,620 12,465 22,115 22,115 21,009 18,798 15,481 11,279 6,856 4,865 2,764 0,995 0

H 100,000 14,730 22,115 22,115 21,452 19,351 16,033 11,942 7,519 5,418 3,317 1,437 0

J 115,380 16,995 22,115 22,115 21,606 19,682 16,586 12,606 8,404 6,303 4,091 1,990 0,221

K 130,770 19,262 22,115 22,115 21,739 20,125 17,139 13,601 9,288 7,077 4,865 2,764 0,663



 



Displacement 131799 t

Volume (displaced) 128584,565 m^3

Draft Amidships 14,73 m

Immersed depth 14,73 m

WL Length 318,4 m

Beam max extents on WL 44,23 m

Wetted Area 16593,937 m^2

Max sect. area 618,685 m^2

Waterpl. Area 10653,964 m^2

Prismatic coeff. (Cp) 0,65 

Block coeff. (Cb) 0,62 

Max Sect. area coeff. (Cm) 0,95 

Waterpl. area coeff. (Cwp) 0,76 

LCB length 154,542 from zero pt. (+ve fwd) m

LCF length 149,679 from zero pt. (+ve fwd) m

LCB % 48,537 from zero pt. (+ve fwd) % Lbp

LCF % 47,01 from zero pt. (+ve fwd) % Lbp

KB 8,088 m

KG fluid 0 m

BMt 10,633 m

BML 467,534 m

GMt corrected 18,72 m

GML 475,622 m

KMt 18,72 m

KML 475,622 m

Immersion (TPc) 109,203 tonne/cm

MTc 1968,799 tonne.m

RM at 1deg = GMt.Disp.sin(1) 43061,022 tonne.m

Length:Beam ratio 7,20 

Beam:Draft ratio 3,00 

Length:Vol^0.333 ratio 6,31 

Precision Medium 59 stations



X (popa-proa) 191,04 206,96 222,88 238,8 254,72 270,64 286,56 294,52 302,48 310,44 318,4

FLOTACIONES % Calado Calado 6 6 1/2 7 7 1/2 8 8 1/2 9 9 1/4 9 1/2 9 3/4 10

LB 0 0 0,00 0 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

A 7,690 1,133 15,09 12,786 10,453 8,727 7,235 5,934 4,583 3,85 3,471 2,801 0,00

B 15,380 2,265 17,929 15,457 12,741 10,634 8,808 7,167 5,35 4,406 3,838 2,979 0,00

C 23,080 3,400 19,256 16,865 14,022 11,721 9,712 7,852 5,67 4,565 3,823 2,85 0,00

D 38,460 5,665 20,773 18,715 15,855 13,349 11,105 8,899 6,032 4,613 3,518 2,399 1,24

E 53,850 7,932 21,539 19,956 17,245 14,641 12,237 9,748 6,276 4,556 3,112 1,895 0,821

F 69,230 10,198 21,932 20,981 18,506 15,813 13,251 10,514 6,59 4,607 2,848 1,516 0,328

G 84,620 12,465 22,081 21,768 19,608 16,85 14,161 11,239 7,093 4,947 2,979 1,474 0,12

H 100,000 14,730 22,11 22,068 20,268 17,608 14,957 11,963 7,751 5,57 3,535 1,813 0,188

J 115,380 16,995 22,115 22,112 20,563 18,118 15,664 12,671 8,482 6,317 4,215 2,287 0,405

K 130,770 19,262 22,115 22,115 20,739 18,538 16,337 13,363 9,23 7,084 4,885 2,764 0,663

                                                                                             CARTILLA  DE   TRAZADO   DIMENSIONAL

X (popa-proa) 0 7,96 15,92 23,88 31,84 47,76 63,68 79,6 95,52 111,44 127,36 159,2

FLOTACIONES % Calado CALADO 0 1/4 1/2 3/4 1 1 1/2 2 2 1/2 3 3 1/2 4 5

LB 0 0 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,000 0,00 0,00

A 7,690 1,133 0,00 0,00 0,951 3,484 4,407 6,148 7,88 9,743 11,782 13,897 16,123 17,774

B 15,380 2,265 0,00 0,00 1,841 4,52 5,691 7,892 9,937 12,139 14,487 16,757 19,007 20,334

C 23,080 3,400 0,00 0,00 2,634 5,204 6,545 9,014 11,218 13,567 16,001 18,207 20,246 21,169

D 38,460 5,665 0,00 0,783 3,925 6,305 7,869 10,663 13,101 15,587 18,002 19,954 21,47 21,883

E 53,850 7,932 0,00 1,819 5,002 7,306 9,007 11,998 14,581 17,059 19,35 20,935 21,905 22,08

F 69,230 10,198 0,00 3,071 6,154 8,471 10,286 13,474 16,048 18,352 20,512 21,575 22,049 22,108

G 84,620 12,465 0,177 4,671 7,707 10,036 11,935 15,276 17,578 19,519 21,472 21,964 22,102 22,114

H 100,000 14,730 3,208 6,694 9,541 11,886 13,823 17,091 18,928 20,421 21,888 22,094 22,113 22,113

J 115,380 16,995 5,585 8,549 11,207 13,551 15,458 18,59 20,079 21,089 22,02 22,114 22,115 22,113

K 130,770 19,262 7,187 10,076 12,73 15,041 16,888 19,909 21,16 21,674 22,115 22,115 22,115 22,115





 

debido a la 
utilización de series no específicas para buques portacontenedores, se deberían corregir 
las formas en toda la eslora a fin de poder disponer de espacio suficiente en cubierta para 
la estiba de contenedores



 

 

 

 

Para realizar una primera aproximación de  la altura del bulbo (h) se puede considerar entre 
un 40 y un 50% del calado máximo en proa. 

𝐡𝐛𝐮𝐥𝐛𝐨 = Tmáx. × 0,45 = 14,73 × 0,45 = 𝟔, 𝟔𝟑𝟕 ≈ 𝟔, 𝟔𝟒 𝐦. 



 

Su valor adimensional será: 

𝐡

𝐓
=

6,64

14,73
= 𝟎, 𝟒𝟓 

 

𝐗 = 0,1811 × CB ×
B

Lpp
+ 0,0074 = 0,1811 × 0,67 ×

44,23

318,4
+ 0,0074 = 𝟎, 𝟎𝟐𝟒

x = X × Lpp = 0,024 × 318,4 = 𝟕, 𝟔𝟒 𝐦.

 



Sb = 9,5% × SM 

SM = B × T × CB = 44,23 × 14,73 × 0,67 = 436,51 m2

𝐒𝐛 = 𝟗, 𝟓% × 𝐒𝐌 = 0,095 × 436,51 = 𝟒𝟏, 𝟒𝟔 𝐦𝟐



 

𝐷𝑃 = 15,75 ×
𝑀𝐶𝑂0,2

𝑛0,6

𝑫𝑷 = 15,75 ×
𝑀𝐶𝑂0,2

𝑛0,6
= 15,75 ×

933600,2

1020,6
= 𝟗, 𝟔𝟖 𝒎.

 

 

 

 𝑎 = 𝐴 × 𝑓 × 𝐷𝑃

𝑓 =
(𝐶𝐵 × 𝐵𝐻𝑃)2/3

𝐵 × 𝐿𝑃𝑃

𝑓 =
(𝐶𝐵 × 𝐵𝐻𝑃)2/3

𝐵 × 𝐿𝑝𝑝
=

(0,67 × 93360)2/3

44,23 × 318,4
= 0,11

𝒂 = 𝐴 × 𝑓 × 𝐷𝑃 = 0,67 × 0,11 × 9,7 = 𝟎, 𝟕𝟐



 𝒃 = 1,5 × 𝑎 = 1,5 × 0,72 = 𝟏, 𝟎𝟖

 

𝑐 = 0,12 × 𝐷𝑃

𝒄 = 0,12 × 𝐷𝑃 = 0,12 × 9,7 = 𝟏, 𝟏𝟕

 

 𝑎 = 𝐴 × 𝐾1 × 𝐷𝑃

𝐾1 = (0,1 +
𝐿𝑃𝑃

3050
) × (

2,56 × 𝐶𝐵 × 𝐵𝐻𝑃

𝐿𝑃𝑃
+ 0,3)

𝐾1 = (0,1 +
318,4

3050
) × (

2,56 × 0,67 × 93360

318,4
+ 0,3) = 103

𝐚 = A × K1 × DP = 𝟏

 𝒃 = 1,5 × 𝑎 = 1,5 × 1 = 𝟏, 𝟓

 𝒄 = 0,12 × 𝐷𝑃 = 0,12 × 9,7 = 𝟏, 𝟏𝟕

 𝒅 = 0,03 × 𝐷𝑃 = 0,03 × 9,7 = 𝟎, 𝟐𝟗
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