Hull Shell, Deck, Cockpit, Bulkheads, Stiffeners

12. Structural calculations (according to ABS Rules)

See spreadsheet next pages...

Rudder Stock
(according to Fig 14.15 of Larsson&Eliasson, idem 9.1 ABS rules)
Value Unit Comments
hil 2.619 between 0 and 6 => ok
t 0.162 greater than 0.06 => ok
Cir 1.5
Alr 1.60
N 1 from LDR
Fr 31931 N Formula 21
lc 0.1172 larger than 0.125.1=0.105 => ok
Tr 374236 Ncm Formula 20
hb 22 m
h 22 m
lu 08 m
I 04 m
Mr 3122183 Ncm Formula 19
sigma_c 20700 N/cm2 | Stainless steel type 316
Diameter 11.5931 com Formula 22
Keel Bolts
Value Unit
| Material AH36 type steel
Yk (mm) 898 mm
Wk (ballast weight, N) 57494 N
sigma_y (N/mm2) 245 N/mm2
tau_y (N/mm2) 410 mm
D_k (mm) 180 mm
Number of keelbolts 19
Grounding |.oads:
F_delta 1.3E+05 N
Coeff 202 N
load aft=Coeff*F_delta 26E+05 N
load upward=1.5*F_delta 1.9E+05 N
Total keelbolts surface 4827.51 mm2
Grounding Design Stress Requirements  Stress Requirement
Shear Stress 53.1871 < 307.5 ok...
Primary Stress 39.4446 < 183.8 ok...
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13. Large Angle Stability Analysis (Hydromax)

Item Name Quantity Weight kg Long.Arm m Vert Arm m Trans.Arm m FS Mom.
kg.m
| Lightship 1 12940 -0.307 -0.203 0.000 0.000
Total Weight= 12940 LCG=-0.307 VCG=-0.203 TCG=0.000 0
Heel angle 0 10 20 30 40 50 60
GZm 0 0.333 0.61 0.81 0.956 1.042 1.068
WL Length m 13.98 13.992 14.014 13.945 13.631 13.453 13.451
Immersed Depth m 2.8 2.75 2.577 2.281 1.874 1.384 0.86
WL Beam m 3.497 3.429 3.217 3.008 2.868 2.7 3.154
Wetted Area m*2 47.619 47.126 45.201 43.581 42.492 41.455 38.81
Waterpl. Area m"2 34.038 33.345 31.481 29.793 28.89 26.89 24,737
Prismatic Coeff. 0.444 0.445 0.449 0.452 0.458 0.47 0.501
Block Coeff. 0.092 0.095 0.108 0.131 0.172 0.242 0.4
LCB from Amidsh. (+ve fwd) m -0.307 -0.307 -0.304 -0.301 -0.29 -0.276 -0.26
VCB from DWL m -0.28 -0.287 -0.301 -0.308 -0.303 -0.298 -0.307
TCF to zero pt. m 0 0.236 0.484 0.712 0.888 0.872 0.8
Heel angle 70 80 90 100 110 120
GZm 1.059 0.986 0.849 0.682 0.493 0.293
WL Length m 13.004 12.98 13.37 13.739 14.043 14.319
Immersed Depth m 0.872 0.934 1.071 1.17 1.226 1.236
WL Beam m 4.131 2117 2.094 2.115 2.144 2.209
Wetted Area m"2 35.535 34.191 34.583 34.779 34.968 35.276
Waterpl. Area m"2 23.557 21.815 20.782 20.498 20.492 20.874
Prismatic Coeff. 0.583 0.628 0.613 0.599 0.586 0.572
Block Coeff. 0.403 0.489 0.419 0.37 0.341 0.322
LCB from Amidsh. (+ve fwd) m -0.24 -0.225 -0.217 -0.217 -0.225 -0.243
VCB from DWL m -0.327 -0.347 -0.362 -0.375 -0.382 -0.382
TCF to zero pt. m 0.712 0.697 0.573 0.449 0.314 0.185
Heel angle 130 140 150 160 170 180
GZm 0.09 -0.1 -0.255 -0.335 -0.303 0
WL Length m 14.581 14.584 14.567 14.532 14.461 14.203
Immersed Depth m 1.199 1.115 0.989 0.847 0.789 0.702
WL Beam m 2.318 2.522 2.884 3.369 3.848 4.166
Wetted Area m”2 35.724 36.408 37.497 38.926 40.122 44.23
Waterpl. Area m”2 21.648 22.856 24.921 28.012 31.455 36.729
Prismatic Coeff. 0.551 0.523 0.48 0.433 0.387 0.378
Block Coeff. 0.31 0.306 0.302 0.303 0.286 0.303
LCB from Amidsh. (+ve fwd) m -0.267 -0.295 -0.324 -0.349 -0.368 -0.372
VCB from DWL m -0.374 -0.355 -0.324 -0.283 -0.246 -0.214
TCF to zero pt. m 0.064 -0.032 -0.085 -0.098 -0.117 0




14. Performance Prediction (Span)

. Hull Heel Fwd Side Form  Induced

W) @eg) naker () (se) 2 ( Al Fote Foce Reef Fat Dmg Do ol N g Crew
6 35 down 947  21.04 397 325 387 046 275 1 1 036 0.09 256 0.34 165 1.24
6 39 down 984 2225 45 349 421 0.56 3 1 1 047 009 279 0.37 1.79 137
6 42 down 10.07 23.18 4.84 36 442 064 315 1 1 056 0.08 293 0.39 1.87 145
6 45 down 1024 24.14 514 364 458 072 3.26 1 1 064 0.08 3.03 0.4 1.93 1.5
6 50 down 10.42 25.8 556 357 476 084 3.37 1 1 077 007 313 0.41 2 155
6 60 down 1048 29.28 617 309 478 105 3.38 1 1 099 0.06 3.14 0.41 2 156
6 75 down 9.98  34.97 664 172 421 1.21 2.98 1 1 117 004 277 0.37 176 1.38
6 90 down 8.85 42.08 6.57 0 323 1147 221 1 1 114 0.02 205 0.27 135 097
6 100 down 7.81 4843 621 -1.08 247 1.02 1.59 1 1 1.01 0.01 1.47 0.19 1.04 0.63
6 110 down 6.62 57.44 56 -1.91 166 0.79 096 1 1 078 0.01 0.89 0.12 0.7 0.31
6 80 up 9.69 37.73 662 115 489 1.21 3.06 1 1 1.16 0.04 324 0.38 2.03 158
6 S0 wup 9.26  40.56 7.03 0 518 138 3.18 1 1 134 0.04 34 0.39 215 165
6 100 up 847 4444 71 123 4862 14 285 1 1 137 0.03 3.08 0.35 192 1.51
6 110 up 74 5001 6.82 -2.33 36 127 218 1 1 125 002 237 027 1.5 1.13
6 120 up 6.14 58.4 624 -312 253 1.03 1.42 1 1 1.02 0.01 1.54 0.17 1.06 0.65
6 130 up 4.91 70.73 551 -3.54 163 075 081 1 1 075 0 089 0.1 0.69 0.3
6 140 up 3.89 8865 472 -362 091 053 0.39 1 1 053 0 043 0.05 0.39 0.1
6 150 up 327 11232 4 -346 043 037 047 1 1 037 0 019 0.02 0.18 0.02
6 165 up 2.87 146.98 343 -332 016 027 0.06 1 1 027 0 006 0.01 0.07 0
6 175 up 2.8 169.14 328 -326 006 024 0.02 1 1 024 0 002 0 0.03 0
6 180 up 28 180 325 -325 -0.02 024 -0.01 1 1 024 0 -0.01 0 0.01 0
8 35 down 1245 2117 5.13 42 793 08 476 1 1 063 017 443 0.58 33 172
8 39 down 1284 2251 572 444 891 098 512 1 1 082 016 475 0.63 367 1.7
8 42 down 13.07 23.53 6.11 454 949 111 5.31 1 1 096 015 4.94 0.65 388 1.7
8 45 down 13.25 24.55 646 457 994 124 547 1 1 11 0.14 508 0.67 404 1.7
8 50 down 13.47 26.23 7 45 1048 145 563 1 1 1.32 013 524 0.69 4.23 1.7
8 60 down 13.41 30.17 764 382 1019 179 551 1 1 169 0.1 5.12 0.68 4.09 1.7
8 75 down 1255 37.11 796 206 778 206 464 1 1 1.99 007 43 0.57 316 172
8 90 down 11.17 4494 7.9 0 486 1.97 34 1 1 193 0.04 3.16 0.42 2 1.58
8 100 down 10 5114 765 -133 359 172 249 1 1 1.7 0.02 231 0.31 149 113
8 110 down 8.58 60.06 699 -239 241 1.33 1.52 1 1 132 0.01 1.42 0.19 1 0.6
8 80 wup 1224  39.32 8.07 1.4 11.6 22 529 1 1 212 0.08 564 0.65 46 1.7
8 90 up 11.43 43.6 8.28 0 1134 246 516 1 1 239 0.08 556 0.63 4.49 1.7
8 100 up 1042  48.75 827 -144 874 243 434 1 1 238 0.05 47 0.53 353 1.1
8 110 up 9.24  54.67 81 -277 56 218  3.31 1 1 215 0.03 36 0.41 23 1.7
8 120 up 7.88 62.1 772 -386 374 178 226 1 1 176 002 246 0.28 155 1.19
8 130 up 6.43 73.56 7 45 246 133 135 1 1 132 0.01 1.48 0.17 1.02 0.62
8 140 up 518 9142 6.05 -4.63 14 095 066 1 1 094 0 073 0.08 059 0.22
8 150 up 44 11347 523 453 072 067 0.3 1 1 0.66 0 033 0.04 0.3 0.06
8 165 up 3.86 147.27 454 439 027 048 0.1 1 1 048 0o on 0.01 0.12 0.01
8 175 up 3.76 169.23 434 432 0.1 0.44 0.04 1 1 044 0 004 0 0.04 0
8 180 wup 3.76 180 43 43 -004 043 -0.01 1 1 043 0 -002 0 0.02 0
10 35 down 15.12 213 6.01 493 1373 117 6.77 1 096 093 0.25 6.3 0.83 545 1.68
10 39 down 1553 2253 6.7 521 16.11 143 749 1 1 119 024 6.96 0.92 621 1.66
10 42 down 1578 235 716 532 17.08 1.61 7.74 1 1 139 0.23 7.2 0.95 649 1.66
10 45 down 159 2463 7.5 5.3 17.6 18 7.87 1 1 1.58 0.21 7.32 0.97 6.63 1.65



10 50 down 15.92 26.8 789 507 17.64 21 7.86 1 19 0.19 73 0.96 6.62 1.65
10 60 down 1558 31.73 833 4.16 16.08 26 739 1 245 0.15 6.87 0.91 6.11 1.66
10 75 down 1454  39.89 86 223 1197 299 6.09 1 289 0.1 5.65 0.75 471 169
10 90 down 13.01 48.97 8.54 0 706 285 437 1 2.8 0.05 4.05 0.54 287 172
10 100 down 11.74  55.88 83 -144 445 246 313 1 243 0.03 29 0.38 1.83 146
10 110 down 10.32 64.22 787 -269 3.01 1.92 2 1 1.9 0.01 1.87 0.25 125 087
10 80 wup 13.99 4135 8.77 152 20.05 33 743 1 316 0.14 7.97 0.91 725 163
10 90 up 13.07 4682 8.95 0 1776  3.61 6.84 1 3.5 0.11 7.4 0.84 6.59 1.65
10 100 wup 12.02  53.17 895 -1.55 13.31 3.59 566 1t 35 0.08 6.15 0.7 516 1.69
10 110 up 10.76  60.32 8.77 -3 865 324 428 1 319 0.05 4.66 0.52 347 17
10 120 wup 934 68.54 845 -423 498 268 299 1 265 0.02 3.28 0.37 2.04 1.6
10 130 wup 7.86 78.74 8.01 -515 323 206 1.88 1 205 0.01 2.08 0.23 1.34 0.97
10 140 up 6.49  93.53 732 -5.61 1.94 1.49 1 1 148 0 1.1 0.12 081 041
10 150 wup 657 1152 6.36 -5.51 1.04 106 046 1 1.06 0 051 0.06 044 0.3
10 165 up 4.9 147.82 559 54 042 078 0417 1 078 0 0.8 0.02 0.18 0.02
10 175 up 476 169.37 536 -534 0.16 0.7 0.06 1 0.7 0 007 0.01 0.07 0
10 180 wup 4.76 180 532 -532 -007 069 -002 1 069 0 -0.03 0 0.03 0
12 35 down 17.58 21.39 6.71 55 1849 148 8.16 08 1.19 029 759 1 6.95 1.64

12 39 down 1792 2274 7.38 574 20.68 177  8.69
12 42 down 18 2392 7.72 574 21.86 2 895
12 45 down 1799 2518 798 564 2281 224 915
12 50 down 17.83 27.38 83 533 2409 263 939
12 60 down 17.37 3258 876 438 23.08 335 9.14
12 75 down 16.35 419 912 236 1677 397 755
12 90 down 1478 52.21 9.06 0 979 381 5.33
12 100 down 13.44 59.99 879 153 552 326 375
12 110 down 11.94 689N 836 -28 353 253 241
12 80 wup 1532 4275 9.19 16 27.38 4.1 8.72

0.87 1.5 027 808 1.07 752 1.62
089 1.74 026 832 1.1 781 161
091t 1.98 0.26 8.5 1.12 8.03 1.6
0.96 238 025 873 1.15 83 158
3.14 0.21 8.5 1.12 8.03 159
3.83 0.13 7.01 0.93 6.28 1.66
3.74 0.07 495 0.65 3.80 1.7
3.22 0.04 348 0.46 2.25 1.7
2.51 0.02 226 0.3 1.45 1.1
096 3.93 0.18 938 1.07 892 154

R T U T G |

12 90 up 14.37  48.87 9.45 0 2489 463 825 1 448 0.15 8.94 1.01 8.38 1.57
12 100 up 1346  56.43 9.53 -1.65 1841 478 6.93 1 468 0.1 7.54 0.85 6.74 164
12 110 up 1225 64.66 936 -3.2 1228 442 5.33 1 436 006 582 0.65 479 1.69
12 120 wp 10.81 73.82 905 -453 722 376 379 1 373 0.03 417 0.47 291 172
12 130 up 928 84.67 863 -555 4.01 2.97 24 1 295 002 265 0.29 1.64 1.3
12 140 up 7.85 98.41 812 -622 243 218 1.32 1 218 0.01 1.45 0.16 1.01  0.61
12 150 up 6.76  116.6 745 -645 1.4 1.56  0.66 1 156 0 072 0.08 058 0.22
12 165 up 56.97 148.39 66 -637 059 116 0.24 1 1.16 0 026 0.03 0.25 0.04
12 175 up 6.82 169.56 633 63 024 1.05 0.09 1 1.05 0 0.1 0.01 0.1 0.01
12 180 wup 5.82 180 6.28 -6.28 -0.1 1.03 -0.04 1 103 0 -0.04 0 0.04 0
14 35 down 19.83 21.56 721 591 221 1.7 9.04 0.75 1.4 0.31 8.4 1.1 7.91 1.6

14 39 down 20 23.2 7.75 6.02 238 204 938
14 42 down 1999 2455 802 596 2475 2.3 9.55
14 45 down 19.91 25.95 824 583 2556 258 9.69
14 50 down 19.67 28.32 855 549 26.71 3.02 987
14 60 down 1894 3324 9.04 452 2827 3.87 10.1
14 75 down 17.92 43.04 955 247 2247 489 897

0.76 1.76 029 872 1.15 8.28 1.58
0.77 203 0.28 8.88 1.17 848 1.57
079 23 027 9.01 1.19 863 1.56
083 276 026 9.18 1.21 885 155
093 3.63 024 939 1.24 91 153

1 472 017 832 1.1 7.82 1.6

14 90 down 16.51 54.67 9.55 0 1283 483 634 1 474 009 588 0.78 497 1.69
14 100 down 1515 63.22 923 16 7.3 414 442 1 4.09 004 412 0.54 295 172
14 110 down 136 7277 8.77 -3 413 321 2.87 1 319 0.02  2.69 0.35 169 135
14 80 wup 16.73 4473 949 165 30.13 47 9.06 0.83 4.52 018 977 1.1 9.39 1.5
14 90 wup 1546  50.63 9.81 0 30.16 5.38 9 095 522 0.16 9.75 1.1 9.36 1.5
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14 100 wup 1465 5875 10.02 -1.74 2409 587 8.03 1 574 013 875 0.99 8.16 1.58
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11.14
11.37
111
9.22
6.76
4.62
10.45
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-0.01
1.27
1.3
1.32
1.34
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1.36
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0.83
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1.28
1.26
1.19
1.08
0.89
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0.38
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0.09
0.04
-0.02
-0.02
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2.04
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0.14
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8.5
8.76
8.91
9.05
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9.54
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OBMC

Oyster Bay Marine Center
(516) 624-2400

NAVTEC ROD RIGGING

Why Rod?

Lowest Stretch: Navtec's rod stretches 30% less than 1 x 19 wire.
Lowest Windage: Navtec's rod is up to 35% smaller in cross sectional area than 1 x 19 wire.
Lowest Corrosion: Navtec's Nitronic 50 Rod lasts considerably longer than 1 x 19 wire.

It it is time to replace your standing rigging, give us a call or send us an e-mail message

STANDARD NAVTEC ROD SPECIFICATIONS

NITRONIC 50 COIL

Diameter I\él::ian':il:‘m an::ia“I:::lm Weight Weight Equivalent Equivalent
Rod Size ||Diameter (in) (mm) Strengtl? Strengtl? (Ibs.?ft.) (kg. Ig m.) Wi(l;::;ze Wi?euSize (in)
(Ibs.) (mm)
| -4 | 0172 J[ 44 ][ 4700 | 2436 ][ 0079 ][ o.118 || 5 | 732 |
| 6 | o198 | 50 || e300 || 2864 | o105 || o157 | 6 Il 1/4 |
-8 | 0.225 5.7 8,200 3,727 0.136 0.202 7 9/32
[ 10 |[ o0.250 6.4 [ 10,300 |[ 4682 0.168 0250 J[ 8 | 5/16
[ 12 0281 |[ 71 || 12500 5682 | 0212 |[ 0316 || 9 I 3/8 |
| 17§ o33 | 84 || 17500 || 7955 || 0203 | 0435 ][ 11 Il 7116 |
[ 22 [ 0375 || 95 | 22500 10,227 || 0378 |[ os62 |[ 12 ][ 1/2 |
[ 30 |l o437 || 1114 ][ 30,000 13,636 0513 | o7ea [ 14 || 16 |
[ -0 || o500 | 127 ][ 38,000 17,273 0672 || 1000 |[ 16 || 5/8 |
48 || o562 | 143 || 48000 ][ 21,818 || o848 ][ 1263 J[ 19 | 34|
60 || os60 |[ 168 || e7000 ][ 30455 [ 1170 [ 1742 J[ 22 || 7/8 |
| 76 || oros || 179 || 76000 || 34545 || 1335 | 1987 | It |

http://www.obmc.com/navtec %20rod%20rigging.htm 11/21/72003



Student name

s Comments Grade
]‘@Xls \{bwhe(/l [ ]z@

Oral Presentation 7

Given to the 13.734 class. 8

Preliminary Design
Design phylosophy, choice of initial
parameters, comparison with existing
designs. 10

Hull Design

Line drawings, sectional area curve, [/
maximum area section, canoe body
specifications. 12

Appendage Design 7

<

~y

Planform design, profite choice, location. ' 7

Sailplan and Rig Design

Sailplan choice, sailplan dimensions, rig
dimensions, rig structural design. 10

Structural Analysis

Construction method choice, deck and hull ( (/
structural design, including internals, keel
attachment, and rudder stock. 10

Weight Table (f

Weight and center of gravity estimates of
different components, final LCG and VCG. 6

Interior and Deck Layout

Interior arrangements, and deck layout. 5

Stability Analysis )
Large angle stability analysis performed ;
with Hydromayx, including angle of positive
stability nad hull characteristics when

heeled. 7

Performance Analysis <

Polar graph from Span, comparison with
existing designs. 5

Overall Design V)

Achievement of initial goals. 5

Final Report ] 4_

Presentation, organization, completeness. 15

Final Grade ,)6




Student Name: Alexis Manneville

Design Philosophy

Clear and concise.

Preliminary Design

The choice of initial parameters is good.

Canoe Body Lines

The canoe body lines look well balanced.
Hydrostatic data seem reasonable, and the area curve looks nice.

Appendage Design

The design of the appendage is well done; the profiles chosen for both the keel and the rudder
are very good. Two notes: the first is that the curved leading edge of the keel is not very
smooth, or at least that is how it appears from the pictures. The second is about the planform of
the rudder: as designed it will give a lot of helm to the skipper, making it heavy to adjust. Also
the curved leading edge brings the rudder stock, that is straight, very close to the leading edge
itself, where the rudder is not very thick. A straight leading edge might be a better choice.

Sailplan and Rig Design

The sailplan is very well developed.
Structural analysis is complete and correct.

Deck and Interior Layout

Deck is nicely laid out. In the interior, it would be nice to have some sea berths for the long
passages.

Structural Analysis

The structural analysis seems correct and complete.

Weight Table
The weight table is as complete as it can be at this stage of the design.

Large Angle Stability Analysis

A righting arm plot as well as the Hydromax table is included. The angle of positive stability is
very reasonable.

At 20 deg of heel the boat does not pick up any length, but it drops more than 2 m? of wetted
surface, without acquiring a significant trim (0.5 deg.)

Performance Analysis

Complete.

Overall Design
The overall design is well developed and consistent with the initial goals set.

Final Report

The final report is well organized and well written. It is complete and concise, without useless
information.
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Student name
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13.734 — Sailing Yacht Design L Fall 2003

Student Report Evaluation

Yacht:
“Lazy Girl”
by Meghan Brogan

Evaluated by:
Alexis Manneville

e Preliminary Design: 10/10
The design philosophy is clear and very reasonable. The design is clearly inspired by the
existing Fantasi 44, which justifies the choice of the initial parameters.

e Hull: 11/12
The line drawings do not show the buttocks neither the grid (x,y,z values of the positions
of sections, buttocks and waterlines), so that the profile view and the body plan are not
very useful. I could not find Figure 3 (perspective view of the Canoe body). The sectional
area curve looks good. The canoe body specifications are reasonable (Cp and Tc), but we
can not tell how the LCB and LCF were chosen. However, their positions can be
computed at 3.8% and 5.7% of Lwl aft of amidships, which are pretty good values.

e Appendages: 5/7

We do not know the thickness-to-chord ratio of the rudder at the root, so that we can not
check whether the rudder stock fits in it or not. The 80mm stock wouldn’t fit unless t/c is
larger than 8/61.7=13% at the root. We can not tell whether the stock diameter of 80mm
computed according to the ABS rules or guessed. The keel looks good. The choice of the
profile is not optimum (NACA 64- or 65- series), but performance is clearly not a prime
design objective here. However, we do not know how the longitudinal position of the
keel was chosen (Balance? value of the lead?).

e Sailplan and Rig: 7/10

The choice of a reasonable total sail area based on a Dellenbaugh Angle of 12.5 for
comfort and handling reasons is good. With an overlap of 117%, the jib might interfere
with the rig. We do not know if the position of the chain plates at 0.85*b/2 was imposed
by this constraint, but this low value should hopefully prevent any interference. The
required minimum transverse moment of inertia Ixmin is the MAXIMUM
(Ixmin=164cm4) of the moment of inertia computed for the 3 panels, not the MINIMUM
(Ixmin=117cm4), since the chosen mast section has to satisfy the requirements for all the
3 panels. However, the chosen Selden mast section still satisfies Ixmin=164cm4 since it
has an Ix of 193cm4. We do not know which wire diameters are chosen following the
shrouds loading computation. The forestay and backstay loads are not computed. What is
the fractional-rig ratio?



e Structural Analysis: 10/10
The construction of cold molded wood is a good idea and leads to a light hull shell, as
expected by the designer. It is strange that the reinforced shell required thickness
(9.27mm) is smaller than that of the bottom (19.65mm). The deck is very light (310kg),
which is good for stability. The keel bolts and the internals seem reasonable.

e Weight Table: 5/6
It is difficult to tell where the reference point for the VCG is. It seems different than for
the Hydrostatics computation. Maybe the reference height is the freeboard forward?
(Anchor at z=07?) The weight of the hull shell is not updated according to the structural
calculation (571kg only, whereas structural calculation give 823kg+340kg). The LCG
was not computed.

e Interior and Deck Layout: 5/5
The cockpit and the pilot house looks very good: the high head clearance should be very
comfortable, and the windows are good for the interior lighting. The deck hardware is
well detailed, as well as the interior. Both plan view and profile view are helpful to better
visualize the interior layout. Is it safe to have the play area so close to the galley? (Kids
playing while cooking at sea?).

e Stability Analysis: 7/7
We do not know whether the large angle stability analysis was run with the initial
estimate of the VCG position, or with the VCG position computed in the Weight Table.
The maximum angle of positive stability is very large (almost 140 degrees) which is very
good from a safety point of view.

e Performance Analysis: 5/5
Taking into account the design objectives, the performance of the design is reasonable
beating upwind in moderate to strong winds. This is good from a safety point of view.
The design is obviously penalized downwind by its low Sail Area to Displacement ratio
and it low Length to Displacement ratio. It is interesting to see that the initial VPP was
very close to the final estimate by SPAN.

e Overall Design: 5/5
The design objectives are clearly achieved, in good agreement with the initial design
philosophy.

e Final Report: 14/15
The final report is well presented and easy to read. It would have been more logical to
place the weight table after the structural computations, and to update it according to the
computed structural weights. The weight breakdown of the standing rigging could easily
have been computed once the loads were known (shrouds and spreaders should push the
total VCG up). Overall, the most important parts of the design of the yacht are globally
well covered.

Final Grade: 84/92





