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1.- You have to design a shaft which is clamped on one end and simply supported on the other, and

supports a force which is a random variable with Normal distribution: mean= 1000 kg, st.dev.= 100
kg. Total length of steel shaft is 2 meters.
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If the design requirements specify that probability of exceedance has to be 1073, select the diameter for
the shaft. (35)

2.- Fatigue: Explain the reasons why welding is a major cause of fatigue damage in ship structures.
(10)

3.- Hull beam bending.- A box barge (Length: 80, Breadth: 12, Depth: 6 m) built with standard steel
navigates in still water in the conditions depicted in the following figure. Estimate using the standard
wave method the maximum bending moment in Sagging condition when navigates in sinusoidal sea
waves of 3.0 meters in height.
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Weight of hull and cargo may be considered as uniformly distributed. Cargo weight is 525 tons. (35)

4.- Inertial load.- A coast guard patrol boat (L: 40, B: 7.5, T: 3.0 meter, Cg: 0.52, V: 25 knots) has a 5-
ton machinery for maneuvering in her aft

compartment. Applying formulations from a @ ?

ship classification society, the following values Rudder mackiners

have been estimated: acceleration in heave: 6.53 5~ . e

m/s?, and, amplitude and period of pitching: —

20.3° and 3.63 seconds. Estimate the inertial @ o ) 6) . @7
load and express it as a percentage of the static s e .
value. (20) [ 3 I Iy 2R E@
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Useful information:

Rayleigh distribution: f(r)=-——

r

OR
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, Normal distribution: f(x)=

ox
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STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.

Z ] 01 M2 M3 A4 JME 6 AT M8 09
0.0 | 50000 50399 50798 1197 51585 51994 52392 53790 53188 33586
01 [ 53983 54380 34776 53172 35367 35942 56356 56749 537142 57535
0.2 | 57926 58317 38706 59093 59483 59871 B0257 60642 61026 61409
0.3 [ 61791 B2172 62552 52930 63307 63683 BH4058 64431 64803 3173
0.4 | 65342 65510 2 &6276 66040 0 67003 0 67364 67724 6BOBZ  6B43%  6BT93
0.& | 68146 62497  A9847 70194 70540 TOBE4 T1226 71366 71904 72240
0.6 | .T2373 J2807 0 73237 T3565 73881 4213 J4537 74857 75175 73480
0.7 | 75804 76115 Ted424  TeTI0 77033 TYI3T 0 7Te3T 77935 7230 78324
0.8 | .TEEI4 79103 793R 79473 J9%335 80234 8051 80785 81057 81327
0.9 | 813584  E185% 821111 82381 82630 8XESd B3147 B339 83645  B3EDL
Lo | 84134  B4375 34614  B484%  B30B3 85314 B5343 B5780 85093 B6214
L1 | .B5433 Boes0  86Be4  BTOTe  BVIBE  BT4S3 A7698  BT7900  8E100  BE29E
1.2 | .BB493 B8B83 BBETT  BOOAS 89231 89435 89617 BTG _BDOTI 20147
1.3 | %0320 90490 50638 B0824 90538  9114%  %130% 91466 81621 21774
1.4 | %1924 93073 83230 52344 923507 92647  S2TES 52523 93034 93189
L& [ %331% 93448 83574  B8369% 93522 93043 L4062 24179 94285 54408
16 | 54520 94630 594738 54845 84550 93053 83154 53334 95352 B34
LT [ %5343 BD3637 85718 83818 93507 93%%4 %6080 95164 86245 94327
L8 | 56407 96485 946362 86638 96712 96TE4 96836 96926 | B6DES BT062
1.9 | 57128 97183 97257 97320 97381 87441 57500 97538 97413 87670
10| 8TT33 87778 87831 57882 97932 97982 58030  9BOTY 98124 9816
2. 58214 BB23T  8B300 583 BE382 8B4 58441 BE500 98337 9854
11| S8610 98645  9B6T® 98713 Q8745 9ETTR 5880%  9EB40  9BETD  9EEDS
13 | SB928 98956  O9B9E3 89010 99036 99061 59085 99111 89134 599138
24 | SR180 95302 89314 59243 09266 99286 99305 85324 99343 59361
1LE | 58379 95394 80415 89430 99446 9946l 59477 99482 99506 99520
16 | 93334 959347 89560 99573 09585 99593 Ses0s 9562l 89632 59543
LT | 834633 boe6d 99674 994E3 29683 99702 29711 29720 99718 09716
1B | %9744 9975} 90760 B9T4T 99774 997El S9TEE 99795 99801 B980T
1% | 53813 9819 89E15 98311 089836 99E41 59846 95851 B9836 509861
30 [ 53863 Hb9862 99874 5098YVE 90882  90BE5 00 998ES 0 99883 99E%4 99900
A1 [ 58903 9906 99910 99913 529516 99913 59921 89524 99024 580929

2 | 59831 B5934 99934 S893F 99840 99942 58944 95544 90043 59950
3.3 | 53952 99953 90955 89957 99538 99950 5994l 89562 99084 98943
34 [ 580966 95558 90068 99870  995T7] 8972 59973 89874 99075 59976
3.8 [ 58977 9557 90978 89979 99580  993El 59981 9583 99083 BO083
36 [ 53984 959585 90985 59586 909988 99987 99987 99988 90083 B008S
AT [ SB98% 95590 909350 99990  9959] 899391 59991 99932 00092 50092
18 [ 58993 b5993 99943 59994 99584 99054 99994 95505 G9O0%5 80005
1.9 | 98095 89995 09094 99006 00906 009095 0 90095 Q9906 09997 94047

Position of rotation above base line, as the lowest between: Z = Ml'n{

different accelerations: agquy = fZaiZ
i
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