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Fig. 6.48 Direct stress in a superstructure
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1- Asymmetric Load 2- Fnite Element Analysis (FEA)
3- Shape Function
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1- Ultimate Strength of the Hull Girder
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1- Box Girder 2~ Flange 3- Secondary Structures
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1- Elastic Buckling 2- Euler Buckling Theory
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1- Elasto Plastic Response 2- Johnson Parabola
3- Average Collapse Stress
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1- Membrane Force



LN P R E A

o3lizul 53 3 35 Il (51 1 g8 5 SN (5,35 Ul g5 ga Lol 631 il S g0 26
W 551 81y SV S SIS ek 5595 ooy b o o 3 58
Sloa a3l JS ks 5 S peze 6L ST kb 53 Y pens sl il

.:;;v.‘Lgijjuw)aésb_ju,u&ulg&dcﬂldc..ﬂ

™ SYIE-HPC N g W)

0d 0313 e i bzt (Sl 55 (5 ) youe sla ) JORI VY LS (6,45 o
San S 5 23,8 a5 03l oSS oy b Y pema 555 5 (51 o
S Gl SVl gl i5das 55 o slasL L 6L 6 sl it el
2 Sy el oldzal 53 (5 g gla s A cssb S 38 dyk a5,

2
ocr=———4”E L)z (=3.62E(L)2 SN st) (YY-0)
12(1-4) b b
Tht 2l (0>8) g B Kl sl phu LS 2
’E a o212, t \2
O = [ 1+ (5 P (5)
“T 2 an LT

Loy 4 e 28 Js ala i )0 Kiledd (5150 Jsb g 3 4S e sl
b blie 51,1 64y 350 Y yams 225 Sloo sl 55 S T I P NV CIEREY
3 S pa sl Sy oy iy g 35y dgb g 53 4S5 L gla

Pt b o S 0l SealEaSS b G S Sl il i GBS slpts
T el il 3,05 05 alls

T = E (L) [48+36( % % (TY-0)
S 3 S bl Bl g5 bl sy S5 sl b s G,y sl
R iVt o e LAV LY RSP v v

e e P I P Y SO Y SO P AR Je e pJCe
2803 23 Gl (Y00 ) dmes alou b6 LS s 2y

1~ Plate Buckling
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1- Structural Configuration
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1- Stability and Control
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1- Seasickness 2- Damping 3- Bilge Keel
4- Passive and Active Stabilizing Systems 5- Marine Aerofoil
6- Thrust 7—- Dynamic Instability and Capsize

8- Stability Criteria 9~ Parametric Resonance
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1- Heave and Pitch 2- Hull Stiffness
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Criterion Merchant Naval
ships vessels

Roll angle 6° 6°
Pitch angle - 1.5°
Vertical acceleration

(FP) 02¢g 02¢g
Vertical acceleration

(at bridge) 0.15¢g 0.1g
Lateral acceleration

(at bridge) 0.12 ¢ 01g
Slamming 12/h 20/h
Deck wetness 30—40/h 30-90/h
Propeller emergence 120/h
Subjective motion

magnitude (SMM) 12 12

Notes: 1. Angle and acceleration values are single amplitude, root
mean square (RMS).
2. Significant single amplitudes are approximately double
RMS values shown.
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1- Variance 2~ Lateral Force Estimator
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1- Spiral Diagram
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Cost type Description
Capital costs Design costs
Building costs (down payment and
installments)

Associated loan repayments and
loan interest

Taxes

Depreciation and profit (considered
for convenience as costs)

Daiy running  Crew expenses (wages, benefits,
costs victualling, training, travel, etc.)
Repair and maintenance
Stores
Insurance
Administration

Voyage costs Fuel
Port charges and light dues
Tugs and pilotage
Canal dues

Cargo expenses Cargo handling
Cargo claims, etc.

u—.-uLa CJ: L O ah o.liux ‘J CJL’u “a J.g.‘a J:.:Sual; 4._[‘)5)| J.JL> -LAT)D
&F S ladl Condy 0 gl Jylize Sy, K Ll S50 1 adyl SNl

1- Required Freight Rate




A g
33,5 ) paza b S 2L 3 VS
ST 3 S detes F-1A

LSL“(-:‘*‘:‘.“’ )_<g_> L,_rbl’ BL) Lo gdima 4 “;‘-‘:Sg")h L) JL.A‘ Sleud i
WQS':‘S;J J\:i\ﬁcd:\.aﬁ\&\f&j\.\ﬂj\t;\.‘g:)&m Cﬂ"“:“‘"|g_f"')‘:'+‘
Azd sl (Slg0 gdone a1 s -l Saaalest 5 s kel

W Tlakie VoA

A JUEL PRTEKY D e e (&S f P 0k )3 Sl Saln

u»):..»;):‘4.3\.:.-J:..‘.S&«.QC?UJ.)&Q\.;)\M;\.::}dﬂizs&;l&:S>Lq\

L 33y S ke 53 U 5pm 228 5 OF SUaUE 58 gl 5 L U5 1Sl

LSLA‘;:.‘.SJ")L:S;)JAQLFW‘QwJ:M)f.LFQ)y)é.))d@ubcﬁ‘)ﬁ_)ﬁé\q\

a2 s e gt s g5 K 03 g3 03Ul 6 el Sledg, 510157 g el

W VS PP SURDY

Joe L e Bl Byl L 053 b te Wl slal S¢7 55y sla 228 )
;S‘J’WJ))’YWJLQJL:SO&{.MSJJA,&DT&MJ‘;“J—:S
Azen 3 p 55 Plas b Qb

058 3,05 5k e b s Lol la 2286 55 ol 2laid (T o sla 228 Y
Q,xﬁf‘}o&ygu)pd‘;uﬂubwom@:ﬁo\&
S g pln Sl 228

Sle sl o )l Sls o o 2286 5 ool 3 ¢ e slul b sl 225 Y
ASAS)\A\)LAAK;SL:J\AGBQJ)J")"&J.A:OASJLAJ_‘SJ;J\JA;MJS}JJS
Al e bl sl 51 2S5 5 Lk S sl g o gl ) 52
.sLu_UJ.s)\;q;,w,&sd\jﬁs,);fyéud;:s,ﬂ};._:zlsdhd:.:s
.m;y&.ﬁ‘jwa\g\);b”:)&\ihhﬁU
AL b 53 93 a e 5 05y chiea YL 03,5 a3l oS 5 (b ot (S5l

1~ Similar Ship 2- Dead Weight Carriers ~ 3— Capacity Carriers
4—- Linear Dimension Ships




G5 b Jpel  TYA

..L...:L»Jha.l.o.l..llaﬂ&-isuajﬁlﬁ)FTQAJJNJJLA&%))JNOJMJJJA;))L
P TR W S T AL

SNt ealinl L) Cilsine J b 4 sl (3 ol Oy el L 2y ) o
J,Lq;l.ql‘,u.gps%b.b‘shc@ubgquadh 2 )'|ulr-’°""':‘t5JJTC"?
U ) 5 3550 5k et ploit dslone 4 ol il 133 8 a ST oot

.a),Tc,...x,_|,,—.:sq,|>u{|,.)-|.uwgg,w,:d..&T

T 02 b A9l olal i YYLQ

Sl edlital 228 ol 05y sl e ST e oy B Uy,
gt."'"f-JL'-' o S J" ol )'| C...J)L...ﬁ OT J_g.lb J._g..b C..a\j’ﬁié_‘f)%
- 2 - = 0 . - & - . Y\S‘}S -
tJJ‘J..AJ.i)Uu w‘mﬁ#ﬁﬁw £ S g L‘)Lrbiu";;’.‘-’

b odionls LG YA Jyas s

)bﬁ.»s;._..gﬂ o)l.i:.»‘l.!))hi))‘,.o)\{r»ﬂ-\jaﬂ d')ﬂ;‘ o ol b

ol . s g . . Y ,
‘edb‘a‘u"‘sw’.’fﬂﬂﬂj--*fuuﬂf'&.Jrr—’.""{*(r)crfﬁ’;)
ra»dl,:w\ltfu,u.’p,)!..>La:..~|l.....1..:.bp\!;|m.~.L_...») S w‘\’ubd)‘,

RLIOW PN WAPEY LY ol v J_,-\’ ) LJJ‘J:A ﬁ)u.o .))JT St by Y‘SQJJ )‘ b Y\S

A PR
Type of ship Volume  Ship
fraction  density
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General cargo 0.50 0.50
Ro-Ro 0.55 0.35
Crude oil tanker 0.70 0.75
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Iron ore 1.90 - 3.50
Phosphate 1.12
Coal 0.75 - 0.85
Crude oil 0.78 - 0.92
Residual oil 0.94 - 1.00
Distillates 0.84 - 0.94
Gasoline 0.74
Grain (wheat, corn, rye) 0.6 -0.75
Containers (average) 0.34-0.38
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1. International Maritime Dangerous Goods Code (IMDG) (1965)
2. Code of Safe Practice for Bulk Cargoes (1965)
3. Code for the Construction and Equipment of Ships Carrying Dangerous
Chemicals in Bulk (1971)
4. Code of Safe Practice for Ships Carrying Timber Deck Cargoes (1973)
5. Code of Safety for Fishermen and Fishing Vessels (1974)
6. Code for the Construction and Equipment of Ships Carrying Liquified
Gases in Bulk (1975)

1- International Maritime Organization

2- Inter — governmental Maritime Consultative Organization

3-Martime Safety Committee

4-Marine Environment Protection 5-Legal Committee
6- Technical Co ~ operation Committee
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7. Code on Noise Levels on Board Ships (1971)

8. Code of Safety for Nuclear Merchant Ships (1981)
9. Code of Safety for Special Purpose Ships (1983)
10. International Bulk Chemicals Code (1983)

11. International Gas Carrier Code (1983)

£.8 Jyir

International convention Entered into
force

Safety of Life at Sea (SOLAS) 1974 1980
Protocol of 1978 relating to SOLAS 1981
International Regulations for

Preventing Collision at Sea 1972 1977
Prevention of Pollution of the Sea

by Oil 1954 1958
Prevention of Pollution from Ships

1973 and Protocol of 1978

(MARPOL 73/78) 1983
Load Lines 1966 1968
Tonnage Measurement of Ships

1969 1982
Civil Liability for Qil Pollution

Damage 1969 1975
Protocols of 1976 and 1984 to

Above 1981

Civil Liability in the Field of

Maritime Carriage of Nuclear

Matenal 1971 1975
Athens Convention Relating to

Carriage of Passengers and their

Luggage by Sea 1974, and

Protocol of 1976
Torremolinos International

Convention for the Safety of

Fishing Vessels 1977
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International Load Line Certificate

Cargo Ship Safety Construction Certificate
Cargo Ship Safety Equipment Certificate
Cargo Ship Safety Radiotelegraphy Certificate
Passenger Ship Safety Certificate

International Oil Pollution Prevention Certificate
international Tonnage Certificate

Certificate of Registry

© ® N O O s © N

International Certificate of Fitness for the Carriage of Dangerous

Chemicals in Bulk (Chemical Tankers)

10. International Certificate of Fitness for the Corriage of Liquefied Gases in
Bulk (Gas Carriers)

11. International Pollution Prevention Certificate for the Carriage of Noxious
Liquid Substances in Bulk
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