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O ABSTRACT O

The ship's lightweight is considered one of the main requirements of preliminary ship
design. It's the most application parameter, which can be utilized starting from preliminary
design phase all the way through the construction, until reaching the ship to the launching
and delivery stage. Therefore, it's necessary a reliable estimation of weight to maintain a
successful performance of ship. The weight is the major factor in determining the a
adequacy of the ship stability before performing strength calculation. The accurate
estimation of weight, plays the crucial role in determining the structural cost and
competitive pricing.

The ship's hull forms the main body of the ship. It's the most notable structural entity of the
ship. It's the watertight enclosure of the ship, which protects the cargo, machinery and
accommodation spaces of the ship from the weather, flooding, and structural damage. The
weight of ship's hull forms from 50% to 80% of the lightweight for most of merchant ships.

This research aims to determine the structural weight of new ships hull based on principal
dimensions using simplified calculation method.

Keywords: Light weight, principal dimensions, Hull weight, Dead weight, statistical
data of exiting ships.
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Ship Type DWTt/A | Ws/W % | Wo/W % | Ww/W %
%

cargo ship 5000-15000 tdw 60-80 55-64 19-33 11-22
coastal cargo ship 499-999 GT 70-75 57-62 30-33 9-12
bulker 20000-50000 tdw 74-80 68-79 10-17 12-16
bulker 50000150000 tdw 80-87 78-85 6-13 8-14
tanker 25000120000 tdw 65-83 73-83 5-12 11-16
>200000tdw 83-88 75-83 9-13 9-16
containership 10000-15000tdw 60-76 58-71 15-20 9-22
20000-50000tdw 60-70 62-72 14-20 15-18
ro-ro ship <16000 tdw 50-60 65-78 12-19 10-20
reefer 300000-600000cuft 45-55 51-62 21-28 15-26
ferry 16-33 56-66 23-28 11-18
trawler44-82m 30-58 42-46 36-40 15-20
tug 500-3000kW 20-40 42-56 17-21 38-43
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Mean value Range

Tankers 0.032 +0.003 1500 -40000
Chemical Tankers 0.036 +0.001 1900 -2500
Bulk carriers 0.031 +0.002 3000 -15000
Container Ships 0.036 +0.003 6000 -13000
Refrigerated Cargo 0.034 +0.002 4000 -6000
Coasters 0.030 +0.002 1000 -2000

Offshore Supply 0.045 +0.005 800 -1300

Tugs 0.044 +0.002 350 -450
Research Ships 0.045 +0.002 1300 -1500
Ro-Ro Ferries 0.031 + 0.006 2000 -5000
Passenger Ships 0.038 +0.001 5000 -15000
Frigates and Corvettes 0.031 Not Known
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Dead length overall length between Breadth Draught
weight (ton) (m) perpendicular (m) B(m) T(m)
1000 67 61 10.7 3.8
2000 82 75 13.1 4.8
3000 92 85 14.7 5.5
5000 107 99 17.0 6.4
10000 132 123 20.7 8.1
12000 139 130 21.8 8.6
18000 156 147 24.4 9.8
30000 182 171 28.7 10.5
40000 198 187 30.7 11.5
70000 233 222 32.3 13.8
90000 251 239 38.7 15.0
120000 274 261 42.0 16.5
150000 292 279 44.7 17.7

journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279

355



Tishreen University Journal. Eng. Sciences Series € 2020 (1) aaall (42) alaal) Zausighl aslall . 080 daals Al

Y =a X7 8] Sl Jall Gy Ay Jpenal) sl Aiedl Baull) sl Ly & i) Gl st e
sl Bl i = B 5 o cJgend) Gl = X 5 ¢(Lap ,B,T,0) dniull ieulily) sbV) Jici =Y cCum
(B Gyl (LBP 5l o Jshll ) dalall aibiad) tnd Galud) slad) aosil e & 1@ 25 . b))

9 T sl Jgenall (3510 @l i€ (T Lubalall D 3aall

Lgp= 6.7(DWT)* (m) ropalill o Jokll -1
B= 1.7(DWT)*?”  (m) el 2

= 0.7(oWT)f*>>  (m) roklall -3
D= 0.9 (OWTP*  (m) Ganll —4

b 3000 Asead Aalall gl ind Apulal) slaf) Clua 25 oDlef 35S0 A fitall i) alasiuly
A oda ad (5) dsaadl Gan Adsadl 8 Al Awlud) 2] e A sl &5 (k40000
9] Wadll Al sl

Ao ikl clial) aladialy dalad) ailiad) Ghud Luala) sla) (5) Jsaad)

Dead length between Breadth Draught Depth
weight (ton) | perpendicular (m) B(m) T(m) D(m)
Error Error Error
I—BP(Proposed) % BProposed % TProposed % DProposed
3000 83.43 -1.84 14.76 0.40 5.81 5.63 7.81
5000 98.00 -1.01 16.95 0.29 6.62 3.34 8.97
10000 121.92 -0.78 20.43 1.30 7.90 2.46 10.8
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Ship Type Cp=Deadweight/Displacement

Container Ship 0.60
General Cargo 0.70
Ore Carrier 0.82
Ro-Ro Vessel 0.3

Oil Tanker 0.80-0.86

Passenger Liners 0.35-0.40
LNG or LPG Shipsr 0.62

Reefer 0.58-0.60
Cross-Chanal 0.20
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Ship Type Cp
Container Ship 0.60-0.64
General Cargo 0.60-0.75

Dry Bulk Carrier 0.75-0.84
Product Carrier 0.78-0.83
Crude Oil Carrier 0.82-0.86
Farries 0.55-0.60
Frigate 0.45-0.48

Tug 0.54-0.58

Yachtl 0.15-0.20

) AUall ) 30 s

W,=A-DWT (6)
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LBP B(m) | T(m) | D(m) DWT Total Weight (ton) W, (ton)
(m) (ton) | 4=DwT/Cp | A= Cy pLBT
98 16.95 | 6.68 | 8.97 5000 7142.8 6762-8453 2142.8
104 17.8 | 6.94 | 9.42 6000 8571.5 7901-9846.4 2571.5
109 1856 | 7.2 | 9.82 7000 10000 8958-11197 3000
113.6 | 19.24 | 7.47 | 10.2 8000 11428.5 10045-12557 3428
118 199 | 7.7 10.5 9000 12857 11120-13900 3857
122 204 | 7.9 10.8 | 10000 14285 12102-15127 4285.5
125.6 | 2097 | 8.1 11.1 11000 15714 13120-16400 4714
129 21.46 | 8.28 | 11.4 | 12000 17143 14110-17637 5143
1324 | 219 | 845 | 116 13000 18571.4 15068-18835.3 | 5571.4
1355 | 224 | 8.6 11.9 14000 20000 16039-20048.5 6000
1385 | 22.8 | 8.77 | 12.0 15000 21428 17032-21290 6428
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A (ton)

20000 ,Cp=0.7
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0 A s s o A e J
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DWT (ton) Hull Weight (ton) Error %
Whull ( Proposed) Whull (' Almeido)
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7000 1860 1837 1.2
8000 2091 2054 1.7
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10000 2528 2470 2.3
11000 2781 2675 3.8
12000 3034 2908 4.1
13000 3231 3069 5.0
14000 3480 3261 6.3
15000 3664 3458 7.0
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