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Structural Design and Analysis of Barge for Canal-Coastal Shipping

Kyung-Su Kim" + Choong-Yul Son” - Sung-Joon Kim'
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Abstract

Two types of barge, container and tanker vessels, are designed with specific dimensions
for canal-coastal shipping in Kyung-In canal and Yellow Sea region. The principal
dimensions of barges are determined by considering the environment of Kyung-In canal
and Yellow Sea. The selection of structure type and strength confirmation is conducted by
the technical rules of Korean Register of Shipping.

For the structural analysis of designed barges, the semi-direct structural analysis is
carried out with using MSC NASTRAN software. Applying identical dimensions to both
vessels, the standardization of structural design and analysis procedure are introduced.
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Table 1 The principle dimensions of barge

Length 66.0m
Breadth 12.0m
Depth 50m
Draft 31lm
Design Velocity 7knot
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Table 2 Process to determine structural element
dimensions of container barge

ltem Cal. value | Reqvalue | Final value
Keel plate (b) 101x0% 10184 1100
{t) 11L728x0%5 11.142 115
Bottom plate(t) 10.229%0.95 9717 10
Center girder(h) T a8 800
t) 93-1 83 85
Side girder(t) 7781 - 1 6.781 75
Inner btm. plate(t) 8046 - 1 7046 15
Bilge plate(t) 10229% 09 977 10
Side shell plate(t) 87I0x0% 8.332 95/ 125
Deck plating(t) 5437 -1 4437 15
Floor plate(t) 1347 -1 6.374 7
Side shell longi.(Z) | 20450%09 18406 | 150X90X12
Bottom longi.(Z) 318%x09 R7106 | 190x150%X12
Inner btm longi(Z) | 24399%08 21959 | 150x100%12
Side trans.(t) 7.84%085 6.749 7
Second deck(t) 54371 -1 443 14
Deck longi.(Z) 11707x08 951 130%130%9
Longi. BHD(t) 8293x09 147 85/ 11
Trans. BHD(t) 7963%09 1.167 15
Trans. BHD(Z) 118493x09 10664 | 15XT5X10

Table 3 Process to determine structural element
dimensions of tank barge

Item Cal. value | Reqvalue | Final value
Keel plate(b) 1012x09% | 10184 1100
(t) 11.729%x09% 11142 115
Bottom plate(t) 10.229%0.95 9717 10
Center girder(h) T &8 800
t 93-1 83 85
Side girder {t) 7781 -1 6.781 15
Inner btm. plate(t) | 8046 - 1 7046 75
Bilge plate(t) 10.229%0.95 9717 10
Side shell plate(t) | 9.38x0% 8911 90
Deck plating(t) 5.198-1 418 6

Side shell longi(Z) | 22198x09 19782 | 150x90%12

Bottom longi.(Z) 318%x09 K106 [ 150x150%12
Inner btm longi(Z) | 24399Xx09 2195 [ 150x100x12
Side trans.(t) 78408 6.749 7
Deck longi(Z) 805806x08 | 684334 | 0X7T5xX9
Longi. BHD(t} 8299x09 141 8
Trans. BHD(t) 9.6457x09 86811 9
Trans. BHD(Z) A1.4Bx09 | 2226128 | 150x100%10
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Fig. 1 Midship section of container barge
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Fig. 2 Midship section of tank barge
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Table 4 Boundary conditions of midship section

Ox|8y| 8z} 0x| 0yl 02
Symmetric condition . . .
(Vertical bending) Free| Fix |Free| Fix |Free| Fix
Antisymm. condition e | Fix |Free| Fix | Free
(Hori. bending & torsion)

xlongi. axis ytrans. axis zvertical axis
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Wave Scatter Diagram : Walden wave data
+ Wave Height Distribution : Rayleigh £ %
- Wave Spectrum : ISSC Wave Spectrum

- One Wave Probability Level : 10~°
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Fig. 6 Long-term Analysis in North Atlantic for TM

<Torsional Momentell tH& Design Wave>
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barge under static loading

Fig. 8 Stress distribution at hull of tank barge
under static loading
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