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Abstract : Recently, new shipbuilding yards with medium capacity are established due to influence of prosperous condition on shipbuilding
industry in Korea. These shipbuilding vards have characteristics such as high capacity facilities and followed system of dry dock launching
just like major shipbuilding yards. The present paper explains the dry dock design and structural strength analysis by using FEM. The
design stage used TRIBON M3 system while the estimation of structural strength used ANSYS Multiphysics module. The dry dock gate
did not frequently open and close, it had to sustain against external wave load during building a ship. Moreover, documents related (o
design of dry dock gate have no guidelines about design criterion and process of structural strength calculation. It is necessary (0 make the
guidelines about design of dry dock gate. It is expected that this paper will be a good reference to the design of dryv dock gate.
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Table 1. Principal dimension of dry dock gate

Dry dock gate
Length(l.) 36.1 m
Breadth(B) I m
Height (1) 82 m
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Table 2. Mechanical properties of material

Mild steel
Young's modulus(E) 205800 MPa
Poisson’s ratio( y) 0.3
Yield stress( 0, 245 MPa
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Table 3. Results of load condition 3

Permissible
Structural item stresses Result | R/F
(MPa)

Qutside plating(sea) a, 175 149.2 0.85
Bottom shell, olon | 1449 | 8456 0.58
inner bottom otrans | 1324 | 66.33 0.50

. 175 132.6 0.75

Double hottom T 124 42.92 0.34

longitudinal girder a, 175 120.3 0.68

Double bottom floors T 1107 | 2972 0.26
and Transe web

F— o, 175 110.0 0.62
QOutside plating(d

wee DAY e, | 15 | 292 | oar

dock)

where
R results by LR Class guideline
F © results by Finite element analysis

alon © stress for longitudinal direction

Olrans : stress for transverse direction

Fig. 10014+ dt5%7 38 a2js 7299
s A AR e BRE dehia Ao A%
of s1Ae glatel A Ageo] Hg-geel o &% e}
WS glek ohE SAEe) Aol 50% ] RS
Rl aL Qe gk A H = Al Ao FA7E gk who] )
A%, FoFR A A7
A EHES

27) Yeha i,

A ZAwtel o)

o) 21 Lk slond, 4 49

aeldro A 44 Avke] @)sylael ] Z o]

Load 3 condition
Total deformed shape

dock

.

(a) total deformed shape

2 - AAE
I S
DELWL AT < 2 U
P ’1‘) T
Load 3 condition
| Von-Mises stress 102 MPa
/Sea
‘ |
|
[
|
\
(b) von Mises stress at inner structure
Fig. 10. Total deformed shape and von Mises stress.
T LTS Load 1 condition n ‘
Von-Mises stress
|
[
T S \L :
Lhegn g 54 : |
(a) Ixmdlng condition 1 (von Mises stress)
- Bl R P
e load 2 wndltlon a2 s |
Von-Mises stress Frar v |
dock |
|
|
|
[
(b) Loading condition 2 (equivalent stress)
Iig. 11. The deformed shape and von Mises stress in

comparison of loading condition 1 and 2

A4 2ol

Fig. 11-(a)ol] A 3= ’6}-‘-3:'4{41‘3— g 499
-39 &hgo] ®iE

off 3 A1 L}Ehﬂ.ﬂ itk Hlsl A 22
73 &7 *M“fﬂl steel Ahgatd w71 e,
941 /1"‘011*1 i E R B B B R e B
Fig. 11-(b)o A3z shax71-2% st 499 6}] Al A o)
A vebilar glek shEazd-3el wlahA A2 shde] Wi

s, 53 B4 ARl A7heE dee el o

3}at,
2| =

7]

- 330 =



Eefo]w
o, B4 el Ags gEe 498 WA vehta 9
o Zzhel paalal stel valA) 2k PAEE 518t v

alske], Table 49F 50 Z}h2F Yehgar gloh

Table 4. Results of loading condition 1

Permissible
Structural item stresses Result | R/F
(MPa)
Outside plating(sea) @ s 175 38.03 0.21
_ aglon | 1449 | 3945 0.27
Bottom shell,
inner bottom ogtrans | 1324 | 34.66 0.26
a,. 175 31.68 0.18
Double bottom T 124 375 0.03
longitudinal girder o, 175 24.92 0.14
Double bottom floors T 1107 | 7.73 0.06
and Transe web
frames a, 175 44.79 0.25
Outside plating(dry
PAuREY 1 g, | 15 | 15870 | 008
dock)
Table 5. Results of loading condition 2
Permissible
Structural item stresses Result | R/F
(MPa)

Outside plating(sea) g, 175 33.03 0.21
Bottorm shell, aglon | 1449 | 3945 0.27
inner hottom otrans | 1324 | 34.66 0.26

dl, 175 31.68 0.18

Double bottom T 124 375 0.03

longitudinal girder o, 175 24.92 0.14

Double bottom floors T 1107 | 773 0.06
and Transe web

frames a, 175 44.79 0.25

Outside plating(d
side DU ol zs | 1570 | 008

dock)
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