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Nonlinear Structural Analysis of E/R Longitudinal Frame of Ice Class Vessel

Ho-Kyeong Kim™, Sung—Am Cho" and Hyo—Kwan Leem’

Shipbuilding & Ocean Resarch Institute, STX Shipbuilding Co., Ltd.

Abstract
For ships of ice class, Finish Maritime Administration(FMA) requires brackets on
intersections between longitudinal frames and the web frames within the ice-strengthened
area. The main object of this paper is to verify ultimate load carrying capacity of
longitudinal frame without brackets of engine room region of 74,100 DWT Product Qil
Tanker. Comparative approach between proposed structures from builder (the proposed
structure) and structures satisfying the Finnish-Swedish ice class rules (the rule structure)

is used for the analysis.
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(b) Proposed design model

Fig. 3 FE model for aft region in ice belt zone
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2.1 Rule based design
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Fig. 1 Analysis regions oS 7 =397cm’ , A, =253cm® 2

Special Issue of SNAK, September 2006



42 ICE CLASSOI HE:= &92 E/Rlongitudinal frame HIHdE X o4

Z oy =389cm’ ,

H2Ma  SFHe
S2oH MEct) 20l 22 M web? =0/2C
2 Z . AL2E bracketd 3ADl=
Oteiet 2L

Fwd. Bracket: 250x250x11t “AH"

Aft. Bracket: 250x250x11t “AH”
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MSC Petrer 2001 13 33-hor04 081163
Frmge Thehsans Soaias Plot

¢ doleu_Fringe
Mea23 @Elm 1971
W11 @EIm 30241

(b) proposed structure
Fig. 4 Element properties (plate thickness)

Table 1 Material properties

Material .
Mild Steel HT32
parameter
Elastic Modulus 210 GPa 210 GPa
Poisson Ratio 0.3 0.3
Yield Stress 235 MPa 315 MPa
Ultimate Stress 488 MPa 537 MPa
Strain at
. 0.20 0.20
Ultimate stress
Hardenin
g 1270 MPa | 1120 MPa
slope

AHE8t element property= Fig. 42 2 C}.
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Fig. 6 Permanent deformed shape

The Rule
structure
17.5 mm

Proposed design2| Longi. AHCH

Frngs SC2UNLOADING AJ Nomimoer 200 % of Load Displacaments, Transiatinel - Magrtuda (NON-AAYERED)

Deforn SC2UNLDADING, A1 Noiinenr 200 % of oadt Dieplscements Transisronal (NON-LAVERED)
Fiinge SC2UNLOAD NG, AZNominoss 200 ¥ ol Lamd Displacements Tran ishons!- Magntude (NONHASERED)

Detorn SC2UNLOADNG A2 Narrtnoor 200 % of tood Dispiacemerts Transistonal {NONAAYERED)
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The Web Height of Proposed frame : 250 mm
The relative angular rotation of angle
tan~'(1.70/250) = 0.3896 degree
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Fig. 7 History diagram for Lateral displacement
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(a) rule structure

acicronel- 2 Component (NONAYERED)

(b)proposed structure
Fig. 8 Permanent vertical deformation
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Fig. 9 Angular distortion of the frame
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