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O ABSTRACT 0O

This research focuses on the strength analysis of stiffened panels in the double bottom of a
bulk carrier ship, using Finite Element Analysis (FEA). The cross-sectional shape of the
ISSC-2000 bulk carrier was considered.

Using two types of Stiffeners, T and L, thirty tests for each type were conducted by FEA to
predict the response of stiffened panels with including stress, buckling, and deformation,
under vertical pressure and horizontal forces.

It was concluded that it is necessary to use L-section strengthening elements in structure
section of ships with longitudinal framing. These stiffeners offer more strength and
stiffness than T-Section for the structural panels.
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(ALY Tl Lal cas @)Lady) il 13 Jgaad)

Pressure Test

T Stiffener L Stiffener
Nonlinear Case Study Unit Max Min Max Min
Value Value Value Value
Nonlinear-Stress N/m? | 2.028e+08 | 2.331e+03 | 1.736e+08 | 2.16e+03
Nonlinear -Displacement mm | 1.466e+02 0 2.38e+02 0
Nonlinear-Strain - 5.772e-02 | 5.806e-04 | 6.474e-02 | 6.148e-04
Nonlinear- Stress: Shear Force on XY | N/m? | 5.722e+07 | -5.57e+07 | 5.386e+07 | -3.75e+07
Nonlinear- Stress: Shear Force on XZ | N/m? | 5.936e+07 | -8.42e+07 | 9.448e+07 | -9.269e+07
Nonlinear- Stress: Shear Force on YZ | N/m? | 9.187e+07 | -8.06e+07 | 8.888e+07 | -9.086e+07
Triaxial Stress N/m? | 2.692e+08 | -3.43e+08 | 3.22e+08 | -3.801e+08
Nonlinear- Strain: Shear on XY - 7.084e-02 | -6.90e-02 | 6.668e-02 | -4.648e-02
Nonlinear- Strain: Shear on XZ - 7.349e-02 | -1.04e-01 1.17e-01 | -1.148e-01
Nonlinear- Strain: Shear on YZ - 1.137e-01 | -9.98e-02 | 1.099e-01 | -1.125e-01
ssaall Apalaf Aghal) g8l LAl ciad c)Laay) qilid :4 Jgand)
Longitudinal Force Test
T Stiffener L Stiffener
Nonlinear Case Study Unit Max Min Max Min
Value Value Value Value
Nonlinear-Stress N/m? | 5.162e+05 | 4.257e+04 | 5.310e+05 | 4.142e+04
Nonlinear -Displacement mm 1.094e-01 0 1.168e-01 0
Nonlinear-Strain - 1.478e-04 | 2.064e-05 | 1.516e-04 | 2.056e-05
Nonlinear- Stress: Shear Force on XY | N/m? | 2.455e+04 | -2.41e+04 | 2.106e+04 | -1.935e+04
Nonlinear- Stress: Shear Force on XZ | N/m? | 2.488e+05 | -2.37e+05 | 2.544e+05 | -2.434e+05
Nonlinear- Stress: Shear Force on YZ | N/m? | 2.305e+04 | -3.06e+04 | 2.074e+04 | -2.080e+04
Triaxial Stress N/m? | 9.225e+05 | -2.53e+05 | 9.430e+05 | -2.636e+05
Nonlinear- Strain: Shear on XY - 3.039e-05 | -2.98e-05 | 2.608e-05 | -2.396e-05
Nonlinear- Strain: Shear on XZ - 3.080e-04 | -2.93e-04 | 3.150e-04 | -3.013e-04
Nonlinear- Strain: Shear on YZ - 2.854e-05 | -3.79e-05 | 2.568e-05 | -2.576e-05
ssaal) Lalal Ludajal) g oil) L8 cand LAY ilid 05 Jand)
Transverse Force Test
T Stiffener L Stiffener
Nonlinear Case Study Unit Max Min Max Min
Value Value Value Value
Nonlinear-Stress N/m? | 6.922e+05 | 2.09e+01 | 7.165e+05 | 2.943e+01
Nonlinear -Displacement mm 1.337e-01 0 1.398e-01 0
Nonlinear-Strain - 2.016e-04 | 2.071e-08 | 2.072e-04 | 1.521e-08
Nonlinear- Stress: Shear Force on XY | N/m? | 3.533e+04 | -3.85e+04 | 2.684e+04 | -2.662e+04
Nonlinear- Stress: Shear Force on XZ | N/m? | 3.247e+05 | -3.10e+05 | 3.345e+05 | -3.193e+05
Nonlinear- Stress: Shear Force on YZ | N/m? | 2.955e+04 | -3.46e+04 | 2.814e+04 | -2.897e+04
Triaxial Stress N/m? | 1.309e+06 | -3.23e+05 | 1.366e+06 | -3.323e+05
Nonlinear- Strain: Shear on XY - 4.374e-05 | -4.77e-05 | 3.323e-05 | -3.296e-05
Nonlinear- Strain: Shear on XZ - 4.020e-04 | -3.84e-04 | 4.142e-04 | -3.953e-04
Nonlinear- Strain: Shear on YZ - 3.658e-05 | -4.28e-05 | 3.484e-05 | -3.587e-05
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