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ABSTRACT

The ultimate strength is one of the most important aspect in al design criteria. Blast or explosion may takes
place on the offshore structure and it is a catastrophic failure with small probability and cannot be predicted. The
stiffened plate distance has significant influence to the ultimate strength under blast loading condition. In order
to know the influence, the analysis must be conducted. In the present study, the analysis of the influence of the
stiffened plate distance is performed using The Non-Linear Finite Element Method (FEM) code ANSYS. The
investigation of the stiffened plate is located at the deck part of the structure. The stiffened plate distance is
varied to know the influence due to blast loading. The blast loading is assumed to be applied in vertical direction
combined with the uniaxial thrust. The fixed supported of boundary condition is applied along the side of the
gtiffened plate. The result obtained by the FE analysis for the influence of the stiffened plate to the ultimate
strength under blast loading is compared for any stiffened plate distance and the behavior of the ultimate strength

including post ultimate strength is also presented in this paper.
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1. INTRODUCTION

One of the most important aspects in
structural design is to analyze upon the ability
of the structure to require the objective of the
design including that the structure will not fail
under any activities condition. A structure may
fail in the operation due to some cases those
are; an extreme environmental, overload than
the structural capacity and other factors caused
by human error which may affect the structural
effectiveness. Blast or explosion is an accident
increased rapidly in volume with danger
energy exploded, sometimes with spending of
high temperature and produced gas
unpredictable. Blast affect pressure at the local
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place where it may occur. Fire, blast or
explosion and other accident which may effect
of collapse to the offshore structure to al or
partialy which cause dead, cost, material and
environmental pollution. Because of these
accidents, the consideration must be given in
the structural design, layout of the facilities
and equipment to minimize the incident. In
conjunction with this, the structural design
under blast loading condition is strictly
conducted. The influence of structura
dimension such as number of stiffener, section
property, distance and so on is included in the
calculation especidly for the ultimate strength

assessment.
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In the present study, the analysis of the
influence of the stiffened distance is performed
using The Non-Linear Finite Element Method
(FEM) code ANSYS. The investigation of the
stiffened plate is located at the deck part of the
structure. The stiffened plate distance is varied
to know the influence due to blast loading. The
blast loading is assumed to be applied in
vertical direction combined with the uniaxia
thrust. The fixed supported of boundary
condition is applied aong the side of the
stiffened plate. The result obtained by the FE
analysis for the influence of the stiffened plate
to the ultimate strength under blast loading is
compared for any stiffened plate distance and
the behavior of the ultimate strength including
post ultimate strength is also presented in this

paper.

2.FINITE ELEMENT MODEL

A series of Finite Element analysis (FE
analysis) is carried out in this study. The
stiffened plate model with various distances is
taken to be considered for the ultimate strength
calculation.

The boundary condition is assumed to
be fixed aongside of the stiffened plate. Four
cases are considered in the analyses those are;
two stiffeners with 600 mm of distance, two
stiffeners with 800 mm of distance, three
stiffeners with 600 mm of distance and three
stiffeners with 800 mm of distance. The blast
loading is applied in vertica direction
perpendicular to the area of the plate combined

with the uniaxia thrust. The fine meshes are
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performed to obtain good accuracy of the
ultimate strength caculation. The finite
dement model of the stiffened plate is
illustrated in fig.1 as follow and the analysis

condition isaso shownin fig. 2.
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Figure 1. Stiffened plate
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Figure 2. Flow chart
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Fig. 3 and Fig. 4 illustrate the
boundary condition for two and three
dtiffeners. The yelow color indicates the
boundary condition where it is applied to al
sides of the stiffened plate and it is assumed to
be fixed. It is considered that the T profile is
used for both models.
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Figure 3. Boundary condition for two stiffeners
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Figure 4. Boundary condition for three stiffeners

3. RESULT AND DI SCUSSION

The analysis of the ultimate strength for
plate and stiffened plate have been investigated
by some researchers such Wibowo [1]
considered the influence of diffened plate
distance using finite different method and
Kumar [2] use a new stiffened plate element
for the analysis of ship structure. The analysis
was performed by finite element method. The
advance of the plate and stiffened plate
analyses was also performed by Szilard [3] and
Timoshenko [4]. In the present study, the
influence of the stiffened plate distance is
analyzed using the finite element method
caled ANSYS. The result obtained is
summarized and discussed including the
behavior of the progressive collapse for
stiffened plate under blast loading condition.

Fig. 5 shows the deformed shape of two
dtiffeners with 600 mm and 800 mm of
distance. It is found that the critical deformed
is located in the middle of each area of the
stiffened plate. An expected result obtained by
FE analysis correspond with the blast loading
condition since that is distributed in the area of
the plate.
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(b) (b) with 800 mm of distance
Figure 5. Deformed shape of two stiffeners
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Figure 6. Deformed shape of three stiffeners

Fig. 6 shows the deformed shape for
three stiffeners with 600 mm and 800 mm of
distance. Again, it is found that the
deformation takes place in the middle of each
area of the stiffened plate. The result obtained
by FE analysis correspond with the blast
loading condition since that is distributed in
the area of the plate is expected. Fig. 7 express
the stress-displacement relationship. It is
observed that stress increased followed by

displacement, then dropdown when unloading

occurs.

a1 _,,r"'f
3 -

oy ;

s s

Zom
a3 F
N
i
: 0z A [ i i 12

182



International Journal of Engineering and Science Application

| SSN 2406-9833

e AN
e

BTN
meik

ry] (gl &

it :

TILITER

(b) with 800 mm of distance
Figure 8. Von Misses Stress Distribution for
two stiffeners
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(b) (b) with 800 mm of distance
Figure 9. Von Misses Stress Distribution for three
stiffeners
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Figure 10. Stress-strain relationship

Fig. 10 describes the comparison of the
ultimate strength for stress-strain relationship
four cases. According to figure that two
stiffeners with 600 mm of distance gives larger
ultimate strength, then followed by three
stiffeners with 800 mm, two stiffeners with
800 mm and three stiffeners with 600 mm of
distance. It is also observed that the bending

stiffness is also decreased.

4. CONCLUSIONS

The influence of the stiffened plate
distance to the ultimate strength has been
obtained by using FE analysis. The following
conclusions can be drawn:

1. An expected result of the influence of the
gtiffened plate distance to the ultimate
strength is significant since the diffener
distance is completely different.

2. The influence of stiffened plate distance
gives effect to deformed shape and stress
concentration with two and three
stiffeners.
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