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ABSTRAK

Alat berat yang digunakan dalam pekerjaan ini adalah 1 buah crane barge di area laut, dan 2 buah
excavator breaker di area bongkar muat material di dermaga Pelabuhan PT MLM yang akan
dibongkar. Excavator yang digunakan dalam pekerjaan pembongkaran ini dimobilisasi melalui
dermaga terdekat. Sebagai aspek keamanan dan keselamatan agar tidak terjadi apa-apa, maka kondisi
rampdoor harus diperhitungkan beban yang akan diderita saat excavator melintasi rampdoor tersebut,
apakah kuat atau tidak.

Pada penelitian ini, metode pemodelan rampdoor dilakukan dengan menggunakan software finite
element analysis dengan LISA FEA V.8 (lisensi) untuk mengetahui kapasitas tegangan dan
kemampuan layan dari rampdoor tersebut.

Dari hasil pemodelan dan analisis numerik menggunakan analisis elemen hingga LISA FEA V.8
(license) didapatkan beberapa perilaku tegangan dan defleksi yang terjadi akibat beban yang diberikan
dengan dua kondisi pemodelan beban dimana kondisi tersebut adalah saat mesin mulai melintasi
rampdoor dan saat berada ditengah bentang rampdoor, dapat dilihat bahwa rasio defleksi yang terjadi
dari kedua kondisi tersebut adalah sebesar 1.754, dimana defleksi awal saat memasuki rampdoor
terjadi defleksi sebesar 0.1231 m pada tengah bentang dan saat mesin berada ditengah bentang
menjadi 0.216 m, sedangkan momen yang terjadi berbeda dengan rasio 1.576 dengan 2 kondisi yang
sama pada permodelan beban dan rasio tegangan yang terjadi sebesar 0.844.
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Abstract

The heavy equipment used in this work is a crane barge in the sea area, and 2 excavator breakers in the
loading and unloading area of the material at the jetty of PT MLM Port to be unloaded. The excavators
used in this demolition work are mobilized through the nearest jetty. As a security and safety aspect so
that nothing happens, the condition of the rampdoor must be taken into account the load that will be
suffered when the excavator crosses the rampdoor, whether it is strong or not.

In this study, the rampdoor modeling method was carried out using finite element analysis software
with LISA FEA V.8 (license) to determine the stress capacity and serviceability of the rampdoor.

From the results of modeling and numerical analysis using finite element analysis LISA FEA V.8
(license) obtained some stress and deflection behavior that occurs due to the load given with two load
modeling conditions where the condition is when the machine starts to cross the rampdoor and when it
is in the middle of the rampdoor span, it can be seen that the deflection ratio that occurs from these
two conditions is 1.754, where the initial deflection when entering the rampdoor occurs a deflection of
0.1231 m in the middle of the span and when the machine is in the middle of the span to 0.216 m.
while the moment that occurs is different from the ratio of 1.576 with the same 2 conditions in the
load modeling. and the stress ratio that occurs is 0.844.
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INTRODUCTION

In connection with the Bumi Harapan port
development work in order to provide support for
development in the Nusantara National Capital
Region in Sepaku, where in the port activities there
will be material loading and unloading activities at
the PT. MLM Port jetty, which involves various
types of heavy equipment that will be used for the
work. The work of loading and unloading materials
at the jetty of PT MLM Port has two areas used,
namely the land area and the sea area. With these
two areas, the planning between heavy equipment
and the work field must be calculated as much as
possible. The calculation aims to produce a
feasibility value so that all work goes as originally
planned [1].

The heavy equipment used in this work is a crane
barge in the sea area, and 2 excavator breakers in the
loading and unloading area of the material at the
jetty of PT MLM Port to be unloaded. The
excavators used in this demolition work are
mobilized through the nearest jetty. As a security
and safety aspect so that nothing happens, the
condition of the rampdoor must be taken into
account the load that will be suffered when the
excavator crosses the rampdoor, whether it is strong
or not.

In this study, the rampdoor modeling method was
carried out using finite element analysis software
with LISA FEA V.8 (license) to determine the stress
capacity and serviceability of the rampdoor.

The ramp door structure is planned with the
following general provisions:
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Figure 2. Side view of Ramp Door structure

The work location is in Bumi Harapan Village
in the IKN Area Development plan area, East
Kalimantan. As shown in the picture below:

Figure 3. location of the research review
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RESEARCH METHODS

This research focuses on the results of the
rampdoor design that will be crossed by heavy
equipment in the form of an excavator using
LISA FEA V.8 (license) by simulating static
loading still in safe boundary conditions in
terms of finite element analysis.

The finite element method (FEM) is a
mathematical technique for dealing with
specialized examination issues. The restricted
component strategy consolidates a few
numerical ideas to create straight or nonlinear
framework conditions. The number of
conditions created is wusually very large,
reaching more than 20,000 conditions.
Therefore, this strategy is very low in value
unless a reasonable PC is utilized.

The finite element method uses component
discretization to solve the problems of tracking
node/association/grid relocation and primary
strength. The discrete component condition is
linked to the lattice technique for primary
examination and the results obtained are
indistinguishable from traditional investigations
for structures. Discretization should be possible
with one-layer (line component), two-layer
(plane component) or three-layer
(volume/continuum component) components.
This approach uses continuum components to
determine answers that are close to reality[2],

(31, [4]. [5], [6], [7], [8], [9], [10], [11].

LISA FEA V.8. LISA, a numerical analysis
testing software, was used to measure the
temperature rise for three different intensity
exchanger models. The three types of models
are, organized by simple modeling, line
component model, shell model, and robust
model.

The finite element model is a mesh of
elements. Each element has nodes that only
point to the element. Elements can only be
connected to other elements node-to-node.
Edge-to-element-node  elements have no
connection at all. The elements themselves have
very simple shapes such as lines, triangles,
squares, cubes, and pyramids, seen as figure 2.
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Each element is formulated to obey certain laws of
science. For example, in static analysis, elements
are formulated to relate displacement and stress
according to the theory of mechanics of materials.
In the case of modal vibration, elements are
formulated to follow the shape of deflection and
frequency according to the theory of structural
dynamics. Similarly, in thermal analysis, elements
relate temperature and heat according to heat
transfer theory [2], [8], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21].

Figure 4. Element modeling in LISA program

Dead load
Ultimate load factor: KMS = 1.30. Self-weight is
the weight of materials and parts of the bridge that
are structural elements, plus the non-structural
elements they carry and are fixed. The self weight
of the upper structure is calculated as follows:

e Reviewed rampdoor width,

b=1.00m

e Rampdoor length
L=1.50m

e  Thickness of ramdoor floor,
h=ts=0.01 m

o  Weight of steel

W, = 77.00 kN/m’
e  Weight of WF

profile 200x100x8x5.5

W, =21.30 kg/m = 0.213 kN/m’
e  Weight of steel pipe dia 8"

W, =42.10 kg/m = 0.421 kN/m’
e  Weight of WF

profile 250x125x9x6

W, = 29.60 kg/m = 0.296 kN/m’
e Self weight,

QMS =b * h * Wc=2.843 kN/m
e Moment and shear force due to self weight,

MMs = 1/12*QMS*L2

=0.533063 kNm

VMS = 1/12 * QMS * L2

=0.400 kN.
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Additional Dead Load (MA)

Ultimate load factor: KMA = 2.00, Additional

dead load (superimposed dead load), is the

weight of all materials that cause a load on the

bridge which is a non-structural element, and

may change in magnitude during the life of the

bridge. the bridge analyzed must be able to

carry additional loads such as:

1) The addition of an asphalt layer (overlay) at
a later date

2) Puddles of rainwater if the drainage system
is not working properly.

Truck Load "T" (TT)

Ultimate load factor: KTT = 1.80, live load on
the bridge deck in the form of double wheel
load by Excavator PC 200 (T load) which
amount, T = 110.00 kN. Dynamic load factor
for truck loading at 0.2

Truck load "T" PTT = (1+DLA)* T = 132,000
kN.

Slab span length, L = 1.50 m

The load is made to be equally distributed
with the case of moving vehicle movement
assuming fixed wheel friction of 100%.
Spread area

e L=150m

e P=300m

e Area=4.50m

e Pperrc132.00 kN
e 2933 kN/m’

RESULTS AND DISCUSSION

Analysis and modeling of the structure was
carried out using LISA FEA V.8 (license). The
plot of structural modeling and loading on the
structure is shown in the figure below.
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Figure 8. Deflection in the support area where
the machine stands

Figure 6. Section Properties WF 200x100x8x6,6

et e P T

Figure 10. Deflection that occurs in the middle
= . of the span

Figure 7. Pipe Section Properties

Structure Analysis Results

The first loading case assumes the machine is on Figure 11. Moment that occurs
the initial pedestal before crossing. )
The moment that occurs when the machine
passes in the support arca is 60.17 kNm as
shown in Figure 11 and the stress that occurs
when the machine passes in the support is
37385.875 kN/m’” as shown in Figure 12 and the
allowable stress of steel is 1,600,000 kN/m’ so
the stress that occurs is still below the allowable
stress and the element is still in a safe condition.

Figure 8. Loading Before Heavy Equipment
Crosses

When the machine passes on the initial side of the
support, a deflection of 0.084 m occurs on the side
of the support where the machine stands according
to Figure 10 and a deflection of 0.1231 m occurs at A
the center of the span according to Figure 10.

Figure 12. Stress that occurs
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The second condition is loading in the middle of
the span with the assumption that the excavator
is in the middle of the rampdoor span with the
same static load as the first condition. The load
modeling is shown in Figure 13.

Figure 13. Loading when the machine is in the
middle of the span.

When the machine passes through the center of the
rampdoor, a deflection of 0.216 m occurs on the
side of the support where the machine stands
according to Figure 14.

Figure 14. Deflection that occurs at the rampdoor
when the machine is in the middle of the span

The moment that occurs when the machine passes
in the middle of the rampdoor span is 94.86 kNm as
shown in Figure 15 and the stress that occurs when
the machine passes in the middle of the rampdoor
span is 31564.413 kN/m” as shown in Figure 16 and
the allowable stress of steel is 1,600,000 kN/n’, the
stress that occurs is still below the allowable stress
and the element is still safe.

Figure 15. Moment that occurs
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Figure 16. Stress that occurs

CONCLUSIONS

From the results of modeling and numerical
analysis using finite element analysis LISA FEA
V.8 (license) obtained some stress and
deflection behavior that occurs due to the load
given with two load modeling conditions where
the condition is when the machine starts to cross
the rampdoor and when it is in the middle of the
rampdoor span, it can be seen that the deflection
ratio that occurs from these two conditions is
1.754, where the initial deflection when entering
the rampdoor occurs a deflection of 0.1231 m in
the middle of the span and when the machine is
in the middle of the span to 0.216 m. while the
moment that occurs is different from the ratio of
1.576 with the same 2 conditions in the load
modeling. and the stress ratio that occurs is
0.844.

This research needs to be upgraded to
experimental research to get the actual behavior
and become validity in the behavior that occurs.
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