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Element Fender MV1600X2000 Anchorage Bolt Bond
Strength Performance Analysis Report

Abstract : This report analyzes the strength of element fender
crash plates using hydrostatic structural analysis. It is assumed that
the load (3250kN) in the bottom region of the fender is applied to
the fender to check its structural and anchorage bolt strength.

1. Modeling

The 3D model of the element fender is shown in Figure 1. Detailed

dimension refer to attached drawing.

Figure 1

2. Properties of Material
The material of the element fender and the properties is shown as

Table 1.
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Table 1 Material properties
ltem Material Density Young's Poissc:)n' s | Tensile Yield | Tensile Ultimate
(kg/m) | modulus(MPa) Ratio Strength(MPa) | Strength(MPa)
Element Fender Rubber 920 HS84 0.495 —_— >16
Front Panel Q3558 7800 210000 0.3 355 > 490
Chain Bracket Q3558 7800 210000 0.3 355 > 490
Tension Chain CM690 7850 210000 0.3 410 690
Weight Chain CM690 7850 210000 0.3 410 690
Anchor Bolt Grade 8.8 | 7850 210000 0.3 640 800
Concrete c16 2400 32500 0.3 — 16
Glue HIT-RE500 | 1200 2000 0.3 — 15.8
3. Analysis Information
Analysis type Static Analysis
Mesh type Solid
Solver LS-Dyna
Unit system Millimetre s T N

4. Load and Boundary Condition

For the design of element fender load cases have been

investigated:A load of 3250 kN is applied at the bottom of the front

frame, and the concrete is set up with fixed restraints. Details are

shown in Figure 2.




2=} GLEN ENGINEZRING:, ./

FOCUS ON MARINE AND OFFSHORE

[EARINEE3250kN l

Figure 2

5. Mesh
The maximum element size of the element fender is 40 mm. Nodes
number is 476728 and elements number is 555238. Meshing

modeling is shown in Figure 3.

Figure 3

6. FEA Result

In order to check the stress of the anchor bolts and the concrete,
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the anchor bolts are numbered according to Figure 4,the
specifications of the anchor bolts numbered 1-8 are M56x670mm,
the specifications of the anchor bolts numbered 9-16 are

M56x690mm.

Bolt1 Bolt5

Bolt2 Bolté

Bolt3 Bolt7
° Bokie  Eeln2

Bolt4 Bolt8

. Dokl | Eekis

Bolt SRS 5}

Figure 4

CASE 1 Stress Result of the anchor bolt M56x670mm (Bolt1-Bolt8)

Contour Plot Contour Plot

Stress(vonMises, Max) . 1 Stress(vonMises, Max) T
Analysis system = Analysis system ‘
Simple Average ‘ Simple Average
3.456E+02 3.766E+02
[ 2.644E+02 [ 2.851E+02 B
1.832E+02 E 1,935E+02 }
— 1.020E+02 — 1.020E+02
— 3.830E+01 — 4.000E+01
— 3.084E+01 = 3.220e+01
2.33BE+01 2.440E+01
1.593E+01 1.661E+01
8.469E+00 8.809E+00
1.011E+00 1.011E+00
No Result No Result

Stress Contour 345MPa Stress Contour 376 MPa
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Contour Plot. Contour Plot =]
Stress{_voanses, Max) Stress(vonMises, Max) ¢ -
Analysis system Analysis system ‘
Simple Average Simple Average
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Stress Contour 177 MPa Stress Contour 187 MPa

Contour Plot Contour Plot e
Stress(vonMises, Max) Stress(vonMises, Max)
Analysis system Analysis system

Simple Average

Simple Average

3.523E+H02 3.692E+H02
[ 2.792E+02 \ [ 2.561E+02
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— 1.331E+02 — 3.000E+01
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3.640E+HM1 1.551E+01
2461E+01 1.067E+01
1.281E+01 5.842E+00
1.011E+00
011EH
:Igutfst?lg Mo Result
Stress Contour 352 MPa Stress Contour 369 MPa
Contour Plot
Stress{vonMises, Max) ‘, ’ Contour Plot o=
Analysis system Stress(vonMises, Max) . a==
simple Average 1 Analysis system ‘
4 Simple Average
1.643E+02 J P
1.307E+02 / 1823E+02
x [ 1.417E+02
9.715E+01 i .
— 6.358E+01 _ 5.058E+01
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1.835E+01 1.238E+01
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9.469E-01
El?l::;ﬂl‘lt Mo Result
Stress Contour 164 MPa Stress Contour 182 MPa

CASE 1 Stress Result of the anchor bolt M56x690mm (Bolt9-Bolt16)

Contour Plot Py Contour Plot 2
Stress(vonMises, Max) | Stress(vonMises, Max) .5
Analysis system

Analysis system
Simple Average Simple Average

3.720E+02 3.673E+02 |
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32a0E01 No Result
Mo Result

Stress Contour 372MPa Stress Contour 367 MPa
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Contour Plot
Stress{vonMises, Max)
Analysis system
Simple Average
3.551E+02
[ 2534E+02
1517E+02
— 5.000E+01
— 4.167E+01
= 3.335e+H01
2.502E+01
1.670E+01
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4.579E-02
No Result

Stress Contour 355 MPa

Contour Plot
Stress(vonMises, Max)
Analysis system
Simple Average
3.691E+02
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— 5.000E+01
— 416701
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No Result
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Stress Contour 369 MPa

Contour Plot
Stress(vonMises, Max)
Analysis system
Simple Average
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[ 2.475E+02
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— 3.335e+01
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No Result

Stress Contour 346 MPa

Contour Plot
Stress(vonMises, Max)
Analysis system
Simple Average
3.566E+02
[ 2.544E+02
1.522E+02
— 5.000E+H1
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— 3.335E+M1
2.502E+H1
1.670E+01
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Mo Result

Stress Contour 356 MPa

Contour Plot
Stress(vonMises, Max)
Analysis system
Simple Average

3.383E+02
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— 5.000E+01
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Mo Result

Stress Contour 338 MPa

Contour Plot .
stress{vonMises, Max) el
Analysis system "
Simple Average
3.721E+02
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No Result

T

Stress Contour 372 MPa

CASE 1 Stress Result of the concrete

Contour Plot View1

StressivonMises, Max)
Analysis system
Simple Average view2:
1.464E+01
[ 1.301E+01
1.1396+01
— 9.760E+00
- 8.133E+00
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1.627E+00

D.000E+00
No Result

Contour Plot
Stress(vonMises, Max)
Analysis system
Simple Average
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Concrete Stress Contour 14.64 MPa Detail Viewl Contour

— 3.102EH00
I 2.594E+00
2.086E+00

1.579E+00
1.071E+00
m NoResult I_ 5.628E-01

5.490E-02

Detail View2 Contour Detail View3 Contour

FEA Result are as follows:

itom Bolt Dimension Stress Safety Yield Stress Coneclusion
(mm) (MPa) factor (MPa)
Bolt1 M56x670mm 345 1.86 640
Bolt2 M56x670mm 376 1.70 640
Bolt3 M56x670mm 177 3.62 640
Bolt4 M56x670mm 187 3.42 640
Bolt5 M56x670mm 352 1.82 640
Bolt6 M56x670mm 369 1.73 640
Bolt7 M56x670mm 164 3.90 640
Bolt8 M56x670mm 182 3.52 640
Bolt9 M56x690mm 372 1.72 640
Bolt10 M56x690mm 367 1.74 640
Bolt11 M56x690mm 355 1.80 640
Bolt12 M56x690mm 356 1.80 640
Bolt13 M56x690mm 369 1.73 640
Bolt14 M56x690mm 338 1.89 640
Bolt15 M56x690mm 346 1.85 640
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Bolt16 M56x690mm 372 1.72 640
ltem Bolt Dimension Stress Safety | Tensile stress
(mm) (MPa) factor (MPa)
Concretel M56x670mm 14.6 1.37 20
Concrete2 M56x670mm 14.6 1.37 20
Concrete3 M56x690mm 13.2 1.52 20

7. Summary of the Results

® Case 1, in the simulation of working conditions,load 3250kN at
the bottom area of the front frame of the element fender
MV1600X2000 system ,for anchor bolt 1-8 (M56 x 670mm),the
maximum stress is 376MPa and corresponding part is bolt 2,
the safety coefficient is 1.70. Less than the yield stress of the
material 640 MPa, Satisfy design requirements.

® Case 1, in the simulation of working conditions,load 3250kN at
the bottom area of the front frame of the element fender
MV1600X2000 system ,for anchor bolt 9-16 (M56 x 690mm),the
maximum stress is 372MPa and corresponding part is bolt 9
and bolt 16, the safety coefficient is 1.72. Less than the yield
stress of the material 640 MPa, Satisfy design requirements.

® The concrete stress of the anchor bolt M56X670mm is 14.6MPa,
The concrete stress of the anchor bolt M56X690mm 13.2MPa,

Less than Tensile stress 20MPa. Satisfy design requirements.



