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1. Introduction
This report documents how the Lisa Finite Element program has been used to assess the structural
integrity of a steel deck, which consists of beams and plates. It demonstrates how the LISA FE
program can be used for such types of analyses, and the ease by which it is possible to combine 2-D
beams elements and 8-node shell elements.

The report discusses the following:

Technical description of the structural scope of work
Description of the loads

Finite element model

Results

Conclusions

2. Technical Description
The support frame shown in Figure 2-1, placed on top of the deck structure (See Figure 4-1).

Vertical Load 15.5 Mt

81.56 KN 81.56 KN
Downward Reaction Upward Reaction
12.9 Mt =127.2 KN 28.5 Mt =280 KN

Figure 2-1 The frame supported on the Deck of the structure

A load of 15.5 Mt is suspended from the support frame. The reaction forces are shown in Figure 2-1.
The reaction forces depend on the stiffness distribution of the frame. These reaction force values are
pre-calculated and applied as forces on to the actual model that is developed in LISA.
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3. Load Description
A brief description of applied loads and load factors is shown in Table 3.1.

Table 3-1Description of Loads on the deck

No. Description Magnitude

1. Vertical Load applied on the frame Vertical Load = 15.5 Mt
Load Factor of 1.1 applied for weight | Load Factor =1.1 * 1.35 =1.485
in-accuracy Factored Vertical Load = 23.02 Mt = 225.8*10° N
Load Factor of 1.35 applied for (Corresponding reaction forces are also multiplied by
dynamic factors these load factors)

2. Self-weight of structure (a load 4,70 Mt =46,094.3 N

factor of 1.2 is applied on the
acceleration due to gravity)

46,094 N * Load Factor of 1.2 =55513.20 N

4. Finite Element Model
The finite element model is generated using 2-D Frame elements for the beams and quad-8 shell
isotropic elements for the plates. The FE model is shown in Figure 4-1. One of the advantages in
LISA is that the loads need not be applied on the final FE mesh. LISA has the functionality for re
calculating the loads after the mesh is refined. The loads can be graphically displayed in LISA.
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Figure 4-1 FE model of the structure analysed
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5. Results

Plots showing important results are given in the Figure 5-1 to Figure 5-3. More plots are provided in
Annex |.

LISA - Post

File  View Mouse Settings Tools Help

DEmEdoc¢=A  @EERLHIE IO -TFAR | [|odtst [ 3l

Displacement in ¥ MR R = ﬁ‘

Displacement in ¥
G.839E-05
-0.4325
-0.8652
-1.298
-1.73
-2.163
-2.596
-3.028
-3.461
-3.894
-4.326

Figure 5-1 Plot of Vertical Displacement

Assessment of a Deck of a Structure Page |4



LISA Finite Element Analysis

—_—
[ISA - Post Processer [EAUL

e View Mouse Settings Tools Help

e stres= oint [ Y - N VL

FaHdorge=A  BERERAELAE O -8 L&

Load Casel

=

b

Tensile Stress Foint 1
130.8
III 104.6
78.43
52.26
26.09
-0.08076
-26.25
-52.42
-78.59
-104.8
-130.9

ed at 2012-05-06T07:02:44 16

Figure 5-2 Plot showing Maximum stresses in the beams
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Figure 5-3 Plot showing Von-Misses stresses in the plat
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The important results are summarised in Table 5-1

5-1 Summary of Important results

No. Description Magnitude

1 Maximum Displacement in the vertical direction -4.3 mm

2 Maximum Compressive stress in the beam 130.8 MPa ~ U.C. =0.56
assuming an allowable capacity
of 0.67 F,= 231 MPa
( Fy=345.0 MPa)

3 Maximum Von-misses stress in the plate 16.21 << 0.67 Fy

The results and plots indicate that the structural capacity of the deck is sufficient to withstand the

loads due to the frame

6. Conclusion

Based on the analysis presented above, the capacity of the deck to withstand the load of 15.5 Mt

from the frame is adequate.
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Annex |

FE plots of the structure model and results
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Finite Element Plot of the Structure Analyzed
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3-D model of Beams and Plates, showing loads from the Hanger Hose
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Typical Boundary Conditions
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| Reaction Forces

Reaction Loads in Vertical Direction
P — 1598 05550050704 due to self weight of the structure X

(7) Z Force 12324.4863421012 M load factor of 1.20
19790 1677726387

@ Moment about X 10 5077.55939791531
' 13 11321 2694056258
) Moment about Y 324 -205.611847504618
_ 326 -0B.7542028545488
) Moment about Z 328 -56.3063436154847
501 -41.9663513415765

524 -284 £40341239456

526 -120.298272666665

Total: 55513.280036869

i) X Force Value

- )

() X Force Value
@ Y Force -41265.7126755476
B 120677.166631834
i i i i i 152289.487421125
Reaction Load§ in Vertical Direction  omentaboutx paaon bamtEn 1200
due to self weight and hose hanger _ 23633.7320431741
() Moment aboutY -254 372115405383
loads 126 577004996947

) Moment about Z 328 -79.6080006728591
501 -66.5716210731094
521 -342. 703485833826
526 -175.94366539987

Total: 281305.256022009
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Cut out of the Von-misses stresses on the plate
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Plot of Von-Misses Stresses on the underside of the plate
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