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Scope

The scope of this project is the certification of the MFB S2005 cabinet for seismic loads
within Australia.

References

The following reference documents were used in completing the design works:
S2005 45RU x 1200d x 800w to 19” Sheets 1-4, Issue A

S2005 Rack Base Frame Sub Assembly 800 Wide x 1200 Deep, Issue A
S2005 Base Frame Front/Rear 800W, Issue C

S2005 Base Frame Side 1200 Deep, Issue B

Leveling Foot Mounting Bracket, Issue D

Design philosophy

The cabinet shall be designed to suit importance level 4 with a worst-case maximum design
horizontal acceleration of 0.5g.

In order to design for the continued operation of the cabinet after a seismic event the stress in
the cabinet members shall be kept in the elastic stress range and the stress around connections
shall be kept below the tensile yield stress. The intent behind this is to allow for some plastic
deformation of the cabinets under a maximum design event while still maintaining the overall
stability.

The base model cabinet shall be modified utilising sheet metal gussets to increase it’s

horizontal load carrying capacity, the placement of gussets shall be determined with input
from MFB around constructability and efficiency.

Design methodology

This design shall be completed in accordance with the following codes and standards:

e ASI1170.0,.1, 4
e AS4100

e AS4600

e AS60068.3.3

The cabinet shall be modelled using plate element in the Space Gass structural software using
linear elastic methods.

This design is in accordance with AS60068.3.3 where the bracket has been analysed using
structural software, the internal equipment assemblies are to be tested to the required
performance level.
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Materials

Cold Rolled Steel

Members: Zinc anneal 1.6-2mm thick
Fasteners

TEK Screws: Zinc plated steel
Design Criteria

Dynamic Loading
Not relevant

Fatigue

Not relevant

Fire
Not relevant

Resonance
Not relevant

Serviceability
The serviceability criteria as per AS1170.0 shall be adopted

Strength

The following load factors shall be adopted for element design.
Members: 1.0

Connections: 1.0
Buckling: 1.0

Geometry
The geometry has been modelled as shown on the reference drawings
Durability

The cabinets are fabricated from zinc anneal plate and are inherently durable, the mounting
bracket body shall be painted with a zinc rich epoxy primer and finished to suit the cabinet.

Loads

Dead Load (G)
The seismic weight of the payload is 1000kg, the self-weight of the frame has been included
in the model.
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Earthquake Load (E)
A maximum seismic load of 0.5g shall be applied in accordance with AS1170.4

Load Combinations

Ultimate
1.2G+Eux
1.2G+Euz

Model

The bracket was modelled in the Space Gass structural software and analysed using a linear
analysis to determine the element stresses:

Analysis and design

Member design

The cabinet has been modelled using plate elements and the Von Mises stress contours under
the applied loads in the X and Z axis have been shown below:
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Von Mises Stress:
[] 280 Mpa
[] 265 mPa
[] 251 MPa
[T] 236 MPa
221 MPa
| 205 mPa
192 MPa
B 177 mpa
[T 162 mpa
[] 197 mpa
[] 133 mpa
[C] 118 mPa
[T] 103 mpa
[T] 88 mpa
74 MPa

[] sampa
[] %4 1pa
[] 28 mpa
[ ] 15MPa
| | ompa

Stress Plot for short axis horizontal loads
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[ 268 mpa

[] 157 mpa
[ 249 M=
140 MPa
M| 131 mPa
| 122 mPa
W 114 mPa
[ 105 MPa
96 MPa
[T 87 MPa
] 79 mpa
] 70 Mpa
[ 51 mpa
] 52 mPa
[ 44 mpa
[] 35 MPa
[] 26 mpa

[] 17 Mpa
[ ] 2mpa
[ | omea

Stress Plot for long axis horizontal loads

From this analysis it can be seen that generally the member stresses are below the 224MPa
allowable factored yield stress. It is noted that there are a number of locations around
connections and discontinuities where the elastic stress limit is exceeded, the stress at these
locations is less than the factored plastic yield stress of 280MPa indicating that some minor
deformation is expected.

Based on the above analysis the cabinet is structurally adequate for continued operation

during and after a maximum design seismic event in Australia, where some minor plastic
deformation is expected.
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