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Summary

This engineering note documents calculations done to determine the
margin of safety for the lower clean room roof. The analysis was
done to give me a feeling of what the loads, stresses and capacity of
the roof is prior to installation and installation work to be done for
the helium refrigerator upgrade.

Results & Conclusion
The result of this quick look showed that the calculated loads

produce stress values and loads at about half the allowables. Based
on this result, I do not think that special precautions above personal
judgement are required for the installation work.

Loads Applied

1.) Uniform floor loading of 50 Ibs./ftA2 to account for rated capacity.
2.) Uniform floor loading of 3.1 1bs./ftA2 for the corrugated floor.

3.) Roof hatch weight of 28 Ib/ft on support beams plus 3.1 1bs./ftA2
for the skin material. (Total weight used = 1360 1bs.)

4.) Dead weight of the W8 x 21 beams. (Actually used 28 1bs./ft in
analysis.)

5.) Dead weight of upgrade piping along south wall, 150 lbs. at each
support beam location. Total weight = 750 Ibs.

re a iti
Beams: Worst loaded beams are those to the east and west of the
hatch. This worst loaded beam was the only one analyzed. There
was a 3580 Ib reaction at the north end of this beam and a 4700 1b
reaction at the south end. The highest bending moment was 241,275
in-1bs which results in a bending stress of 13.3 ksi. The allowable
bending stress per the AISC manual is 23.8 ksi. The shear stress was
not calculated but would be very low ( less than 3 ksi) compared to
the AISC manual allowable shear stress of 16.8 ksi.

Framed connection: A framed connection is used to attach beams
to beams and the beams to the wall. A5 x5 x 3/8" angle with two
3/4" dia. bolts are used on each side of the web. The allowable load
for this connection based on the bolts (which I assume are low
quality A307) is 17,700 1bs. The calculated load was 4700 1b.



Wall Anchors: 3/4" dia. wall anchors were used. I will use data

for 3/4" Hilti's brand wedge anchors. They have an allowable shear
of 5120 lbs each or together could support 20,500 lbs. Although the
exact brand is not known, the loading is a factor of four less than the
Hilti allowable. Any quality brand wedge anchor used will have
comparable strength and allowable to the Hilti brand. The maximum
calculated load one of these connections could see was 4700 1b.

References
AISC steel Construction manual, 8th edition.

D-Zero Engineering note 3823.115-EN-428, "Upgrade Piping loads on
Cleanroom Roof", by Steve Sakla 8/28/95.
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