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Abstract/Summary:

The purpose of these calculations is to redesign the original Far Detector
Strongback’s connections to increase their moment capacity, as well as to provide



additional backwards tilt to the Plane and Strongback assembly while in the
vertical position. In it’s assembled form, this fixture measures over twenty-nine
feet wide, which would be too wide to fit down the entry shaft of the Soudan mine.
Thus, the Strongback will have to be assembled at the bottom of the mine from
prefabricated parts lowered through the shaft. In order to facilitate the assembly,
all connections will be bolted rather than welded. One additional change from the
original Strongback was that the two vertical wide flange beam members were
repositioned. These beams were brought approximately thirteen inches closer
together to avoid an interference with the Plane-to-Plane connection bolts.

The first part of these calculations is a manual determination of the shears and
moments of the structural members. These values were used to verify that the
finite element analysis results were reasonable and the model used for the analysis
was a good representation of the actual structure. The second part is the
documentation of the finite element analysis of the Strongback. Included in this
section is a brief explanation of the analysis and the results in both graphical and
tabular form. The third part uses the results of the finite element analysis to design
the new bolted connections and the fixtures, which have changed from the original
Strongback. All stresses were below the allowable one third of yield stress, which,
for A36 steel equals 12000 pounds per square inch and for the rectangular tube
sections is 15300 pounds per square inch. The design of the roller support brackets
and clamping fixtures are not included in these calculations since they have been
previously designed and tested on the original Strongback.

Applicable Codes:

AISC Manual of Steel Construction, Allowable Stress Design, Ninth Edition
o ANSI/ASME B30.20-1993, Below the Hook Lifting Devices
o ANSI/AWS DI1.1-98, Structural Welding Code - Steel

Reference Books:

e Steel Design Manual, by R.L. Brochenbrough
e Design of Welded Structures, by Blodgeti
e Structural Steel Design, by Lynn S. Beedle
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