ARCH 171 CONCEPT

BANANA TOWER CRANE

Tower cranes are used in construction sites to
s P L I T transport heavy loads, typically building
2NNl materials, to the needed place at the needed

eight. The stability of the tower crane relies on

its space truss system to transfer loads safely to
SBL]‘SFJ%]%AMES DA its foundation. It is often loaded eccentrically, or
PROF. BELGA away from the axis of its mast.
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STRUCTURAL PROTOTYPE
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To comply with
the requirement,
the trolley and
slewing unit were
not included.
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‘How Tower Cranes Build Themselves. (2020, April 30). YouTube. Retrieved June 6,
2022, from https://www.youtube.com/watch?v=0SyC8pxJdeQ
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As can be seen from this footage,
the structural prototype was able
to sustain its stability when
subjected to the initial loading
requirement of 5 banana fingers.

1 banana finger: ~71.4 grams

The prototype was still able to
stand even after being loaded by 14
bananas, which is almost a
kilogram in weight. To see some
failure, a different loading material
was used, in two different
prototype configurations.

The tie rod was connected to the dowel, the
point of load application, contributing
significantly to load transfer to the base.

In image "A", the prototype was loaded by 5
Ibs. or 2 - 2.5-Ib weights. It was able to carry
this loading, but image "B" shows that the jib
can pivot at the mast due to the induced
moment by the load. However, failure at the
members is not apparent.

In images "C","D", and "E", the prototype was
loaded by 5 Ibs. and a dumbbell handle of
about 2lbs. The basket holding the load was
in direct contact to the floor.

11b = ~1.13 Kg
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TIE ROD-TO-BOTTOM CHORD coNFIG 2

The tie rod was connected to the jib's bottom
chord to restrict its tendency to pivot (see "1").

In image "2", the prototype was loaded by 7.5
Ibs. Image "3" shows that the "beams" of the
jib supported by the wood girder have started
to buckle.

In images "4" and "5", the prototype was
loaded by 10 Ibs. Image "4" shows that the
dowel where the point load is applied has
collapsed from the structure, dropping the
weights to the floor.

Image "5" emphasizes the failure due to
torsion of the jib. It took a few seconds before
it finally collapsed.
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