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3D Axes Model (to Aid with the Understanding of Stiffness
Analysis Sign Convention)

Lauren Riddell-Smith

This model shows the sign convention adopted for stiffness analysis and the ‘right-hand-rule’
sign convention used for torsion.

When performing structural analysis on non-beam structures, it is necessary to use the ‘joint
convention.’ In this sign convention, clockwise rotations and moments are taken as positive. [1]

However, the sign convention adopted for stiffness analysis is slightly more complicated. It is
assumed that when one is at the origin, looking out onto the positive axis, then the positive
moment/rotation is clockwise. [2]

This means that for a 2D diagram, where the positive axis would be projecting outwards towards

the person looking at it, it appears that the positive moment/rotation is actually anti-clockwise. This
seems to contradict the joint convention and may confuse people.
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Figure 1: Joint convention Figure 2: 2-D diagram - positive moment appears anti-
clockwise

In order to explain the concept of standing at the origin looking out towards to positive axis, a
diagram of a 3D set of axes is often used.
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Figure 1: Source [3]

However, this is difficult to interpret and may still be confusing. It is much easier to explain this
concept by using a 3D model.
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Figure 2: 3D model, front view

Figure 3: 3D model, view from origin

It is easily seen from the model that the positive moment appears anticlockwise when viewed
from the front (from the end of the axis), but the moment is clockwise when viewed from the
origin.

This model was made using pencils and paper mache.
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