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Solution sheet model 4
Truss

Topic tasks
Internal statical determinacy
Result of trial-and-error: It is possible to leave an individual strut out and the model still remains dimensionally stable. This applies to each “member” in the rectangle as well as to the diagonals. If one of these members is removed, the model is statically determinate. It is only when another member is removed that parts of the truss building become movable. This means that in its original design, the model was simply statically overdetermined.
1./2. 	Examples of versions which are statically determinate:
[image: ][image: ][image: ][image: Ein Bild, das Whiteboard enthält.

Automatisch generierte Beschreibung]
Here is an example where this is not true:

[image: Ein Bild, das Whiteboard enthält.

Automatisch generierte Beschreibung]
The uppermost member can be moved and the rectangle is statically overdetermined.
3.	The following applies for the determination of statical determinacy in planar trusses:
 n = number of members
 k = number of nodes
 n = 2k – 3 = statically determinate
 n < 2k – 3 = movable (underdetermined)
 n > 2k – 3 = statically overdetermined
Applied to our example, 7 = 2 * 5 - 3   is correct – the building is statically determinate. The original model had n = 8 members and 5 nodes. 8 > 7 

Experimental tasks
There is a simple “trick” for preparing simple internal statical determinate trusses: First take a simple member that has a joint support on the right and left.
[image: Ein Bild, das Shoji, Kreuzworträtsel, Uhr, Krabbe enthält.

Automatisch generierte Beschreibung]

This is statically determinate: 1 = 2 * 2 – 3   correct
If you now extend the beam for form a triangle using two more members, the equation is still valid: 3 = 2 * 3 – 3   also correct
[image: ]
This way, you can extend your truss by two members (= 1 triangle) in every step, and the equation will be correct every time. The length of the members in the truss makes no difference. For an initial assessment of a complex truss, you can proceed the other way round: if you always “remove” two members from the truss until there is only one beam left, you can very quickly estimate whether this planar truss has internal statical determinacy. If it is has cantilever support, it is statically determinate internally and externally.
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