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The root branch in the whirl bed
 C. Mattheck, K. Bethge, K. Weber, I. Tesari 

Summary: Pull out of root branches occurs in three phases: 1. Plastic whirls, 2. Rupture 
of the clamped soil from unclamped soil, 3. Shearing out of the compression cone.

Finite element calculation 
as proof of whirl formation

Plausibility for whirls 
at root branches

Clamping, resulting from two 
whirls with opposite orientation 

Zug

Pull out tests on root anchor models

Tension

Whirl centre by Reuter
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