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Lavers 1983
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Crown cabling = Crown securing?

Kronen-Verun-Sicherung?
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really

measured 

(Cw=) drag-

coefficients

(*100)

with crown cables

on 3 heights and

without (kks)

// no re-

construction from

strain/inclination,

real force

measurements!
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Wind load characteristics 

and impact of crown reduction
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Wind speed above ground level: 
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The rise of wind speed above ground

level mainly depends on surface

roughness, characterised by exponent ‘a’:
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(Theoretical) Force on every (infinitesimal) point (i) of the crown sail area: 

Sums up to the total force acting at the crown in total:

In reality, the total force mainly depends

on an integral over the local wind speed

to the power of two:

© RINNTECH Inc. 423 S. 8th Ct. St. Charles, IL 60174 USA TEL +1 630 3772477 FAX 485 6133 USA@RINNTECH.COM WWW.RESISTOGRAPH.COM

© RINTECH e.K. HARDTSTR. 20-22 69126 HEIDELBERG GERMANY TEL +49 6221 71405-0 FAX -234 FRANK.RINN@RINNTECH.COM WWW.RINNTECH.COM



2015 FRANK RINN WIND LOAD, CROWN-CABLING, AND CROWN REDUCTION 16 / 22

“Wind load” is usually defined as bending

moment at the stem base (M), resulting

from a sum (integral) over the crown

area, multiplying local force with

corresponding lever arm length (= height

above ground ‘z’):

Replacing wind speed by its factors, such

as height above ground (z) leads to

bending moment depending on height of

each point (I):

Consequently, bending moment at the

stem base is proportional to crown width

* tree height to the power of 2+2a:
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Crown width (especially of solitary trees)

correlates with crown height and thus

tree height:
W - H

Consequently, tree height is the most

dominant factor determining stem base

bending moment and thus wind load:
M Í H 2 + 2a + b

Summarising: wind load is proportional to

tree height with an exponent of 3 (or

even more, depending on crown

geometry and local aspects):

M Í H 3
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Any practical meaning?
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Yes!
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As a simple rule of thumb:

The resulting wind load reduction

percentage is mostly twice (or

slightly more) the amount of tree

height reduction by pruning!
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Reduction: height ca. 10%, sail area ca.

12%, wind load ca. 20%

Reduction: height ca. 20%, sail area ca.

30%, wind load ca. 50%
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Summary and conclusions:

=> If real strength loss due to decay is

understood and transformed correctly into

required wind-load reduction, remaining

pruning is usually much smaller than

commonly expected. In addition, ...

=> even small reduction of crown height leads to

significantly more reduction in wind load.

=> Less crown reduction leaves more biological

assimilation capabilities, resulting in

> faster/stronger reactions to damages

> faster compensation of structural strength

loss due to decay/damages/...

> less dead wood

> ...
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