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Part 1. Sapwood loss
and implications for
tree stability

Research project conducted In part at the ISA/TREE

Fund Biomechanics Week (2010) with Dr. Brian
Kane



Missing wood
contributes to
tree fallures,
MmosSt research
has focused
on internal
decay

the stem can be lost without affecting stability



»

However, wood
can also be
absent from the
outer portion of

the tree '




Cutting notches and pulling testing with measured force
to determine the effects of sapwood loss on stability




Research Methods

Species: Red maple (Acer rubrum)
Sweetgum (Liquidambar styracifiua)
Sawtooth oak (Quercus acutissima)

Size: 7-25cm (3 ¢ 0) DBl
Number of trees: 45
Number of cuts: 188
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Stem Cutting
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Relatibnship between Area of a
Sapwood Cut and Stress
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Strong correlations between
both cross sectional of cut and
stability of the tree.

Minor differences among
SRecies: Sl i

How much loss
IS too much?




Relationship between the reduction in
sapwood and the heartwood to cause an
equivalent magnitude of stress

s = 32PLsing/[p(gf-d3)] + 4Pcosq/[p(gF-d?)]
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The relations % 17 +0 Was SI cant (p < 0.001);¥0b
0.76), and similar for aII species (p =




- Sapwood loss decreases
stress about twice as much
as heartwood loss

The generally accepted
maximum amount of allowable
concentric heartwood loss Is
2/3 of cross section,

So the maximum amount of
sapwood loss Is about 1/3



~ " Likelihood of Impact
Which direction is the tree more likel
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Likelihood of Impact
Which direction is the tree more likely to fail?

Failure is
more likely
to be In
toward the
CUt.

But wind
direction Is
probably
more
Important
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Part 2. Assessing tree
roots and root damage
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How do roots work?

'Forces on roots

%ﬂr\
r; - 3

Leeward Windward

Tension Compression Tension



Types of Failures

- Root Failures
~ Soll Fallures
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Windthrow resistancedue to:
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1. Wei g htploaft eddr;o ot

2. Root strength on windward side;

3. Root strength on leeward side;

4. Frictional properties of soil-
highly moisture dependant.



Root Failure
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Root cutting research at the

Bartlett-Lab

1) Linear root cuts I how close can we
cut without affecting stability?

2) Individual root cuts at the trunk -
a. how many roots can we cut?

b. what | IS the best ey to assess ro}ot







Root Cutting: How
close should you get?

Many munlup'alltles aIIow cuttlng to _'
the trunk. How close Is too close?



| Using a Stump Cutter to Severe
~ the Root System-of each Tree



