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 Mechanical properties
e Sources of variation

e Links to acoustics
Segregation
opportunities
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 These depend on what use timber is put to
— Structural — strength, stiffness, density, dimensional stability
— Cladding — durability
— Joinery — appearance, dimensional stability
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Stand OS Grid Quality Age DBH (cm) Height
(years) (m)
Cawdor NH 886 489 Good 79 33.6 19.5
Munlochy NH 624 535 Medium 81 34.7 21.6
Harriets NH 776 926 Poor 77 32.0 18.9
Stand Number of samples

100x47 mm 200x47 mm Total

Cawdor 83 26 109
Munlochy 57 54 111
Harriets 75 26 101
Total 215 106 321
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Field Measurements
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e Acoustic NDT measurement of stiffness (MOE)
e 4-point bending test for strength (MOR) and stiffness
* Gravimetric sample for basic density & moisture content
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80
Property Value
MOE 9.31 kN/mm? . Bl
MOR 24.2 N/mm? >
S 40 - — |
Density (12%) 504 kg/m3 2
Basic density 418 kg/m3 00
Strength class C20* 1—’_'1
0 — !_ T |
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*Strength adjusted for number of samples and their dimensions according to EN384 Global MOE (kN/mm?)
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Relationship Between Properties
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Acoustic Measurement of MOE
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Stratum ® Percentage of Variation Attributable to a [Stratum
MOE MOR ) G,
Site % 15 - 559 ¢ 3.39 8 <0.01
Plot % 0.99 a <0.01 ~— | 0.5(
Tree % 24.88 l 7.95 9.75
Log % 10 7 s 30TS : 44
Board % 53.89 : 5B.48 46.91
Total g | 1994993— 100001 100[00
0 T |
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Acoustic Segregation of Trees & Logs
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Characteristic Timber Stiffness (KN/mm?)

10.0
C22
95 7=
p — ©
9.0 I I I |\____ 0

3.5 _ _ _
n S I RT ST-300 Threshold Velocity (km/s)

Strategic Integrated Research in Timber




Log-Level Segregation cdinburh Napier 9

UNIVERSITY

14 N 1

12 — ‘ — 0.6

11 / — 0.4

Characteristic Timber Stiffness (kN/mm2)
Proportion of Logs Passing

9 | | | | |\ 0

2.8 : , : :
n S I RT HM-200 Threshold Velocity (km/s)

Strategic Integrated Research in Timber




UNIVERSITY

Edinburgh Napier

500

THE CENTRE FOR TIMBER ENGINEERING

LACTE

400

I
o
o
(90]
Adusnbai4

200

100

10
<t
o
2
Pon)
@
=
V4
N
n £
)
® 5
(D)
>
o
o
N
o Z
o
10
(9\]

Y [IsiRT

Strategic Integrated Research in Timber



UNIVERSITY

Edinburgh Napier

T

O
T
I
I
I
I
I
i it Sl Bl el o Bl Bt~

T
I
I
I
I
I
I
1
I

I
I
I
I
I
I
4
I

I
9 10 11 12 13 14 15 16 17 18

Site ID

|
8

p- -1 o -

|||||_ — —

5.0
45
0
5
0
25 7

Q
N

e
(s/w)) AooldA 002Z-WH M
&

THE CENTRE FOR TIMBER ENGINEERING

Strategic Integrated Research in Timber

LACTE



Conclusions dinburgh Napie WP

UNIVERSITY

Timber from these 3 sites met the requirements for C20 strength class

 HM-200 tool can accurately predict stiffness of sawn timber
— Could be used as a grading tool — would need UKTGC approval first

« Stiffness appears to be a very good strength indicating property in Scots
pine

« Segregating logs using acoustics offers the possibility to improve timber
grade
— Increasing strength class from C20 to C24 is probably uneconomic

— Need to know how the characteristic values for strength and stiffness from
these 3 sites compare to those from other sites
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Questions??

Centre for Timber Engineering
Edinburgh Napier University
10 Colinton Road

Edinburgh EH10 5DT

United Kingdom

http://cte.napier.ac.uk/
http://woodresearch.blogspot.com
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