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Roof trussesRoof trusses

Platform supportsPlatform supports Observation towerObservation tower

Special joint Special joint 
connectionconnection

Introduction
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Mooring postsMooring posts

Platform supportsPlatform supports

Sheet Pile WallsSheet Pile Walls

Introduction

Hydraulic engineering Hydraulic engineering 
applicationsapplications
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Strength classes

• Debarked only

• Typical for round poles 
Tapered
Non circular section
Initial curcature
Pith enclosed -> Cracks
Rough surface
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• prEN 14544 Timber structures — Structural timber with 
round cross-section — Requirements

• EN 14251 Structural Round Timber – Test Methods

• EN 384 Structural timber - Determination of characteristic 
values of mechanical properties and density

• EN 1310 Round and sawn timber - Methods of 
measurements of features

Grading system
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 Eucalyptus from R.S.A. 

Diameter of the logs 

•• Graded according Graded according 
to to …..…..

•• MOEMOE
•• MORMOR
•• DensityDensity
•• MCMC

Strength classes

Establish the Population 

Subgroup 1 Subgroup 2 Subgroup n 

Determine strength properties

Determine characteristic strength values

Strength class: D.., D.., 
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Series    Diameter   Series    Diameter   
[mm][mm] Specimen Specimen 

(n)(n)

Length test Length test 
piecepiece
[mm][mm]

(EA)      110(EA)      110--130130 4040 22002200

(EB)      140(EB)      140--160160 4343 27002700

(EC)      170(EC)      170--190190 4343 33003300

Material & Testing

2 production categories

from clear cut felling (C) n = 48

from thinning (T) n = 78
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Material & Testing

Initial curvature

•Cracks

•Initial curvature

•Non-circular, 
varying section

•Irregular surface

•Taper

•High moisture 
content
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Material & Testing

�,�Q�G�L�Y�L�G�X�D�O���N�Q�R�W�V�,�Q�G�L�Y�L�G�X�D�O���N�Q�R�W�V�,�Q�G�L�Y�L�G�X�D�O���N�Q�R�W�V�,�Q�G�L�Y�L�G�X�D�O���N�Q�R�W�V
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�[���O�R�F�D�O���S�R�O�H���[���O�R�F�D�O���S�R�O�H���[���O�R�F�D�O���S�R�O�H���[���O�R�F�D�O���S�R�O�H��
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•• Bending strengthBending strength
•• Compression strengthCompression strength
•• Modulus of elasticity in Modulus of elasticity in 

bending (global, static & bending (global, static & 
dynamic)dynamic)

•• DensityDensity
•• MCMC

Material & Testing
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Results
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volume shrinkage due to drying to 0%

y = 0.1428x + 0.0926
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Material & Testing

density 12
ALL, C+T,  n=126
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moisture content
ALL, C+T,  n=126
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volume shrinkage due to drying to 0%

y = 0.1428x + 0.0926
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Material & Testing

Test arrangement Test arrangement 
acc. To EN14251acc. To EN14251
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Material & Testing

Test arrangementTest arrangement
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correction factors used
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Results

MOE 12 vs MOR 12
ALL, C+T, n=126

blue = EA, orange = EB, yellow = EC
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Results

MOE 12 vs MOR 12
ALL, C+T, n=126

orange dots - C series
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Results

MOR 12
ALL, C+T, n=126
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EN384: fEN384: fm,0,km,0,k = 78 MPa (from tests, n=126)= 78 MPa (from tests, n=126)
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2 2
m,k

0.45

c,0,k m,kEN338 : f = 5 35.5  N/mm  for  f 78 N/mm(f )

complies to EN338 strength class relation between bending and compression strength

 = =

Results

EN384: fEN384: fc,0,kc,0,k = 36 MPa (from tests, n=108)= 36 MPa (from tests, n=108)

compression strength 12
ALL, C+T, n=108
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EN384 characteristical values

number of samples 1 (Clear Cut + Thinnings)
smallest sample size 125

ks 0.88
MOR 005,C+F 89 N/mm2

MOE loc,C+F 19791 N/mm2

fm,k 78 N/mm 2

E 0,mean 19800 N/mm 2

rho k 655 [kg/m 3]

additional compression tests
smallest sample size 108

ks 0.8

fc,0 005,C+F 46 N/mm2

fc,k 36 N/mm 2

��
���"#$�%	
���&�������#$�'(�($ '6

 ����
����

&


�!�
������

Discussion Results
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Discussion Results

Eglob,12 - fm,12
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Material & Testing

 
 

Timber Grader MTG Timber Grader MTG 

GrindoSonic MK5 GrindoSonic MK5 

[ ]MPaflEdyn r×××= 224

Test arrangement Edyn
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Results

Edyn  - Eglob,12

round poles
Eglob = 0.73.Edyn

R2 = 0.18

rectangular sections
Eglobal = 0.83.Edyn

R2 = 0.54
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