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4.Results

0

5

10

15

20

25

5 000

6 000

7 000

8 000

9 000

10 000

11 000

0,00% 0,05% 0,10% 0,15% 0,20% 0,25%

St
re

ss
(M

P
a)

Sl
o

p
e

(s
tr

e
ss

;s
tr

ai
n

)

Strain

Slope(stress;def) Stress/strain_I53

linear zone

=  c1=27,17 MPa
 e=0,23%

 e=0,18%

0

5

10

15

20

25

30

35

40

45

7 200

7 700

8 200

8 700

9 200

9 700

10 200

10 700

0,00% 0,10% 0,20% 0,30% 0,40% 0,50% 0,60%

St
re

ss
(M

P
a)

Sl
o

p
e

(S
tr

e
ss

;s
tr

ai
n

)

Strain

Slope(Stress;Strain)_P53 Stress/strain_P53

Linear zone

 e=0,21%

c1=36,1MPa
 c1=0,37%

c1=41,41MPa
 b=0,49%

0

50

100

150

200

250

300

350

0 1 1 2 2 3

Fo
rc

e
 (

N
)

Displacement (mm)

Young Modulus_P53

A-B:Preloading 

A 

B 

C 

D 

C-D:Reloading 

B-C:Unloading 

Fmax

0,4Fmax

0,1Fmax

U1 U2

F2

F1

3.Methods

Bending creep of notched beams in sheltered outdoors conditions: 

applications on Gabonese and European wooden species

M. ASSEKO ELLA1, 2, R. MOUTOU PITTI1, 3, J. GRIL1,4, G. GODI1, E. Fournely1

1Université Clermont Auvergne, CNRS, SIGMA Clermont, Institut Pascal, Clermont Ferrand, France,

martian.asseko_ella@etu.uca.fr
2Ecole Nationale des Eaux et Forêts (ENEF), Libreville, Gabon ; 

3CENAREST, IRT, Libreville, Gabon
4Université Clermont Auvergne, INRA, UMR PIAF, Clermont Ferrand, France

1.Context

4.Results

Ecole doctorale

Sciences Pour 

l’Ingénieur

3.1. Strength of Materials approach 

Determination of specimen geometry: 

Fig 2. Geometry of test

specimens (a); Padauk (b)

Iroko (c); okume

2.Objective

 General objective:

• Evaluate the influence of initial defects on the structural

response and crack propagation, and adapt the design

codes to the context of structural use of wood in tropical

and temperate environments

 Specific objectives:

• creep tests in 4-point bending of notched beams in

sheltered outdoor conditions

• Characterization of diffusion process

• Coupling between rupture, creep and sorption

:

For α < 1/6, the stress in Z1 is lower than in Z0 : 

For this the condition on 𝑙 is: 𝑙 ≤
𝐿

12
=50 mm (9)

Interactions between climatic variations (1, 2, 3) and mechanical loads (4)

𝛼 = 1 −
2𝑥(𝐵∓)
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3.2. Experimental approach

The characterization is done on tropical wood Iroko (Fig.1a)

Padouk (Fig.1b) and Okume (Fig.1c). Specimens (L=680 x

40x60 mm) were brought back from Gabon to Clermont-

Ferrand.

Fig 1: Raw beams of tropical species brought back

from Gabon: (a) Iroko (b); Padauk (c); Okume

Fig.3: (a,b) Measurement of Young's modulus; (c,d) rupture test

𝐸𝐿 =
5𝐿3 (𝐹2 − 𝐹1)

324𝐼0(𝑈2 − 𝑈1)

𝜀 =
864𝐻

167𝐿2
𝑦

Wood Density MC (%) EL(10)(MPa)

Okume 0,47(0,03) 13,11(0,58) 7 694(421)

Padauk 0,77(0,09) 10,44(1,12) 10 898(748)

Iroko 0,60(0,06) 10,96 (0,56) 10 194(277)
In ()=Standard deviation; MC =moisture content, EL(10) =Longitudinal Young's

modulus given by (10)

Wood 𝜺𝒆(%) 𝜺𝒄𝟏(%) 𝜺𝒃(%) 𝜺𝒍𝒐𝒂𝒅(%) Fload (daN) Fc1 (daN) Fb (daN)

Okoumé 0,183(0,015) 0,313(0,051) 0,51 (0,096) 0,26 29,64 36,6(39) 51,1(67)

Padouk 0,234(0,023) 0,394(0,064) 0,509(0,062) 0,27 43,42 59,7(97) 68,8(130)

Iroko 0,157(0,017) 0,202(0,026) 0,203(0,024) 0,16 25,34 30,4(30) 30,4(30)

In ()=Standard deviation ;Fc1 =critical force; Fb =rupture force ; 𝜀𝑒=elastic limit 𝜀𝑐1=; critical strain
𝜀𝑏 =rupture strain; y=deflection;  𝜀= strain of the beam during the test ; 

𝐹𝑙𝑜𝑎𝑑=Loading force for  creep test; 𝜀𝑙𝑜𝑎𝑑= Loading strain for  creep test 

5.  Experimental setup for creep tests
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6. Conclusion
This study presents the dimensioning and the characterization of the beams in

outdoor conditions. It is based on strength of materials and experimental

approaches. This approaches enabled us to validate the specimens geometry

and to estimate the loading strain and the loading forces for the creep test.
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