
HYDRO-MECHANICAL BEHAVIOUR OF AUCOUMEA

KLAINEANA UNDER DRYING PROCESS

S. Ikogou1, R. Moutou Pitti2,3,4, Ango Ekomy2

1Ecole Nationale des Eaux et Forêts, LIBREVILLE, Gabon
2CENAREST, IRT, 14070, Libreville, Gabon 

3Université Blaise Pascal, Institut Pascal, CLERMONT-FERRAND
4CNRS, UMR 6602, IP, AUBIERE, France

Action FP1303 Meeting: Workshop on Performance Testing and Testing Methodologies 

February 24-25, 2016

Madrid, Spain 

The authors thank the ANR CLIMBOIS for the Financial support



SCIENTIFIC CONTEXT
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 The environmental impact of wood in Europe and in equatorial regions as Gabon (Fig. 1)

 In Gabon, various and unknown tropical species (Fig. 2) 

 Okume (Aucoumea klaineana) : used in building, veneer, finished products, design of the paper

 Mechanical behaviour during drying plays a decisive role in the development of defects

 Drying process strains and cause cracking responsible to the collapse of structures (Fig. 3)

 Objective : study the hydro-mechanical behaviour of Okume subjected to natural drying

Fig. 2 : Okume in Gabon Fig. 3 : Drying processFig. 1 : Forest in Gabon



DEVICES AND EXPERIMENTAL METHOD
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Experimental table 

Slice 

Digital Scale 

Camera 

L=200 mm e =20 mm 

d
 =

 2
0
 m

m
 

Support 

Fig. 5 : Camera
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Fig. 9 : Slice after drying
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ρ	is	the	volume	mass.	In	this	work,	the	obtained	elastic	moduli	are	compared	with	the	values	given	

by	Guitard	only	for	Test	2,	Table	1.	We	observe	important	differences	in	the	case	of	! ! " 	and		G! " .	

Tab.	1	:	Comparison	of	obtained	elastic	moduli	with	Guitard	data	

	 H(%)	 Mv	(g/cm3)	 Er	(MPa)	 Et	(MPa)	 Grt	(MPa)	

Test	2	 12,04	 0,42	 1040	 448	 174	

Guitard	 14,30	 0,42	 1170	 736	 70	

	

Figure	2	(a)	shows	the	evolutions	of	radial	strains	versus	internal	moisture	content.	We	can	deduce	

that	the	point	saturation	fibre	of	Okoume	is	around	30%.	Figure	2	(b)	shows	the	evolution	of	

tangential	strains	versus	time	after	250	h.	We	observe	that	strains	in	the	heart	of	the	slice	are	greater	

than	the	periphery;	also,	the	influence	of	crack	that	occurs	approximately	4	days	after	the	start	of	the	

test,	is	observed.	This	defect	is	justified	by	a	sudden	decrease	of	tangential	strains.	

	
Fig.	2	(a):	Evolutions	of	Radial	strains	vs.	moisture	content.	(b):	Evolutions	Tangential	strains	vs.	time		

	

This	work	is	devoted	to	the	knowledge	of	mechanical	behaviour	of	tropical	specie	Aucoumea	

klaineana	submitted	to	drying	process.	The	PSF	(30%)	has	been	obtained	by	following	the	evolutions	

of	radial	strain	versus	internal	moisture	content.	Also,	the	tangential	strains	have	shown	that	the	

deformations	are	greater	at	the	center	than	at	the	periphery	and	are	perturbed	by	the	apparition	of	

crack	4	days	after	the	beginning	of	test.	In	the	coming	works,	a	numerical	finite	element	model	will	

be	developed	in	order	to	simulate	the	crack	phenomenon	in	this	tropical	specie.	The	main	goal	is	to	

know	the	real	impact	of	environmental	effects	in	timber	structures	under	various	loading	conditions.	
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Specie	 Aucoumea	Klaineana	

Diameter	 250	mm	

Thickness	 30	mm	

Fig. 8 : Slice before drying

Equations: Guitard, 1987; Palka, 1973
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