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Abstract

Since a couple of years, manufactured products of coconut wood for outdoor uses like wood decks have been proposed on the European market. These are presented as an alternative for traditional tropical timbers. In the past, coconut wood was neglected and burned for sanitary reasons and lack of interest at industrial scale. Plantation coconut trees at end of production of copra constitute a renewable resource with high added value. In order to convince the markets, natural durability for outdoor use, without preservative treatment, against wood destroying fungi characteristic of northern temperate regions is a major property that has to be checked.

Natural durability of coconut lumber was tested in the laboratory according to the European standard EN 15083-1 against brown (Coniophora puteana) and white (Coriolus versicolor) rot decay basidiomycetes fungi. Beech wood specimens were used as virulence controls. Mass losses were determined after 16 weeks exposure.
The results showed that tested coconut wood is very resistant to the brown rot fungus Coniophora puteana and resistant to the white rot fungus Coriolus versicolor. Mass loss and density of tested samples with C. versicolor are inversely related. In addition, the density shows a large variability in the test sample, more than 500 kg / m³.

These results confirm that after a selection on density criteria, the natural durability of Coconut lumber is sufficient for outdoor application in use class 3 (based on European standard EN 335 and in line with EN 460).
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Introduction

The coconut logs (Cocos nucifera L.) based on the agricultural crop for copra production can be harvested from plantations at an age of over 60-70 years corresponding at the end of production. They represent as such a potentially important renewable resource of wood for the producing countries (Amartey & al., 2006;Hass & Wilson, 1985; Arancon, 1997 & 2009; Jermer & al., 2011; Killmann & Fink, 1996; Peek, 1994). They provide a raw material for timber industry likely to be converted into high-value manufactured products, with a low environmental impact.
This has led in the second half of the 20th Century to the establishment of international research projects focused on the use and valorisation of coconut wood. Through these projects, many aspects were studied: wood anatomy, physical, mechanical, chemical, energy and natural durability properties, costs. The industrial valorisation of wood was also investigated: logging, wood uses, processing, impregnation, conditioning, poles, particle board, floors, saws, furniture, energy resources, charcoal, market research (Hass & Wilson, 1985; Arancon, 1997; Killmann & Fink, 1996).

Initially considered as an alternative source of wood supply to meet needs in local markets (Amartey, 2006; Arancon, 1997; Okai, 2004; Yudodibroto, 1980), manufactured products are now penetrating the markets of Western industrialised countries. This can be explained by the significant growth in demand for tropical timber in conjunction with an awareness of the importance to reduce pressure on tropical forests (Amartey & al., 2006; Arancon, 1997; Wong & al., 2005). Like other species e.g. Robinia pseudoacacia (Pollet & al., 2008), coconut could be an alternative to the use of traditional tropical timbers.

Nevertheless, the first attempts of introduction on the industrialised countries’ markets hadn’t obtained the expected success by lack of fit with the requirements of these markets (Killmann & Fink, 1996; Peek, 1994a). Recent technical solutions can solve the problems of implementation encountered in the past (Arancon, 2009).

Today, coconut floor strips are available on the European market but also in America and Australia. This represents a high added value product (Arancon, 2009). Nevertheless, in order to establish this new product on the market complementarily to the tropical timbers traditionally used , queries about some properties must be clarified: physical, mechanical and durability against wood destroying fungi characteristic of Northern temperate regions (Amartey & Hanson, 2002; Amartey & al 2006, Baillieres & al., 2010). For use as exterior decking, its natural durability has to be suitable (class 1 or 2) which allows uses in hazard classes 3 and 4. Moreover, producers must guarantee a sustainable, quality and homogeneous supply (Baillieres & al., 2010; Hass & Wilson, 1985).

The maximum diameter at the bottom of the coconut palm stem is around 30 cm (Hass & Wilson, 1985; Killmann & Fink, 1996). Average tree heights range between 15 to 20 meters but only the 2/3 of the stem can be used as constructional material, the wood from the top and centre of the trunk being too light. The wood density varies from the central part of the trunk to the external part between approximately 200 to 1170 kg/m³ (Bailleres & al., 2010; Peek 1994a; Yudodibroto, 1980). In mature coconut palm stem, three classes of wood density being high density > 600kg/m³, medium density between 400 and 600 kg/m³, and low density < 400 kg/m³, are recognised according to the position of the timber into the stem (Arancon, 2009; Killmann & Fink, 1996). The same authors conclude that low density wood does not achieve sufficient strength values and surface qualities for manufactured wooden products. Visual distinction between these classes is possible by an experienced operator by looking on the cross section for the amount of vascular bundles (Baillieres & al., 2010). In a recent publication from the Australian Government, the limits of the 3 classes have been increased by 100 kg/m³ (Bailleres & al., 2010). Moisture content increases from the bottom periphery (50%) to stem centre at the top (400%). Radial and tangential shrinkages show no significant difference (Hass & Wilson, 1985; Arancon, 1997; Killmann & Fink, 1996). The average modulus of elasticity (MOE), modulus of rupture (MOR) and compression strength of coconut wood measured on clear wood specimens at 12% are 12772 N/mm², 106 N/mm² and 69 N/mm² respectively (Arancon, 1997; Okai 2004). These values decrease from bottom to the top of the trunk. Such values concern wood at the periphery of the stem with a density above 600 kg/m³ and are comparable to those obtained with other tropical timber generally used for furniture, flooring, door and window, agricultural implements, general construction, etc. The Janka hardness for the high density class reaches about 10800 N at 12%, approximately twice higher than European oak. 

Only a density higher than 600 kg/m³ (700 kg/m³ following Australian recommendations) allows application in flooring but for exterior uses natural durability must be considered too.

Coconut wood is classified as non-durable (Hass & Wilson, 1985). Under tropical conditions, its durability against wood destroying fungi is low (few months for the central part of the stem and only two and a half years for the periphery wood). In indoor conditions, only low density class should be treated against insects. For outdoor utilisation, a chemical wood protection is generally required for all density classes (Hass & Wilson, 1985; Killmann & Fink, 1996; Peek, 1994a & b). Under Northern temperate climate, resistance against wood destroying fungi seems better but wood density must be taken into account when selecting pieces for external uses. In laboratory test, the white and brown rot fungi (basidiomycetes) are able to damage severely the coconut wood and observed mass losses are inversely proportional to the density (Peek, 1994a). The same author classified the high density coconut wood as non-resistant against the white rot fungus (Coriolus versicolor) and resistant against brown rot fungi. He concluded that coconut wood cannot be recommended for exterior uses without prior preservative treatment. Different authors make the same observation (Arancon, 1997; Killmann & Fink, 1996).

The aim of this study was to determine the natural durability against brown (Coniophora puteana) and white (Coriolus versicolor) rot decay basidiomycetes fungi characteristic of northern temperate regions of coconut floor strips imported from Malaysia according to the European standard procedure CEN/TS 15083-1. These planks are destined for exterior decking.

Material and methods

Untreated coconut wood (Cocos nucifera L.) floor strips were supplied by a Belgian import company. This material was produced by a Malaysian manufacturer and warranted with a density higher than 900 kg/m³. Test specimens (1.5 x 2.5 x 5 cm) were cut from 28 planks (20 x 90 x 2000 mm) selected at random from a batch of 800 planks and stocked in climatic room (20 ( 2)°C and (65 ( 5)% relative humidity. Two specimens per plank were tested for each fungus and 3 specimens per plank were used to determine humidity and density. Beech wood (Fagus sylvatica L.) was used as reference specimens for virulence control.

Humidity of reference specimens and test specimens was respectively 10,0% and 12,9% before exposure to fungal attack.

The fungi used in the experimentation were Coniophora puteana (Schumacker ex Fries) Karsten (BAM Ebw. 15) as brown rot fungus and Coriolus versicolor (Linnaeus) Quélet (CTB 863A) as white rot fungus.

The test was performed according to  the European standard procedure CEN/TS 15083-1 (2005) “Durability of wood and wood-based products – Determination of the natural durability of solid wood against wood-destroying fungi, test methods – Part 1: Basidiomycetes”. After conditioning at (20 ( 2)°C and (65 ( 5)% relative humidity, test specimens and reference specimens, were introduced aseptically in Kolle flasks on a malt agar culture medium previously inoculated with fungus. The flasks were stored for 16 weeks in a climatic room under standard conditions (20 ( 2)°C and (65 ( 5)% relative humidity. At the end of the exposure time, mass losses were determined and natural durability of tested coconuts wood classified according to CEN/TS 15083-1 (2005) annex D.

Results and discussion

The fungal activity of the two fungi tested on beech reference specimens reached the minimum required by the standard. The mean mass losses obtained were 30.2% and 38.0% respectively for Coniophora and Coriolus after 16 weeks. 

At the end of the exposure time (16 weeks), the mass loss for each coconut test specimen was calculated. Median value for all test specimens exposed to each test fungus and durability class against wood-destroying basidiomycetes fungi were determined (table 1). The mean final moisture contents of the test specimens were 43.4% and 49.4% respectively for Coniophora and Coriolus.
Table 1. Median mass loss and natural durability class of coconut wood against basidiomycetes fungi.

	Basidiomycetes fungi
	Median mass loss
	Durability class
	Description

	Coniophora puteana
	0.00
	1
	Very durable

	Coriolus versicolor
	5.62
	2
	Durable


The Coriolus versicolor showed a higher decay level than the Coniophora puteana and lead to classify coconut wood in durability class 2 (Durable). The obtained mass losses analysed according to EN 350-1 lead to same durability classes. These results allow the use of coconut floor strips in outdoor condition without prior preservative treatment according to the specifications of EN 460 “Durability of wood and wood-based products – Natural durability of solid wood – Guide to the durability requirements for wood to be used in hazard classes”. Results obtained with Coniophora puteana are similar to those obtain by Peek (1994a) on Indonesian coconut trees. On the other hand, results obtained with Coriolus versicolor are not consistent with those of Peek who declared the coconut wood of high density class (> 600 kg/m³) as non-resistant against white rot fungus. Several authors conclude that coconut wood cannot be recommended for exterior use without prior preservative treatment (Arancon, 1997; Killmann & Fink, 1996; Peek, 1994a). A lower minimum density of test specimens can probably explain the contradiction with the results obtained in this study.

The information contained in this paper applies only to the sample of timber tested. Actually, the tested planks were selected to suit outdoor decks without chemical treatment. Inside a coconut log, depending on radial and longitudinal position, important density variations exist (Peek, 1994a). It is therefore possible in a single plank to find areas of different density because localised higher or more inwardly into the stem in function of cutting pattern (Baillieres & al, 2010; Hass & Wilson, 1985; Killmann & Fink, 1996). Despite a selection of planks with a density criterion above 900 kg/m³, 25% of the sawn test specimens showed lower values. The density of 200 test specimens was 990 ( 116 kg/m³ and ranked between 702 and 1205 kg/m³. Mean volume of the specimens was determined by hydrostatic method. The average humidity at the time of measurement was 12.9%.

Natural durability varies widely inside a stem according to the density class considered, even if other factors can be involved (Hass & Wilson, 1985; Peek, 1994a). The relationship between density and mass loss supports the idea of a strict selection necessity. In Figure 1, it appears clearly that a density higher than 900 kg/m³ ensures a mass loss under 10%. Below this critical density the test specimens with higher mass losses were observed after being in contact with the Coriolus.  Using the assessment approach as proposed by Van Acker et al. (2010) a considerable service life can be expected from this material since no specimens showed mass losses higher than 10 %. The Weibull distribution derived from the data on decay by Coriolus clearly show that the selection of material with a density of over 900 kg/m³ (here on individual specimens) allows for a very critical appraisal of durability class D2 (Figure 2, sapelli used for benchmarking). 
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Figure 1: Mass loss due to Basidiomycetes fungi versus density

[image: image2.png]Weibull Distribution
Coconut (> 900 kg /m?)
Mass loss Coriolus versicolor

2
‘e
2
3
S
-
S
o
o

Distribution fun:




 [image: image3.png]Weibull Distribution
Sapelli
Mass loss Coriolus versicolor

2
‘e
2
3
S
-
S
o
o

Distribution fun:





	Wood species
	Fungus
	Med(X)
	r0,1
	r0,9
	%D1
	%D2
	%D3
	%D4
	%D5

	Coconut
	COR
	5.3
	2.9
	7.9
	43.2
	56.0
	0.8
	0.0
	0.0

	Sapelli 
	
	20.1
	11.8
	28.2
	0.5
	5.1
	16.1
	72.7
	5.6


Figure 2: Weibull distributions of mass loss by Coriolus versicolor (%, x-axis) and durability of coconut (Cocos nucifera) and sapelli (Entandrophragma cylindricum)

Conclusions
Natural durability of coconut wood floor strips for exterior use, imported from Malaysia, and selected on density at > 900 kg/m³, was tested with white and brown rot fungi following European standard procedure CEN/TS 15083-1 (2005).

The coconut wood with a median mass loss of 6%, was classified as durable (class 2) when exposed to the white rot fungus Coriolus versicolor. Brown rot fungus Coniophora puteana proved ineffective, median mass loss was close to 0%.

The results obtained in this experimentation were better than those obtained previously by other authors. The reason given for better behaviour can be explained by the higher wood density values measured in this experiment. The average wood density of test specimens was 990 kg/m³.

The selection criterion based on a density greater than 900 kg/m³ and the planks selection work ensure a class 2 of durability compatible with outdoor uses in temperate Northern regions.

Confirmation of these results with other sources of wood is needed. In addition, exporters will have to be able to guarantee a sustainable, homogenous and quality supply.
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Rapport d'essai

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,																Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,														Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Références normatives :				NBN EN 15083-1:2005												hêtre:		11		pin:		3		bois essai:		58

																		Mise en contact des blochets:						9/15/11		Sortie des blochets:				1/5/12		hêtre :		11		bois essai :		58

		Essence de bois d'essai :				Lames de plancher en cocotier												Perte de masse moyenne des éprouvettes témoin due au Coniophora :										30.17		%		Mise en contact des blochets :						9/15/11		Sortie des blochets :				1/5/12

																		Perte de masse moyennes des éprouvettes essai due au Coniophora :										0.13		%		Perte de masse médiane des éprouvettes témoin due au Coniophora puteana (%) :												30.92

		Nombre et origine des éprouvettes utilisées :																														Perte de masse médiane des éprouvettes essai due au Coniophora puteana (%) :												0.00

		27 lames d'un lot et 1 lame d'un second lot ont été livrées le 10 mai.

		Lot 1 : lames 1 à 27																hêtre:		11		pin:		3		bois essai:		58

																		Mise en contact des blochets:						9/15/11		Sortie des blochets:				1/5/12

																		Perte de masse moyenne des éprouvettes témoin due au Coriolus :										38.02		%		hêtre :		12		bois essai :		40

																		Perte de masse moyennes des éprouvettes essai due au Coriolus :										6.24		%		Mise en contact des blochets :						9/15/11		Sortie des blochets :				1/5/12

																																Perte de masse médiane des éprouvettes témoin due au Coriolus versicolor (%) :												38.15

																		Perte de masse dans le test de virulence Coniophora :														Perte de masse médiane des éprouvettes essai due au Coriolus versicolor (%) :												5.62

		Lot 2 : lame 28																Sur pin :		36.23		%		Validité de l'essai :				OK

																		Sur hêtre :		30.17		%		Validité de l'essai :				OK				Validité de l'essai sur le Coniophora puteana :								OK

																		Perte de masse dans le test de virulence Coriolus :														Validité de l'essai sur le Coriolus versicolor :								OK

																		Sur pin :		21.07		%		Validité de l'essai :				OK

																		Sur hêtre :		40.37		%		Validité de l'essai :				OK

																																Chargé d'essai :

		Pour le lot 1, découpe de la lame à 60 cm de longueur après purge des 5 premiers cm.
Découpe de 2 barreaux de 30 mm de large (barreaux de 30x19(ou17)x60)
Mise des barreaux à 25x15 et découpe de 1 barreau en éprouvettes 25x15x50.
2x2 éprouvettes par lame s																L'évaluation de l'attaque par les champignons est exprimée en pourcentage de perte de masse

																		rapportée à la masse sèche théorique initiale après 16 semaines d'exposition														Classification suivant l'annexe D de la CEN/TS 15083-1:2005

																		La classification de durabilité naturelle suit l'article 6 de la EN 350-1														Elle se base sur la médiane des pertes de masse subies par les échantillons étudiés

		Pour le lot 2, purge des 3 cm de bout. Découpe de 1 barreau de 30 mm de large.
Mise du barreau à 25x15 et découpe des éprouvettes 25x15x50.
2x4 éprouvettes de ce barreau seront exposées afin de le qualifier au mieux.																						1		Très durable														1		Très durable

																								2		Durable

		Nombre d'éprouvettes utilisées pour essai humidité:																																						2		Durable

		bois essai:		88														Note : Comme le bois est un matériau naturel, ses propriétés, parmi lesquelles, la durabilité

		Humidité des éprouvettes témoin hêtre au moment de l'essai :										10.00%						naturelle peuvent varier considérablement. La classification donnée dans ce rapport d'essai n'est														"L'interprétation et l'utilisation des conclusions tirées d'un rapport d'essai demande une connaissance

		Humidité des éprouvettes témoin pin au moment de l'essai :																qu'une moyenne du matériau soumis à l'essai et ne se rapporte qu'au bois parfait.														spécialisée de l'essence. Les informations contenues dans ce rapport ne concernent que l'échantillon

		Humidité des éprouvettes essai au moment de l'essai :										12.90%																				de l'essence testé."

																		Chargé d'essai :

		Préparation des échantillons:

		3/08/2011 :  découpe des barreaux et mise à 25*15*60



&C&"Arial,Gras"&14&URapport d'essai de Durabilité Naturelle par exposition de 16 semaines à des basidiomycètes
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Pesée avant cond.

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de découpe : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Numérotation		Identification		pesée (g)		Numérotation		Identification		pesée (g)		Numérotation		Identification		pesée (g)

		LC0101		champi 1				LC0401		champi 1				LC0701		champi 1

		LC0102		champi 2				LC0402		champi 2				LC0702		champi 2

		LC0103		H - MV				LC0403		H - MV				LC0703		H - MV

		LC0104		humidité départ				LC0404		humidité départ				LC0704		humidité départ

		LC0105		champi 1				LC0405		champi 1				LC0705		champi 1

		LC0106		champi 2				LC0406		champi 2				LC0706		champi 2

		LC0107		H - MV				LC0407		H - MV				LC0707		H - MV

		LC0108		humidité départ				LC0408		humidité départ				LC0708		humidité départ

		LC0201		champi 1				LC0501		champi 1				LC0801		champi 1

		LC0202		champi 2				LC0502		champi 2				LC0802		champi 2

		LC0203		H - MV				LC0503		H - MV				LC0803		H - MV

		LC0204		humidité départ				LC0504		humidité départ				LC0804		humidité départ

		LC0205		champi 1				LC0505		champi 1				LC0805		champi 1

		LC0206		champi 2				LC0506		champi 2				LC0806		champi 2

		LC0207		H - MV				LC0507		H - MV				LC0807		H - MV

		LC0208		humidité départ				LC0508		humidité départ				LC0808		humidité départ

		LC0301		champi 1				LC0601		champi 1				LC0901		champi 1

		LC0302		champi 2				LC0602		champi 2				LC0902		champi 2

		LC0303		H - MV				LC0603		H - MV				LC0903		H - MV

		LC0304		humidité départ				LC0604		humidité départ				LC0904		humidité départ

		LC0305		champi 1				LC0605		champi 1				LC0905		champi 1

		LC0306		champi 2				LC0606		champi 2				LC0906		champi 2

		LC0307		H - MV				LC0607		H - MV				LC0907		H - MV

		LC0308		humidité départ				LC0608		humidité départ				LC0908		humidité départ

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de découpe : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Numérotation		Identification		pesée (g)		Numérotation		Identification		pesée (g)		Numérotation		Identification		pesée (g)

		LC1001		champi 1				LC1301		champi 1				LC1601		champi 1

		LC1002		champi 2				LC1302		champi 2				LC1602		champi 2

		LC1003		H - MV				LC1303		H - MV				LC1603		H - MV

		LC1004		humidité départ				LC1304		humidité départ				LC1604		humidité départ

		LC1005		champi 1				LC1305		champi 1				LC1605		champi 1

		LC1006		champi 2				LC1306		champi 2				LC1606		champi 2

		LC1007		H - MV				LC1307		H - MV				LC1607		H - MV

		LC1008		humidité départ				LC1308		humidité départ				LC1608		humidité départ

		LC1101		champi 1				LC1401		champi 1				LC1701		champi 1

		LC1102		champi 2				LC1402		champi 2				LC1702		champi 2

		LC1103		H - MV				LC1403		H - MV				LC1703		H - MV

		LC1104		humidité départ				LC1404		humidité départ				LC1704		humidité départ

		LC1105		champi 1				LC1405		champi 1				LC1705		champi 1

		LC1106		champi 2				LC1406		champi 2				LC1706		champi 2

		LC1107		H - MV				LC1407		H - MV				LC1707		H - MV

		LC1108		humidité départ				LC1408		humidité départ				LC1708		humidité départ

		LC1201		champi 1				LC1501		champi 1				LC1801		champi 1

		LC1202		champi 2				LC1502		champi 2				LC1802		champi 2

		LC1203		H - MV				LC1503		H - MV				LC1803		H - MV

		LC1204		humidité départ				LC1504		humidité départ				LC1804		humidité départ

		LC1205		champi 1				LC1505		champi 1				LC1805		champi 1

		LC1206		champi 2				LC1506		champi 2				LC1806		champi 2

		LC1207		H - MV				LC1507		H - MV				LC1807		H - MV

		LC1208		humidité départ				LC1508		humidité départ				LC1808		humidité départ

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de découpe : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Numérotation		Identification		pesée (g)		Numérotation		Identification		pesée (g)		Numérotation		Identification		pesée (g)

		LC1901		champi 1				LC2201		champi 1				LC2501		champi 1

		LC1902		champi 2				LC2202		champi 2				LC2502		champi 2

		LC1903		H - MV				LC2203		H - MV				LC2503		H - MV

		LC1904		humidité départ				LC2204		humidité départ				LC2504		humidité départ

		LC1905		champi 1				LC2205		champi 1				LC2505		champi 1

		LC1906		champi 2				LC2206		champi 2				LC2506		champi 2

		LC1907		H - MV				LC2207		H - MV				LC2507		H - MV

		LC1908		humidité départ				LC2208		humidité départ				LC2508		humidité départ

		LC2001		champi 1				LC2301		champi 1				LC2601		champi 1

		LC2002		champi 2				LC2302		champi 2				LC2602		champi 2

		LC2003		H - MV				LC2303		H - MV				LC2603		H - MV

		LC2004		humidité départ				LC2304		humidité départ				LC2604		humidité départ

		LC2005		champi 1				LC2305		champi 1				LC2605		champi 1

		LC2006		champi 2				LC2306		champi 2				LC2606		champi 2

		LC2007		H - MV				LC2307		H - MV				LC2607		H - MV

		LC2008		humidité départ				LC2308		humidité départ				LC2608		humidité départ

		LC2101		champi 1				LC2401		champi 1				LC2701		champi 1

		LC2102		champi 2				LC2402		champi 2				LC2702		champi 2

		LC2103		H - MV				LC2403		H - MV				LC2703		H - MV

		LC2104		humidité départ				LC2404		humidité départ				LC2704		humidité départ

		LC2105		champi 1				LC2405		champi 1				LC2705		champi 1

		LC2106		champi 2				LC2406		champi 2				LC2706		champi 2

		LC2107		H - MV				LC2407		H - MV				LC2707		H - MV

		LC2108		humidité départ				LC2408		humidité départ				LC2708		humidité départ

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de découpe : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Numérotation		Identification		pesée (g)

		LC2801		champi 1

		LC2802		champi 2

		LC2803		H - MV

		LC2804		humidité départ

		LC2805		champi 1

		LC2806		champi 2

		LC2807		H - MV

		LC2808		humidité départ



&C&"Arial,Gras"&12&UPesée des blochets après découpage, avant mise en chambre conditionnée

&LDTB - CRNFB - DGRNE - MRW
Test durabilité&Rpage     /



Humidité Hêtre

		Vérification de l'humidité des échantillons pour essai en 2011

		Date de mise à l'étuve : ,,18/8/2011,,,,,,,,,,,,,,,,,,,,

		Date de pesée sèche : ,,,23/8/2011,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		N°		masse humide (g)		masse sèche (g)		% humidité

		BMT Blanco d'aubier de Chêne

				3.311		2.983		11.0

				4.101		3.699		10.9

				5.402		4.799		12.6

				4.01		3.616		10.9

		BMT Traité d'aubier de Chêne

				3.419		3.221		6.1

				5.328		5.032		5.9

				2.626		2.46		6.7

				3.167		2.97		6.6

		Cocotier

				22.336		19.964		11.9

				23.408		20.936		11.8

				29.87		26.502		12.7

				25.48		22.681		12.3



&C&"Arial,Gras"&12&UDétermination du pourcentage d'humidité des éprouvettes de hêtre témoins

&LDTB - CRNFB - DGRNE - MRW
Test durabilité&Rpage     /



Humidité Essai - MV

		Identification essai : ,,,DN2009002,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de mise à l'étuve : ,,,20/02/2009,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée sèche : ,,,23/02/2009,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		N°		masse humide (g)		masse sèche (g)		% humidité		MV kg/m³		N°		masse humide (g)		masse sèche (g)		% humidité		MV kg/m³

		B1-11		18.467		16.428		12.4		985		B8-11		15.436		13.659		13.0		823

		B1-14		17.919		15.929		12.5		956		B8-14		15.658		13.84		13.1		835

		B1-17		18.644		16.574		12.5		994		B8-17		16.000		14.154		13.0		853

		B2-11		20.884		18.461		13.1		1114		B9-11		19.544		17.35		12.6		1042

		B2-14		17.149		15.16		13.1		915		B9-14		20.635		18.316		12.7		1101

		B2-17		20.607		18.22		13.1		1099		B9-17		18.706		16.591		12.7		998

		B3-11		15.916		14.081		13.0		849		B10-11		17.638		15.624		12.9		941

		B3-14		15.227		13.451		13.2		812		B10-14		16.949		14.997		13.0		904

		B3-17		16.551		14.617		13.2		883		B10-17		16.908		14.964		13.0		902

		B4-11		21.955		19.43		13.0		1171		B11-11		18.229		16.111		13.1		972

		B4-14		22.334		19.754		13.1		1191		B11-14		16.908		14.925		13.3		902

		B4-17		22.900		20.216		13.3		1221		B11-17		15.504		13.667		13.4		827

		B5-11		15.699		13.876		13.1		837		B12-11		20.047		17.851		12.3		1069

		B5-14		16.391		14.469		13.3		874		B12-14		19.972		17.762		12.4		1065

		B5-17		16.085		14.187		13.4		858		B12-17		20.684		18.38		12.5		1103

		B6-11		18.894		16.684		13.2		1008		B13-11		21.754		19.218		13.2		1160

		B6-14		15.904		14.023		13.4		848		B13-14		21.631		19.104		13.2		1154

		B6-17		16.278		14.354		13.4		868		B13-17		21.773		19.237		13.2		1161

		B7-11		20.864		18.465		13.0		1113		B14-11		22.285		19.79		12.6		1189

		B7-14		20.344		17.984		13.1		1085		B14-14		21.049		18.664		12.8		1123

		B7-17		20.103		17.775		13.1		1072		B14-17		22.329		19.791		12.8		1191

		Identification essai : ,,,DN2009002,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de mise à l'étuve : ,,,20/02/2009,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée sèche : ,,,23/02/2009,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		N°		masse humide (g)		masse sèche (g)		% humidité		MV kg/m³		N°		masse humide (g)		masse sèche (g)		% humidité		MV kg/m³

		B15-11		16.781		14.938		12.3		895		B22-11		18.897		16.699		13.2		1008

		B15-14		17.167		15.264		12.5		916		B22-14		19.189		16.934		13.3		1023

		B15-17		19.171		17.034		12.5		1022		B22-17		19.143		16.88		13.4		1021

		B16-11		13.673		12.159		12.5		729		B23-11		17.770		15.784		12.6		948

		B16-14		17.671		15.73		12.3		942		B23-14		18.207		16.186		12.5		971

		B16-17		18.129		16.105		12.6		967		B23-17		17.744		15.747		12.7		946

		B17-11		21.090		18.695		12.8		1125		B24-11		20.863		18.393		13.4		1113

		B17-14		20.777		18.402		12.9		1108		B24-14		20.167		17.766		13.5		1076

		B17-17		21.063		18.655		12.9		1123		B24-17		20.609		18.148		13.6		1099

		B18-11		15.494		13.739		12.8		826		B25-11		16.912		14.952		13.1		902

		B18-14		16.027		14.192		12.9		855		B25-14		18.260		16.141		13.1		974

		B18-17		15.433		13.65		13.1		823		B25-17		18.535		16.378		13.2		989

		B19-11		21.022		18.596		13.0		1121		B26-11		19.896		17.699		12.4		1061

		B19-14		20.834		18.407		13.2		1111		B26-14		18.882		16.773		12.6		1007

		B19-17		20.447		18.051		13.3		1091		B26-17		19.491		17.307		12.6		1040

		B20-11		16.488		14.708		12.1		879		B27-11		21.144		18.646		13.4		1128

		B20-14		18.827		16.724		12.6		1004		B27-14		20.754		18.298		13.4		1107

		B20-17		20.584		18.241		12.8		1098		B27-17		20.710		18.257		13.4		1105

		B21-11		16.258		14.428		12.7		867		B28-11		19.787		17.604		12.4		1055

		B21-14		16.756		14.881		12.6		894		B28-14		20.717		18.443		12.3		1105

		B21-17		16.790		14.882		12.8		895		B28-17		21.967		19.551		12.4		1172

												B28-20		19.924		17.744		12.3		1063

												B28-21		20.43		18.194		12.3		1090

						12.9						B28-24		21.15		18.854		12.2		1128

												B28-27		23.103		20.638		11.9		1232



&C&"Arial,Gras"&12&UDétermination du pourcentage d'humidité des éprouvettes essais

&LLTB - DEMNA - DGARNE - SPW
Test de durabilité



Masse volumique

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée hydrostatique: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification balance :,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Température de l'eau : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		N°		masse dans l'air (g)		masse hydrostatique (g)		masse volumique (kg/m³)		N°		masse dans l'air (g)		masse hydrostatique (g)		masse volumique (kg/m³)

		B1-11		18.091		18.64		970.55		B8-11		15.088		18.86		800.00

		B1-14		17.551		18.96		925.69		B8-14		15.296		18.94		807.60

		B1-17		18.241		18.89		965.64		B8-17		15.621		18.60		839.84

		B2-11		20.426		18.89		1081.31		B9-11		19.189		18.59		1032.22

		B2-14		16.792		18.97		885.19		B9-14		20.254		18.91		1071.07		masse volumique moyenne :

		B2-17		20.186		19.00		1062.42		B9-17		18.355		19.32		950.05

		B3-11		15.562		19.03		817.76		B10-11		17.235		18.77		918.22		968.16

		B3-14		14.884		18.93		786.27		B10-14		16.593		19.04		871.48		1204.99

		B3-17		16.175		19.06		848.64		B10-17		16.553		19.12		865.74		786.27

		B4-11		21.523		18.98		1133.98		B11-11		17.843		18.84		947.08

		B4-14		21.905		19.07		1148.66		B11-14		16.540		18.84		877.92

		B4-17		22.931		19.03		1204.99		B11-17		15.118		18.70		808.45

		B5-11		15.403		18.79		819.74		B12-11		19.677		18.94		1038.91

		B5-14		16.085		18.83		854.22		B12-14		19.600		18.98		1032.67

		B5-17		15.792		18.83		838.66		B12-17		20.291		18.98		1069.07

		B6-11		18.532		18.84		983.65		B13-11		21.341		18.56		1149.84		moyenne générale

		B6-14		15.550		19.04		816.70		B13-14		21.229		18.83		1127.40		978.18

		B6-17		15.892		18.76		847.12		B13-17		21.382		18.81		1136.74		écart type

		B7-11		20.438		19.07		1071.74		B14-11		21.888		18.57		1178.68		113.9862962071

		B7-14		19.911		18.97		1049.60		B14-14		20.642		18.92		1091.01

		B7-17		19.674		18.95		1038.21		B14-17		21.884		18.95		1154.83

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée hydrostatique: ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification balance :,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Température de l'eau : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		N°		masse dans l'air (g)		masse hydrostatique (g)		masse volumique (kg/m³)		N°		masse dans l'air (g)		masse hydrostatique (g)		masse volumique (kg/m³)

		B15-11		16.564		19.06		869.05		B22-11		18.494		18.61		993.77

		B15-14		16.950		19.09		887.90		B22-14		18.777		18.90		993.49

		B15-17		18.930		19.02		995.27		B22-17		18.706		18.94		987.65

		B16-11		13.365		19.04		701.94		B23-11		17.423		19.10		912.20

		B16-14		17.336		19.21		902.45		B23-14		17.867		19.13		933.98		masse volumique moyenne :

		B16-17		17.775		19.15		928.20		B23-17		17.395		19.09		911.21

		B17-11		20.702		18.74		1104.70		B24-11		20.471		18.96		1079.69		974.31

		B17-14		20.393		19.12		1066.58		B24-14		19.759		18.93		1043.79		1109.81

		B17-17		20.670		19.06		1084.47		B24-17		20.173		19.01		1061.18		701.94

		B18-11		15.161		18.59		815.55		B25-11		16.573		18.95		874.56

		B18-14		15.670		18.72		837.07		B25-14		17.894		19.00		941.79

		B18-17		15.082		18.68		807.39		B25-17		18.159		18.92		959.78

		B19-11		20.596		18.86		1092.05		B26-11		19.535		18.88		1034.69

		B19-14		20.396		18.80		1084.89		B26-14		18.519		18.81		984.53

		B19-17		19.962		18.78		1062.94		B26-17		19.111		18.81		1016.00

		B20-11		16.113		18.88		853.44		B27-11		20.709		18.66		1109.81

		B20-14		18.400		19.12		962.34		B27-14		20.316		18.47		1099.95

		B20-17		20.109		18.88		1065.10		B27-17		20.242		18.42		1098.91

		B21-11		15.873		18.79		844.76		B28-11		19.520		19.02		1026.29

		B21-14		16.398		18.90		867.62		B28-14		20.446		19.01		1075.54

		B21-17		16.417		18.68		878.85		B28-17		21.684		19.24		1127.03

										B28-20		19.671		19.18		1025.60

										B28-21		20.170		19.28		1046.16

										B28-24		20.874		19.39		1076.53

										B28-27		22.817		22.08		1033.38

						18.90

				B16-11		702				B9-17		950				B19-14		1085

				B3-14		786				B25-17		960				B14-14		1091

				B8-11		800				B20-14		962				B19-11		1092

				B18-17		807				B1-17		966				B27-17		1099

				B8-14		808				B1-11		971				B27-14		1100

				B11-17		808				B6-11		984				B17-11		1105

				B18-11		816				B26-14		985				B27-11		1110

				B6-14		817				B22-17		988				B28-17		1127

				B3-11		818				B22-14		993				B13-14		1127

				B5-11		820				B22-11		994				B4-11		1134

				B18-14		837				B15-17		995				B13-17		1137

				B5-17		839				B26-17		1016				B4-14		1149

				B8-17		840				B28-20		1026				B13-11		1150

				B21-11		845				B28-11		1026				B14-17		1155

				B6-17		847				B9-11		1032				B14-11		1179

				B3-17		849				B12-14		1033				B4-17		1205

				B20-11		853				B28-27		1033

				B5-14		854				B26-11		1035

				B10-17		866				B7-17		1038

				B21-14		868				B12-11		1039

				B15-11		869				B24-14		1044

				B10-14		871				B28-21		1046

				B25-11		875				B7-14		1050

				B11-14		878				B24-17		1061

				B21-17		879				B2-17		1062

				B2-14		885				B19-17		1063

				B15-14		888				B20-17		1065

				B16-14		902				B17-14		1067

				B23-17		911				B12-17		1069

				B23-11		912				B9-14		1071

				B10-11		918				B7-11		1072

				B1-14		926				B28-14		1076

				B16-17		928				B28-24		1077

				B23-14		934				B24-11		1080

				B25-14		942				B2-11		1081

				B11-11		947				B17-17		1084



&C&"Arial,Gras"&12&UDétermination de la masse volumique par pesée hydrostatique

&LDTB - CRNFB - DGRNE - MRW
Test durabilité&Rpage     /



H pour MV

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de mise à l'étuve : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification étuve :,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée sèche : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification balance : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		N°		masse humide (g)		masse sèche (g)		% humidité		N°		masse humide (g)		masse sèche (g)		% humidité

		B1-11		18.091		16.428		10.1		B8-11		15.088		13.659		10.5

		B1-14		17.551		15.929		10.2		B8-14		15.296		13.84		10.5

		B1-17		18.241		16.574		10.1		B8-17		15.621		14.154		10.4

		B2-11		20.426		18.461		10.6		B9-11		19.189		17.35		10.6

		B2-14		16.792		15.16		10.8		B9-14		20.254		18.316		10.6		% humidité moyen :

		B2-17		20.186		18.22		10.8		B9-17		18.355		16.591		10.6

		B3-11		15.562		14.081		10.5		B10-11		17.235		15.624		10.3		10.7

		B3-14		14.884		13.451		10.7		B10-14		16.593		14.997		10.6

		B3-17		16.175		14.617		10.7		B10-17		16.553		14.964		10.6

		B4-11		21.523		19.43		10.8		B11-11		17.843		16.111		10.8

		B4-14		21.905		19.754		10.9		B11-14		16.54		14.925		10.8

		B4-17		22.931		20.216		13.4		B11-17		15.118		13.667		10.6

		B5-11		15.403		13.876		11.0		B12-11		19.677		17.851		10.2

		B5-14		16.085		14.469		11.2		B12-14		19.6		17.762		10.3

		B5-17		15.792		14.187		11.3		B12-17		20.291		18.38		10.4

		B6-11		18.532		16.684		11.1		B13-11		21.341		19.218		11.0

		B6-14		15.55		14.023		10.9		B13-14		21.229		19.104		11.1

		B6-17		15.892		14.354		10.7		B13-17		21.382		19.237		11.2

		B7-11		20.438		18.465		10.7		B14-11		21.888		19.79		10.6

		B7-14		19.911		17.984		10.7		B14-14		20.642		18.664		10.6

		B7-17		19.674		17.775		10.7		B14-17		21.884		19.791		10.6

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de mise à l'étuve : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,																10.7

		Identification étuve :,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée sèche : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification balance : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		N°		masse humide (g)		masse sèche (g)		% humidité		N°		masse humide (g)		masse sèche (g)		% humidité

		B15-11		16.564		14.938		10.9		B22-11		18.494		16.699		10.7

		B15-14		16.950		15.264		11.0		B22-14		18.777		16.934		10.9

		B15-17		18.930		17.034		11.1		B22-17		18.706		16.880		10.8

		B16-11		13.365		12.159		9.9		B23-11		17.423		15.784		10.4

		B16-14		17.336		15.730		10.2		B23-14		17.867		16.186		10.4		% humidité moyen :

		B16-17		17.775		16.105		10.4		B23-17		17.395		15.747		10.5

		B17-11		20.702		18.695		10.7		B24-11		20.471		18.393		11.3		10.6

		B17-14		20.393		18.402		10.8		B24-14		19.759		17.766		11.2

		B17-17		20.670		18.655		10.8		B24-17		20.173		18.148		11.2

		B18-11		15.161		13.739		10.4		B25-11		16.573		14.952		10.8

		B18-14		15.670		14.192		10.4		B25-14		17.894		16.141		10.9

		B18-17		15.082		13.650		10.5		B25-17		18.159		16.378		10.9

		B19-11		20.596		18.596		10.8		B26-11		19.535		17.699		10.4

		B19-14		20.396		18.407		10.8		B26-14		18.519		16.773		10.4

		B19-17		19.962		18.051		10.6		B26-17		19.111		17.307		10.4

		B20-11		16.113		14.708		9.6		B27-11		20.709		18.646		11.1

		B20-14		18.400		16.724		10.0		B27-14		20.316		18.298		11.0

		B20-17		20.109		18.241		10.2		B27-17		20.242		18.257		10.9

		B21-11		15.873		14.428		10.0		B28-11		19.520		17.604		10.9

		B21-14		16.398		14.881		10.2		B28-14		20.446		18.443		10.9

		B21-17		16.417		14.882		10.3		B28-17		21.684		19.551		10.9

										B28-20		19.671		17.744

										B28-21		20.170		18.194

										B28-24		20.874		18.854

										B28-27		22.817		20.638



&C&"Arial,Gras"&12&UDétermination du pourcentage d'humidité des éprouvettes essais

&LDTB - CRNFB - DGRNE - MRW
Test durabilité&Rpage     /



Témoins champi 1

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification champignon : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date d'introduction des blochets : ,15/09/2011,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale humide : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale anhydre : ,,,9/01/2012,,,,,,,,,,,,,,

		Id. blochets		Masse initiale
(à ~12 %) (g)		Masse sèche théorique (g)		Masse finale
 humide (g)		Masse finale 
anhydre (g)		Perte de masse 
en %		Humidité en fin de test (%)

		H1		12.880		11.655		11.987		8.051		30.922		48.888						10.51

		H2		12.029		10.876		17.156		10.906		-0.276		57.308						10.60

		H3		11.900		10.77		17.359		10.684		0.799		62.477						10.49

		H4		13.074		10.824		11.958		8.027		25.841		48.972						20.79

		H5		12.272		11.099		17.456		10.870		2.063		60.589						10.57

		H6		11.922		10.781		16.336		10.626		1.438		53.736						10.58

		H7		13.111		11.86		14.295		10.022		15.497		42.636						10.55

		H8		12.149		10.985		10.137		6.772		38.352		49.690						10.60

		H16		11.646		11.604		10.355		6.936		40.228		49.294						0.36

		H17		12.204		12.168		17.586		12.051		0.962		45.930						0.30

												30.168

												30.922



&C&"Arial,Gras"&12&UPerte de masse sur éprouvettes témoins par attaque du champignon 1

&LDTB - CRNFB - DGRNE - MRW
Test durabilité&Rpage     /



Essai champi  1

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification champignon : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date d'introduction des blochets : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale humide : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale anhydre : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Id. blochets		Masse initiale
(à ~12 %) (g)		Masse sèche théorique (g)		Masse finale
 humide (g)		Masse finale 
anhydre (g)		Perte de masse 
en %		Humidité en fin de test (%)

		B1-12		18.489		16.440		23.469		16.471		0.00		42.487		978

		B1-15		18.001		16.006		22.977		16.011		0.00		43.508		952

		B2-12		18.285		16.165		23.370		16.203		0.00		44.233		967

		B2-15		19.035		16.828		23.795		16.872		0.00		41.032		1007

		B3-12		15.336		13.553		21.742		13.570		0.00		60.221		811

		B3-15		15.824		13.984		22.158		13.997		0.00		58.305		837

		B4-12		22.571		19.955		26.172		19.959		0.00		31.129		1194

		B4-15		22.600		19.980		26.578		20.001		0.00		32.883		1196

		B5-12		15.840		13.985		21.328		14.037		0.00		51.941		838

		B5-15		15.898		14.036		20.858		14.068		0.00		48.266		841

		B6-12		17.574		15.504		24.071		15.536		0.00		54.937		930

		B6-15		15.864		13.995		21.414		13.951		0.31		53.494		839

		B7-12		20.472		18.105		24.876		18.083		0.12		37.566		1083

		B7-15		20.794		18.390		25.192		18.365		0.14		37.174		1100

		B8-12		15.951		14.108		22.247		14.017		0.65		58.714		844

		B8-15		16.347		14.458		22.859		14.347		0.77		59.329		865

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification champignon : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date d'introduction des blochets : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale humide : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale anhydre : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Id. blochets		Masse initiale
(à ~12 %) (g)		Masse sèche théorique (g)		Masse finale
 humide (g)		Masse finale 
anhydre (g)		Perte de masse 
en %		Humidité en fin de test (%)

		B9-12		19.801		17.572		23.512		17.565		0.04		33.857		1048

		B9-15		19.711		17.492		23.859		17.506		0.00		36.290		1043

		B10-12		17.488		15.481		23.991		15.477		0.02		55.011		925

		B10-15		17.206		15.231		22.162		15.220		0.07		45.611		910

		B11-12		17.748		15.666		22.736		15.697		0.00		44.843		939

		B11-15		16.124		14.232		21.844		14.250		0.00		53.291		853

		B12-12		20.103		17.881		24.979		17.849		0.18		39.946		1064

		B12-15		20.187		17.956		24.536		17.948		0.04		36.706		1068

		B13-12		22.013		19.446		25.709		19.438		0.04		32.262		1165

		B13-15		21.653		19.128		25.214		19.103		0.13		31.990		1146

		B14-12		22.695		20.131		26.626		20.138		0.00		32.218		1201

		B14-15		22.287		19.769		26.290		19.754		0.08		33.087		1179

		B15-12		17.170		15.269		22.034		15.268		0.01		44.315		908

		B15-15		17.642		15.689		22.513		15.669		0.13		43.679		933

		B16-12		14.778		13.142		22.148		13.046		0.73		69.769		782

		B16-15		18.023		16.027		25.273		15.999		0.18		57.966		954

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification champignon : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date d'introduction des blochets : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale humide : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale anhydre : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Id. blochets		Masse initiale
(à ~12 %) (g)		Masse sèche théorique (g)		Masse finale
 humide (g)		Masse finale 
anhydre (g)		Perte de masse 
en %		Humidité en fin de test (%)

		B17-12		21.760		19.278		25.824		19.285		0.00		33.907		1151

		B17-15		21.092		18.686		25.426		18.686		0.00		36.070		1116

		B18-12		15.615		13.828		20.333		13.863		0.00		46.671		826

		B18-15		15.912		14.091		20.509		14.000		0.65		46.493		842

		B19-12		21.012		18.567		25.547		18.580		0.00		37.497		1112

		B19-15		21.126		18.668		24.964		18.681		0.00		33.633		1118

		B20-12		17.169		15.260		22.433		15.189		0.47		47.692		908

		B20-15		18.997		16.885		23.336		16.809		0.45		38.830		1005

		B21-12		17.393		15.433		23.286		15.452		0.00		50.699		920

		B21-15		16.072		14.261		23.536		14.257		0.03		65.084		850

		B22-12		19.323		17.055		23.093		17.053		0.01		35.419		1022

		B22-15		19.316		17.049		23.335		17.049		0.00		36.870		1022

		B23-12		17.836		15.842		23.499		15.785		0.36		48.869		944

		B23-15		18.814		16.711		24.909		16.670		0.25		49.424		995

		B24-12		21.354		18.814		24.919		18.813		0.00		32.456		1130

		B24-15		20.763		18.293		24.245		18.292		0.01		32.544		1099

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification champignon : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date d'introduction des blochets : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale humide : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale anhydre : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Id. blochets		Masse initiale
(à ~12 %) (g)		Masse sèche théorique (g)		Masse finale
 humide (g)		Masse finale 
anhydre (g)		Perte de masse 
en %		Humidité en fin de test (%)

		B25-12		17.355		15.340		23.061		15.241		0.65		51.309		918

		B25-15		18.763		16.585		24.037		16.426		0.96		46.335		993

		B26-12		20.544		18.256		25.444		18.302		0.00		39.023		1087

		B26-15		20.177		17.929		25.337		17.959		0.00		41.082		1068

		B27-12		20.826		18.362		25.153		18.394		0.00		36.746		1102

		B27-15		20.676		18.230		24.841		18.250		0.00		36.115		1094

		B28-12		21.643		19.271		26.040		19.290		0.00		34.992		1145

		B28-15		20.990		18.690		25.652		18.725		0.00		36.993		1111

		B28-18		20.776		18.499		25.167		18.550		0.00		35.671		1099

		B28-22		20.384		18.150		25.613		18.198		0.00		40.746		1079

												0.129		43.401

												0.001



&C&"Arial,Gras"&12&UPerte de masse sur éprouvettes essais par attaque du champignon 1

&LDTB - CRNFB - DGRNE - MRW
Test durabilité&Rpage     /



Témoins champi 2

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification champignon : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date d'introduction des blochets : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale humide : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale anhydre : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Id. blochets		Masse initiale
(à ~12 %) (g)		Masse sèche théorique (g)		Masse finale
 humide (g)		Masse finale 
anhydre (g)		Perte de masse 
en %		Humidité en fin de test (%)

		H9		11.775		10.653		9.795		6.347		40.42		54.325						10.53

		H10		12.822		11.600		11.037		7.414		36.09		48.867						10.53

		H11		12.021		10.864		10.745		6.440		40.72		66.848						10.65

		H12		11.620		10.515		9.196		6.092		42.06		50.952						10.51

		H13		12.772		11.557		10.614		7.106		38.51		49.367						10.51

		H14		12.250		11.073		10.677		6.586		40.52		62.117						10.63

		H15		13.237		11.977		11.966		8.095		32.41		47.820						10.52

		H18		11.946		11.908		11.054		7.566		36.46		46.101						0.32

		H19		11.639		11.600		12.729		7.512		35.24		69.449						0.34

		H20		11.324		11.282		10.705		7.020		37.78		52.493						0.37

												38.02

												38.145



&C&"Arial,Gras"&12&UPerte de masse sur éprouvettes témoins par attaque du champignon 2

&LDTB - CRNFB - DGRNE - MRW
Test durabilité&Rpage     /



Essai champi 2

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification champignon : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date d'introduction des blochets : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale humide : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale anhydre : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Id. blochets		Masse initiale
(à ~13 %) (g)		Masse sèche théorique (g)		Masse finale
 humide (g)		Masse finale 
anhydre (g)		Perte de masse 
en %		Humidité en fin de test (%)

		B1-13		18.124		16.115		22.935		14.742		8.52		55.576		959

		B1-16		18.050		16.049		22.400		14.544		9.38		54.015		955

		B2-13		17.604		15.563		21.941		14.958		3.89		46.684		931

		B2-16		17.885		15.811		21.576		15.013		5.05		43.715		946

		B3-13		15.325		13.543		20.212		11.809		12.81		71.158		811

		B3-16		15.418		13.626		21.914		11.922		12.50		83.811		816

		B4-13		22.302		19.717		25.712		19.022		3.52		35.170		1180

		B4-16		22.585		19.967		25.781		19.364		3.02		33.139		1195

		B5-13		15.602		13.775		18.072		12.383		10.10		45.942		826

		B5-16		15.880		14.020		22.038		13.539		3.43		62.774		840

		B6-13		16.389		14.458		21.255		13.504		6.60		57.398		867

		B6-16		15.797		13.936		22.341		13.196		5.31		69.301		836

		B7-13		20.558		18.182		24.143		17.136		5.75		40.891		1088

		B7-16		21.152		18.707		24.661		17.768		5.02		38.794		1119

		B8-13		15.355		13.581		21.194		12.145		10.57		74.508		812

		B8-16		15.890		14.054		21.689		12.636		10.09		71.645		841

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification champignon : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date d'introduction des blochets : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale humide : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale anhydre : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Id. blochets		Masse initiale
(à ~13 %) (g)		Masse sèche théorique (g)		Masse finale
 humide (g)		Masse finale 
anhydre (g)		Perte de masse 
en %		Humidité en fin de test (%)

		B9-13		20.637		18.314		23.950		16.869		7.89		41.976		1092

		B9-16		19.946		17.701		24.125		16.436		7.14		46.781		1055

		B10-13		17.845		15.797		23.392		14.512		8.13		61.191		944

		B10-16		17.915		15.859		22.701		14.859		6.30		52.776		948

		B11-13		17.758		15.675		21.495		14.597		6.88		47.256		940

		B11-16		17.270		15.244		21.341		14.085		7.60		51.516		914

		B12-13		19.841		17.648		23.573		16.557		6.18		42.375		1050

		B12-16		20.199		17.966		24.256		16.816		6.40		44.244		1069

		B13-13		22.043		19.472		25.245		18.921		2.83		33.423		1166

		B13-16		21.698		19.167		24.811		18.582		3.05		33.522		1148

		B14-13		21.086		18.704		25.725		17.945		4.06		43.355		1116

		B14-16		22.518		19.974		25.703		18.993		4.91		35.329		1191

		B15-13		17.800		15.829		22.537		14.949		5.56		50.759		942

		B15-16		18.560		16.505		23.861		15.652		5.17		52.447		982

		B16-13		15.539		13.818		22.846		13.162		4.75		73.575		822

		B16-16		18.148		16.138		23.558		15.231		5.62		54.671		960

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification champignon : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date d'introduction des blochets : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale humide : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale anhydre : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Id. blochets		Masse initiale
(à ~13 %) (g)		Masse sèche théorique (g)		Masse finale
 humide (g)		Masse finale 
anhydre (g)		Perte de masse 
en %		Humidité en fin de test (%)

		B17-13		20.602		18.252		25.064		17.202		5.75		45.704		1090

		B17-16		20.784		18.413		23.699		17.404		5.48		36.170		1100

		B18-13		15.510		13.735		18.954		11.359		17.30		66.863		821

		B18-16		15.636		13.847		19.365		11.536		16.69		67.866		827

		B19-13		21.507		19.004		25.351		17.894		5.84		41.673		1138

		B19-16		20.419		18.043		25.280		17.226		4.53		46.755		1080

		B20-13		18.061		16.053		22.553		15.488		3.52		45.616		956

		B20-16		20.645		18.350		24.971		17.658		3.77		41.415		1092

		B21-13		17.926		15.906		21.951		14.371		9.65		52.745		948

		B21-16		15.837		14.052		22.135		13.610		3.15		62.638		838

		B22-13		18.802		16.596		23.429		15.489		6.67		51.262		995

		B22-16		19.000		16.770		23.287		15.827		5.63		47.135		1005

		B23-13		17.832		15.839		22.703		14.576		7.97		55.756		943

		B23-16		18.811		16.709		23.433		15.637		6.41		49.856		995

		B24-13		19.625		17.291		23.783		16.370		5.32		45.284		1038

		B24-16		21.907		19.301		24.900		18.178		5.82		36.979		1159

		Identification essai : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Identification champignon : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date d'introduction des blochets : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale humide : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Date de pesée de masse finale anhydre : ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

		Id. blochets		Masse initiale
(à ~13 %) (g)		Masse sèche théorique (g)		Masse finale
 humide (g)		Masse finale 
anhydre (g)		Perte de masse 
en %		Humidité en fin de test (%)

		B25-13		18.026		15.933		22.863		15.416		3.25		48.307		954

		B25-16		18.460		16.317		23.077		15.537		4.78		48.529		977

		B26-13		19.472		17.303		23.802		16.247		6.10		46.501		1030

		B26-16		19.996		17.769		24.099		16.374		7.85		47.178		1058

		B27-13		20.517		18.090		24.133		17.641		2.48		36.801		1086

		B27-16		20.250		17.854		23.949		17.443		2.30		37.299		1071

		B28-13		21.400		19.055		24.695		18.261		4.17		35.234		1132

		B28-16		21.357		19.017		25.285		18.438		3.04		37.135		1130

		B28-19		21.248		18.920		25.364		18.419		2.65		37.706		1124

		B28-23		20.572		18.318		25.441		17.895		2.31		42.168		1088

												6.215		49.315

												5.624



&C&"Arial,Gras"&12&UPerte de masse sur éprouvettes essais par attaque du champignon 2

&LDTB - CRNFB - DGRNE - MRW
Test durabilité&Rpage     /



virulence champi

		Nom du champignon :				1

		Date de préparation du milieu :

		Date d’inoculation du champignon :

		Date de mise en présence des éprouvettes avec le champignon :

		Date de fin d'essai :

		N°		Essence		Masse initiale anhydre (g)		Masse finale humide (g)		Masse finale anhydre (g)		Perte de masse (%)

				H21		11.680		16.361		11.730		-0.43

				P1		8.170		7.885		4.730		42.11

				P2		8.041		8.894		5.344		33.54

				P3		7.978		9.019		5.342		33.04

												36.23

		Nom du champignon :				2

		Date de préparation du milieu :

		Date d’inoculation du champignon :

		Date de mise en présence des éprouvettes avec le champignon :

		Date de fin d'essai :

		N°		Essence		Masse initiale anhydre (g)		Masse finale humide (g)		Masse finale anhydre (g)		Perte de masse (%)

				H22		11.614		10.028		6.925		40.3736869296

				P4		8.389		11.094		6.555		21.8619620932

				P5		8.452		10.404		6.671		21.0719356365

				P6		8.537		10.562		6.806		20.2764437156

												21.0701138151



&C&"Arial,Gras"&12&UTests de virulence sur les champignons essais

&LDTB - CRNFB - DGRNE - MRW
Test durabilité&Rpage     /



MVPM Cv

		



class 1 : very durable

class 5 : not durable

class 4 : slightly durable

class 3 : moderately durable

class 2 : durable

Relation entre la masse volumique des éprouvettes et la perte de masse causée par le Coriolus versicolor



Graph3

		958.9417989418		978.253968254

		955.0264550265		952.4338624339

		931.4285714286		967.4603174603

		946.2962962963		1007.1428571429

		810.8465608466		811.4285714286

		815.7671957672		837.2486772487

		1180		1194.2328042328

		1194.9735449735		1195.7671957672

		825.5026455026		838.0952380952

		840.2116402116		841.164021164

		867.1428571429		929.8412698413

		835.8201058201		839.3650793651

		1087.7248677249		1083.1746031746

		1119.1534391534		1100.2116402116

		812.4338624339		843.9682539683

		840.7407407407		864.9206349206

		1091.9047619048		1047.671957672

		1055.3439153439		1042.91005291

		944.1798941799		925.291005291

		947.8835978836		910.3703703704

		939.5767195767		939.0476190476

		913.7566137566		853.1216931217

		1049.7883597884		1063.6507936508

		1068.7301587302		1068.0952380952

		1166.2962962963		1164.708994709

		1148.0423280423		1145.6613756614

		1115.6613756614		1200.7936507936

		1191.4285714286		1179.2063492064

		941.7989417989		908.4656084656

		982.0105820106		933.4391534392

		822.1693121693		781.9047619048

		960.2116402116		953.5978835979

		1090.0529100529		1151.3227513228

		1099.6825396825		1115.9788359788

		820.6349206349		826.1904761905

		827.3015873016		841.9047619048

		1137.9365079365		1111.746031746

		1080.3703703704		1117.7777777778

		955.6084656085		908.4126984127

		1092.328042328		1005.1322751323

		948.4656084656		920.2645502646

		837.9365079365		850.3703703704

		994.8148148148		1022.380952381

		1005.291005291		1022.0105820106

		943.4920634921		943.7037037037

		995.291005291		995.4497354497

		1038.3597883598		1129.8412698413

		1159.1005291005		1098.5714285714

		953.7566137566		918.253968254

		976.7195767196		992.7513227513

		1030.2645502646		1086.9841269841

		1057.9894179894		1067.5661375661

		1085.5555555556		1101.9047619048

		1071.4285714286		1093.9682539683

		1132.2751322751		1145.1322751323

		1130		1110.582010582

		1124.2328042328		1099.2592592593

		1088.4656084656		1078.5185185185



class 1 : very durable

class 2 : durable

class 3 : moderately durable

class 4 : slightly durable

class 5 : not durable

Coriolus versicolor

Coniophora puteana

Density (kg/m³)

Mass loss (%)

8.521591263

0

9.3802399792

0

3.8866626842

0

5.0488938459

0

12.8056848396

0

12.5023059205

0

3.5245684751

0

3.0206334607

0

10.102528925

0

3.4309485728

0

6.5995084215

0

5.3093982066

0.3145381209

5.7506192286

0.1242339972

5.0189379345

0.1374143145

10.5734042563

0.6458165408

10.0906785203

0.7702183219

7.8896988886

0.0399514648

7.1449034617

0

8.1333500444

0.0244504461

6.30424129

0.0732193435

6.8750457665

0

7.6023278749

0

6.1818709142

0.1790512656

6.4030911564

0.0430596155

2.8309161843

0.0398113613

3.0545404416

0.1292703966

4.0567447128

0

4.9112928539

0.0762726814

5.5608394956

0.0064851598

5.1686691078

0.1257706812

4.7490180033

0.7267239559

5.6221043736

0.1756714479

5.7529942204

0

5.4812559875

0.0007868015

17.2997553824

0

16.6879006881

0.6468232408

5.8431535663

0

4.528382567

0

3.520736293

0.4675682933

3.7707594376

0.4509115678

9.648934635

0

3.1465959876

0.0258071678

6.668033316

0.0144306164

5.6251906441

0.0016578566

7.9735396638

0.3627950159

6.412905064

0.2463320198

5.3238934722

0.0045606826

5.8187247869

0.0063401061

3.2454064122

0.6453716386

4.7785638795

0.9558571073

6.1030196415

0

7.8488701581

0

2.4802018974

0

2.3033650468

0

4.1665433026

0

3.0428294494

0

2.6458744027

0

2.3074249227

0



Tableau résultat

		Id. blochets		Mvcal
éprouvettes
C.v.		Mvcal
éprouvettes
C.p.						Classe 1		Classe 2		Classe 3		Classe 4		Classe 5		MV toutes
éprouvettes
dans le désordre

																						959

		B1-13		959		978		8.52		0.00		5.01		10.01		15.01		30.01				955

		B1-16		955		952		9.38		0.00		5.01		10.01		15.01		30.01				931

		B2-13		931		967		3.89		0.00		5.01		10.01		15.01		30.01				946

		B2-16		946		1007		5.05		0.00		5.01		10.01		15.01		30.01				811

		B3-13		811		811		12.81		0.00		5.01		10.01		15.01		30.01				816

		B3-16		816		837		12.50		0.00		5.01		10.01		15.01		30.01				1180

		B4-13		1180		1194		3.52		0.00		5.01		10.01		15.01		30.01				1195

		B4-16		1195		1196		3.02		0.00		5.01		10.01		15.01		30.01				826

		B5-13		826		838		10.10		0.00		5.01		10.01		15.01		30.01				840

		B5-16		840		841		3.43		0.00		5.01		10.01		15.01		30.01				867

		B6-13		867		930		6.60		0.00		5.01		10.01		15.01		30.01				836

		B6-16		836		839		5.31		0.31		5.01		10.01		15.01		30.01				1088

		B7-13		1088		1083		5.75		0.12		5.01		10.01		15.01		30.01				1119

		B7-16		1119		1100		5.02		0.14		5.01		10.01		15.01		30.01				812

		B8-13		812		844		10.57		0.65		5.01		10.01		15.01		30.01				841

		B8-16		841		865		10.09		0.77		5.01		10.01		15.01		30.01				1092

		B9-13		1092		1048		7.89		0.04		5.01		10.01		15.01		30.01				1055

		B9-16		1055		1043		7.14		0.00		5.01		10.01		15.01		30.01				944

		B10-13		944		925		8.13		0.02		5.01		10.01		15.01		30.01				948

		B10-16		948		910		6.30		0.07		5.01		10.01		15.01		30.01				940

		B11-13		940		939		6.88		0.00		5.01		10.01		15.01		30.01				914

		B11-16		914		853		7.60		0.00		5.01		10.01		15.01		30.01				1050

		B12-13		1050		1064		6.18		0.18		5.01		10.01		15.01		30.01				1069

		B12-16		1069		1068		6.40		0.04		5.01		10.01		15.01		30.01				1166

		B13-13		1166		1165		2.83		0.04		5.01		10.01		15.01		30.01				1148

		B13-16		1148		1146		3.05		0.13		5.01		10.01		15.01		30.01				1116

		B14-13		1116		1201		4.06		0.00		5.01		10.01		15.01		30.01				1191

		B14-16		1191		1179		4.91		0.08		5.01		10.01		15.01		30.01				942

		B15-13		942		908		5.56		0.01		5.01		10.01		15.01		30.01				982

		B15-16		982		933		5.17		0.13		5.01		10.01		15.01		30.01				822

		B16-13		822		782		4.75		0.73		5.01		10.01		15.01		30.01				960

		B16-16		960		954		5.62		0.18		5.01		10.01		15.01		30.01				1090

		B17-13		1090		1151		5.75		0.00		5.01		10.01		15.01		30.01				1100

		B17-16		1100		1116		5.48		0.00		5.01		10.01		15.01		30.01				821

		B18-13		821		826		17.30		0.00		5.01		10.01		15.01		30.01				827

		B18-16		827		842		16.69		0.65		5.01		10.01		15.01		30.01				1138

		B19-13		1138		1112		5.84		0.00		5.01		10.01		15.01		30.01				1080

		B19-16		1080		1118		4.53		0.00		5.01		10.01		15.01		30.01				956

		B20-13		956		908		3.52		0.47		5.01		10.01		15.01		30.01				1092

		B20-16		1092		1005		3.77		0.45		5.01		10.01		15.01		30.01				948

		B21-13		948		920		9.65		0.00		5.01		10.01		15.01		30.01				838

		B21-16		838		850		3.15		0.03		5.01		10.01		15.01		30.01				995

		B22-13		995		1022		6.67		0.01		5.01		10.01		15.01		30.01				1005

		B22-16		1005		1022		5.63		0.00		5.01		10.01		15.01		30.01				943

		B23-13		943		944		7.97		0.36		5.01		10.01		15.01		30.01				995

		B23-16		995		995		6.41		0.25		5.01		10.01		15.01		30.01				1038

		B24-13		1038		1130		5.32		0.00		5.01		10.01		15.01		30.01				1159

		B24-16		1159		1099		5.82		0.01		5.01		10.01		15.01		30.01				954

		B25-13		954		918		3.25		0.65		5.01		10.01		15.01		30.01				977

		B25-16		977		993		4.78		0.96		5.01		10.01		15.01		30.01				1030

		B26-13		1030		1087		6.10		0.00		5.01		10.01		15.01		30.01				1058

		B26-16		1058		1068		7.85		0.00		5.01		10.01		15.01		30.01				1086

		B27-13		1086		1102		2.48		0.00		5.01		10.01		15.01		30.01				1071

		B27-16		1071		1094		2.30		0.00		5.01		10.01		15.01		30.01				1132

		B28-13		1132		1145		4.17		0.00		5.01		10.01		15.01		30.01				1130

		B28-16		1130		1111		3.04		0.00		5.01		10.01		15.01		30.01				1124

		B28-19		1124		1099		2.65		0.00		5.01		10.01		15.01		30.01				1088

		B28-23		1088		1079		2.31		0.00		5.01		10.01		15.01		30.01				978

						Médiane		5.62		0.00												952

						Max		17.30		0.96												967

						Min		2.30		0.00												1007

						Moyenne		6.22		0.13												811

		Max		1194.97		1200.79																837

		Min		810.85		781.90																1194

		Moyenne		1000.66		1002.73																1196

																						838

																						841

		816		10.57		0.65				B27-16		2.30				816		10.57		0.65		930

		816		10.09		0.77				B28-23		2.31				816		10.09		0.77		839

		818		12.81		0.00				B27-13		2.48				818		12.81		0.00		1083

		818		12.50		0.00				B28-19		2.65				818		12.50		0.00		1100

		820		17.30		0.00				B13-13		2.83				820		17.30		0.00		844

		820		16.69		0.65				B4-16		3.02				820		16.69		0.65		865

		838		10.10		0.00				B28-16		3.04				838		10.10		0.00		1048

		838		3.43		0.00				B13-16		3.05				838		3.43		0.00		1043

		844		4.75		0.73				B21-16		3.15				844		4.75		0.73		925

		844		5.62		0.18				B25-13		3.25				844		5.62		0.18		910

		864		9.65		0.00				B5-16		3.43				864		9.65		0.00		939

		864		3.15		0.03				B20-13		3.52				864		3.15		0.03		853

		878		6.88		0.00				B4-13		3.52				878		6.88		0.00		1064

		878		7.60		0.00				B20-16		3.77				878		7.60		0.00		1068

		882		6.60		0.00				B2-13		3.89				882		6.60		0.00		1165

		882		5.31		0.31				B14-13		4.06				882		5.31		0.31		1146

		885		8.13		0.02				B28-13		4.17				885		8.13		0.02		1201

		885		6.30		0.07				B19-16		4.53				885		6.30		0.07		1179

		917		5.56		0.01				B16-13		4.75				917		5.56		0.01		908

		917		5.17		0.13				B25-16		4.78				917		5.17		0.13		933

		919		7.97		0.36				B14-16		4.91				919		7.97		0.36		782

		919		6.41		0.25				B7-16		5.02				919		6.41		0.25		954

		925		3.25		0.65				B2-16		5.05				925		3.25		0.65		1151

		925		4.78		0.96				B15-16		5.17				925		4.78		0.96		1116

		954		8.52		0.00				B6-16		5.31				954		8.52		0.00		826

		954		9.38		0.00				B24-13		5.32				954		9.38		0.00		842

		960		3.52		0.47				B17-16		5.48				960		3.52		0.47		1112

		960		3.77		0.45				B15-13		5.56				960		3.77		0.45		1118

		992		6.67		0.01				B16-16		5.62				992		6.67		0.01		908

		992		5.63		0.00				B22-16		5.63				992		5.63		0.00		1005

		1010		3.89		0.00				B7-13		5.75				1010		3.89		0.00		920

		1010		5.05		0.00				B17-13		5.75				1010		5.05		0.00		850

		1012		6.10		0.00				B24-16		5.82				1012		6.10		0.00		1022

		1012		7.85		0.00				B19-13		5.84				1012		7.85		0.00		1022

		1018		7.89		0.04				B26-13		6.10				1018		7.89		0.04		944

		1018		7.14		0.00				B12-13		6.18				1018		7.14		0.00		995

		1047		6.18		0.18				B10-16		6.30				1047		6.18		0.18		1130

		1047		6.40		0.04				B12-16		6.40				1047		6.40		0.04		1099

		1053		5.75		0.12				B23-16		6.41				1053		5.75		0.12		918

		1053		5.02		0.14				B6-13		6.60				1053		5.02		0.14		993

		1059		4.17		0.00				B22-13		6.67				1059		4.17		0.00		1087

		1059		3.04		0.00				B11-13		6.88				1059		3.04		0.00		1068

		1059		2.65		0.00				B9-16		7.14				1059		2.65		0.00		1102

		1059		2.31		0.00				B11-16		7.60				1059		2.31		0.00		1094

		1062		5.32		0.00				B26-16		7.85				1062		5.32		0.00		1145

		1062		5.82		0.01				B9-13		7.89				1062		5.82		0.01		1111

		1080		5.84		0.00				B23-13		7.97				1080		5.84		0.00		1099

		1080		4.53		0.00				B10-13		8.13				1080		4.53		0.00		1079

		1085		5.75		0.00				B1-13		8.52				1085		5.75		0.00		971

		1085		5.48		0.00				B1-16		9.38				1085		5.48		0.00		926

		1103		2.48		0.00				B21-13		9.65				1103		2.48		0.00		966

		1103		2.30		0.00				B8-16		10.09				1103		2.30		0.00		1081

		1138		2.83		0.04				B5-13		10.10				1138		2.83		0.04		885

		1138		3.05		0.13				B8-13		10.57				1138		3.05		0.13		1062

		1142		4.06		0.00				B3-16		12.50				1142		4.06		0.00		818

		1142		4.91		0.08				B3-13		12.81				1142		4.91		0.08		786

		1163		3.52		0.00				B18-16		16.69				1163		3.52		0.00		849

		1163		3.02		0.00				B18-13		17.30				1163		3.02		0.00		1134

																						1149

																						1205

																						820

																						854

																						839

																						984

																						817

																						847

																						1072

																						1050

																						1038

																						869

																						888

																						995

																						702

																						902

																						928

																						1105

																						1067

																						1084

																						816

																						837

																						807

																						1092

																						1085

																						1063

																						853

																						962

																						1065

																						845

																						868

																						879

																						800

																						808

																						840

																						1032

																						1071

																						950

																						918

																						871

																						866

																						947

																						878

																						808

																						1039

																						1033

																						1069

																						1150

																						1127

																						1137

																						1179

																						1091

																						1155

																						994

																						993

																						988

																						912

																						934

																						911

																						1080

																						1044

																						1061

																						875

																						942

																						960

																						1035

																						985

																						1016

																						1110

																						1100

																						1099

																						1026

																						1076

																						1127

																				n <900 kg/m³		51

																				n total		200

																						25.5

																				Min		702

																				Max		1205





Tableau résultat
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MVPM Cp

		978.253968254

		952.4338624339

		967.4603174603

		1007.1428571429

		811.4285714286

		837.2486772487

		1194.2328042328

		1195.7671957672

		838.0952380952

		841.164021164

		929.8412698413

		839.3650793651

		1083.1746031746

		1100.2116402116

		843.9682539683

		864.9206349206

		1047.671957672

		1042.91005291

		925.291005291

		910.3703703704

		939.0476190476

		853.1216931217

		1063.6507936508

		1068.0952380952

		1164.708994709

		1145.6613756614

		1200.7936507936

		1179.2063492064

		908.4656084656

		933.4391534392

		781.9047619048

		953.5978835979

		1151.3227513228

		1115.9788359788

		826.1904761905

		841.9047619048

		1111.746031746

		1117.7777777778

		908.4126984127

		1005.1322751323

		920.2645502646

		850.3703703704

		1022.380952381

		1022.0105820106

		943.7037037037

		995.4497354497

		1129.8412698413

		1098.5714285714

		918.253968254

		992.7513227513

		1086.9841269841

		1067.5661375661

		1101.9047619048

		1093.9682539683

		1145.1322751323

		1110.582010582

		1099.2592592593

		1078.5185185185



class 1 : very durable

MVmoy

Density (kg/m³)

Mass loss (%)

Density versus mass loss due to Coniophora puteana
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