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Once upon a time...

... 3 little pigs
The house made of straw

The house made of wood The house made of wood

Implementation 
controlled

Remarkable 
engineering 

qualities
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The house made of wood

Renewable ecological 
material

CO2 storage

Efficient against 
greenhouse effect

The house made of wood

Multiplicity of wood

mechanical properties 
chemical properties 
texture
colour...

Different timbers 
for different end-uses

The house made of wood

Easy to transform and to use

Aesthetic material

Notion of well-being and comfort

The house made of bricks

Bricks production

Energy consumption 
+ CO2 release

« Bad » ecological 
profile

But 
despite all these facts, 
the only question 
that remains is...

...How long will 
the wooden house last ???

The wooden house

Degradation risks and hazard ?

Service life of 
the wooden commodity???
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Wood
Biodegradable material

Wood destroying organisms

Risks during service-life

Natural durability and 
wood preservation

Wood : a material 
with biological origins

Wood tissue
Made up largely of dead hollow cells 
that are arranged to form a « composite » 
material of substantial void volume

Fibres, vessels,...

Wood constituents

Cellulose 
(framework)

Cellulose
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Wood constituents

Cellulose 
Hemicelluloses 
(matrix)

 Hemicelluloses

Lower molecular weight 
polysaccharides that contain 
short side chains.
Combination of different sugars 
(glucose, mannose, galactose, 
xylose, arabinose, ...)

Hemicelluloses Wood constituents

Cellulose 
Hemicelluloses 
Lignin 
(incrustant)

Lignin
Three dimensional, highly branched 
and phenolic molecule of complex 
structure and heigh molecular weight

Cellulose - Hemicelluloses 
Lignin
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Wood constituents

Cellulose 
Hemicelluloses 
Lignin 
Extractives

Wood extractives

Few % only

Very various chemical structures 
Tannins, quinones, stilbenes, tropolones,...

Give particularities to the wood 
Colour, odour, natural durability

Wood constituents

Cellulose 
Hemicelluloses 
Lignin 
Extractives 
Mineral matters 
(K, Ca, Mg, Si)

Sap
Stock (starch)

sapwood

Wood : a material 
with biological origins

Series of spaces
 limited
 oriented 
communicating 
made of potential 
trophic resources

 Wood : a material 
with biological origins

Trophic compartment 
&

Living place 

for colonizing organisms

Wood : a material degradable 
by biotic agents

Degradations of aesthetic order

Degradations of structural order
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Wood: a material subject to 
climatic variation

Temperature 
Humidity 
Light

Wood in service

Xylophagus organisms 
and wood degradation

Aesthetic degradations

No degradation of the 
cell wall integrity

No loss of mechanical properties

High depreciation 
for certain uses

Aesthetic degradations

Scolytids (bark beetles)

Moulds

Aesthetic degradations

Stereum

(Stereum purpureum)
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Aesthetic degradations

Sapstain (blue stain)

(Aureobasidium spp.)

Structural degradation

Degradation of cell wall

Loss of mechanical properties

+ change of appearance

High depreciation

Wood destroying agents

Rots

Brown / cubic
White / fibrous

Basidiomycete 
fungi

Soft rots

Rots

Cubic rot

(Serpula laerymans)

Rots

Cubic rot

(Coniophora putearía)

Rots

Cubic rot
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Rots

Pourriture fibrous

(Donkioporia expansa)

Rots

Soft rot

Insects
Insects with xylophagus larvae

Termites

Subterranean termites 
Dry wood termites

Insects

Coleopterea

Insects Termites
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Termites Termites

Termites

Damage Termites
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Termites Termites

National observatory

www.termite.com.fr

Biology, termite populations. 
Termite law, ...

Law now extended to overseas
French territories

Marine wood borers

Limnoria (crustacean)

Terenids

Biological successions
1-Bacteria

2-Moulds + sapstain

3-Rots
Cubic, fibrous, soft

4-Possible comeback of 
Moulds + sapstain

+insects when present

 Hazard class

Class 1 Furniture

Class 2 Carpentry

Class 3 Window, cladding

Class 4 Pole

Class 5
EN 335 standard

Jetty, pier
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Hazard class
Different wood destroying organisms for 
the different hazard classes

Coleopterea Termites Fungi

Class 1
Class 2
Class 3
Class 4
Class 5

Local 
Presence

Marine borers

EN 335 standard

The choice of the wood

The choice of the timber will have 
to answer many questions

Mechanical properties, 
Supply, Price, ...

Resistance against biological degradation 
= Durability

Natural durability Natural durability

 Active 
and passive 
defence

Passive defence 
= Natural 

durability

Natural durability

Genetics

Environment

Anatomy
Density
Chemical composition

Lignin 
Extractives 
Silicium

Natural durability
EN 350-1 standard

Sapwood # heartwood

Durability towards
Fungi

insects (coleopterea + termites) 

marine borers

Lab tests
+ Field tests
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Natural durability

Mediterranean 
area

Tropical areas

Natural durability

Natural durability Natural durability
Durability towards fungi

16 weeks of fungal 
exposure
Weight loss of the sample 
Durability class given

Temperate strains 
Tropical strains

Field tests

Natural durability
Durability towards 
termites
8 weeks of termite 
exposure
Visual rating 
of the damage 
Durability class given

Temperate termites 
Tropical termites 
Field tests

classification
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Results

Lab tests results 
+ Field tests results (when available)

CIRAD database

Techical leaflets available at
www.cirad.fr

+ Books

Natural durability

EN 350-2 standard : Compilling 
Informations on N D but evidences 
of a need for revision

« New » timbers on the market
Timbers from plantations / original forest
Wood quality
Natural variability within the tree 
should be taken into consideration

Natural durability

EN 350-2 standard : Compilling 
Informations on ND but evidences 
of a need for revision

« New » timbers on the market
Timbers from plantations / original forest
Wood quality
Natural variability within the tree 
should be taken into consideration

Best use of timber

Natural durability

Natural durability evaluation

Limited number of trees
Limited number of wood samples tested 
Time consuming method + not easy 
Destructive method

Natural durability

Natural durability evaluation

Limited number of trees
Limited number of wood samples tested 
Time consuming method + not easy 
Destructive method

Natural durability prediction
Easy and non destructive method
Timber classification

Natural durability
Understanding of the natural durability 
mecanisms

Duraminisation phenomenon
Knowledge of the extractives

Quantity
Identification

Families of compounds
Molecules

Interactions
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If natural durability 
not sufficient

Wood preservation

Wood Preservation

Associate

Wood preservation product 
&

Application process of this product

Wood Preservation Impregnability

Sapwood # heartwood

Timber ± easy to impregnate

Timber not impregnable at all

WP products

Active(s) ingredient(s)

Solvent Formulation

"Fixation product"
If necessary

Active ingredients

Minerals
Salts: CCA.CCB,CC, CuB, ...

Organics
Azoles, pyrethroïdes, 
quaternary ammonium, ...

Mix of both

Creosote
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Solvents
Water

Solvents (oil solvent)
Light
Heavy

Development of emulsions, 
Gelified systems...

Process

Shell impregnation 
(g of product/m2)

Core impregnation 
(kg of product/m3)

 Products efficacy

Evaluation of the product efficacy

Determination of the efficacy 
threshold / hazard class in which the 
timber will be in use

Standard tests
Frame : EN 599 standard

Wood treatment

Evaluation of the product retention

 Determination of the product 
penetration

Wood protection

Preventive effect

Curative effect

In our lab

Lab tests
- EN 113 / Basidiomycete fungi
- ENV 12038 / fungi
- EN 117 / Termites
- EN 118 / Termites
- X40-540 I Termites
- EN84 / leaching
- EN 73 / leaching

Quality insurance system according to 
ISO 17025



Certification
Results from our lab can be used for 
product certification

Certification body : CTBA
Technical centre for wood and furniture
Certification CTB-P+ / product
Certification CTB-B+ I treated wood
Certification CTB-A+ / treatment unit

List of products available at www.ctba.fr 
Certification / construction / wood 
preservation

Paints, varnishes, ...

Paints, varnishes,...
can contain active ingredients 
have an hydrophobic action, ...

Wood protection

A global approach 
of the problem

 Precautions
Chose the most adapted constructive system

Risks zones

Temperature

Humidity

Hazard classes

Risks evaluation more precise

Local conditions 
of timber use

Exposure, orientation

° Geography 
o Topology 
o Climate

 Expected service life

What is the real expected 
service life for a 
wooden commodity ?
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Timber choice

The right timber for 
the end-use envisaged

An adapted protection 
Product / Process

No « over -treatment »

Health & Environmental 
aspects

Regulations & restrictions

Environmental impacts

Wastes

Still lots of work to be done...

for a promotion of timber
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