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Introduction

Old wooden paint panels are generally not
confined in controlled climate

stress & strain development

Obijectives of the project

e Simulation of the behavior of old paint
panels under relative humidity variation

* Risk analysis of crack propagation




RH [%]

100
80
60

40

20

Indoor

Outdoor

| e |

JFM A

T ]
MJ J
Months




Berner Fachhochschule

® Architektur, Holz und Bau

Numerical model

o Sorption Isotherm
e Diffusion model
e Mechanical model



Sorption Isotherm - BET model
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Movement of bound water and vapor inside wood

e A single diffusion
process can be
assumed for bond and
vapor water

* Decribed by Fick’s

second law
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[J. F. Siau 1984]



Mechanical model

» 3D elastic mechanical, with Shear and
Young's modulus depending on the MC,
has been developed.

e A 2D anisotropic viscoelastic model has
also been developed assuming a
generalized Maxwell chain.
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Results and validation

e Définitions
e Qualitative validation
e Quantitative validation



Definitions

s= Surface stress
c = cup-deformation — height of arc

c
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Drying vs wetting - 76 % to 22 % RH

Drying

Results
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Quantitative validation

Validation
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Elastic vs viscoelatic models - Stress

Validation




Future development

« Validation of the hydric field simulation
 Mecanosorption and some wood inomogeneities
e Fracture mechanics

« Extension to composite structure
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Artifficially aging wood

e Mechanicals tests
e Chemical tests
« Hygral tests (planned)



Thermal-hygral treatmeant

2 TH reactors developed actually

Temperature range : 100-200C
RH:5-95 %
 Atmosphere pressure adjustable



Type of wood tested

 New Wood
Fine, Medium & Large ring width

e Old Wood

1610 from ground
~1800

o Artificially aged wood
N3 - 180C, 60% RH & 30 hours
N6 — 160C, 10% RH & 50 hours
N°7 — 160C, 60% RH & 30 hours



Young’s modulus

Mechanical tests




Mechanical tests
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Thank you for you attention !

Any questions ?



