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O FT-NIR analysis at TUDelft

[ Conclusions and future work
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developed to describe time dependent
changes in residual strength of a
structure taking into account the
mechanical loads.

Environment affects buildings, so it is
necessary to consider also the
degradation of structures caused by
physical and biological factors.
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Now:

o,(t)=f (t,UO,T,

G(t)= f (t’ o-mech’o-w

o,= strength w=moisture content (varying with t and R.H.)
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o = stress function T=temperature (varying with t)




polymers of wood

fc,O,dec < fc,O

»Reduction of cross section in
case of (superficial)
deterioration of timber

— * — * *
|:u_ c,0 Atot — |:u_fc,o Arem+fc,0,dec Adec

Resistance decreases
with decay!
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Chemical analysis
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Percentage loss

Pine sapwood/Brown rot
(Winandy, Clausen and Curling, 2000)
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urabllity or treated wood mainly via welg 0SS measuremen

* In some works mechanical properties are investigated with standards such
as EN 408 (standard bending strength test)

LIMITS m—> > Sm.all wooden samples tested (max 10x25x250 mm3)
» Mainly weight loss measurements, few data on strength loss
» No data on growth rate of fungi depending on volume
» Short term period analyzed
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Spectrosco
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» Fast acquisition of spectral data and almost no sample preparation
required
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IR source ilter







a pa Testing Laboratory (ltaly

Compression tests on the bigger samples after different incubation
time intervals (ongoing at TUDelft)

Application of a new non-destructive technique to identify decay, the
InfraRed (IR) Spectroscopy

Use InfraRed (IR) Spectroscopy to study the advancement of decay

in large samples

Delft University of Technology (The Netherlands) 'ﬁ.lnalﬂ




» Laboratory decay based on standard EN 113, with some
modifications

» Exposure time intervals for the ministakes: 2, 4, 8, 12, 16 weeks

» Exposure time intervals for the stakes: 1, 3, 6 months (up to now!)
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for larch samples: therefore, weight loss itself is not a good
indicator for decrease in structural reliability.

» The chemical approach via IR spectroscopy has good
potentials for studying the effect of decay in wood

» Future compression tests have to be performed to correlate
FT-IR spectra with strength
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