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Abstract

Abstract The research context. The work illustrated is part of the extensive
experimental activity, developed within the Italian projects PRIN 2006 and DPCRELUIS 2010-2013 and 2014 (B. Faggiano responsible of research unit) [1, 2, 3,
STAR 1]. According to a defined investigation procedure, non-destructive (ND:
hygrometric, sclerometric and resistographic) and destructive tests (D: compression and bending) on samples made of old chestnut wood were performed with the
aim of obtaining reasonable ND-D correlations based on statistical elaborations
for the prediction of wood density, stiffness and strength of the tested material..

The paper focus
The experimental activity was developed on multiscale specimens, such as
structural timber and defect free clear elements, with the aim to evaluate the influence of natural defect patterns of material on both non-destructive parameters by
sclerometric and resistographic tests and mechanical properties by compression
and bending tests of timber.

Multiscale specimens and tests methods
The experimental campaign was developed on timber elements made of old
chestnut wood (Castanea sativa Mill.), provided from roofing trusses of a masonry
building of Naples, built up at the beginning of the 19th century. The investigations were carried out on both structural elements in actual and small dimensions
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(types SA and SS respectively) and defect-free (types DF) specimens with standard sizes, according to UNI EN 480 (2004) and UNI ISO 3789 and 3132 Italian
codes (1985). Before the experimental tests, the conservation state of the selected
samples was detected by checking wood defects and damage, such as longitudinal
cracks due to shrinkage ring shakes, large isolated knots or knots groups. Ultrasonic (U), sclerometric (S) and resistographic (R) ND methods were used for SA
and SS specimens, whereas compression (C) and bending (B) tests were performed on both S and DF elements. Fig. 1 summarises the multiscale specimens
and tests types [3].

Fig. 1. Multiscale specimens tested in the experimental campaign.

Experimental evidences
The results of compression tests parallel to grain show that the presence of extended natural defects on SA reduces of about three times the compression
strength of the base clear material, being the stiffness properties nearly similar
each other (Fig. 2a). Furthermore, the bending strength of DF samples is about
twice than the same one of SA and SS elements. It is also apparent that the bending modulus of elasticity in clear wood is slightly larger than in structural timber
(Fig. 2b) [1, 2, 3].
Concerning the influence of macroscopic defects on NDT parameters, it is observed that the presence of superficial layers of wood with low consistence increases of about 18% the penetration depth values by sclerometric test in transversal direction. Moreover, extended knots and internal more resistant parts produce
an increment of the resistographic amplitude of about 40%.
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Fig. 2. Average curves: a) Stress ( σc,0)-strain (εc,0) for C test; b) Strength (fm)-middle rotation
(ϕ) for B tests.
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