Diagnosis of timber structures. A case study
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Abstract

The need to intervene in timber structures is ¥mguent and especially so in the rehabilitatiomamservation

of ancient buildings. This paper presents the diagnwork performed in the future “Wine Museum of
Bucelas”, that was subjected in the last years tota lack of maintenance, the main reason whfediht
biological degradation agents had every condition increasingly install themselves. The design and
maintenance deficiencies of the building roof tleatto the present damage level are also presenttdelated

to the degradation problems they cause.

1. INTRODUCTION

Nowadays, it is consensual that old buildings ameirdegral part of the historical heritage to be
preserved. Furthermore, the conservation of andigitlings has proven to be a solution for modern
societies from both the economical, environmental eultural points of view. However, only in the
last decades has this idea developed in socidtwiah a generalized degradation and abandonment
state of the greatest part of the built heritage.

Among the various buildings degradation factorsstuse is the one that leads to the greatest damage
in the most diverse materials and components [1dtéWand water vapour exert a direct action on
timber, mortars, stone or ceramic pieces, affectgr durability. Their effects are very slow to
become apparent, leading to a continuous and sdbanhge of the materials, modifying their
mechanical behaviour and leading eventually toothexall collapse of the buildings.

Timber is an organic material and moisture is iinndegradation factor, leading to dimensional
variations (shrinkage and swelling), fissures andrpvdevelopment, changes in its mechanical
properties and most of all allowing the installatiof biological agents [2]. As a matter of fact,emh
factors like flawed design, poor construction pigst and misuse of construction happen, chronic
dampness in a structure (old or new) may lead tastading biological succession, from simple
moulds to severe wood rot and insect infestati¢pp§Bticularly by termites.

In intervention procedures the initial stage habda thorough inspection and global diagnosisystud
of the building with special emphasis and detailtba timber structural elements and preferably
including the understanding of the history of thelding taking into account the original design and
construction, any changes that have been madetanausly the effect of time [4, 5].

On that respect, the International Wood CommitielC®@MOS [6] recommends that a thorough and
accurate diagnosis of the condition and the cawa$edecay and structural failure of the timber
structure should precede any conservation inteimentThe diagnosis should be based on
documentary evidence, physical inspection and aisland, if necessary, measurements of physical
conditions and non-destructive testing methodss Hhiould not prevent however necessary minor
interventions and emergency measures.

The inspection phase should be preferably artiedlat three stages; according to Mannucci [7] and
Cruz et al. [8]: &) Visual inspection; b) Use ofxéiary diagnosis means; c) Treatment of data and
recommendations. From the visual inspection, miticly performed with the aid of basic tools such
as a knife or chisel, a lantern or a mirror, fundatal data for the development of the whole work ca
be collected [7, 8, 9, 10]. In what concerns theileuy means of diagnosis, there are various awgtho
who elect the controlled perforation technigBesistographas the one that better allies the ease of



