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Wooden architecture has been recognized as an object of growing interest of scientific research even on international
scale, not only from the architectural point of view but also from theoretical approaches. Vitruvius’ old theory of the
«primitive hut» caused the notion that all architecture and classical compositional models would come from the first
«wooden hut» designed by our ancestors.



The primitive hut, Histoire de l’Habitation
Humaine, 1875. Eugène Viollet-le-Duc. La
scoperta del fuoco, da C. Cesariano, De Lucio
Vitruvio Pollione De Architectura libri decem,
Como, 1521.
The tree-coloumn shape by de l’Orme and the
origin of the doric order. Da J. Summerson, “Il
linguaggio classico dell’architettura” / “The
classical language of Architecture”.
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The theme of the «primitive hut» has always existed and the topic of the
ancient wooden shelter has included in the wider theme of the relationship
between Architecture and Nature, or rather Human Being and Nature.

Culture and Experience are fundamental for the interpretation and evaluation of determinated values.

Several times we see but we do not observe.

Eyes can see just what our mind already knows. Johann Wolfgang Goethe

The eyes see only what the mind is prepared to comprehend. Robertson Davies
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Elements and general characteristics of timber structures
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Poplar Spruce Pine Birch
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In the analysis of the intrinsic characteristics of a wooden structural
element are performed generally with three zoom levels:
‐ ultrastructural,which analyzes the cell walls,
‐ microscopic level, for the understanding of the organization of the cells

forming the woody tissues
‐ macroscopic level, analysis of veins, anomalous, defects, presence of

nodes and what type, presence of deviations of the grain.

The different microstructure of a hardwood and a softwood.
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It is known that wooden
architecture is one of the oldest
building systems adopted by the
majority of people belonging to
different geographic areas. Over
time they have developed
building techniques dictated by
local characteristics, the
availability of the raw material on
site and the geomorphological
and climatic characteristics of the
area. . In spite of these facts, it is
often possible to discover strong
similarities in different contexts,
especially in planning
compositions of villages and in
the choices of manufacturing
solutions. Research‐theory‐
practice triangle has offered new
insights into the world of wooden
architecture, different sectors of
investigation have found mutual
interaction in 2D and 3D new
digital representations.
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Horizontal constructive system called Block-bau
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Vertical constructive system called frame.
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Chiesa della Dormizione di Kuritsko (1595). Chiesa dell’Assunzione di Kondopoga (1774). Chiesa della Trasfigurazione di Kizhi (1714).
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Wooden Architecture represents one of the oldest building systems adopted by the majority of people
that developed construction techniques in respect of the local tradition.

Finland Sweden Norway Anglosaxon region

Holand Germany

Russia



Today this vast and unique wooden world heritage is strongly needing to be
surveyed and cataloged. Fires and abandonment for negligence are the main factors which
are jeopardizing the preservation of this architecture; every year too many wooden
buildings still disappear because of these main reasons.



Preserving Wooden Heritage project is born from the urgent necessity to keep
and preserve wooden architecture by developing systematic specific technical
procedures of interventions based on scientific survey, 2D/3D representations for diagnostic
analysis and cataloging of the elements with census activities.



This important challenge has the purpose to obtain new technical methods,

procedures and protocols, fundamental for technicians and operators.

Accurate survey operations constitute the fundamental basis for critical analysis on the
development of a context, a village, an architecture as well as for planning specific interventions:

CONSERVATION
RESTORATION

RE-USE AND NEW PLANNING



Develop systematic specific technical procedures of interventions based on: 

Digital Survey 
Activities

Scientific 
Experience

Research 
Activities

On field Analysis

Archival 
studies Testing

&
Review

2D/3D representations 
for diagnostic analysis 

Cataloging of the 
elements with census 

activities

Obtain a complete description of a wooden architecture as a sort of
echography by including analysis of practical matters with different techniques.

Define the main tangible and intangible values, fundamental for preserving not
only the historical memory of the place but mainly the authenticity of the
architecture with its intrinsic characteristics.



Research

PracticeTheory

This project wants to address a new scientific approach of how-to-do research on
wooden buildings for practical interventions with respect to scientific foundations.

Secondments to the 
host partners

Work at the Department in 
synergy with the companies

Upgrade Courses on 
specific softwares

Sperimentation and 
updating of methods

Survey activities 
on field

Update the 
state of the art

Archival research

In this sense Research-Theory-Practice triangle will offer new insights into the world of
timber architecture and wooden heritage preservation.
The research approach of this study is based on cultural ecology where historic
preservation and restoration, both in theory and methods, are seen as part of a wider
process, sustainable development.



Accurate surveying operations constitute the fundamental basis for designing any kind of
architectural project and critical analysis. Innovative methods for survey and geo-reference data
on architecture allow technicians to acquire exact knowledge of the current status of the object
studied. True metrical information and data are fundamental for understanding the
formation and development of an architectural entity, village, or city, as well as for
planning interventions for conservation and restoration activities.

Evolution of technology Evolution of programmes
And software

Development of the laser scanner 
survey technology and 

methodologies

Traditional survey: need to select the information already in the survey phase

Digital survey: acquisition of a large number of information that the surveyor will have to select in the second
phase
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Newest technologies still must be based on technical knowledge in architecture and its environment. Cool equipment is not
sufficient for producing technical documentation. We constantly need to push and improve our knowledge (curiosity?) increasing
both our skills and critical point of view. Observe, analyse, sketch for the understanding of reality. If we assume these aspects
technology can give us all the best support in our research activities.

Documentation of Wooden Architectural Heritage

Sara Porzilli
PostDoctoral Fellow
sara.porzilli@oulu.fi

Research and Theory of Architecture
Linnanmaa, 2nd October 2017



Pogost Complex on Kizhi 
Island and its rural settlements
REP. OF CARELIA - RUSSIA

Lamminaho farm house
VAALA - FINLAND
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Lamminaho farm house VAALA - FINLAND
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Different kind of HDS targets
Rotating targets equipped with magnetic

whiskers to be applied on metal supports
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Pogost Complex on Kizhi Island and its rural settlements REP. OF CARELIA - RUSSIA
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PLACE 
COLLOCATION
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For the complexity of the architectonic structure the work
has been planned with three different and separated
points clouds: external parts, inside parts, one point
cloud with everything.

ANALYSIS OF THE 
WOODEN STRUCTURE

ANALYSIS OF THE 
METALLIC 

STRUCTURE

ANALYSIS OF ALL 
MOVEMENTS IN 
RELATIONSHIP 
EACHOTHER
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The Pogost Complex on Kizhi Island, Karelia:
Laser scanner survey for the analysis of the structural assessment of the Church of Transfiguration

Phd. Stud. Arch. Sara Porzilli
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The Pogost Complex on Kizhi Island, Karelia:
Laser scanner survey for the analysis of the structural assessment of the Church of Transfiguration

Phd. Stud. Arch. Sara Porzilli
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Il Villaggio di Yamka
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The village of Vasilievo
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Concluding considerations on the results achieved 

The results of these research activities have highlighted that the
development of strategies of interventions for preservation of
cultural heritage MUST today be based on UPDATED
DOCUMENTATION.
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Pay attention to the repairs that need to be started immediately.

The loss of knowledge of this wide wooden heritage, the disappearance of the traditional cultural identity and the
memory of these places is compromising the conservation of wooden traditional architecture.

Urgent needs

It is evident that the careful acquisition of the data has a fundamental role in validating each decision. The importance of the
documentation becomes even more valuable considering the conservation in its widest sense, thinking about the “physical 

characteristics” and the “immaterial intrinsic elements” 

The elaboration of new typologies of analysis on the architectural and landscape heritage has represented a strong, high,
urgent necessity.

The use of cheap and untraditional materials is altering and undermining the structural
image of these places.

Plan periodical surveys can help a technical and deep understanding of the structures
studied in order to check their state of maintenance and operate with fast, safe
coherent actions when needed.
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In this experience the survey and representation, ie documentation and measurement, analysis and
representation of various types of elements, they have configured both as tools for understand and
traditional wooden architecture of its constituent elements, both as a methodological basis cognitive
for a possible better management and enhancement of these contexts.

The work has built an impressive repertory a state of the art at the present time of the survey
consists of a metrically reliable and updated documentation, descriptive atlases and representative
systems of the context, which are proposed as a documentary basis for the possible creation of tools
urban management, for regulatory control of the expansion of the settlements, for the protection of
the identity features of the landscape (environmental systems and natural heritage) and villages
(architectural types, materials, colors).

The structure of the survey has been determined by the need to orient knowledge and surveys for the
formulation of methodological protocols for the documentation, preservation and management of
Karelian rural contexts.

Results
During the expeditions and experimentations a new inedited documentation about traditional
wooden villages has taken form.
So in the same moment both the research progresses and the knowledge of these places have grown.

In this sense Research‐Theory‐Practice triangle will offer new insights into the world of 
timber architecture and wooden heritage preservation. 

CREDITS:
Research activities and results

Karelia research project has been carried out at the Department of Architecture of Florence DIDA and
Department of Civil Engineering and Architecture DICAR of the University of Pavia, Italy. Scientific
Responsables: Prof. S. Bertocci, Prof. S. Parrinello. Images and data under copyrights. Sara Porzilli has been
Technical Coordinator for project of Laser scanning survey and postproduction of the Pogost Complex on Kizhi
Island in Karelia (Russia).

Research activities and results of Lamminaho farm house have been carried out at the School of Architecture at
the University of Oulu jointly with Museovirasto ans Senate Properties. Materials are under copy rights. Survey
and Postproduction carried out by Sara Porzilli.

Thank you for your attention
Sara Porzilli

Sara.porzilli@oulu.fi
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