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Principles for the Preservation of Historic Timber Structures

B3 &R .
ICOMOS INTERNATIONAL WOOD COMMI TTEE

PRINCIPLES FOR THE PRESERVATION
OF HISTORIC TIMBER STRUCTURES

The aim of these Principles is to define basic
and universally applicable principles and
practices for the protection and preservation of
historic timber structures with due respect to
their cultural significance. Historic timber
structures refer here to all types of buildings
or constructions wholly or partially in timber
that have cultural significance or that are parts
of an historic area.

For the purpose of the preservation of such
structures, the Principles;

recognise the importance of timber
structures from all periods as part of the
cultural heritage of the world;
- consider the great diversity of historic
timber structures;
« consider the various species and dualities of
wood used to build them;
- recognise the wvulnerability of structures
wholly or partially in timber due to differing
rates of material decay and degradation in
varying environmental and climatic conditions,
caused by humidity fluctuations, light, fungal
decay, insect attacks, wear and tear, fire and
other disasters;
- recognise the increasing scarcity of historic
timber structures due to vulnerability and the
loss of skills and knowledge of traditional
design and construction technology;
> consider the great variety of actions and
treatments required for the preservation and
conservation of these heritage resources;
« note the Venice Charter, the Burra Charter
and related UNESCO and ICOMOS doctrine,
and seek to apply these general principles to
the protection and preservation of historic
timber structures; and
« make the following recommendations:

INSPECTION, RECORDING
AND DOCUMENTATION

1. The condition of the structure and its
components should be carefully recorded
before any intervention, as well as all
materials used in treatments, in accordance
with Article 16 of the Venice charter and the
ICOMOS Principles for the Recording of
Monuments, Groups of Buildings and Sites.
All  pertinent  documentation, including
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characteristic samples of redundant materials
or members removed from the structure, and
information about relevant traditional skills
and technologies, should be collected,
catalogued, securely stored and made
accessible as appropriate. The documentation
should also include the specific reasons given
for choice of materials and methods in the
preservation work.

2. A thorough and accurate diagnosis of the
condition and the causes of decay and
degradation of the timber structure should
precede any intervention. The diagnosis should
be based on documentary evidence, physical
inspection, and, if necessary, measurements of
physical conditions and non-destructive testing
methods such as ultrasound, micro-drilling or
infra-red thermography. This should not
prevent necessary minor interventions and
emergency measures.

MONITORING AND MAINTENANCE

3. A coherent strategy of regular monitoring
and maintenance is crucial for the protection
of historic timber structures and their cultural
significance.

INTERVENT I ONS

4. The primary aim of preservation and
conservation is to maintain the historical
authenticity and integrity of the cultural
heritage. Each intervention should therefore
be based on proper studies and assessments.
Problems should be solved according to
relevant conditions and needs with due respect
for the aesthetic and historical values, and the
physical integrity of the historic structure or
site.

5. Any proposed intervention should;

a) be reversible, if technically possible; or
b) at least not prejudice or impede future
preservation work whenever this may become
necessary; and

¢) not hinder the possibility of later access
to evidence incorporated in the structure.

6. The minimum intervention in the fabric
of an historic timber structure is an ideal.
Due to the character and particular
requirements of timber structures, as well as
subject to relevant traditions, their preservation
and conservation may, however, require
dismantling and subsequent reassembly in
order to allow for the repair or replacement of
individual members.

7. In the case of interventions, the historic
structure should be considered as a whole; all
material, including structural members, in-fill
panels, weather-boarding, roofs, floors, doors
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and windows, etc., should be given equal
attention. In principle, as much as possible of
the existing material should be retained. The
protection should also include surface finishes
such as plaster, paint, coating, wall-paper, etc.
If it is necessary to renew or replace surface
finishes, the original materials, techniques and
textures should be duplicated as far as
possible.

8. The aim of restoration is to conserve the
historic structure and to reveal its cultural
values by improving the legibility of its
historical integrity or its original design within
the limits of existing historic material
evidence, as indicated in article 9 - 13 of the
Venice Charter. Removed members and other
components of the historic structure should be
catalogued, and characteristic samples kept in
permanent storage as part of the
documentation.

REPAIR AND REPLACEMENT

9. In the repair of an historic structure,
replacement timber can be used with due
respect to relevant historical and aesthetical
values, and where it is an appropriate response
to the need to replace decayed or damaged
members or their parts, or to the requirements
of restoration.

New members or parts of members should be
made of the same species of wood with the
same grading as in the members being
replaced. Where possible, this should also
include similar natural characteristics, such as
knots. The moisture content and other physical
characteristics of the replacement timber
should always be compatible with the existing
structure.

Craftsmanship and construction technology,
including the use of dressing tools or
machinery, should correspond with those used
originally. Nails and other secondary
materials should duplicate the orniginals.

If a part of a member is replaced, traditional
woodwork joints should, if appropriate and
compatible with structural requirements, be
used to splice the new and the existing part.
10. It should be accepted that new members
or parts of members will be distinguishable
from the existing ones. To copy the natural
decay or deformation of the replaced members
or parts is not desirable. Appropriate
traditional or well-tested modern methods may
be used to match the colouring of the old and
the new with due regard that this will not
harm or degrade the surface of the wooden
member.

11. New members or parts of members
should be discretely marked, by carving, by
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marks bumt into the wood or by other
methods, so that they can be identified later.

"HISTORI C FOREST RESERVES”

12. The establishment and protection of
forest or woodland reserves where appropriate
timber can be obtained for the preservation
and repair of historic timber structures should
be encouraged.

Institutions responsible for the preservation
and conservation of historic structures and
sites should establish or encourage the
establishment of stores of timber appropriate
for such work.

CONTEMPORARY MATERIALS
AND TECHNOLOGIES

13.  Contemporary materials, such as epoxy
resins, and techniques, such as structural steel
reinforcement, should be chosen and used with
the greatest caution, and only in cases where
the durability and structural behaviour of the
materials and construction techniques have
been satisfactorily proven over a sufficiently
long period of time. Utilittes, such as
heating, and fire detection and prevention
systems, should be installed with due
recognition of the historic and aesthetic
significance of the structure or site.

14. The use of chemical preservatives
should be carefully controlled and monitored,
and should be used only where there is an
assured benefit, where public and
environmental safety will not be affected and
where the likelihood of success over the long
term is significant.

EDUCATION AND TRAINING

15.  Regeneration of values related to the
cultural significance of historic timber
structures through educational programmes is
an essential requisite of a sustainable
preservation and development policy. The
establishment and further development of
training programmes on the protection,
preservation and conservation of historic
timber structures are encouraged. Such
training should be based on a comprehensive
strategy integrated within the needs of
sustainable production and consumption, and
include programmes at the local, national,
regional and international levels. The
programmes should address all relevant
professions and trades involved in such work,
and, in particular, architects, conservators,
engineers, craftspersons and site managers.
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Manolis Korres _
Acropolis. History and restoration.
(Summary)

The Acropolis hill consists of a lower zone of impervious schist-sand-marly formations with gentle
slopes and an upper zone, the Acropolis rock proper, of massive, thick platy, limestone with
conspicuously precipitous cliffs, and many fissures that make it permeable. Rain water is continuous
seeping down through the fissures and being deposited in the aquifer formed along the contact between
the rock and the underlying impervious formations with the result that there exist some small springs along
the foot of the rock.

This geological property (or particularity) greatly counts for the fact that in all times settlers and
occupants of any kind always prefered the Acropolis to any other hill of Athens. The Acropolis springs
remained the most important places for five millenia with a direct influence in the urbanistic evolution of the
whole area. The most important streets (Peripatos, Panathenaic way) already existed much before
Athens became a city. They use once to be roads in a rural landscape and still earlier, more than five
thousands years ago they were already existing as paths that gave access to the springs. When the first
aqueducts were built in the 6th century B.C., the original purpose of these streets was no longer as
important, but nevertheless their rout was never changed, at least not substantially, untilthe eve of the
modern times.

Inthe Mycenean period (ca 1600-1200 B.C.) the Athenian population was well advanced. In the 15th
century B.C. the Acropolis top was extensively inhabited. 1nthe middle, between the North and South way
a mansion or strong-house emerged. In the next century the mansion and many houses around it were
demolished and a palace took their place.

Mycenian palaces usually consisted of a series of rectangular rooms grouped together around
courtyards. Corridors secured with subsequent gates connected the particular sections of the palace. The
foundations and retaining walls were made of large irregular stones. The lower part of the walls and the
bases of the columns were made of hewn stones. The largest part of the walls, was a system of wooden
frames and small stones or sun dried bricks in between. Columns and roofs were completely wooden.
Plaster coatings protected the walls and metal sheetings covered the most important and precious parts
of columns, doors or entablatures. The whole was complement-
ed with wall paintings and other multicoloured decorations.

At the end of the 13th century B.C. the Cyclopean wall was built along the edge of the rock in an
impressive megalithic technique.Inthe 11th century the palace was destroyed and abandoned. After the
destruction of the palaces life on the Acropolis continued but in a very modest way. Soon a newstart was
made and a new cultural period, the so called geometric was emerging out of the Mycenean ruins. In

contrast to the Mycenean architecture and for the most of the time, the architecture of the geometric
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period was too elementary. Nevertheless other manifestations of that culture, as for instance metallurgy
of iron or pottery were really impressive.

During the geometric period major social, political and religious changes took place. the kingship was
abolished and replaced by a new systemof political rulers named Archonts, who were being elected from
the class of the great landowners. Their service was originally lifelong, but later, in 753 B.C. it was limited
to 10 years. In the meantime religion was being developed too. Following these historical phenomena
Acropolis was ho longer the stronghold or seat of secular or political rulers. Along some natural features of
the rock and among the ruins of the palace or of some peripheral houses, worshippers started to
distinguish some parts as places of the divine. The highest part of the plateau was deserved for Zeus, the
god of heaven and weather. Close to it the altar of his daughter Athena was placed, who was nowthe city's
patron. In the course of time the sacred precincts become larger.

In about 570 B.C. the first monumental temple was built for Athena Parthenos, that is for Athena's
martial manifestation, on the place now occupied by the Parthenon.it was a 46m long dotic temple with six
columns on each front and 14 columns on each flank made of hard Piraeus stone.

Two generations later the much earlier temple of Athena Polias, that is of Athena's peaceful
manifestation as the city's protector, was replaced by a new doric temple. its foundation are still visible to
the south of the Erechtheum.

in about the same time the other sanctuaries of the Acrapolis were renewed toa. Remnants of as many
as 11 different such buildings, and of hundreds of statues, ttipodes and other objects, now in the
Acropolis museum, bear witness of the unprecedented architectural and artistic activity of Athens in the
6th century B.C.

in about the end of that century or the beginning of the next the newly established democracy set out a
very ambitious plan completely to replace the existing limestone Parthenon with a new one, however, only
the huge podium of it was finished before 490 B.C., the year of the Persian invasion against Greece.

Just after 490 B.C plans were resumed to continue rebuilding the Parthenon but after a new design
made for marble and not for limestone. The new building programme included a propylon unique in its
magnitude that was placed at the location of the ancient Mycenian gate. The construction of the new
marble Parthenon had progressed up to the height of the second or third column drum course when it was
halted in 485 B.C. In 480 B.C., the Persians burned down the Acropolis.

After the war the Athenians did not immediately rebuild the temples, but apart of some modest repairs
they had decided to postpone the rebuilding of the temples for about 30 years. New walls were, however,
built along the north side of the Acropolis immediately after the war and along the south side 15 years later.
These, still existing walls are insofar remarkable as they creatively incorporate blocks, column drums,
capitals, architraves, etc selected from the buildings destroyed in the war.

About the middle of the 5th century, while the Athenian power was inits highest point, a very extensive

plan was set up completely and in the most perfect way torebuild all the buildings destroyed by the



invaders. On the Acropolis the result of this unprecedented combination of wealth and unrivalled ideas
was the Parthenon, whose creation was completed in the unbelievable time of 8 years, next in splendour
the Erechtheion, the Propylaea, and a great number of smaller buildings and votive offerings, which in their
majority were veritable masterpieces of art and architecture.

During the first century B.C. the interior of the Erechtheum was destroyed by a fire. During the
exceptionally precious repair that followed under Augustus, the temple underwent a few essential changes.
About the same time a nine columned circular temple of Roma and Augustus was constructed some 20
metres fromthe Parthenon's east front. In 267, the Heruli  originating in the north Europe, overran Greece
setting almost all the public buildings in fire. The interior of the Parthenon the Erechtheion and presumably
of the other buildings, excluding the Propylaea was completely destroyed. Subsequently, the Athenians
deliberately dismantled a great number of the buildings that have been destroyed in order to use their
stone in the construction of a new circuit wall. In this way all the buildings of the Acropolis except the
Parthenon, the Erechtheion, the Propylaea and the Athena Nike temple disappeared.

inthe next century the Parthenon, was repaired with marble blocks that were removed fromthe bases
of various classical monuments and material from the dismantling of a 200 m long stoa. 1n about the 6th
century the Parthenon was converted into a Christian church. Inthe 12th century the church, already an
Episcopal see, was greatly renewed. [n 1687 while the Turcs were using the Parthenon as a munition
storeroomca 500 barrels gunpowder were ignited by a Venetian bomb and the central part of the building
exploded.

In 1800-2 Lord Elgin took the largest part of the Parthenon sculptures as well as many sculptures and
important architectural members from the Erechtheion and the other monuments.

Steps taken towards the Parthenon's restoration began in 1834 under the supervision Leo von Klenze.
Two years later (1836) the temple of Athena Nike was reassembled under the supervision of L. Ross, C.
Hansen and E. Schaubert

In 1842-1844 a part of the walls and two of the fallen columns of the Parthenon were restored. Much
later, under the supervision of Nikolaos Balanos, restoration work took place from 1898 to 1902 and again

from 1922 to 1933, and left the Parthenon in the form with which we are now familiar.

Problems relating to the Preservation of the Acropolis Monuments began to be noticeable as early as
the mid-40’s. Since then although the efforts of the Acropolis Ephorate to conserve the monuments had
been multiplied the progress of the deterioration had been increased.

By 1975, it had become evident that a large-scale intervention would be necessary and the Committee
for the Conservation of the Acropolis Monuments ( C.C.A.M. ), was established, with the task to plan,
organise and supervise the work required for the conservation of the Monuments. C.C.A.M. works with the
support of the services of the Ministry of Culture and in direct cooperation of the 1st’ Ephorate of

Antiquities (the “Acropolis Ephorate” ). Since its establishment C.C.A.M. set up a personnel composed of



specialists ( archaelogists, architects, civil engineers, chemists and conservators ), whose task is to
study, plan, supetvise and carry out the different projects or Programs (for example the division of the
Parthenon-Project into 12 Programs).

An additional personnel has been also employed to serve the secretariat the archive and the book-
keeper's office. ( only later incorporated in the personnel of the ministry and especially of the 1st
Ephorate). From 1975 to 1982 the whole enterprise was financed exclusively by the Hellenic State but
since 1983 the E.E.C. contributes considerably to the payments ( ca 20% of the annual costs )

In 1977 the study for the restoration of the Erechtheum was published and in 1983 and 1989
respectively the 1st and 2nd band of the Study for Restoration of the Parthenon. These studies were
submitted to international criticism in “ad hoc” organised International Meetings for the Restoration of
the Acropolis Monuments ( Dec1977, Sept 1983, Apr.1989, May 1994)

In 1976 original sculptures were transfered from the west Pediment of the Parthenon into the Museum
and the Panathenaic street inside the Acropolis was restored with a new covering protecting its original
surface against abrasion and enabling visitors to go up easier and secure.

From 1977 to 1987 a large part of the Erechtheion has been dismantled, stone by stone and reerected
after a systematic repair of all structural elements and conservation of a large part of ancient surfaces.
Hundreds of iron structural elements of varying sizes were replaced by equivalents made of titanium, the
NE corner and a part of the north side had been complemented with newly identified original ashlars or
casts and the Caryatids were replaced by copies. In 1987 some of the original parts of the frieze of the
Athena Nike temple had been taken down and transfered into the museum.

In order to house the sculptures removed from the monuments one room of the old Acropolis Museum
has been modified and in three others the disposition of the exhibits had been condensed and rearranged.

From 1980 onwards the Parthenon has been systematically studied and investigated. From 1983 to

1985 the installation of workshops, large working surfaces of thick reinforced concrete, a short railroad,
cranes, scaffoldings and a series of different mechanical devises and instruments has been completed.
In the same time more than 1000 tons of large stones and fragments belonging to the great temple had
been collected from everywhere on the Acropolis or fromoutside of it and assembled closely to the south
of the Parthenon, after they had been numbered, catalogued and secured against serious cracking
caused mainly by existing oxidised dowels.

From 1986 to 1991 the east Pediment and a large part of the entablature has been dismantled down to
the level of the capitals or deeper. 150 original architectural members, weighing ca 250 tons have been
taken down in the workshops, repaired, restored and reset again exactly in their places.

The original metopes and the pedimental sculptures (4 originals and 3 copies) have been replaced with
casts. The SE column having been violently shifted by earthquakes was reset with a special mechanical
method without dismantling.

Since 1993 :



-The earlier restored (1835) parts of the north- and south-wall are dismantl-

ed to be properly restored.

-The west end of the Cela for restoration and conservation and removal of the in situ part of the
Panathenaic Frieze in particular.

- The 1st drum of the 5th column of the south side has been repaired and completed. All corresponding
parts of the entablature had been dismantled and the rest of the column have been temporarily dislocated
by 2.5 meters, without further dismantlement thanks to a sophisticated mechanical carrier operating

friction-based grasping, upliiting, rotation and sliding of weighs up to 100 tons.

in the Propylaea a lot of work has been done. A full documentation of the state of the pavements and of
the monumental marble coffered ceilings as well as a general documentation of the whole building is
completed. More than a hundred of stones belonging to the entablatures and the cornices of both the north
and the south wing have been identified as well as four hundreds of fragments of the marble ceilings.

In 1988 the big late-Roman cistern was cleared from a late 1880D5s filling containing ca 400 tons of
earth and ancient stones, many of which were resorted, investigated and catalogued.

From 1988 to 1991 the installation of a heavy working surface resting on a strong multicolumnar iron
substructure, a pottal crane, two workshops and many scaffoldings equiped with pulleys was also
completed. Care has been taken for the pre-existing poros- foundations. The architrave above 4th and 5th
column of the east front with a corresponding part of the pediment have been taken down in the workshops,
repaired, restored and reset exactly in their original places.

From 1990 to March 1992 the restored (1908, original marble coffers reinforced with modern - 1908-iron
beams, original marble beams reinforced with a modern iron beams) part of the ceiling of the Propylaea
proper has been dismantled in order to be repaired and restored. At the same time the orthostates of the
northern part of the building (The Pinakotheke) have underwent the treatment of conservation.The
crambling surface of the interior lonic columns has been conserved.Since 1976 scientific
inspections,measure-
ments and studies concerning the Acropolis rock have been carried out, in order to serve its conservation.

From 1980 onwards a scientific and technical team has been appointed to work for the cleaning, the
conservation and the consolidation of the rock surfaces outside of the Akropolis-walls. For ten years
wooden multistoried scaffoldings following the complicated form of the rock were subsequently erected
and dismantled at all of its sides. Thousands of cubic meters of plants and humus, accumulated there
during a long period of time, were removed and thousand meters of fissures and gaps in the rock were
patiently cleared and washed-off, sometimes in depths reaching many meters. Consequently the gaps
were infilled with special inorganic mortars and the unstable parts of the hangs were anchored into the
solid core with anchoring stain-less metal rods inserted and fastened with a mixture of mortars into

drillholes.All vuinerable parts in a circumference of 800 mof the Acropolis-rock were already secured.



The following have still to be done:

Parthenon: reassembling of the west end of the Cela and positioning of casts of panathenaic Frieze in
particular. reassembling of the restored part of the north wall.

-Dismantling of the restored part of the north colonnade ( 8 columns and corresponding entablature )
-Dismantling of the restored part of the south colonnade ( 2 columns and corresponding entablature.
-Repair of the all the stones dismantied.

-Repositioning and further restoration of all the parts dismantled

-restoration of the pronaos of the temple using mainly the identified ancient stones and titanium for the
joins. Propylaea: Dismantling of the upper part of the Pinakotheke, demolition and replacement of the
modern concrete construction in its interior, consolidation of its foundation, especially to the west and
north.

-Anastylosis of the otiginal form of the upper part of the Pinakotheke and possibly reconstruction of its
roof.

Dismantling of the upper part of the east porch, repair of its elements and new restoration incorporating

newly identified material.
-The same at the S-wing. Temple of Athena Nike: Complete dismantling and conservation of all stones,
demolition of the modern(1938) concrete substructure, replacement of its iron post and beams,
reconstruction of it and new revised restoration of the temple proper incorporating new identified
architectural members and using titanium instead of iron or bronze.

The Erechtheion: Covering of the ceiling of the N.-porch with a new roof. Restoration of the newly
identitied part of the Pandroseum, protective infilling of the interior. The Acropolis-Walls: Study,
consolidation of different parts, partially dismantling of some buttresses ( ca 1750 ) and possibly
restoration of them with replaced material. The Surface inside the walls including the visible part of the
rock: Further documentation; Further study of methods for its protection; restoration of the original levels
using waterproof earth in order to protect the rock against abrasion and sipping and to ensure quick
retirement of the rainwater by only surface flow, Counting with the size of the free surfaces and the
complexity of the archaeological and technical conditions this project should be considered as so
expensive as important.

The Complementary monuments (Votive monuments, Commemorative monuments etc.): This project
aiming to a reassembling of the stones of as many as possible smaller monuments and to the restoration
of many of themto their originai places is in spite of prevailing opinion a very promising one but it has to be

carried out rather later.
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