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Architecture is one of the branches of art and civilization, which has long been the
focus of people in different eras. Since historical buildings have been damaged for
many years, they need to be consolidated with appropriate methods. So, various
methods have been used for the stabilization of these buildings since long.
Nowadays, it is crucial to minimize the amount of damage to the building during the
restoration of historical buildings. Therefore, this research aims to analyze the
methods of strengthening brick buildings based on international charters and
conventional methods of reinforcement in the world. Indeed, the research was done
to answer questions such as "Which of these methods is more suitable for the
restoration of unreinforced brick buildings?” and "Which technique is more
compatible with the materials of masonry structures?”. This article is based on the
survey-descriptive method along with statistical analysis by the SPSS software. Also,
the study uses library sources to gather data to investigate new and old consolidation
methods. In this regard, first, a questionnaire regarding traditional and common
reinforcing methods was prepared. It included the use of wooden piles and micro-
piles, the implementation of gunite and shotcrete methods with today's modern
techniques as well as using all kinds of geosynthetics, composites and polymer
meshes with different mortars. Then, with the aim of determining the degree of
compliance of each method with criteria such as the level of need for expert staff, the
degree of coordination in colour and texture, reversibility and the minimum
intervention, the questionnaire was presented to experts in the field of restoration.
The findings of the research showed that the traditional methods, such as the
implementation of buttresses and wooden shores, are more compatible with masonry
structures due to the harmony of the materials and often due to their high
reversibility. Moreover, traditional methods are not able to guarantee the stability of
the building over time, so modern methods such as geogrids and the use of modern
mesh mortars are suitable replacements for these methods.
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One of the important and fundamental issues in the preservation of historical buildings in a country
located in a region with high seismic risks is the seismic strengthening of these buildings while
maintaining their original appearance. Since the retrofitting of a historical building must take into
account the preservation of its historical appearance, retrofitting faces many problems. To cope
with this problem, in the category of strengthening historical buildings, hidden strengthening
systems should be used as much as possible to prevent damage to the historical effect and the main
value of the building. A non-reinforced brick building is briefly introduced, and then these methods
are compared through a questionnaire by the expert-determined criteria. In fact, this research has
been done to compare common and modern strengthening methods and determine the quality of
each according to the criteria extracted from international charters. What has been discussed in the
previous research is the introduction of each of the strengthening methods separately. In some
cases, the impact of a strengthening method on the historical building is discussed. Due to the lack
of a comprehensive comparison of traditional methods and the use of modern materials as well as
the lacking evaluation of each technique's adherence to international charters, it prompted this
study to fill the gaps of previous studies while categorizing all the reinforcement methods of brick
buildings from the past until now with special attention to historical brick buildings, comparing
and examining each technique according to criteria such as the degree of harmony in colour and
texture, reversibility, the least damage to original materials and minimum intervention. It should
be noted that this comparison was made by taking into account the views of experts in the field of
building restoration.

In this research, the reinforcement methods and techniques of historical brick buildings have been
investigated from the past to the present. In fact, the study is about the strengthening methods of
brick buildings and has been conducted by choosing 17 different strengthening methods in two
sections including the walls of masonry structures and the roof covering of vaults and domes.
Therefore, this research is a survey and descriptive one for which a researcher-made questionnaire
containing 68 questions in 4 sections is used. The questionnaire consists of a survey about 17
different methods of strengthening arches, vaults and domes, which have been used by restorers
in different parts of the building for the purpose of strengthening brick buildings. Since each of
these techniques is implemented in different ways and each one has advantages and disadvantages,
the items of the questionnaire are based on a five-point Likert scale, and the strengthening
techniques are compared according to the four criteria of repeatability, minimum intervention,
degree of harmony in colour and texture with original building materials and the need for master
builders. For this purpose and with the aim of measuring the degree of conformity of each method
with the established criteria, the experts involved in the field of building restoration were asked to
give a score from 1 to 5 (very low to very high) for each method.

Process of physical-spatial changes in the ancient veranda of the Jameh Mosque in Naein: The analytical re-reading of the ceiling
of the altar according to new restoration documents
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The results of the survey indicate that traditional methods such as the use of various types of
emergency shoring (metal and wooden) and the construction of the buttresses have no considerable
effect on the beauty of the landscape and that they have minimal intervention with the building
destruction rate. In most cases, however, they are temporary measures and are not used as a
permanent method to ensure the stability of buildings in a long period of time. For this reason,
over time and with the emergence of newer materials such as concrete and metal materials,
restorers have used newer techniques such as micro-piles, reinforced concrete, shotcrete, gunite,
and metal elements. In some cases, they have used pre-tensioned cables. Compared to the previous
traditional methods, the modern ones have ensured the stability of the building over time and
against various factors to some extent, but they contradict the provisions later proposed in the
international charters. Currently, with the advancement of technology, it is common to use new
materials such as geosynthetic elements and mesh-mortars with high reversibility and minimal
intervention in the restoration of historical monuments in other countries.

Although modern reinforcement methods require more expert staff in this field than other methods,
the stability of the building can be guaranteed for a longer period of time if they comply with the
provisions of restoration charters, including less damage to the building and maximum
preservation of the existing materials. Therefore, it is hoped that the use of these methods in the
restoration of brick buildings will become common with the training of master builders in Iran.
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