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Abstract

The survival of the mosaic tile arrays of Safavid-era domes in Isfahan
has been based on the committed cooperation of craftsmen, architects,
and artists in this field. There is a great deal of knowledge and skill,
from the baking of tiles and plaster to the artistic execution of mosaic
tiles, the preparation and processing of mortar and plaster slurry, and
mastery of geometry, concerning the complex process of constructing
and restoring the mosaic tile arrays of the domes. Given the historical,
spiritual, and aesthetic values of the three domes under study, which are
also considered symbols of the city of Isfahan, this research attempts to
take a step toward-better protection and preservation of these domes.
These studies, relying on the process and evaluation of the restoration of
the mosaic tile arrays of these domes from the past to the present, have
been carried out to understand and improve the restoration technique
and eliminate its problems based on library studies, field methods, and
data description and analysis in line with the discussions of dome tile
restoration and preventing serious damage in the future. The results of
the research show that careful attention to the restoration process and
analysis of errors in all stages of tile making, mortar preparation, and
tile installation contribute significantly to a principled restoration with
minimal errors in the tile arrays of historical domes, and as a result,
better protection of these masterpieces. Among the most important
factors that are effective in improving the restoration process and
preventing the implementation from becoming time-consuming are
the existence of a comprehensive restoration plan, a management
plan, continuous supervision, forming a group and consulting with
experts from various related fields, and avoiding trial and error.
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Introduction

The restoration of historical monuments
requires a thorough understanding of the
technical knowledge and materials used in their
construction (Fielden, 2004). Tile art in Iranian
architecture has a three-thousand-year tradition
and is a prominent element of Islamic architecture
(Houben & Guillaud, 2003; Vahidzadeh, 2013).
The mosaic tile decorations on domes not only
have aesthetic value but also play a protective
role against moisture damage (Honarfar, 2004).
However, the restoration process of these tiles is
highly complex due to technical challenges and the
need for geometric knowledge (Seyf, 1997). This
research examines the restoration process of the
tiles on Safavid domes in Isfahan and proposes

strategies for improvement.

Research Methodology

This research was conducted in two parts: library
studies and field studies. In the library section,
historical sources, restoration reports, and theses
were reviewed. In the field section, visits to tile
workshops and interviews with tile artisans and
experts were conducted. The collected data
were analyzed using descriptive and interpretive
methods (Domenech-Carbo et al., 2008).

Background of Restoration of the Studied

Domes

The studied domes include those of Abbasi
Grand Mosque, Sheikh Lotfollah Mosque, and
Chaharbagh School. These domes have undergone
multiple restorations throughout history, but in
recent decades, the lifespan of restorations has
decreased, and significant damage has occurred
to the tiles (Goddar et al, 1989; Pournaderi,
20006; Vahidzadeh, 2013). Environmental factors

such as humidity, freezing, and air pollution have
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contributed to the deterioration of the tiles,

but restoration issues have also played a role

(Vahidzadeh, 2013).

Traditional Methods of Restoring Mosaic
Tile Domes

The restoration of mosaic tile domes involves
various  stages, including tile production,
cutting, pattern design, scaffolding installation,
curved mold construction, pattern transfer, tile
installation, and grouting (Maheronnaghsh, 2002).
In the traditional method, worn-out tiles are
replaced with new ones. This process requires high
precision and skill to ensure proper attachment of

the tiles to the domes surface (Honarfar, 2004).

Evaluation of Mosaic Tile Decorations in the.

Studied Domes

In recent restorations, some issues from previous
restorations have been addressed, but some
problems remain. These include the use of
inappropriate materials, insufficient supervision,
and the lack of a comprehensive restoration plan
(Motalebi & Aslani, 2013; Pournaderi, 2000).
These issues have reduced the effectiveness of

restorations and caused further damage to the tiles.

Conclusion

The restoration process of the tile decorations
on Safavid domes in Isfahan has faced significant
challenges in recent years. To improve this
process, a thorough understanding of restoration
technology, the use of appropriate materials, and
the formation of a specialized working group are
essential (Petzet, 2003). Additionally, continuous
supervision and the implementation of
comprehensive restoration plans are key factors in

better conservation of these historical monuments.
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Figure 1. 3D model: A-Section of the dome and arch. B-Cracks of the dome (A, B of the Abbasi Grand Mosque). C-
Dome of the Chaharbagh School. D-Dome of the Sheikh Lotfollah Mosque (Dadkhah,2021).
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Table 1. History of the restoration of the dome of the Abbasid Jame Mosque.
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Table 2. History of the restoration of the dome of Chaharbagh School.
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Table 3. History of the restoration of the dome of Sheikh Lotfollah Mosque.
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Figure 4. Dome of Chaharbagh School; Plaster mortar
behind the pieces of mosaic tiles (Panjehpour, 2021).
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Figure 5. The dome's surface after removing the previous tiles and before installing the new tile. A-The pointed tip

of the dome of Sheikh Lotfollah Mosque B,C-The dome of the Abbasid Grand Mosque (Isfahan Cultural Heritage
Ofrganization, 2023).
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Figure 6. Grouting section (distance between tiles and dome surface) of the Abbasid Grand Mosque A-Before
grouting 1394. B-After grouting 1397. (Afshar, 2023).
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Figure 7. Right: Schematic diagram of finding the length of an arc (hemispheric) by notching and slicing the boards,
Middle: Schematic diagram of finding the width of an arc (circle) by notching and slicing the boards, Left: Notched
and slicing the boards in the past restoration of the dome of the Chaharbagh School.
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Figure 8. A- Applying the design on the mold using oil paint in past restorations of the dome of the Abbasid Grand

Mosque B- Drawing the design on the dome mold C- Completing the colored design on the curved mold (-C, B -
recent restoration by Sheikh Lotfollah) (Isfahan Cultural Heritage Organization, 2023).
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Figure 9. Papers stuck to the surface of the tile fabrics; A, B- Tile fabrics prepated for installation on the dome of the

Abbasid Grand Mosque C- Tile fabrics installed on the dome during the recent restoration by Sheikh Lotfollah (A, C:
Isfahan Cultural Heritage Organization, 2021; B: Enayati, 2016).
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Figure 10. Inverted placement of male mosaic tile fabrics on the surface of the curved mold; top: mold of the

dome of the Abbasid Grand Mosque, bottom: mold of the dome of the Chaharbagh School (top: (Isfahan Cultural
Heritage Organization, 2021). bottom: Panjehpour, 2023).
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Figure 11. Shahang and Ahang: A- Schematic drawing B- Ahang on the dome of Chaharbagh School (2010) C1 and
C2 — Shahang and Ahang,
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Figure 12. A, B, D, G (red arrow): Installation of fired bricks, B, F (yellow arrow): Installation of floor joists, C,H

(orange arrow): Installation of tile fabrics, C,E (yellow arrow): Installation of slats, A,CD (blue arrow): Grouting
between fabrics and aggregate (Isfahan Cultural Heritage Organization, 2023).
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Figure 14. Local restoration of tile arrays in domes.
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Figure 13. A- Tile fabrics with extensions B, C - Correction and addition of some tile pieces after installing the fabrics
on the dome D - After the grout has set (Isfahan Cultural Heritage Organization, 2023).
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Table 5. Study of the restoration of tile arrays of the three historical domes of Isfahan.
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Table 6. Incidence of restoration damage.
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