Technical Report

Conservation and Restoration Measures of the Historical House
of Qariha (a Building Attributed to the Mozaffarid Era in Yazd)

Bardia hajirasouliha ', MohammadHossein Dehghani ?, Sarmad Bakhtiari *
1. PhD Researcher, Faculty of Conservation and Restoration, Art university of Isfahan.
2. Master of Conservation and Restoration of Historical Building Textures, University of Tehran.

3. Independent Researcher, Art and Architecture field.

Abstract
Knowledge of

The Qariha Historical House is a surviving structure from the Mozaffari Conservation and
era in the city of Yazd, reflecting transformations across various Restoration
historical periods. This building, along with other structures from the
same era, holds significant value due to its association with the golden Vol.7,Issue.4,
age of Ilkhanid art and architecture, making it a compelling subject Serial_No.22, 2025
for multidisciplinary studies within the field of conservation science.
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To mitigate the deterioration of its structural elements and address

existing damage, a series of conservation and restoration interventions

have been implemented. These measures include localized foundation Pages: 95 to 120
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and realignment of damaged arches, stabilization of wall layers and
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Introduction

The Mozaffari houses in Yazd are among the few
remaining structures from the 8th century AH that
have been preserved as living spaces, embodying
numerous physical and metaphysical layers. The
similarities in spatial organization, architectural
arrangements, and construction  techniques
across these buildings suggest the existence of
a well-coordinated and precise artistic pattern
(Wilber, 1955; Jamaluddin and Salehi Kakhki,
2017). The cities of Yazd, Meybod, Ardakan,
and several villages in the region are notable for
retaining a legacy of Ilkhanid architecture on a
domestic scale (Dormohamadi, 2020; Esfanjari
and Zakir Ameeli, 2006; Khadamzadeh, 2008),
although their exact functions remain unclear
(Zaret et al., 2016). Today, only a few of these
buildings in Yazd, particularly in the Abu al-Maali,
Sheikhdad, Bagh Sandal, and Bagh Gandom
areas, survive from that era. Unfortunately, due
to insufficient attention from national and local
organizations, these structures are in a state of
severe disrepair, and the loss of this -800year-
old heritage could result in the disappearance
of numerous historical layers. The Qariha
Historical House is one such valuable example of
adobe architecture from the Al-Muzaffar era. In
recent decades, this building has suffered minor

damage due to neglect and lack of maintenance.

The preservation of Mozaffari houses is

critical for several reasons:

1. They provide a tangible and authentic
representation of the culture and lifestyle
of people from centuries ago. Due to their
continuous occupation until recent decades,
they contain a wealth of historical evidence and

layers that have endured for over seven centuries.

2. These buildings, through their evidence
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of art and architecture from before and after
the Mozaffari era, offer valuable insights
into construction technologies and the
architectural

diversity  of

arrangements.

3. The lack of attention and protection for the
few remaining structures from this period places

this architectural style at risk of extinction.

For these reasons, the primary objective of

undertaking  conservation and  restoration
measures for the aforementioned building is
to stabilize and improve its current condition,
thereby preventing further deterioration and
damage. To this end, the authors of this article
focused on stabilizing the existing structure,
restoring and reassembling damaged components,
repairing roof layers, clarifying architectural

elements, and providing emergency protection.

Materials and Methods

The primary objective of this project is to
enhance and stabilize the current condition
of the building, creating suitable conditions to
prolong the monumenos lifespan and provide
opportunities for further research in the future.
Based on studies of the buildings construction
technology and pathology, as well as an assessment
of the extent and type of damage identified in
various sections, conservation and trestoration
methods and materials were selected to align with
the buildings existing condition while ensuring
minimal effective intervention. When addressing
historical mud-brick structures, it is essential to
develop a qualitative understanding of historical
materials before undertaking any restoration
work. This understanding is crucial for producing
and utilizing materials that are compatible with
the original construction. To achieve this, five
historical mud-brick samples were collected from

different parts of the building and subjected to



tests to determine the physical characteristics of the
soil and measure compressive strength (Table 1).
Based on the test results, mud-bricks for localized
restoration were produced in four different
dimensions using soil amendments obtained from
excavation activities within the building (Figure 3).
During restoration interventions, every effort was
made to preserve all historical layers and evidence,
ensuring minimal interference with the historical
fabric. In the initial phase, critical damaged
sections that posed a risk of further deterioration
or loss of architectural elements were stabilized

and, where necessary, restored or reconstructed.

Results and Discussion

According to pathological studies, most of the
structural defects were due to the deterioration
of the clay layer on the roof and the failure to
repel rainwater, which caused water to penetrate
the interior and damage the arches and horseshoe
arches. In general, the interventions carried out
in the structure of the aforementioned building
were mainly: local strengthening of part of
the foundation of space 15, restoration and
reconstruction of the horseshoe arches, local
restoration and reconstruction of the destroyed
partsof thearches,reconstructionof thearchof the
western facade of the courtyard. Also, in the detail
section, the release and cleaning of the decorative
inscription,  stabilization and  reinforcement

of the historical wall coatings were carried out.

In the horseshoe arches that were completely
destroyed, a mold was first made based on the
type of the arch, and then the destroyed parts
were rearranged and restored with mud-bricks
in dimensions appropriate to each horseshoe

arch and restoration mortar of plaster and soil

The types of damaged vault are divided into three

categories based on the method of construction:

- Nubian arches (spaces 13 and 9); - Molded vault
(spaces 25,27 ,30); - Karbandi vault (space 15).
The damaged parts of the vault, each of which
was different from each other based on the
technology and period of construction, were
restored and reconstructed using mud-bricks

appropriate for each type of vault (Figure 5)

Two types of actions were also taken in the

area of architectural details and decorations.

1. FPreeing and cleaning the decorative
inscription on the eastern wall of Iwan 09,
which was hidden under a layer of thatch. Due
to the exposure of this inscription, the peeling
of the attached thatch coating was done with
caution and anticipation of any damage and
the inscription was stabilized at this stage,
mechanically with a scalpel blade and a small
amount of distilled water in the areas whete the

thickness of the thatch layer was high (Figure 0)

2. Stabilization of the wall coatings and
historical layers by using a solution of acrylic
resin Plextol 500B with a concentration of
%30 in water and creating a gypsum muscle
(micronized Semnan gypsum %050) to the
depth that was possible, the connection

between the bed layer was established (Figure7).

Conclusion

This article reports on some of the operational
operations and studies conducted on the
historical Qartha House - a building attributed
to the Al-Muzaffar dynasty in Yazd. Due to their
relatively long history, continued occupancy, and
the existence of multiple historical layers, such
buildings are very important witnesses of the life
of the people of this city during the neglected
golden era of the Al-Muzaffar dynasty and
even later periods. In addition, such buildings

can be the subject of studies in vatious fields,
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including archaeology, archacometry, social and
anthropological studies, studies of movable
artifacts, technology, and the structure of
buildings from the Ilkhanid-Timurid era, in order
to answer many questions that exist in the field of
study of these buildings. Therefore, the protection
of these buildings is a cultural necessity for the
historical city of Yazd; because the loss of a small
number of these buildings can exacerbate the risk

of extinction of such buildings.
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Figure 3 .1D model of the building using short-
range photogrammetry.
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Figure 2. Floor plan of the historic Qariha House.
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Table 1: Characteristics of mud-bricks sample for laboratory studies.
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Table 2. Results of the grading test and compressive strength measurement of historical mud-bricks).

sanoie | Gram | oRam | snD | sanp e o
Yo Yo Yo Yo 34516 | 4 8 16 30 | 50 100 | 200 (MPA)
H.S01 51.24 48.76 1.20 50.4 0 1 [19] 55 294|621 | 842 | 69 272
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H.S21 63.72 36.28 0.94 6278 | 0O 47| 82 | 451 | 948 | 100.8 | 65 2.31
H.S22 63.78 36.22 0.00 63.04 | 0O 05125[172 ] 0648 |80.6 | 94 | 5806 1.59
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Figure 4. The process of producing bricks with a
seal pattern and date.
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Figure 3. Pottery and animal bone remains in the
core of eroded mud-brick.
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Table3. Results of the granulation test and compressive strength measurement of workshop mud-bricks.

FIND | COURSE | COURSE | FIND

SAMPLE | GRAIN | GRAIN SAND SAND SIEVE SIZE SCIE)RIEII;RCI}:PS;
% % Yo Yo 34 | 516 | 4 8 16 30 50 100 | 200 (MPA)
N1 60.42 39.58 3.68 56.74 0 0 88 | 9.6 | 153|495 | 76 | 888 |54.1 1.96
N2 56.62 43.48 10.4 46.58 | 12.6 | 124 | 123 | 129 | 17 | 42S | 622 | 63.7 | 48 2.10
N3 60 40 3.92 56.08 0 09 | 6.7 12 | 164 {492 | 73 | 865 | 553 1.98
N4 58.84 41.16 6.36 52.48 0 4.3 11 | 165 | 17.1 | 425 | 634 | 795 | 599 2.02
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Figure 5. Construction of the foundation on the outer part of the western wall of space 15.
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Figure 6. Reconstruction worn parts of the outer column of space 15 and creating a wooden connection on the
inside of the crack.
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Figure 7. Gypsum grout injection in the crack at the intersection of the northern and eastern walls of space 15.

Figure 8. Stitching and patching the crack in the northern wall of space 23 after fixing the causes of the damage.
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Reconstruction of the door sill arch of space 23 with mud-bricks measuring 5X22/5X22/5 cm.
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Figure 9. Restoration and Reconstruction of damaged door sill on the first floor.
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Figure 10. Intervention plan before and after strengthening the door sill of the space 16 portal.
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Figure 11. Reconstruction of the destroyed parts of the vault of Space 23.
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Figurel2. Reconstruction of the destroyed parts of the eastern porch vault.
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Figure 13. Reconstruction of the destroyed parts of the vault of space 13.
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Figure 14. Reconstruction the destroyed bricks from the vault of space 30.
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Figure 15. Reconstruction the destroyed bricks from the vault of space 28.
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Figure 16. Drawing the existing fiber arch (left) and matching it to the destroyed arch (right).
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Figure 17. Detail drawing of restoration and reconstruction of the destroyed Karbandi vault in space 15.
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Figure 18. The process of restoring and reconstruction the vault of space 15.
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Figure 19. Map of interventions carried out in the vault Space 15 (right) and Space 13 (right).
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Figure 20. Map of interventions carried out in the vault Space 23 (right) and Space 28 (right).
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Figure 20. Detail drawing of interventions carried out in the vault Space 30.
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Figure 22. Rereading and matching the five- and seven-pointed arches of the destroyed arcade.
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Figure 23. Drawing of the stages of reconstruction of the southwest facade of the courtyard.
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Figure 24: Reconstruction of the destroyed arch in the southwest part of the courtyard.
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Figure 25. Liberation of three gypsum inscriptions located on the eastern wall of the porch.
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Figure 26. Initial cleaning of parts of the middle and end plaster inscription on the eastern wall of the porch 09.
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Figure 27. Multiple layers of plaster plinth on the western wall of space number 15.
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Figure 28. Peeling off parts of the thatch coating on the northern wall of porch 09 and stabilizing the underlying
layers by injecting several stages of gypsum slurty and applying gypsum muscle.
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Figure 29. Fixing the linings of the castern wall of the eastern porch (space 09).
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Figure 30. Stabilizing the porch's plaster plinth by injecting gypsum slurry, applying plaster muscle, and

reattaching the pieces using a %30 Plextol solution in water.
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Figure 31.Cleaning, peeling, and fixing of decorative floral arrangements known as vases on the eastern wall of (09).
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Figure 32. Fixing the second layer of plaster on the southern wall of the eastern porch (09).
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