
Abstract

TheQariha Historical House is a surviving structure from theMozaffari

era in the city of Yazd, reflecting transformations across various

historical periods. This building, along with other structures from the

same era, holds significant value due to its association with the golden

age of Ilkhanid art and architecture, making it a compelling subject

for multidisciplinary studies within the field of conservation science.

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

reinforcement, restoration and reconstruction of portals, repair

and realignment of damaged arches, stabilization of wall layers and

coatings, and the clarification of architectural decorative elements. This

article aims to provide a comprehensive account of the conservation

and restoration efforts undertaken for this historical building.
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Introduction

The Mozaffari houses in Yazd are among the few

remaining structures from the 8th centuryAH 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

(Zarei 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

of art and architecture from before and after

the Mozaffari era, offer valuable insights

into construction technologies and the

diversity of architectural 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 monument›s lifespan and provide

opportunities for further research in the future.

Based on studies of the building›s construction

technology and pathology, aswell as an assessment

of the extent and type of damage identified in

various sections, conservation and restoration

methods and materials were selected to align with

the building›s 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
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tests todeterminethephysicalcharacteristicsof 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. Freeing 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 where the

thickness of the thatch layer was high (Figure 6)

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 %50) 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 Qariha 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 various fields,
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including archaeology, archaeometry, 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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ا ــ  نســو ــا )ن اــا ــخا ــ ا ــر  ــفا ــاد
)ــز  ــاظفر

3ختیا رد ،2قا سی حمد ،1 اوا را

فها نر شگا ،ر  فا شکد ،خا اا  ناا ا  ر تر  حق .1

هر شگا با، انر ر ،خا اا ا  ر د ناا .2

عما  نر و ،آ ژشگر .3

کید

ــاظفر ا  ــدا ــا شــت ــانا  ــک اــا ــخا ــا
.ــ ــو  ــخا ــخت   حــو ــاد ــ ــ ــز  ــهر 
ســت ــا ــ  ــ  ــد ا ــا ــانا گــر  ــا ن ــ
ــخت ــان  عــطا ــا ،خــا عمــا  نــر  صــر ــ
 ــا  اــا ر ــر،  ــا   ــد.   ــ فا ــ  ــا  ــ رب 
ــک  .ــ آ ــو  ــا ن ــ  ــر  ــب ناا ــ ع ،ــط ح ــر 
اــ ش ــا  ــدد  ــو ر ،ــد آ ــو  ــا آ ــ  ــ  
ــو ف ــا ــ ا ــ  .ــ ــا  آ ــ  ــارس ــ ا ــد 
.ــ ــد ــا  ــاخش ــ ــآ  ــ اســم ــ آ
،ــو و ــ ع ــ ثب  ــ خر ــد  ــ   ــر و ــد  ــا  ،ــ 
 ــ ر ، ــع و خشــتحکا  ــک  ــ  ــت ر  ــت فا ــا د
،ــد آ ــا ا  ــ و ــ  ــن ا  ــ ر ــا، ا ــ ع ــا ا
جــا عمــا ــاآ ــااو  ــو ــاد  ــا ــثب
 ــر صو ــتند س ــ م ــا  ــا  ــد   ــ قا ــ   .ــ  ــد 
ــاد  ــا ــر عمــا ــار مــر ــ ــر ــام رنــد
.ــو ــ  ،ــخا ــا ن ــ  ــا  ــا ب  ــ رت ــو ــتر  ــفا

.ز ،ر  فا ،شت عما ،ظفر اا :ید ا

.و تنا جا ،نا ا و  آ  جار تفا ور . آ مگا ر قا   تر

ر فا اص

4 ما ،فتا

14۰3ستا ،22ا ما

https://kcr.richt.ir

12۰ ا 95 :فحا

سئو سندو

اوا را

ا  ر تر  حق

شکد ،خا اا  ناا

فها نر شگا ،ر  فا

اا

Bardia.hajirasouliha
@gmail.com

ن ز
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قد .1

فا   ،نــر  نگر ،ــخا اآ  ــفا
نشــأ نــو ــ ــ نــگر ــخص  ــأ 
ر  ــفا ــ ــد تمــا ،ــرنا ــ؛ ــر
 ــگ رن ــر ــ  ــخ ا ــ ن  ــا آ ــ 
نظــو .(Hojat,2001) ــو حســو مــد
ــور ،ــخا ــر ــدا  ــاا ــز  فــ
ــر ذازر ــر  ــر  ــ ع ــو هب ــر  ــ د
ــ  ــد  ــا ش ــا عم ــ فا ــ ا .ــ 
 حــو ،بــدا ــر ــاخ ــم ــ
ــنا ،آ  هفت ــا نــا،  فاــر هــ 
مــوا  مــو عــا ــانا  ــخا ــا
خا ابــد ــر ــگگو نمــا ،ــخا ــر
 ظفــر ــاا .(Jokilehto,2008:187) ســتند
جــر شــت ــد  ــداا ــانا ــد ،ــز
ــا   ــ  ســتند، ســت ــا ضا ــ ا 
اــبا اــند. ا ــاس بــدار  بــدا
آــ  عمــا ــاآ ،ضــا تاــا  گــو
نــر ــ ــو ــ ــد شــا ناــا ــ ــا
Wilber,1967)ــ ــو ــ  َــد  گــو 
 اــا ش .(Jamaluddin and Salehi Kakhki, 2017
ــاا وــد ــم  ،اا نــر   ــر ــ
ِــر  ــا عا ــر  ــا  ــفا  ــاء   ــا 
 ــ  ــ ــفا اشــا  ــ شــک ــ
ــو تــا ــر  ــد نــر ــ ــ ــقنا 
ــتر س  رــک   ــ  ــز  .ــر  ــا 
ــد، ب ،ــز  ــهر  .ــ  ــا  ــ  ــا عم ــر 
عد  ،ــو  اــتا  ــر ــمچن  ا
 خــا عمــا ــر  ــ اــند ــقنا
Esfanjari and Zakir Ameeli,) ــتند س ــ ا ــا ق
ــرا بتــ ــ .(2006; Dormohamadi, 2020
.(Zarei et al., 2016)ســ شــخ نــو آــا ــ

ــژ ــز ــهر  ناــا ــ  ــد عــد ــر
 نــد ــا ،نــد ــا ،خــد ،معــاو ــاح
ــ  ختاــو  ــد. دا ــا   آ  ــر 
 ــا نا ــ  ،ــ ح  ــ  ااــا  ــ و ــد 
ــ تــ ــ   ــد ــر ــبناا ــاس ــع
ــا س ــخ ا ــا  ــد و ،ــا  8۰۰ ــر 

.بــر ــو ــ ــو ــا  ــا

ــمند ــانا ــ  ــک اــا ــخا ــا
.ــ ــد ا ــا  ــر ظف آ ا ــت ش ــا عم 
ــا   ــد   ــ و ــد  ــ  ــا ن ــ 
ــد  ــر  ــا ق  ــا دآ ــا  ــر 
ــاد  ــو ــ ــ آــا ــ  .ــ
آــد. ــما شــت ــانا ــاز ــز ســتمر
ــا ــ ــ ــ  عــد نــا ــ ــبختاو
ــد آ ــو ا  ــخر ــو ــ ــکن  ــو 
ــکا ــ ــدو جــر 14۰۰ ــا  ،ــو
.ــ تا ــداد ــر اآ  ــدآ ــخص

م اــز ــ نــد ــ ظفــر ــاا  ــفا
اــد  ــر ســ حــو  نــر 1- ســتند؛
شــا ــ  ضــا ــ ا   مــو ــو  
ــ  ــد ن ــا  ــکو  ــتمر  ــ   ــد ن
ــ ــا  اســ ــخا ــا  ــود ،ــتذ
2- ــد؛  ــر   ــد دا ــد  ــد  ــ ف ــو  
 ــر ن  ــ  دــو  ــو  ــ  ــا، نا ــ و
ــد، ــو   ،ــاظفر   عــد  بــ عمــا
 ــا آصــو   ــا ــا ــا
فا  ــو د 3- ســتند؛ عمــا ــاآ نــو
ــو ، آ  ــدا ــار ــانا ــد 
ــم ــ .ــا ــو قــر طــر ــا  عمــا
 تر  ــتفا ــاد جــا  ــ ــد ــ
،آ ــوو ــر ثب  هبــو ،وذ نــا ــا بــا
.ــ شــتر ــاآ  خرــا  ــرو ــر
 ــ ر ،ــا  ــو و ــ ع ــ ثب ــتا،  ــ  
ــا ــا ،ــدخر اســم ــنا
ــا آ ــر ط ــ فا  ــا او  اــ ش
.ــر ــر ــقا اســندو ا ــتو  آ عمــا

ا  و

ا اعر

منفعــا ــانا ــا ــب ــ معــاو ــح
ــا ــ ــ ــز  معــاو ــا ــو ــ ــ
ــ ــدآ ــدف ــا ــا  .ــ تــا ــهر
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)ز  اظفر ا  نسو نا( اا خا ا ر  فا اد

ــکز  جــر 787 ــا  معــاو ــو :ــ
ــر   هــا نــا ــا ــد ،ــظا ــد
ــا ج ــا ب آ  ــا م ــا، ا ،ــ  ــا ا ،آ
ــر  ــا  آ   ــر ص  ــ ف ــا ن آ  ــر 

.(Mostofi Bafeghi, 1961)

ــهر  صــا  ــا ،ظفــر   ــح ــ
ــظا ــد ،خــد قعــ ــو ــ  ــو
مک ،نــا ها ــح  ــمس ــد ــمچن 
آ مــا ــا   ــر  خصــو ــرا ــ
ــح ــ ــا ــا ــار .ــ ــت ــا
ــر  ــر   ــا ظفر ــ کو ــا م ــا  ــا 
ــ  ــا نا ــ و ــا  ــ ا ــو  ،ــر ج 8
ــر  ــو ذ ــ ح  ــا آ  ــه و ــ ا ــد ع
ســب جــر 88۰ ــا 787اــا ــد ــ ــد،
ــا ا ــ ا ــو ن ــا  ــر  ــ  ــا ن .
ــر  ــدرآ ــفا ــا بــ ــر ،ــو تــنا
ــو ــرآ ــا ــ شــهو ــر ــ ــتع ،حــ
ــ  ــمس هــ ــ ــ اــا ــا ــ
 ــکو ــتمر ــ  .ــ ــت ــکو ــا ن
ــخ ا ــا   ــا ن ــ  ،ــا تم اــا 
ــو ــو ــ حــو  غــر ــا ــ؛ تعــد
ــ  ــگ کپا  شــخ  تاــا  ــو ن ــ 
،ــز ــهر  ــا ــ .)1 ــک(ــ ــد فــ آ
15 ،ــز ن ــهد  ــ و ،ــا ومع ــ ح

.ــ ــدر ــ بــ ــ نــو   ــر

نــا ــا ظــا ــنا ،ــقطب عــاطا ــا ــر
نــگر ــو ــمچن  (Khadamzadeh, 2008)
ــا ن ــ  ــ ســت ــو  ،آ  ــد آ ــ
ــ  ــا  ــ  ــ س ــو ر ــر ظف  ــ  
نــا ــا ظــا .ــ ــد تــا خــا عمــا
ــا ــ  ،شــا ــامو گــر مانــد
آ ــر  تــر ــر فــــ  ــاــو
ــ  ِــ ــو  ــ  ــو ــا ف ــ  .ــ
ــابه ــو ــو  ،ــا ــر بهــ 
ر ســم  متر مــ ا فــ  نــو /ــما
ــخا تــو  ســتند. ــ ــو ــقا   ــا
 ــر ــو شــت ضــا  ــ ــ ــد ــا
ــ ــ ــت ــو ــا ، آ ســکو ــانا

 ــد ظــر .(Kateb, 1966) »ســتار« ــا
و ا ــا ــ ــت ــو ــا ــن ــز نــا ــ
رر ســتار  ــا ــا  بــا ،ــو ــر
عــا ،ــدجا ــاماــا ــر .ــ ــد
آ فــا ــر  ــو زــر ــتذ  ــا ــ
ــو .ــ ــو ــوو ــر  اــر ًتمــا ــز
،اــدگا ــو ــدجا عــاطا ــ ــو ــا 
 ــ ــ ــو  نــا  تــرو ــرغ
.ــر  ــد قسن ــر تأ  ــا  ،ــ  ــا ا

ــو گ ،ــو و ــود   ــد  ــا طاع ــا  ــر 
ــر ــو ــ ــو بقــ ــ ــو نــا ــ
.ــ  ــت  ــما س ــر گ  ــر ند ــا ف ،آ
ــا )( ــا و بقــ ،ــا   ــعو 
ــد حا ــا ن ــ  ــر  ــا ر  ــا ا
ــر ر ،ــا  ــر گ ــا به ــا ف ــد و ــ 
ــاس ، بقــ حــا رــد. ظــر ــ ــو ــا
 ر ــ ــر ــ؛ ــد جــا ــ ــا  ــمندو
ننــد، نتقــ  ــا ــازو ــا ــ اــتو
ــ بق ــا ر  ــر  ــد حا ــا و ــا 

.او ر تررتو  تفا ا نا عد د .1ک

Figure 3 .1D model of the building using short-
range photogrammetry.
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ــا ــاو( ــند ــو ماــاً ،ــا
ــا  ــ متر ــا  ــدد  ــر  )ــا  ــا  ــا ض
 ننــد.  ــ ــار  ــر  شــا
ــازو ــو ــز اــا مــا ــ ــر
ــ  ،ــو  ــا ا  ــا ما ــچ  ــا نگ ــا 
ــا ــر  ــا ــدد ــر ــاتتر 5ــخا
 ــتوا ــر  متــر ــش ــر ،ــا 
 ــا تاــا ننــد.  ــند ــاو
ــ ،ــا بقــ ــر ،ــاو بقــ  ــزو
 ــر، ا ــاو ــذ ــا  ــا  ــ   ــا
ــر  ــا ا  ــا ع ــا  ــا ضا ــ نک ــر 
ــز شــتر ضــا بــا  ــگکپا ،ــد تــا
مــا ــاً قرب ــ ــو اــند؛ ــت کدگــر ــا 
 ــا ر ــط  ــا و ــ بق ــا ضا
کدگــر ــا مســتق بــا ،ــا ــر  ــر

.)2 ــک( ــد 

ر  عطا

ــ ثب  ــو هب ،ــر  ــ  ــر   ــ  ــد 
ــر  ــب نا ــر  ــا ج  ــا ن ــو و ــ ع
جــا ــر ــتر جــا  ــر مــر مــو ــو
ــا طاع ــا  ــر  .ــ  ــد آن  ــتر ش ــا طاع
 ــز  ــ  ــ و ــا   ــا ن ــنا آ  ــنا 
ــو نــا ــخت اســم  ــ ــاآ ــو
ــنا ــو   ــ ر  ــفا ــا  ،ــ
تخــا ؤــر، ــد ــد ــا نــا ــوو ــع ــا
ــ ــا ــد، ــا ــر  ــ  ــوما ــد.

ــ و  ــذ  .ــ ــت ش ،تاــا  ــا ح  ــا ن
ــنا  ،ــت ر ــ د ــ ور ــا ج  ــ ب ــا نا
ــف  آــا وــد   ــ ــصا ــف
،ــو ــتفا  ــ ر ــر  ــ ــر  ــ  ــح صا
ــ اــت بعتــاً .ــ ــا ــاا  ــک
اشــ  ــر مو ــد ان ــؤ ــ ــا
ــ مچن ــا، آ ــ طاع  ــد د اا  ــخ ا
.ــ ــ ش ــد ــر ــت ر ــا ــا 

خااش رمو

ــ شــخــد ،ــرمو حــ تخــا رنــد 
ــا ع  ــخ ا اــ ش  ــا تف ــا و ــا 
ــ ــ نــا  اســم .ســت ــو تفــا
 اــا وــا، )انــد ــد خــا عمــا
اشــ  مــگ ــا( ن مکــ ــ بق ــار
ــر  ــدد.  تــا  ــاتتر  25×25×5 ــا ع 
ــاا  وــا تاــا ،ــا بقــ اشــ
متــر ــخا  عــا ــا اشــ  ،ــاو بقــ
ــا  ــد تــا 22/5×22/5×5-4/5ــاتتر ــد 
ــر  متــر  جمــو  ــد فتــ ــ ــوما
ــ ر  ،ــ رنا اــند؛ ــت ــ ر ــ بق 
،ــخا اشــ ــناتاا نظــو ــ 
ــر ــ نــا ــخت اســم  شــ ــمو ــ
ــعو  تفــا ــا  ــد ــود بــ
ــااآ جــا نظــو ــدد، ــتفا نــا

.)1 ــد ( ــدد  ــر مو ،ــ فت

اا. خا ا بقا قش .2ک

Figure 2. Floor plan of the historic Qariha House.
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)ز  اظفر ا  نسو نا( اا خا ا ر  فا اد

ح  اتا

اند  شاقااآ

ــا ــر ــخا اشــ نــد ــاآ
 ا ــر 5۰۰ قــد ــ ASTMD 422-87 دــتا
ــد. جــا شــ  ــر ــوا ــ ــمو ــر
ــخا اشــ شــا ــقا ــاآ ــمچن
ــامو  ــر ASTMD1634 دــتا ــا ــر
5 ــ گا ــا  ــاتتر  5×5×5 ــا ع  ــو ر
CE270 ــن قا ــتگا   ــ اآ ــر   ــ مو
ــگا ش ــ صا  ــو  ــگا آاش  ،ــو آ ــر 
ــ  ــد  ــا ش ــ تا ــد.  ــا ج ــا فه ــر ن
ــعو    ــ اشــ ــا ــ تاــا
 رــر قربــاً ــبر ــدد، تــا (H.S01-09) نــا
)ــا  ــ( ــ  )  ــ( ــز 
تأــر  ــا   اشــ  ــو  ــد. 

 ــ ز )63%( ــ   H.S15-21-22) ) ــا ن
 .ــ ــر ــد ــا )36%( ــ ز  قــد
نبــ نــد  ــا تمــا ــ ــ  ــ اشــ
نگر ــو ــا قــد ،ــد تــا ــخت ــا
ــم ــ  ــو تماــا آ  ــا طعــا 
شــا ــ  مگــا ــا ــ جــا ــا ــر
  اشــ ــ ســب  آــا ــقا  ــد

.)2 ــد(ــ  ــا

تاا اشیدون :شیدو

ــنا  ــتفا ــا شــ وــد ،ــد ــا 
 ــ نا ــ  ــد. جــا ــتر  حــ ــا 
آ ــا  ــا فــر  ــا ــا ،شــا ــا
ــد. آ ــ ــ ا ــ   ــد ا ــا  ــا نا
ــا اــا ــ اشــ طــ  ،ــوذ نــا 
ــ ت ــ   ــا آ ــطح  ــا   تاــا ر

)اتتر( مو عامو کامو ا

25×25×5۰1ر ما و شH.S01

25×25×5۰9ضا ر و ا شH.S09

22/5×22/5×515ضا ندا ا شH.S15

22/5×22/5×521ضا ر و شH.S21

26×26×5/522ضا ر و شH.S22

.شگااآ عاطا جا ه  د رمو اششخصا .1د

Table 1: Characteristics of mud-bricks sample for laboratory studies.

SAMPLE

FIND

GRAIN

COURSE

GRAIN

COURSE

SAND

FIND

SAND
SIEVE SIZE COMPRESS

STRENGHT
(MPA)% % % % 3.4 5.16 4 8 16 30 50 100 200

H.S01 51.24 48.76 1.20 50.4 0 3.1 1 1.9 5.5 29.4 62.1 84.2 69 2.72

H.S09 45.68 54.32 0.4 45.28 0 0 0.6 1.4 7.8 24.6 47.5 75.4 71.1 2.57

H.S15 63.02 36.98 1.02 62 0 0 0 5.1 16.6 50.3 81 96 66.1 2.29

H.S21 63.72 36.28 0.94 62.78 0 0 0 4.7 8.2 45.1 94.8 100.8 65 2.31

H.S22 63.78 36.22 0.00 63.04 0 0.7 0.5 2.5 17.2 64.8 80.6 94 58.6 1.59

)قش  ضا ر ماا ر موا ذما(خا اش شا قانج  ند وآ تا .2د

Table 2. Results of the grading test and compressive strength measurement of historical mud-bricks).
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اــفا  ــ م  ــگ رن ــو   دــو  ،ــ 
،ــ ا ،ــو ا اــتخو ،ــا ع ــد   ــا ع
/ــچ   ــد ،ــا ،ــا ــا آــر، طعــا
ــ  ــد  ــ فت ــ  ــو ما .ــو  ــد  ــک آ
 ًتمــا ــ نــا ــاو بقــ اشــ  ــو
ــتر ش ــد تا ــا ن ــع و ــو    ــا 
ــا  اــ ش ــت س  ،ــ  ــر   ــتند. س
 ــ ــور ،نــد حــا  ــ ــ ــو
ــد اــفا  ــاآ ،ــو حســو نــا ــ
.)3 ــک( ــد ــا ــگا ــر ــ ــور ،عــا

ــز  ــو  ــ  ،ــد ن ــو آ ــ تا ــ ب ــر 
ــ ر ــ  وــا ــو ــ مکــ ــ ــ  ــر 
ــو ــا ــ ــد شــا اــد، ــد ــا 
ــب ر ،ــخ ا اــ ش ــا  ــر  ــتفا 
آ ــا قا  ــب ر ــا   ــ خت ــا ــو  ــد ن 

.ــ ــو  ــتذ  ــانا

اــ ش ــا  ــت اا اــ ش ــد و ــز  ــر 
وــد رنــد ــر آ   ــا ــاا  ــا
،ــ ــخا ــن ــتمر  ــ مچنــا ،شــ

ط  وا اتخو اقا  فانا .3ک

.تااراش

Figure 3. Pottery and animal bone remains in the
core of eroded mud-brick.

،ا ر  هر ق ا اا ش ود رند .4 ک

نا.  ش  تر ش دشخ ر

Figure 4. The process of producing bricks with a
seal pattern and date.

ــد؛ آ ــا س ــز  طحــ س ــر  ــ 
ــاژ ــ ،ــز انــد نطقــ  ــر
ــو مب ــا  ــدد،  ــا  اــا ر  ــنا 
ــ و ــ  ــطح  ــا    ــو  ــر ا
نــا  ،ــ  .(Hajirasouliha et al, 2023) ســت
ــا ــا  ــا ــا ــد تــر ــصم ،ــوذ
ــر  ،ــد سد ــر  ــا آ  ــر آ 
ــر  ــ .ــو ــتفا ــتر اشــ وــد
اشــ ،ــخا اشــ ــا ــکز تاــا
اســم ــنا  ــتر ــاد ــر ــا ــو

:ــا ع ــا ه  ،ــد خر  ــد آ

ــو اشــ( ــاتتر 22/5×22/5×4/5 -1
)ــا و ــ بق ــا ا ــن ا ــر  ــا 

ــا  ــو  اــ )ش ــاتتر  22/5×22/5×5 -2
)ــا و بقــ ــاو  ــتوا ــن ا ــر 

ــا ــو اشــ( ــاتتر 25×25×5/5 -3
)ــن ا ــ بق ــا ا ــن ا ــر 

دد. ود اتتر 2۰×2۰×4/5 -4

ــ ا ــر  ،ــت ر اشــ  ــ  ــر  ــر 
اشــ ــدشــخ هــ ــ آ وــد
.)4ــک ( ــد  ــر ه ــا ن ــ اــ ش ــت ر
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)ز  اظفر ا  نسو نا( اا خا ا ر  فا اد

4 ،اا اشــ وــد  هــا   ــ
ــقا ــز ــنج هــ ــ  ــر  ــمو
ــا تاــا ــطب  ــر ــر  ــتفا ــر
 نــد ظــر  ،ــخا ــامو ــا آــا
.)3ــد(تنــدر ــرــر ــوشــاــقا

،اا اــ ش ــا ش ــ قا ــ تا ــ قاس
ــا ســقا   بــوا ســبتاً ــککا تــا
ــ ــو ــد؛ شــا ــخا ــامو
 ــا ن  ــتفا  ــ  ،ــخ ا اشــ ــ قا
شــر ــاً بعت ،ــا و ــا ــو  شــا حــ
شــر ــمچن ــد. ــرا ــقا ــد  شــتر
نــد ــت اا دــد اشــ ــا
  ــد م ــا ش ــخ ا ــا مو ــا   ــا 
ــا بــوا ــکز تاــا شــخصا حــا

. ــا آ ــا  ــک ز ــ ا

و ینا  ــر ، خشــتحکا

،ــناآ ــر  ــدجا ــار 
 ــد ــا ــاآ  شــا ــو قربــاً
و ــر،    ــک شــد. دشــا ــا  ــو
 اســم  ــ ــنا ســتحک  شــر ســتر
ــو ــند ــو ،ــا ــا  ــ ــر
ــع ــ ــ  گــر ــک ــد. شــا 
ــر  ــس  تصــ ــار ــو ــد رــا،
ــ نفــر ــار تاــا .ــ ــ ــار
ســم  ،ــ شــهو  ــ ــانا  ــاس 
ــ ررت ــ  ــا ر  ــ ا ــا  ــا  ــ ر
 ــتوا  ــب س ــد ا ــ ا ــا  ــد  ــا  ــ 

ــ و ــو ــا  .ــ ــد ــا  ــر ــا ر
ــ ف هــ ــ  ــا نا ــ  ــز ر  ــ ااآ ــ 
اــار  ــرو ــدد، ــا نــا ــ
8۰۰ ــا 7۰۰ ًــد ــد ــا نــا  ــ آ ،ــطح
ــ ار ــا  6۰ ــد   آ ــد  ــر ت  ــا 

.ــ تنــا

ــ  ،15ــما  ــا ض ــر  ــو  ــا ث ــو 
صــا ــد ،16ضــا ــو ــخر :ــم  ــ
ــتد ،نــو -ــما ــاو ــا شــر
اــ ش آ ــ  ــر س ــ  ــک ز  ــو  ــر  
، ــ   ــو ا ــر اــا  ــ
.ــو  ــد ــا  ــم ــ  ــر ــار ــا
ــ  ــر س   ــ  ،ــو  ــا هس ــا م 
ــر  ،ــما  ــو  ــر  ــم س  ،اــ ش آ
ــ  ــرآ  ــ ــو  ــا  ســم ــر ــر
ا  ــد جــا ــ ــو ــخا رــر 1/5ــخا
ــک( رــد تصــ ــا ــو ــ شــ  ــتفا
ــ شــت ــتو  ــدآ اســم ــپ .)5
ــر  ــ ر ــا  ــو   ــن در ــ 
 ــتفا ــا   ــد ــدر چــا ــر  ــا  ــو  ــد
چــا ــا ســم ــا ــو صــا ــ  شــ
ــ  ــ .)5  6 ــک( ــد جــا ــن ا جــد
ــر ســم ــ  ــآ ننــدجا ــا
 ــد آ ــو  ــا ر ،ــما  ــ اچ ــ ر
ــد ــز ــ ــا  ــتفا ــا ،ــ ــو نــ
ــ ،ــتر ــام  ــتفا ــو ــ .)7-8ــک(
ــا  ــ   ــ ر .ــ ــمنا  ــز کر
ــت  ــا ــا ــر ــا ــ ــم  ــز

SAMPLE

FIND

GRAIN

COURSE

GRAIN

COURSE

SAND

FIND

SAND
SIEVE SIZE COMPRESS

STRENGHT
(MPA)% % % % 3.4 5.16 4 8 16 30 50 100 200

N1 60.42 39.58 3.68 56.74 0 0 8.8 9.6 15.3 49.5 76 88.8 54.1 1.96

N2 56.62 43.48 10.4 46.58 12.6 12.4 12.3 12.9 17 42S 62.2 63.7 48 2.10

N3 60 40 3.92 56.08 0 0.9 6.7 12 16.4 49.2 73 86.5 55.3 1.98

N4 58.84 41.16 6.36 52.48 0 4.3 11 16.5 17.1 42.5 63.4 79.5 59.9 2.02

ود(. ا ر موا ذ ما(اا اش شا قانج  نداآ تا .3 د

Table3. Results of the granulation test and compressive strength measurement of workshop mud-bricks.
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.15ضا ر و ر سم  رآ /شت  د .5ک

Figure 5. Construction of the foundation on the outer part of the western wall of space 15.

.ر  سم  و صا جا  15ضا ر تو  ور اسم نا .6ک

Figure 6. Reconstruction worn parts of the outer column of space 15 and creating a wooden connection on the
inside of the crack.

.15ضا ر  ما و قا ر   ا ز .7ک

Figure 7. Gypsum grout injection in the crack at the intersection of the northern and eastern walls of space 15.

.آ     23ضا ما و ر    .8ک

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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)ز  اظفر ا  نسو نا( اا خا ا ر  فا اد

ــد. ــتفا 4۰ ــما ــ  ــد 

اا ع ینا ر

اــا ــزو  اســم ،ــاو بقــ 
ــما س ــ  ــد. تر ــر  ــا ا ــ ع  ــر 
ــ ا ،اــ ش ــا   آ ــو ف  ــ ش ــ 
 اســم ــخر  شــا ــار جــا
ــ ور  بــ هــ ــم ــ  .ــو  ــد اعــ

ــدآ ــااع تــد اــا،  ــد
ــااع  رتنــد. ــر  ــتفا ــاد ــو
ــا ــ تــد ،ــو  ــد ــخر ــا ــو ــ
ــپ  ــد تــا ا ــو ــو ــا ــر ــچ
عــا  اشــ ــا ــدخر اســم
ــا  ــ ــتر   اعــ ــر ــا  ــتنا
9 ــک( ــدد ــر  ــنا ،)1 ــ 2ســب ــ(
ــ  ــ  ــر ا ــ  ــ  ــ    ــتفا  .)1۰ 

ا د  ب د خر چا  دا ف ا 22/5×22/5×5اتتر، عا  اش ا 23ضا اع اا

Reconstruction of the door sill arch of space 23 with mud-bricks measuring 5×22/5×22/5 cm.

22/5×22/5×5 عا  اش ا 26ضا ر اع نا

cm 5×22/5×22/5 with mud-bricks measuring 26 econstruction door sill for the outer door of space

22/5×22/5×5 عا  اش ا 23ضا  اع نا

cm 5×22/5×22/5 23rd space with mud-bricks measuring econstruction door sill for the interior of the

. بق  دآ ااع نا  ر .9ک

Figure 9. Restoration and Reconstruction of damaged door sill on the first floor.
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ــچ  بــار  ــو ،ــ  تاــا ً
ــ هتــر ،ــعو ــد ــو  اــاً  ــو
ا ــو ــتفاقبــا ــز ــمتر ــا ــا 
 ــت متــر جــ ــا ،ــتر ــام  عــد

ننــد. ــرر ــو ســتر ــا هتــر صــا

ایناا ر

ــ ــ ــر  ــا ــر ــدآ ــاا ــو
 ــ  ــ آن ــا ا -1 ــود: ــ قس ــت
ــ   ــ  ــ تع ،ــ مک ــ بق  ــر 
ــا زو  ــا  -2 9(؛  13ــا ضا( ــا ن ــا 
  ــ ــور ــاو بقــ  ــو
ــز و  ــا  -3 ــا3۰،27،25(؛ ضا( ــا ن ــا حا
 ــا ــ ــور ،مکــ بقــ  نــدا

.)15ضــا( ــا ن ــعو  ــا  

ــد، جــا اــد گا ــو ــ ــد  ــار
 ــا آ ــا و ســم ــ  ــا ا ــ   شــا
 ــو  ــا  ــد )ان ــد و ــر  ضــا ــا  ــا ب
ــتر ش ــا آ ــ تحم ) ــ بق ــا ا
ــ خر  ــا ش ــگ خت ،آ اــا ر ــد ان
ــ  ــو  ــ  ــدد.  ــا ا  اــم س
ــور  ــا آ ــ ــارس ــ ــد ــد
ــ و ــر   .ــو  اشــ ــگا ــ  ــدد
ــر   شــا  تاــا ،ــذرأ ــر
ــار ــر ــذر ــ  ــاو بقــ ــاا
ــ ــر  ً ــ ــو ســتند. اــا ــ
ــو ــ مک ــ بق ــا ا ــر  ــا ا

.16ضا اع خشتحکا  عد  ب د قش .1۰ ک

Figure 10. Intervention plan before and after strengthening the door sill of the space 16 portal.

ــ  ــب س ــر مت ــ خا ــ  ــد ر ــو 
جــت  ــد. ــنا بقــ    ــاا
ــگا ن ــد  ــا ــا ا ــ  ــر مت ــ خا
ــا .ــو شــا ســت  مــ ــ  ــ و
ــر ،ً ــ ــو ،ــاش  ــف گــر،
  ــ ز ــو  ــز  ،ــد ن ــ تا ــا
ــ ا ــ بق اــ ش ــ  ــب س ــا ش ــ 
اــ ا  ــ مچن .ــ  ــر  ــد  ــ ا
،ــفا  اوــا  ــر م ــ  ــ   ــ ز
ــر  خــتخ  شــا ــ ا ،ــتخو   ــر آ
ــو ــذ ــر  ــبنا ضــا ــخ ــ ــ
.ــ آ ــو شــا  ــار 
ــنا  ــتر ــد ــر ــزار 
ــر  ــا، ا  ــ  ــر   ــد خر اــم س
ســم ــر  ــ اشــ ــد  عــا ــا
ــتر اشــ آــا، ــا ــکز ــژ 

ــد. وــد

 ــر :ــر ــ ،نــآ ــاا -

ــق ا )11 ــک (  ــ بق  23 ــما  ــا ض
ــتند س ــا ن   ــ  ــ تع ــا ا  ــ و
ــ ــو  ــا ( ــد تر ــر  مکــ ــ بق  
 ــ  ــا ا ــ  .)13ــا ض ــا   ۰9ــا ض
  ــا  ــاتتر  25×25×5 ــا ع ــ  اشــ
ــز ــور اســم ــنا  ــ ــدد تــا
    ــتفا  ــا  ــا ع ــ م  اشــ 
جــــا  ــرو نظــو ــ ــو ــد 1۰
.)13  12 ــک( ــد ــر ــد شــ  ــ ــا
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)ز  اظفر ا  نسو نا( اا خا ا ر  فا اد

ــا ش ــود  :ــو  ــا زو  ــا ا -

اــم س ــا  ــت ذ  ًــا تم ــ  ــد 
 ــتفا ــا ــاو بقــ )ــو(ــاا ــا
اا، ــ نا  ــر  .ــ ــد جــا ــا
ــ  ــ  اــ ش  ــو ر ــا خ ــد ت

 ــع ــ ســب متــر ــخا ،ــو فــو
 ــ اشــ ــا  ــپ ــدد؛ ــد ر ــتند
ــا  ــ   ــاتتر 22/5×22/5×4/5 عــا
ــد ج )ــو  ــز  ــا  ــ   ــ  2-1ــب )س

.)14-15-2۰-21 ــک( ــد ــن ا

.25×25× 5 عا  اش ا ر و ا  د خر اش نا .12ک

Figure12. Reconstruction of the destroyed parts of the eastern porch vault.

.خا ا  دا ف ا 13ضا ا  د خر اسم اا .13ک

Figure 13. Reconstruction of the destroyed parts of the vault of space 13.

.23ضا ا  د خر اسم اا .11ک

Figure 11. Reconstruction of the destroyed parts of the vault of Space 23
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ســم  ــ ــوما :نــدا ــزو  ــا -
15ــا ض ــو  ــا ر ــ ر  خشــتحکا 
ــو ــش  ــر ــر ــ ــد،  ــو
 ــ و ــو ف  ــ ش ــ مچن  ــا  ــم  ــ 
ــد ان ــا  هــا ــ ــد ،ــا  ــا  ــر 
ــآ ــ ــ  ــ .ــو ــد ــخر ضــا ــ
 ــ ــار ــر   خشــتحکا 
ــ  ــدخر اســم ــاا ،ــو ــا
ــو ــا ــر تــد .ــر ــر ا ــتو  ــا

ــاا ــر وظــر فــد ،ــوو ــازو
ــد ــر ،ــو  ــد ــ خر ــ ــچ ــانگ
ــز ر ًــد ج آ ــا نگ ــ مچن 16(؛ ــک (
 ــچ ــانگ صــ  ــ ــدد. تــا 
ــا  ــد ان ــا ا ــ  ،ــد خر اســم
 ــا  ــاتتر 22/5×22/5×5 ــا ع  اــ ش
ــد  ــوا ــز آــر   ــد ــاا ــا  ــ
ــد ر ــا  ــا  ــا   ــر  ــگ ا ــو ر

.)19 18 17 ــک (

22.5×22.5×5/4اتتر. عا  اش ا 3۰ ضا ا  د خر اش نا .14ک

Figure 14. Reconstruction the destroyed bricks from the vault of space 30.

22.5×22.5×5/4اتتر. عا  اش ا 28ضا ا  د خر اش نا .15ک

Figure 15. Reconstruction the destroyed bricks from the vault of space 28.

.)( د خر چ زو ا آ طب  )( وو چ زو و ر .16ک

Figure 16. Drawing the existing fiber arch (left) and matching it to the destroyed arch (right).
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.15ضا ندا ا نا  ر ام رند .18ک

Figure 18. The process of restoring and reconstruction the vault of space 15.

.)( 13ضا رنآ ا  )( 15ضا ندا ا  د جا د قش .19ک

Figure 19. Map of interventions carried out in the vault Space 15 (right) and Space 13 (right).

.15ضا  د خر ندا ا نا  ر ر قش .17ک

Figure 17. Detail drawing of restoration and reconstruction of the destroyed Karbandi vault in space 15.

)ز  اظفر ا  نسو نا( اا خا ا ر  فا اد
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یاربهماااا

 ،ــا  ــو ن  ــما  ــ به  ــر  ــا م 
 اماــا ــ  ــک ــ  ــو امــا
ــخر ،1335 ــا  بــ ــا ــرنو ســم
ــد را ــا، ام ــ  ــاا  ــد .ــو  ــد
ــ  ــند ش ــ ق ــا   ــا  ــا م ــگ کپا
ــود  ــ  ــ  ــر   .ــو  ــا ن ــا ماا
 اســم ــ؛ ــو ــر ــ ــر ا ــاس

 ــد خر ــز و اــا   ــد اا اشــ
امــا ــ  ــو  ــو   ــا ف  ــا ن اــتو
.ــو شــخ ــا ــر ــاماا ــا ــنج 
ــر  ــوا ــوو مــااــو ــو تــد 
ــو  ــ   ــا ش ــر  ــ  .)22 ــک ( ــد 
ــ ــ نــد ِفــ  نــ فــد  ــو ،ــدتفا
ــاو بقــ ــاحا  فــا ــحد ــ
ــد  ــد، ا ــر ند ــ  ــو  ــا ف  ــد با ــ 
.ــ  ــد  ــد ر آ ــن ا ــم س  ــاتتر  35

.)( 28ضاو ا  )( 23ضا  رنآ ا  د جا د قش .2۰ ک

Figure 20. Map of interventions carried out in the vault Space 23 (right) and Space 28 (right).

.3۰ ضاو اا  د جا د قش .21ک

Figure 20. Detail drawing of interventions carried out in the vault Space 30.

.د خر ماا  ند ف  ن و طب  وا .22ک

Figure 22. Rereading and matching the five- and seven-pointed arches of the destroyed arcade.
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،ــد ر ــچ  نگــ ــد ت ــا ا ــا م 
ــپر نــو ــا ــد صــ  تــا جــد
ــا ع ــ  شــ  6 آ  ــ  ــد. ن مــ ــا ام
 ــ(ــا  ــ  ــا ــاتتر 22/5×22/5×5

ــ مــر ــ 1 ــ 2ســب ــ  )ــو  امــا ــ
ــا ــها  ــد. ــر آ  ــر شــت ــوا ــۀ
صا ،ــز ــا اا  ــو ــر اشــنــ
.)24 23 ــک( ــد ر ــر ر ــا ن ــا ماا ــا 

.ا ر نو سم  د خر ماا اا ام :24ک

Figure 24: Reconstruction of the destroyed arch in the southwest part of the courtyard.

.ا ر نو ماا اا ر قش .23ک

Figure 23. Drawing of the stages of reconstruction of the southwest facade of the courtyard.

)ز  اظفر ا  نسو نا( اا خا ا ر  فا اد
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چتیباآ

اآ ،ــگا ــ ــر ،ــ ــو ــر ــو 
ــو  اآ هــ ــ ــد. دشــا ــچ نــاز 
 ــر  ،ــد آ ــز  ــا، آ ــو  ــد  ــا 
اــند ،آ ــا  ــور ــر  ــنا   قــ
ــ   ــ  ــد.  ــا ج ــگ ا ــ  ــا نا 
ــو  ــا   ــر  ،ــر اســم  ــ ما
ــا  ــر  ــچ  ــ تب ــ  ــ  ــد شــخ
ــاما  ــ .ــ ــد نهــا ــر ــو 
ــ بــت ــ ــر ــ شــخــد شــتر
ــز حــا  ،ســتحک ســبتاً ســتر  ــا ــخا
ــر ــر ــبنا ــع  ــدآ
ــر  ــ ه ــ م ــ  ــد.  ــر  ــا آ 
ــن  ــات ــا ــا ــدحا ــگا ــد
ــ  ،ــ ر ــ   ــ تب ــ ثب  ــ آ ــ ور 
قطر آ ــم قــد  ســتو ــ ــا ــککا 
،ــو ــا ــگا ــ ــخا ــ اســم 

.)25 ــک( ــد جــا

ــچ  ــا بت ــد  ــا ما  ــا آ  ــ 

،ــا قــو  بــت ــ ــر ــ شــخــد
آخمــ  ــ  ــ ســتند ــا  ســتگر ــا 
.(Salehi Kakhki and Aslani, 2011) ــدد تــا
ــابت  ــاتتر 95×35×9 عــا ــ ــا بــت
ــا فص ــتند. س ــاتتر  45×35×9 ــا ع  ــا ن
ــ ــد شــا ســتر ــو  بــت شــت بــ
ــپ ،ــدتا  ــزر تــد  بــت ًتمــا
بــت ــط  ــر .ــ ــد صــ ــو  ــر
ــ ر  ــا س ــ  ــد د ــفد    ــ 
ــا  ــر  ــ ه ــ  .ــ ــر  ــا نه  آ
 ســمت ،بــت ــرم  ــرمو  ــر
ــاتتر  15×15 ــا ع ــ  ــا   ــفد،   ــد 
ــدتو اســم تــد  ــد. ــر
ــا   ســتو ــ  ــا  ــک کا  ــ  ــ  ــ  
ــ  اــم س ــپ  ــد.  ــد ر ــا ت ــ ا
 ــ آ جــا ــ ا ــک کا  ــا  ــو  ــ مک
ــ( ــک  قطــر آ   ــتفا ــا ــود، بــت
ســتو ــ ــا  ــپ  ــر تــد  )1 ــ1ســب
 بــت ــ ــارم .)26 ــک( ــدد ــتر
 ــ   ــتر اس ــگ  ــفد،  ــ  ــر 

.و ر و   چ بت  اآ .25ک

Figure 25. Liberation of three gypsum inscriptions located on the eastern wall of the porch.
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ــبز ــ  نــدر ــاک آ  اســم
بــار ــانا  ــاا عــاطا .ــو دشــا
ــوذ نــا  ــچ ــاآ گــر  بــت ــ نصــر
.ــو ــ ــاد ــقا  ــ ــ ــد جــا
ــبا ــ تب ــ  ــا آــ   قــ حــا 
 ــت ش ــر  ــچ  ــا بت تاــا  ــ  ــا 
ــامو .(Shekofteh, 2012) ــد جــر هــ
قعــ ــو    ــآ ــو  شــا
ــ ح  اآســ ــ ا  ــز   ــ دد
.(Khadamzadeh, 2008)ــر دشــا وــد ــ

وادثبی

ــا د ــر  ــخ ا ــا  ــد ع ــ  ــ و ــا 
ــ   ــ د  ــ  ــد  ،ــر  ــو  ــ 
فــ  ــااو ،ــثب ،ــاا ،ســم
ــو ح  دــا  ــو ن ــخ ا ــا  ــا م
ــ  ــ ــا ضا  .ــ ــا ن ــ خت ــا 
ــا و  ــر  ــدد،  تــا  ــا ن ــ   
ــر   . ــو ــچ ــد   تعــد ــا
 هــا ــا ــ  ــاآ ،مکــ بقــ ــاضا 
ســتر ــا .ــو ــد ــچ ســتر 
ــ   ــ  ــا نا ــ ر  ــا ژ  ــک 
جــر هــ  شــت ــد ــانا  ــاس  ــ

 ــا ه ــد م ــ  ــ قع ، ــ  ــ قع ــد ان
.(Khadamzadeh, 2008)  ــو  ــا نس ــ ا
.ــا ــ  ــد ع ــا ن ــ   ــ و ــ ا ــ کت
ــچ  ــ ــ ،12 ــما ضــا  ــ ــو
133  1۰4 ،98ــافا  ،گا ســتر   ــر
.)27 ــک( ــد تر ــر  ــر کدگ  ــر  ــاتتر 

آکااا ما

ــو ــر /ــر ــاد اــر ــا 
.ــ ــد ــدو ــگا ــد  ــ ــا ــر
ــگا  اســم ــر  ماــا
ــا ش ــ  ــو   ــا  ــا د ــر  ــد حا
ــا م ــاً قرب ــا، ن ــ  ــا   ــ  ــد 
ــر  28(؛ ــک( ــدد  ــد  ــ   ــا  ــا د
ــد ــر  ،مکــ بقــ ــاضا مــا 
مــا ســتند، ــد ــ مــگ ــ ــ ــاضا
ارمشــ  ــد ا ــا  ــا آ  ــا  ــر 
 ــ ــ نــد. ــا  ــر ــ ــز ــو مــا
ســتر ــا مــر ــ ضاــا ثــر  ــ ــد
ــاد موــد ــ ــم ــ ــد؛ ــو
ــا آ ــا ف ــا نه ــد. ا ــد ع ــا  ــا ح
ــامو  ــدجا ــا طاع بــ ــ ــ ــ 
ــو  ــ ،ســتر ــچ ــا  ــر شــا

۰9 و ر و تها  ا چ بت  اسم  ساا .26ک

Figure 26. Initial cleaning of parts of the middle and end plaster inscription on the eastern wall of the porch 09.

)ز  اظفر ا  نسو نا( اا خا ا ر  فا اد
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ــر ــر ــ ــا ــنب ــ انــد ــن
.(Karimi, 2007)ــ  ــد 

وادطرخشتحکا

ــد  ســتر  ــر ــا ــ ــرر ــر
ــر  ــاتتر  1/5 ــا  1 ً ــد  ــ خا ــ  ــگا
ــ  ــگ ا ــ  ــدد  ــو ر ــد. تر
ــا د  ــا  اــم س  ــ او ــو 
 ســتر ــ ــد ــد ــا ،ــر ــو  ــو 
 ــچ ــاد ــد ســ ــمچن  شــ
ــ  ،ــ ــو  ــا د  ــر  .ــ ــد  آ
ــ ــدآ ــو  ــر  حــا ــا

ــود: ــقس ــر ــتۀ هــا

ــ ،ــر ــو ــو ــد  ــ ــ -
تــر 1  متــر ــخا ــ ــدآ ــد ــ

ــ .تــر ــر ــگا  ســتر  ــر ــ ــ
ــو   ــا  ــد آ ــ  ــ  ــ 
ــ خا ــ  ــ  ــ   ــتر س ــ   ــ او
ــد خر ــا  اــم س  ،آ ــد  ــا س
ــد؛  ــب ناا ــا س ــ ع آ ــا داا 
نــد. ــو  ــثب ــاد جــا ــ ــو
ــ   ــد اا ــاخ ،ــثب  ــ ر 
ــتفا  ــا  ،ــو  ــد  ــد  ــو  ــتر س  ــ  ــ 
ــا B500 ــوکس ــر ــ ــوح 
ــد، ع ــ ر  ــد. ــثب آ  ــد 3۰ ظــ
ــاب  ــگا ــ  ــدآ اســم
جــا ــا  ــد ــدر شــت ســتر مــ ــا ــد
5۰ ــز کر ــمنا  ــ ( ــچ  ــ اچ ــ 
ــ  صــا ،ــو  ــر ذکا ــ مــق ــ  ــد(

.)29 ــک( ــد ــرر ســتر ــ

.15 ما ضا ر و  چ  ا عد .27ک

Figure 27. Multiple layers of plaster plinth on the western wall of space number 15.

ر   ا ر ند ز ا ر ا ثب  ۰9 و ما و گا د  اسم ر .28ک

.چچا

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 slurry and applying gypsum muscle.
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 ــد اســم ،ــوذ ــو نــو ــو  -
تــر، 8 ــا 5ــخا ــ ــو ــچ ــا
ــ ــو صــا   ــد ــدد ــور ــا

.ــو ــد ســ ــز نــا اســم

ــر شــت ــا ــ ــتر ــ
اــم س ،ــا طع ــد ج ــ ثب  خشــتحکا 
ــو ــا ــ ــگا ســتر ــ  ــدآ
 ــخ ــ ــکا ــ ــا ــا ــو ــد ــاو
ــتفا  ــا  ،ــ ثب  ــ ر  ــد. ر ــا ا
،تــر 2۰ ــر ــا ــ ــا ــز 
ــ ثب ــ ر ــد ن   ــ ش ــ م اــم س

ــوح ــ ــدد طعــا ــپ ــد.
ــ ــا ــ آ  ــ 3۰ B500 ــوکس
ــ صــا ــر عــد ــر  ــد. ــدرا
  ــر ــگا ــا ،ــر ســتر ــ 
ــتفا ــا   ــد ر ــر ــر   ــاتتر  2 ــد
ــد  ۰/1  1 ــ  1ــب س ــ  ــا   ــ   
ــ ،ــگ ــاو ــر ــا اســتر ــز
 ــد. جــا ــا ــاب  ــچ چــا
ــگا ــ ،ــچ  ــثب  ــ آــر ــر
آ ــر  ــ ــچ ــاد ــا ــد ــدر حــا

.)3۰ ــک( ــود ــکاآ ،ــو  ــد ــا نه

3۰ کستو وح  تفا ا طعا جد صا  چ چا ر ، ا ز ا و چ  ثب .3۰ ک

.آ  د

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.

.)۰9ضا( ر و ر و اد ثب .29ک

Figure 29. Fixing the linings of the eastern wall of the eastern porch (space 09).

)ز  اظفر ا  نسو نا( اا خا ا ر  فا اد
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 ــد دان ــا آ ۰9 ــو  ــر  ــو  
ــو ــر ــو ــر ــچ ــابت ــا ســم
ــد خر آ  ــا  اــم س ــ   ــو 
ــا نه ــگ ا ــد  ــر   ــز  آ  اــم س 
 ــر  ــآ ــ ــ تاــا ــدد.
ــر  ــچ  ــد  ــ   آ  ــر   ــد تا
اســم ــثب  ــااو هــ ــ .ــ ــد
ــد؛ ــدر ــگا حــا ــاد تــد ،ــداا
ــا (  ــ  ــد   ــد آ اســم ــپ
ــبناا اس ع ــ تر( 1  متــر ــخا
ــثب ــد 3۰ ــوکس ــوح ــز ــا ــتند،
ــد  ســمت ــ  ــ ــد ــرنا ــدد؛
چــا ــ ــر ــا  ــو ــا ــز  ــ آ
هــ ــ  آــر،  ــد. تصــ ــو ســتر ــ  ــچ
 ــ  اــم س ،ــ آ ــ م ــد شخ
ــ ــا ــد ــر تــر 5ــخا ــ ســتر
 ــو  ــت ر ــ او  ــا  ــد آ ــد 
.)31 ــک( اــد ــاما شــتر ــم ــآ مــ ــ

.)۰9( و ر و  د  عر ِ نز اآ ثب  ر  ،ساا .31ک

Figure 31.Cleaning, peeling, and fixing of decorative floral arrangements known as vases on the eastern wall of (09).

تــر 1۰ ــا 8ــخا ــ  ــ ــچ ــد
ــو  ــو ن  ــما  ــو   ــتر ش ــم س ــ 
ــآ ــا  ــ مانــد   ــو  ــر
ــع شــتر ــخا ــ  ــ؛ ســتر ــ
ــ ــر ــگا ــد تــد  . هتــر ــ
ــم س ــ  ــتر  ــا  ــد  ــد ر ــا ب  ــ 
ــور اســم ــپ .ــو ســر ــد  شــت
ســم  ــو آ ــکا ــ ــا ــا ســتر ــ 
 ــ  ــ ــثب ــر  رــد. ــخ ــد  شــت
ــر ت 2۰ــر  ــا  ــ  ــا  ــ ر ــد ن
ــچ چــا ــ  ــا ب ســم   ــد ــ ز
ــد صــا هــ ــ )1 ــ 2ســب ــ ــا  ــ(

.)32 ــک( رــد جــا ســتر ــ ــ

یشنها یرتیج

ــا طاع  ــر  ــا م  ــا خش ــ قا ــ 
ــا ن ــا- ا ــخ ا ــ ا ــو   ــد  جــا

.)۰9( ر و نو و اد    ثب .32ک

Figure 32. Fixing the second layer of plaster on the southern wall of the eastern porch (09).
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 -ــز  ــهر  ــر ظف آ ــکو  ــ  نســو
ــ د ــ  ــا نا ــ و .ــ  ــر  ــز 
بــ اــا ــا آــا  ــکو ــد ،ــا ســبتاً
ــاد  ،ــخ ا ــد تع ــا  ــو   134۰-5۰ 
  ــهر  ــ  ــا ر ــ س  ــم ه ــا س
ــر ظف آ ــ س ــ کو  ــد ا ــو غف 
ــو  ــ .ــ عــد ــا ــت 
 ــف خت ــاو ــا طاع ــوو ــد و ناــا
تمــا عــاطا ،ــنجتاا ،ــناتاا ــم
 ــنا ــ  ،ــو نق ــا آ ــا طاع ،ــنا ــر  
ــا اــند مــو-خا هــد ــانا ــنا تاــا
ــ عــاطا ــو  ــ  ــا ــاس ــؤ
ــ  ــفا ــ نــد. ــا   ــو ناــا
ــز ــخا ــهر ــر نــگر ــر ــ ناــا
،انا ــ  ــد عــد تــ ــ  ــ ــر ــ؛
ــد. ن شــدد  ــا نا ــ و ــر ق ــر ط ــد و

،ــتر ــاد  ــر ــام ــز ــ -
ــتند س  ــا  ــفا  ــ ا ــ  ــ  ــر  
هــ  فتمــا وــد ،ــو ــد ــر
 ــ فا ــ ن  ــ م ــ  ــ ف ــا ق

نــد. جــا ــر

ــد  ــرو  ــوا ــرگ هــ ــ -
ــنها ش ،ــو ذ ــا نا  ــ تخص ــر  ــر 
رــند.  ــر ب ــ تــد  ناــا ــ ــو

-ــناتاا :ــد ــاژ جــا -
 ــنا ــر  تمــا عــاطا  ــنجتاا
و   ــا ــاس ــؤ وــد ناــا ــ
،ــا  ــا ند ــ ر ،ــ  ــز ا
 رــک  اــ ش ــا نا ــا، ن ــو ح ــر 
ــد. ن ــر  ــا نا ــ   ــر  ســ حــو

گزپا

ــد دــع بــا ــر ــاآ  ــ  نجــا 
مــد ــتا ــاآ   نــا  تــررتو ــر ــر
ــا م ــر  ــ خ  ــکا م ــر گ  ــا دج

.ــو ــگزپا ــت ر

.د :نا ضا

ــر  ــ  ــا ــ نا :ــو عن  ــا  ــا ای
ا ــوذ نــا ــا ،ــاخت ــرد ــاآ ــو

.ــ ــد

ژ ــ ــا ا ــا: ــ ــتر
.ــ ــتر ا باکا ا  ــ اســندو ات
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