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Introduction

The academic collaboration between the Faculty of Architecture and Urban Planning of 

Shahid Beheshti University (SBU) and the Faculty of Architecture of the University of 

Florence was initiated in the 1960s, resulting in the establishment of the "Institute for the 

Restoration of Historical Monuments" under the leadership of Professor Sanpaolesi in 1967 

and the signing of contracts for the restoration of several prominent historical buildings. This 

academic relationship gradually weakened during the 1980s and 1990s; however, it was 

revived from 2016 onwards through the efforts of the then Dean, Prof. Zargar, and with the 

active follow-up of the faculty members of the Center for Documentation, Architectural 

Studies, and Restoration at the Faculty of Architecture and Urban Planning. Accordingly, a 

new series of international academic collaborations between this faculty, the Faculty of 

Architecture of the University of Florence, and the Kunsthistorisches Institut in Florenz was 

defined with two major goals: first, "Revisiting of the architectural heritage of the Soltaniyeh 

Dome," and second, "Recognition of Professor Sanpaolesi’s legacy."

To achieve these goals, in June 2018, a preliminary workshop titled "Soltaniyeh Double-Shell 

Dome: Revisiting the Structural System" was held at the Kunsthistorisches Institut in Florenz, 

alongside another workshop titled "Examining the Relationship between the Soltaniyeh Dome 

and the Dome of Florence Cathedral" at the Faculty of Architecture of the University of 

Florence. Subsequently, from February 23 to 28, 2019, with the efforts of the members of the 

Faculty of Architecture and Urban Planning and the support of the "Vice Presidency for 

Research and Technology" and the "Office of International Affairs" of SBU, as well as the 

"General Directorate of Heritage Site Affairs of the Cultural Heritage, Handicrafts, and 

Tourism Organization," the "Soltaniyeh Dome World Heritage Site," the "Faculty of 

Architecture of the University of Florence," and the " Kunsthistorisches Institut in Florenz," an 

international scholarly event titled "From Soltaniyeh to Florence: Design and Craftsmanship 

Traditions in fourteenth-and-fifteenth-Century Architecture" was held.
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This event consisted of five main programs: a one-day conference, an exhibition of restoration 

documents of the monument, a visit to it and its restoration workshops, and the signing of a 

cooperation memorandum between the Faculty of Architecture and Urban Planning of SBU 

and the Faculty of Architecture of the University of Florence.

In the following year, two main axes were defined for the development of scholarly 

collaborations in this research: One axis was holding joint workshops to conduct field studies 

on the monument; The other was authoring a book to document the restoration project of it, 

utilizing documents archived at the two faculties and the private archive of the Sanpaolesi 

family.

In 2020, to achieve the first axis, a three-stage series of workshops under the title "From 

Soltaniyeh to Florence (2)" was planned in cooperation between the two faculties. According 

to this program, one workshop was to be held in Florence in August 2019, and another in 

Tehran in August 2020, enabling Iranian and Italian students to become familiar with 

restoration techniques and masonary structures of Iran and to acquire the necessary skills to 

participate in the third workshop, scheduled to be held at the Soltaniyeh Mausoleum in 

September 2020.

Thus, a new phase of field studies of this historic monument was to be launched with the joint 

participation of students from both faculties. However, unfortunately, military and political 

unrest in the second half of 2019 and the subsequent outbreak of the COVID-19 pandemic 

prevented Italian colleagues from traveling to Iran and executing the complete program. As a 

result, only the first workshop in Florence, Italy, was held, from July 4 to July 17, 2019, 

attended by professors from SBU, the School of Advanced Studies in Lucca, the Faculty of 

Architecture of the University of Florence, the Kunsthistorisches Institut in Florenz, and the 

Italian National Research Council, hosted at the Faculty of Architecture of the University of 

Florence. 

The second research axis involved the compilation of a book documenting the restoration 

project of the monument. To realize this goal, it was agreed that the two principal researchers 

involved, Safaeipour and Viggotti, would begin preparing and publishing the book after 

securing the necessary financial and executive resources. Accordingly, in 2021 and 2022, these 

two researchers jointly prepared project proposals and submitted them to various international 

institutions. Among them, Mr. Viggotti succeeded in winning a three-year research project 

hosted by the University of Bologna under the title "Transfer of Architectural 

Technology along the Silk Road: Iranian Double-Shell Domes and the West: 14th to 20th 

Centuries," financially supported by the "Marie Curie" grant.

Based on this success, Viggotti and Safaeipour began authoring a book regarding the 

monument restoration project documentation, which will be published by the University of 

Bologna upon completion. To this end, as a first step, both researchers will study the 

restoration documents of the monument which are preserved in the archive of the Faculty of 

Architecture and Urban Planning at SBU, the University of Florence archives, the Cultural 

Heritage Administration of Zanjan Province archives, the Soltaniyeh Dome World Heritage 

Site archive, and the private archive of the Sanpaolzi family. The second part is a



research project developed for the comprehensive study of the technical details of the double-

shell dome structure of the monument. 

To refine the methods of studying the technical aspects of the structure and to introduce the 

project, the three-day event "From Soltaniyeh to Florence (3): Architectural History Through 

the Lens of Construction History" was held in June 2024 in collaboration with the Zanjan 

branch of the Iranology Foundation and the Soltaniyeh Dome World Heritage Site at the 

Soltaniyeh Dome and SBU.

Subsequently, field studies of the monument included tomography testing in July 2024, and 

photogrammetry operations, laser scanning, georadar, virtual modeling, and endoscopy carried 

out in December 2024 and February 2025.

It is hoped that these studies will open new windows into the knowledge of structural 

technologies used in east and west and build a foundation for revitalization of academic 

collaborations.

The following sections will present in detail the activities and measures taken in 10 chapters.
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Background of Cooperations; 1967–19781. 



In the early second half of the 1960s, the National Organization for the Preservation of 

Ancient Monuments of Iran decided to restore the historic monument of the Soltaniyeh Dome. 

This organization entrusted the study and restoration operations of this monument to a 

academic institution — the National University (now SBU) — and Professor Sanpaolesi, a 

faculty member of the University of Florence and a UNESCO-certified specialist. During the 

restoration works between 1969 and 1978, numerous documents and records were prepared, a 

significant part of which are now preserved at the Faculty of Architecture and Urban Planning 

archive at SBU. 

Appointment of Professor Sanpaolesi as director of the Institute 

for the Restoration of Historical Monuments

14
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1. Establishment of the Institute for the Restoration of Historical Monuments;

January 1967



The contract of Professor Sanpaolesi with the National University and the National 

Organization for the Preservation of Ancient Monuments

2. Restoration of the Soltaniyeh Dome; 1969–1978

15

Background of Cooperations; 1967–1978
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The written documents related to this project total approximately 1100 pages. These 

documents generally include: Historical studies of the city and the monument, Geographical 

studies, Technical studies of the building (stability and decorations), Restoration reports, 

Intervention Justification reports, Administrative correspondences, Contracts and financial 

estimates. The written documents also include a paper by Professor Sanpaolesi titled "The 

Influence of the Soltaniyeh Dome Architecture of Iran on the Construction of the Dome of 

Santa Maria del Fiore in Italy" and a volume of the book Restoration Project of the Mosque 

and Mausoleum of Sultan Muhammad Khodabandeh in Soltaniyeh. This 180-page bilingual 

book (Persian and Italian) contains materials such as: General workshop report, Structural 

stability quality of the building, Sampling locations for laboratory testing, Interior decorations 

and maintenance proposals, Description of restoration operations, Quantitative and descriptive 

estimates of work, List of cost estimates.

Piero Sanpaolesi Reza KassaeiMarco G. 

Brambila

Mahmood Mehran Iraj ParvinAliakbar Bina

Enrico d’Errico Ahmad Asgharian 

Jeddi

Marco Grassi
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Monument restoration workshop

17

Background of Cooperations; 1967–1978



Report on the monument restoration project

Restoration reports sample technical drawings 
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Architectural drawings as presented in the restoration report
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Background of Cooperations; 1967–1978



Architectural drawings as presented in the restoration report

20
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Revitalization of Studies and International 

Cooperations

2. 



The Institute of Kunsthistorisches Institut in Florenz is a private institute that has been 

directing and supporting research activities in the fields of art and architectural history 

since 1897. Currently, the institute consists of two main groups, managed by Professors 

Alessandro Nova and Gerhard Wolf, with financial support from the "Max Planck 

Society," providing a framework for research on various academic themes. One of these 

research themes, titled "Critique of the Renaissance", is supervised by Professor Nova, 

with collaboration from Francesco Borgo, Dario Donetti, Rodolfo Maffei, and Tommaso 

Muzzatti. Part of this research explores the links and cultural-artistic interactions of the 

Italian Renaissance beyond its geographic boundaries. More specifically, the relationship 

between the architecture and art of the Italian Renaissance and contemporary Ilkhanid 

Iranian architecture was previously studied by Professor Sanpaolesi. This existing 

background encouraged Professor Nova and his colleagues to plan a trip to Iran to follow 

up on previous studies. Thus, in October 2016, the research team of the "Critique of the 

Renaissance" project traveled to Iran, looking for Prof. Sanpaolesi’s legacy. They visited 

the Faculty of Architecture and Urban Planning at SBU and proposed for further 

collaboration on the revitalization of academic relationships. After a meeting with the 

Dean, the Deputy of Research, and the Director of the Center for Documentation and 

Iranian Architectural Studies, they visited the faculty’s archive.

Meeting of the president and researchers of the Kunsthistorisches Institut in Florenz with the Architecture 

and Urban Planning Faculty members of SBU

22
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1. Visit of the President, PhD students & Postdoc Scholars of the Kunsthistorisches

Institut in Florenz - Max-Planck Institut



During this brief visit, encountering the documents related to Professor Sanpaolesi’s 

restoration activities in Soltaniyeh, along with the faculty’s expertise, attracted the 

attention of the Italian scholars. This led Professor Nova to express, through a letter, his 

interest in expanding scholarly cooperation with the faculty and its archives. As a result, a 

short-term letter of intent was reached between the institute and the faculty, comprising 

two main parts. First, the Kunsthistorisches Institut invited Safaeipour to travel to Florence 

as the university’s representative to hold a workshop titled "Examining the Relationship 

between the Soltaniyeh Dome and the Florence Cathedral Dome" and to explore 

possibilities for broader academic cooperations. Second, it was agreed that the Faculty of 

Architecture and Urban Planning of SBU would invite Lorenzo Viggotti and Dario Donetti 

to study documents related to Sanpaolesi’s activities for one week in Tehran. The decisions 

regarding exchange of documents, and developing broader scholarly collaborations were 

postponed to the next stages of collaborations.

Letter of request from Professor Nova to 

Zargar (then Dean of the faculty)
Response from the then Dean of the 

Faculty of Architecture and Urban 

Planning

23

Revitalization of Studies and International Cooperations



Thus, the first part of the agreement was implemented in June 2018, and Safaeipour traveled 

to Florence. During this trip, he held a workshop on the structural system of the Soltaniyeh 

Dome and delivered a lecture on vaulting traditions of Iranian architecture.

Additionally, during this trip, archives related to the comparative study of the Soltaniyeh 

Dome and the Florence Cathedral Dome were visited in Florence, including the Opera Duomo 

Florence Archives., the Florence Cathedral Museum, the archive of the Kunsthistorisches

Institut in Florenz, the Library of the Faculty of Architecture and Urban Planning of the 

University of Florence. Their potential for outlining joint research projects was evaluated.

At the end of this trip, it was agreed that the second part of the agreement would take place in 

Tehran in February 2019. Both parties also agreed that the results of the joint studies by 

Donetti, Viggotti, and Safaeipour would be published as three separate articles in a special 

issue of the journal of the Kunsthistorisches Institut in Florenz — the same journal in which 

Professor Sanpaolesi had published his theories in 1972 on the relationship between the 

Soltaniyeh Dome and the Florence Cathedral Dome.

Lecture by Safaeipour on the 

structural system of the monument

Lecture by Safaeipour titled "Muqarnas Rediscovered: Domes' 

Making in Tenth-Through Fourteenth-Century Iran"

24
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2. The Kunsthistorisches Institut Workshop

Step One: The Workshops



Reflections on the presence of Safaeipour at the Kunsthistorisches 

Institut in Florenz 

Visit to the Opera Duomo Florence Archives
The Faculty of Architecture archive, 

University of Florence

25

Revitalization of Studies and International Cooperations

Step Two: Identification and Examination of Archives Related to the Monument 

Restoration Project in Italy





"From Soltaniyeh to Florence: Design and 

Craftsmanship Traditions in fourteenth-

and-fifteenth-Century Architecture" Event

3. 



The first program was the conference "From Soltaniyeh to Florence: Design and 

Craftsmanship Traditions in fourteenth-and-fifteenth-Century Architecture", held on February 

23, 2019, at the Khwarazmi Hall of the International Conference Center at SBU. This event 

included six lecture sessions, three question-and-answer sessions, and a specialized panel 

discussion on the "Restoration and Revitalization of the Citadel and Soltaniyeh Dome 

Monument". The conference speakers, in the order of the program, were Eng. Seyyed Mehdi 

Mojabi, Lorenzo Viggotti, Dr. Bahareh Taghavi-Nejad, Dr. Mahsa Feyzi, Dr. Dario Donetti 

(his speech was read by Dr. Arash Boustani), Safaeipour. The specialized panel was conducted 

with the participation of Prof. Akbar Zargar, Eng. Seyyed Mehdi Mojabi, Eng. Mohammad 

Hassan Mobahali, Dr. Alireza Razeghi.

"From Soltaniyeh to Florence" conference poster

28
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1. The Conference



Photos of "From Soltaniyeh to Florence" conference
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"From Soltaniyeh to Florence" Event



The second program was an exhibition held in the main hall of the Faculty of Architecture and 

Urban Planning. This exhibition showcased twenty-six panels containing documents and 

records related to the restoration of the monument, preserved in the archive of Faculty of 

Architecture and Urban Planning archive at SBU, and displayed publicly for the first time.

Sample documents displayed in the exhibition

Monument restoration documents exhibition at the Faculty of Architecture and Urban Planning, 

SBU

30
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2. Soltaniyeh Dome Restoration Documents Exhibition



The third program involved a group trip including the conference speakers, representatives of 

the Dean of the Faculty of Architecture at the University of Florence, a number of professors 

and students of SBU, and a selection of experts from the Cultural Heritage, Handicrafts, and 

Tourism Organization, to the city of Soltaniyeh to visit the monument. This event was 

organized with the support of the "General Directorate of National and World Heritage Sites" 

of the Cultural Heritage, Handicrafts, and Tourism Organization and hosted by the "Soltaniyeh 

Dome World Heritage Site." The visit took place on February 24, and was attended by the 

governor of Zanjan and the head of the Cultural Heritage, Handicrafts, and Tourism 

Organization of Zanjan Province. During this visit, thanks to the arrangements by the Site 

Director, MirMousa Aniran, one of the recent restoration achievements was unveiled and its 

technical specifications were explained. Other programs of the one-day visit included visits to 

the monument, the citadel, its restoration workshops, the restored Chelebi Oghlu monument, 

and the historical site of Tappe Nour.

Visit to the monument and brick production workshop
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3. Visit to the Soltaniyeh Dome and Its Restoration Workshops

"From Soltaniyeh to Florence" Event



The next program of this event was the signing of a memorandum of understanding for joint 

scholarly collaborations, which was signed on Monday, February 25, 2019, by the Dean of the 

Faculty of Architecture and Urban Planning of SBU and the representative of the Dean of the 

Faculty of Architecture at the University of Florence. Following the signing of this MoU, 

representatives from both faculties engaged in negotiations regarding future collaborative 

scholarly programs. Based on these negotiations, several future plans were outlined, including 

Launching dual master's degree programs, Defining joint Ph.D. dissertations, Organizing joint 

workshops to complete previous studies on the monument, Authoring the book Restoration 

Documents of the Soltaniyeh Dome.

Signing of the memorandum of understanding between the Faculty of Architecture and Urban Planning at 

SBU and the Faculty of Architecture at the University of Florence
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4. Signing a Memorandum of Understanding for Joint Collaborations



Following the signing of the MoU, supplementary negotiations were conducted to define and 

detail the future collaborative programs. These meetings were held at the Faculty of 

Architecture and Urban Planning archive, attended by Lorenzo Viggotti (Representative of the 

Kunsthistorisches Institut in Florenz), Susanna Gerardini and Giovanni Anzani 

(Representatives of the Faculty of Architecture at the University of Florence), and Safaeipour.

The first part of these supplementary negotiations was dedicated to the introduction of the 

restoration documents of the monument in Faculty of Architecture and Urban Planning 

archive. 

In the second part, the digital copies of documents related to Iran, prepared by Professor 

Sanpaolesi and kepet at the Faculty of Architecture archive at the University of Florence, as 

well as documents kept by the Sanpaolesi family, were reviewed. A list of these documents 

was presented by Gerardini. The objective was to create a mutual understanding regarding the 

quantity and quality of the available materials.

In the third part, there was a discussion and exchange of ideas regarding the content and 

implementation plans for authoring the book, organizing the exhibition, and conducting 

workshops.

Study of the monument restoration project documents at the Faculty of Architecture and Urban Planning 

archive, SBU
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5. Study of Archival Documents at the Faculty of Architecture and Urban Planning, 

Shahid Beheshti University

"From Soltaniyeh to Florence" Event





" From Soltaniyeh to Florence II " ;

Joint Workshops

4. 



To further develop this scholarly collaboration, the project for the event "From Soltaniyeh to 

Florence II" was devised and approved by the faculties of architecture in Iran and Italy. This 

event included three educational workshops on preliminary studies for the restoration of 

historical buildings, scheduled to be held on the following dates:

• Workshop in Florence, July 2019

• Workshop in Tehran, August 2020

• Workshop in Soltaniyeh, September 2020

Unfortunately, military and political unrest in the second half of 2019, followed by the 

COVID-19 pandemic, prevented the Italian colleagues from traveling to Iran and fully 

executing the program. Thus, only the first workshop in Florence, Italy, was held.

The goals set for this trip were as follows: conducting an introductory educational course for 

Italian participants; planning for the second and third phases of the educational course (subject 

areas, expected outcomes, collaboration methods, etc.); executive planning for the second and 

third phases (timelines, locations, equipment, administrative permits, groupings, etc.); studying 

archival documents from Professor Sanpaolesi’s family archive; scholarly and executive 

planning for future collaborative activities (exhibition, book, conference, website); 

familiarization with the educational programs of the Faculty of Architecture of the University 

of Florence and the research and educational fields of its professors; planning for the writing 

of joint articles.

36

Architectural Technology Transfer on the Silk Road

Preliminary design of the conference website banner



Preliminary design of the conference poster
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From Soltaniyeh to Florence II
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1. Introductory Educational Courses for Italian Students

This workshop was held from June 25 to July 10, 2019, with professors from the "Faculty of 

Architecture and Urban Planning at SBU," the "School of Advanced Studies Lucca," the 

"Faculty of Architecture of the University of Florence," the "Kunsthistorisches Institut in

Florenz," and the "National Research Council of Italy," over 7 days at the Faculty of 

Architecture of the University of Florence. In this workshop, preliminary theoretical topics on 

the identification and restoration of brick structures were presented to Italian students. 

List of lecturers at the first workshop

Architectural Technology Transfer on the Silk Road
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Lectures at the first workshop

From Soltaniyeh to Florence II



Based on arrangements made the previous year with Professor Sanpaolesi’s family, Safaeipour, 

together with Lorenzo Viggotti and Ms. Francesca Gusti (a Ph.D. student under supervision of 

Susanna Caccia Gherardini), visited the storage site of these documents. The documents are 

stored in dozens of cardboard boxes in the storage room of Sanpaolesi’s daughter’s house. She 

lives in New York, and the house remains uninhabited most of the year. These conditions have 

led to the documents being kept in very poor circumstances, exposed to damage from rising 

and falling humidity, decay, and pests. Among the document boxes, there is one containing two 

thick folders titled "Iran." Sanpaolesi’s daughter has not yet permitted the digitalization of any 

of these documents. Therefore, a complete registration of the documents was not possible at 

this stage. However, all the documents in these two folders were reviewed, and a list was 

prepared. At a general glance, these documents can be categorized into four groups:

1. Administrative documents regarding the establishment of the Restoration Institute at the

Faculty of Architecture and Urban Planning at the National University (SBU), including

administrative letters and technical reports.

2. Administrative and technical documents on the restoration and development plan for the

Museum of Ancient Iran, prepared by Professor Sanpaolesi.

3. Administrative and legal documents related to the restoration projects of the Soltaniyeh

Dome, Saveh Jameh Mosque, Sajās Jameh Mosque, and Qorveh Jameh Mosque. These

documents mostly pertain to the initial phases of these projects.

4. Technical drawings and image of the above-mentioned projects. The number of these

documents is very limited.

40
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2. Visit to Professor Sanpaolesi’s Private Archive

Sanpaolesi’s private archive



List of Soltaniyeh restoration project documents prepared by Professor Sanpaolesi held by his 

family:

Folder 1: Soltaniyeh

1) Contracts, drafts, copies of contracts and additions (various dates 1967, 1969, 1972)

2) Estimates, projects (without drawings), programs, reports, technical reports, expenditures (no 

date - 1978)

3) Sanpaolesi Luca - structural calculations and chemical analysis (1970)

4) bill of quantities of the works (1970 - 1975)

5) Sheets: plans and drawings of Sanpaolesi + instructions attached to the drawings 

a. Sanpaolesi, restoration project of the Mausoleum and survey, 1970

b. D’Errico, 2 drawings, 1973

c. Sanpaolesi, restoration project of the Mausoleum, 1978

d. pictures 

6) Correspondence (miscellaneous, 1968-1978)

7) Miscellaneous (no date)

8) Ricceri Gabriele (invoices – miscellaneous) 

 

Folder 2: Soltanieh, Saveh, Gazvin

Soltaniyeh: correspondence (miscellaneous) 

1) Draft of contracts, overall contracts 

2) Reports, technical reports, programs, estimates, expenditures

3) Pictures (miscellaneous, 1976) 

Saveh 

1) Reports, contracts, technical reports, programs, estimates, expenditures (1968-1980)

2) Drawings, 1968 (8 envelopes) 

a. project with notes "things to do"

b. drawings with notes "verifications and works to be carried out on Friday at the Mosque << 2

c. restoration project

d. drawings, no date nor author 

e. Sanpaolesi, consolidation project of the front arch and the one behind the Iwan 

f. Bartolucci, project of metal scaffolding assembly

g. Institute for the Restoration of Monuments University of Iran, amendment/variation

h. pictures (miscellaneous)  

3) Press articles (Sanpaolesi, no date, Godard André, 1956)

 

Gazvin

1) Reports, contracts, technical reports, programs, estimates, expenditures (1968-1980)

2) Drawings, 1965 (5 envelopes) 

a. 3 restoration projects + 1 sketch

b. 5 restoration projects

c. 60 sheets + 1 plan

d. reproduction from "L'Iman islamique" with the plan of Gazvin mosque (no date)

e. a scenographic extract from "Repertories chronologique de l'Epigraphie arabe" (no date)

f. D'Errico, pictures of the mosque (1972-73)

g. Sanpaolesi, pictures without information 

3) Correspondence (miscellaneous, no date, 1977)
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Folder 3: Iran Bastan Museum, Gazvin

Iran Bastan Museum

1) Draft of the contract for the works to be carried out by Eng. Sanpaolesi

2) Projects, cost estimates, various calculations, technical reports, Sanpaolesi invoices

3) Correspondence regarding the Museum (no date or in Persian)

4) Miscellaneous (notes, annotations)

5) Drawings

a. Sanpaolesi, plan of the hall under the dome

b. Sanpaolesi, plan of 2nd floor, no date

c. Sanpaolesi, plan of 1st floor, no date

d. plan with blue colour, no information

e. coupe of New Museum, no date

f. Sanpaolesi, Pietramellara, detail of the steel framing, 1972

g. small drawings

h. envelope with 12 pictures of the museum interiors, no date

Gazvin

1) technical report of the University on the state of foundations and soil, including few tables

(graphic results)

2) expenditures (miscellaneous), estimates (1973-75)

Folder 4: University of Teheran, miscellaneous

University of Teheran

1) Course programs (1966, 1967-68, 1970-71) and draft to establish the Institute of Restoration

at the University

2) exchange programs between the University of Teheran and the University of Florence,

October 1, 1970

a. programs for the visits of the two Deans

b. miscellaneous

3) List of books donated by ISMEO, the Institute of Italian Culture and the Department of

Architecture of the University of Florence to the Department of Architecture of Teheran

4) Correspondence related to the University (miscellaneous 1966-67; 1968; 1970-72)

Miscellaneous

1) Journey with the Queen (silk map of Zanjan, 1976)

2) Drawings

a. envelope with text "Persian domes before 1400", n. 3 pictures

b. n. 2 reproductions, no information (plan of the Mosque? of the Museum?)

c. plan with notes in Persian

d. details of a plan, no information

e. large drawing (plan of the Mosque? Of the Museum?), no information

f. n. 3 drawings, no information

g. envelope with containing pictures, no date

h. n. 4 large drawings (details of a Mosque? of Tehran Museum?), no information

i. R. Kassai, n. 9 numbered plants on tracing paper (notes in Persian)

l. drawing signed by A. H. Pasoki, no date

3) Travel and hotel expenses

4) Writings in Persian
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5) Contracts, drafts

6) Sanpaolesi, typewritten report of 18 cc on the "Mausoleum of Imam Reza in Machad", no 

date

7) Study of the Solarium in Teheran

8) Bossi Alessandra, project for mini mum houses in Tehran, no date

9) check with Persian characters

10) Travel tickets 

11) Press reviews 

12) Bibliography of Persia in French

13) Unesco, Programme special de préservation et de mise en valoir de l’héritage culturel en 

liaison avec le

développement de tourisme en Iran, Paris, 1968

14) Correspondence (miscellaneous, 1966-79)

Photo of Professor Sanpaolesi on the roofs of Isfahan bazzar
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Samples of documents at Sanpaolesi’s private archive
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Samples of documents at Sanpaolesi’s private archive



The outcomes of the discussions held during the trip between the Iranian and Italian 

delegations were formalized in the minutes of two meetings on June 27 and July 3, as follows:

1. Resolutions of the June 27 Meeting:

In this meeting, the research and educational objectives of the trip and the university major,

academic level, and number of workshop participants were discussed. The results are as

follows:

I. The study of the Soltaniyeh Dome was defined under two main axes. The first axis

focuses on gathering basic field information about the monument, laying the groundwork

for future historical and restoration studies. This study axis will be pursued in the next

workshop. The second axis involves studying the documents collected from three

archives: SBU, the University of Florence, and Professor Sanpaolesi’s family, and

preparing entries for a selection of these documents. Preparatory steps for this axis will

be taken in the upcoming workshop and continued in another one.

II. Given the financial resources of the University of Florence, nine students from this

university will participate in the workshop. Seven students will receive financial aid,

while two others will participate independently. A group of professors, research

assistants, and Ph.D. students will accompany them.

III. The workshop content will cover four subject areas: "Documentation," "Technology

Studies," "Damage Assessment," and "Historiography." This structure will also determine

the scholarly program and the grouping of participants.

IV. The program timeline includes three stages. In the first stage, a group of professors will

arrive in Tehran two days earlier than the others to present seminars introducing the

scholarly program and methodological approaches for each thematic area. The second

stage will be a six-day workshop with the second group of students and professors from

the University of Florence. During this stage, all Iranian and Italian members will stay in

Soltaniyeh and study the monument in three groups. The final stage will be dedicated to

summarizing findings and presenting a short report at SBU, in an open session for all

students.

V. To ensure long-term benefits from the workshop results, professors from both faculties

will strive to assign course projects and theses on the Soltaniyeh Dome.

2. Resolutions of the July 3 Meeting:

I. The final travel dates were approved.

• The group of invited professors will arrive in Tehran on August 31 and

deliver lectures.

• The group of students and assistants will arrive in Tehran on September 1

and proceed directly to Soltaniyeh. They will stay there until the afternoon

of September 7.

• All group members will return to Tehran on the afternoon of September 7,

and the following day, they will present their findings in a one-day session.

• On September 9, all group members will leave Tehran for Italy. (Some

professors may remain in Iran and make a trip to the Gonbad-e Qabus.)

II. The research areas, names of professors, assistants, and students were specified.
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3. Decision-Making on Continuation of Cooperations



III. Participant accommodation arrangements were determined.

• Professors' accommodation (free of charge) and students' accommodation 

(at their own expense) will be provided at SBU’s dormitory.

• Students' accommodation (free of charge) will be provided at two 

guesthouses of the Soltaniyeh Dome World Heritage Site.

• Professors will stay at a hotel in Zanjan city, paying their accommodation 

expenses themselves.

IV. Iranian and Italian students will work in joint groups according to a shared program.

V. Dissertations and Theses related to this research area will be define within the both 

universities
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Minutes of the faculty members’ 

meeting for the Soltaniyeh educational 

workshop, July 3, 2019

Agenda for the Soltaniyeh educational 

workshop





Project Presentation5. 



Following the workshop held in Florence, from 2019 to 2023, Safaeipour and Vigotti 

continued to develop and present their research project. Among these efforts was Vigotti’s 

presentation titled "Middle Eastern and Local Models for the Construction of the Dome of the 

Church of San Michele" during the conference series Nel seicentesimo anniversario della 

cupola del Brunelleschi, held in Barberino Tavarnelle (FI) on 3 October 2020. In 2021, he 

published an essay entitled "The Ilkhanid-Italian Relationship during the Trecento: Medieval 

Persian Prototypes for Brunelleschi’s Dome in Florence" in the volume New Horizons in 

Trecento Italian Art.

Vigotti and Dario Donetti also gave a lecture titled "Migration of Inventions: Brunelleschi’s 

Dome and the East" at the University of Chicago. Meanwhile, Safaeipour presented "The 

Transfer of Architectural Technology: Double-Shell Domes and the West" as part of the 

"Heritage and History: Critical Participation" program at Brandenburg University.

In January 2022, Vigotti and Donetti presented "Migrating Inventions: The Double-Shell 

Domes of Soltaniyeh and Santa Maria del Fiore" at the Comité International d’Histoire de 

l’Art (CIHA) conference held in São Paulo, Brazil. A month later, Vigotti delivered a paper 

titled "Diplomatic Exchanges and Architectural Inventions along the Silk Road: The Case of 

Soltaniyeh and Santa Maria del Fiore" at the College Art Association conference in Chicago.

Later that year, Safaeipour and Vigotti jointly presented "Diplomatic, Cultural, and Artistic 

Exchanges along the Silk Road between Ilkhanid Iran and Italy" at the Iranology Foundation 

in Tehran.

Throughout this period, Vigotti gave several additional lectures. In 2023, invited by Prof. 

Mark Rakatansky of Columbia University’s Graduate School of Architecture, Planning and 

Preservation (GSAPP), he delivered a lecture titled "Renaissances, Plural: Exchanges with 

Ottoman, Persian, and African Cultures" to MA architecture students. The session focused on 

the global phenomenon of architectural exchange between the Mediterranean world and the 

Middle East.

Poster & confirmation letter of Safaeipour’s lecture at Brandenburg University
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Project Presentation

Lecture by Donetti and Vigotti at the University of 

Chicago

Appreciation letter to Safaeipour for 

presenting the lecture on the project

Vigotti’s Lecture during the College 

Art Association held in Chicago

Vigotti’s Lecture during the College Art 

Association held in Chicago





Found-Rising and Grant Application6. 



The project Scholars endeavored to secure funding by drafting proposals for reputable 

research institutions. One of these proposals titled "Iranian Double-Shell Domes and the West: 

Technological Transfer along the Silk Road, 14th to 20th Century" was submitted by 

Safaeipour to the Gerda Henkel Foundation. Unfortunately, the application was not successful. 

Vigotti also submitted a proposal with the same title to the Marie Curie Foundation and 

succeeded in obtaining funding.
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Selected pages of the Gerda Henkel Foundation proposal

Found-Rising and Grant Application



Selected pages of the Marie Curie Foundation proposal
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Selected pages of the Marie Curie Foundation proposal

Found-Rising and Grant Application



The research is structured around two main parts: archival studies and field investigations. The 

archival work focuses on examining documents in Iranian and Italian archives related to the 

restoration of the monument. The fieldwork involves a series of scientific studies designed to 

deepen our understanding of the structure and construction of the monument. This has been in 

progress since 2025 using modern documentation tools and methods such as 

photogrammetry, LaserScan, ground-penetrating radar (GPR), and endoscopy.

Owing to administrative constraints, the University of Tehran was appointed as the official 

host institution for the grant, replacing SBU.

Official approval of the Marie Curie Project proposal
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Authorship of Documentation of the Soltaniyeh Dome Restoration Project Book



Peer reviewed article on the use of bricks in medieval Iranian and Italian buildings, Peer 

reviewed article on the definition of a new methodological approach to the history of Medieval 

architectural history, and a Co-authored book will be the deliverables of the project.

Project deliverables
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In order to acknowledge SBU’s intellectual contribution to the project and to facilitate 

Vigotti’s access to the university’s archives, he submitted a request to be affiliated as a 

postdoctoral scholar at SBU under the supervision of Prof. Safaeipour. On 6 May 2024, the 

university’s executive board approved the request, and the administrative procedures for 

formalizing the affiliation were initiated.

According to this agreement, the scholar is expected to deliver the outcomes of his research in 

the following formats: A book titled Documents of the Soltaniyeh Dome Restoration Project; 

An international peer-reviewed research article on the construction techniques and structural 

systems of the Soltaniyeh Dome and comparable examples; An exhibition showcasing the 

findings of both archival and field research, to be held at SBU, the Soltaniyeh Dome World 

Heritage Site, and the Embassy of Italy in Iran; A project website introducing the research; An 

international workshop organized in collaboration with SBU and the University of Bologna; A 

national workshop organized in collaboration with SBU and affiliated Iranian heritage 

organizations.

Postdoctoral Affiliation Confirmation Letter
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"From Soltaniyeh to Florence III: The  

Architectural History through the Lens of 

Construction History" Event

7. 



From the 9th to the 11th of June 2024, the "Faculty of Architecture and Urban Planning of 

SBU," "Iranology Foundation of Zanjan Province," and the "Soltaniyeh Dome World Heritage 

Site" held an event titled "From Soltaniyeh to Florence III: The  Architectural History through 

the Lens of Construction History." This event was supported by the Zanjan Governor's Office, 

Soltaniyeh County Governor's Office, the Zanjan Provincial Directorate of Cultural Heritage, 

Tourism, and Handicrafts, Soltaniyeh Municipality, and Univesity of Bolonga. The event took 

place at the Soltaniyeh Dome World Heritage Site and SBU which included four main 

programs.

10th to 12th of June 2024

Zanjan, Soltaniyeh, the Soltaniyeh Dome World Heritage Site

Tehran, SBU, Faculty of Architecture and Urban Planning
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"From Soltaniyeh to Florence III"

Table 2. Workshop schedule for the 10th of June, Soltaniyeh

Time Program Content Speaker Affiliation

10 – 13
Introducing the event to the officials and 

obtaining feedback
Hadi Safaeipour Faculty member of SBU

15:20 -15:40 Opening talks

Abolfazl Aali

The Director of the 

Soltaniyeh Dome World 

Heritage Site 

Mohammad Reza 

Barati
Mayer of Soltaniyeh

Mostafa Kalantari Governor of Soltaniyeh

Leila Mohammadi
The Head of the 

Iranology Zanjan branch

15:40 - 16 Soltaniyeh: Summer capital of Fath-Ali Shah Hossein-Ali

16 – 16:30

Recognition of the structural features and 

construction techniques of the dome of 

Soltaniyeh - Part One

Hadi Safaeipour

16:30 - 17

Diplomatic, cultural, and artistic exchanges 

on the Silk Road between Ilkhanate Iran and 

Italy

Lorenzo Vigotti

Postdoctoral scholar at 

University of Bologna 

& SBU

17 – 17:30
Recognition of the structural features and 

construction techniques of the dome of 

Soltaniyeh - Part Two

Hadi Safaeipour

17:30 - 18 Discussion

18 – 18:30
Studying and identification of underground 

structures of the building
Hojjat Haqshenas

Zanjan Uni Faculty 

Member

Time Program Content

11 - 14 Field visit to the interior space of the dome chamber

15:30 - 18
Field visit to the interior and exterior space of the 

dome chamber

Time Program Content Speaker

10 - 11
Reviewing the "From Soltaniyeh to Florence Ⅲ" event

Hadi Safaeipour

11 - 12 Residential architecture in Florence between 1300 and 1500: 

Structures, innovations, lifestyle

Lorenzo Vigotti

12 – 12:30 Discussion

Table 1. Field Visit on the 9th of June, Soltaniyeh

Table 3. Workshop schedule for the 11th of June, Tehran



The first program involved a field study and detailed examination of the existing condition of 

the Soltaniye Dome, which took place on June 9th. On this day, Eng. Farshad Salehi, a 

specialist in photogrammetry and laser scanning of historical buildings, along with the 

research team, Abolfazl Aali, director of the Soltaniye Dome World Heritage Site, and 

Mohammad Moradi, a restoration expert at the Site, examined the issues and challenges of 

surveying and documenting this monument. They reviewed the problem of the dense 

scaffolding and wooden planks inside the dome chamber, which posed difficulties for 

photogrammetry operations inside the dome chamber, and proposed strategies to address it. 

They also refined the photogrammetry methods for the outer galleries, roof, and exterior shell 

of the dome. It was decided that Salehi would prepare and submit an executive proposal for 

conducting the studies based on the discussions held.

Examination of the spaces of the monument
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1. Initial Field Study: Examination of Methods and Technics



Visiting the existing condition of the structure and the scaffolding
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The second session involved a meeting and discussion between Safaeipour and Lorenzo 

Vigotti with officials from Soltaniyeh city and Zanjan province. This meeting took place on 

the morning of the 10st of June. Attendees included Mohammad Reza Barati, governor of 

Soltaniyeh, Mostafa Kalantari, Mayor of Soltaniyeh city, Leila Mohammadi, Director of the 

Iranology Foundation Zanjan Branch, Abolfazl Aali, director of the Soltaniye Dome World 

Heritage Site, Seyyed Mehdi Aghamiri, Director of Education in Soltaniyeh city, Parvaneh 

Asgari, Head of the Cultural Heritage, Tourism, and Handicrafts Department of Soltaniyeh 

city and the Head of Dashkasen National Heritage Site, along with the Soltaniyeh Dome 

World Heritage Site’s experts.

Safaeipour briefed the officials on the background and research objectives, and he discussed 

their concerns, Among the concerns raised were the history of damage inflicted on the 

monument, the vital role of the local community in its preservation, the importance of 

educating school students to appreciate the site's values, the revival of 14 hectares of the 

surrounding area that has been destroyed over the past decades, and the potential for 

collaboration with Zanjan Province universities in re-evaluating the heritage of Soltaniyeh. 

issues, and needs. He eventually sought their guidance and support during the meeting.

Research team meeting with Soltaniyeh city’s officials at the Torbat- khane of Soltaniyeh Dome
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The third program was a workshop held in the evening of June 10th at the Soltaniyeh Dome 

World Heritage Site. The program included four opening talks and three technical lectures. 

First, Hossein-Ali presented the historical landscape of Soltaniyeh as a summer capital during 

the reign of Fath-Ali Shah. Then, Safaeipour addressed the topic "Recognition of the 

Structural Features and Construction Techniques of Soltaniyeh Dome" in the first part of the 

workshop. Following this, Vigotti examined "Diplomatic, Cultural, and Artistic Exchanges on 

the Silk Road between Ilkhanate Iran and Italy," exploring the historical relations between Iran 

and Italy. Finally, Safaeipour and Vigotti responded to participants' questions.

After the session concluded, Safaeipour and Hojjat Haqqshenas, a member of the faculty at 

Zanjan University of Advanced Sciences in Basic Sciences, discussed the application of 

Geotechnic technology for Identifying the foundation features and structural form of the 

double-shell dome.
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3. Seminar at the Soltaniyeh Dome World Heritage Site

Opening talks
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Workshop at the Soltaniyeh Dome World Heritage Site



The fourth program was a presentation of two seminars held on the morning of June 11th at 

the Faculty of Architecture and Urban Planning, SBU. This program included a seminar 

focusing on the study project of the structural construction of the monument, demonstrating 

the necessity of exploring architectural history through the lens of construction history. During 

this seminar, Safaeiepour explained the flow of architectural historiography in Iran, its various 

methods and approaches. He also elaborated on the study project and the forthcoming 

questions in this project, emphasizing the importance of delving into architectural history 

through the lens of construction history. Following this, Vigotti by reviewing his PhD 

scholarship titled "Residential Architecture in Florence between 1300-1500: Structures, 

Innovations, Lifestyle," illustrating how attention to construction history aids in understanding 

architectural history. Subsequently, attendees raised questions.
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4. Seminar at the Faculty of Architecture and Urban Planning, SBU

Workshop at the Faculty of Architecture and Urban Planning, SBU





Fieldwork; Phase One 8. 



In order to achieve a better understanding and more accurate documentation of the monument, 

a series of field operations were scheduled within the project program. These studies included 

identifying the building's foundation using tomography tests, conducted on July 10–11, 2025, 

by Hojjat Haghnashnas, a faculty member of the Zanjan University of Advanced Sciences in 

Basic Sciences, together with his research team and Safaeipour.

This operation, employing the method of tomography and transmitting sound waves into the 

ground, was an initial experimental attempt to document and identifying the dome's 

foundation.

Use of tomography in the dome chamber
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Preliminary Geotechnic Survey for Foundation Identification



Results obtained from the analysis of the transmitted waves
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First Phase; Phase One

Preliminary studies indicated that the results obtained from this method were not sufficiently 

interpretable and did not clearly distinguish the foundation structures and soil layers. 

Haghnashnas conducted this survey along two axes on the floor of the dome chamber. 

Unfortunately, the data obtained from these two axes were inconsistent with each other, 

making interpretation difficult. It also became clear that the information gathered from this 

survey was too general. The research team aimed to determine the depth of the foundation and 

had hoped this survey would help achieve that goal. However, it turned out that the data 

produced by this method could not fulfill such an objective. Furthermore, due to recent 

interventions in the building, the soil structure beneath the dome chamber had been altered, 

creating voids in certain areas. These changes had an ambiguous impact on the survey data, 

reducing its accuracy. For these reasons, and in consultation with Haghnashnas, research team 

decided to abandon this approach and instead pursue more reliable methods, such as an 

excavation of the foundation





9. Fieldwork; Phase Two
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In the second phase of fieldwork, the following tasks were undertaken: total station surveying, 

dismantling of the scaffolding on the western facade of the gallary, photogrammetry of the 

monument, endoscopy between the double shells of the dome, and collection of documents 

from the archives at Soltaniyeh Dome World Heritage Site and the Zanjan Cultural Heritage 

Department. These activities were carried out between the November 21 to December 7, 2024.

Following the Initial filedwork and the proposal drafted by Farshad Salehi, he conducted 

photogrammetric recording of the exterior surfaces of the dome. Khademi and Zerehdaran, the 

graduate assistants of the project, were responsible for supervising all activities undertaken 

during this fieldwork and for accompanying the surveying operations. They were also tasked 

with performing the endoscopy of the cavities between the two shells of the monument and 

collecting documents and archival records from the Soltaniyeh Dome World Heritage Site and 

the Zanjan Provincial Cultural Heritage Department.

Archival and field studies in second phase fieldwork
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From November 21 to November 24, 2024, the surveying of the structure was initiated. During 

this operation, using a Leica total station from the 1100 series—with an accuracy of 

approximately 3 arc-seconds—around 250 points and its surrounding area were identified and 

recorded.

1- Total Station Surveying
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Marking target points on the floor

Fieldwork; Phase Two
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Identification and surveying of target points on the southeastern 

facade

Identification of target points on the 

southeastern facade

Identification and surveying of target points on the rooftop parapet and gallery
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Months before the start of the fieldwork, the Soltaniyeh Dome World Heritage Site had 

established a workshop for the restoration of the roof of the gallery on the western side and 

had set up scaffolding. However, this workshop was halted for various reasons. The presence 

of the scaffolding obstructed the movement of the drone and disrupted the photogrammetric 

operations of the structure. After coordination with the director of the Soltaniyeh Dome World 

Heritage Site, it was decided that the scaffolding in this section would be dismantled, and after 

the completion of the third phase of the field studies, the scaffolding would be reinstalled in its 

original form.

2- Dismantling of the Gallery Scaffold
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The existing scaffolding on the western side of the gallary

Fieldwork; Phase Two
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Dismantling of the scaffolding
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After the completion of the building surveying, from December 4 to December 7, 2024, the 

photogrammetric operation of the structure was carried out. This operation took place in two 

stages. In the first stage, the walls of the building, the gallery, the minarets, the roof, and the 

dome were photographed using a drone (Phantom 4 Pro Version 2 model). In the second stage, 

images were captured from different angles of the structure using two DSLR cameras (Nikon 

D850 with 24-50mm lenses and Fuji 50s2 camera with 35-70mm lenses) to ensure maximum 

overlap between the captured images and obtain an accurate point cloud model from them.

3- Photogrammetry of Exterior Surfaces

81

Drone photography

Fieldwork; Phase Two



82

4- Endoscopy of Dome Cavities

Due to the narrow gap between the two shells of the monument, averaging around 60 

centimeters, conventional access to this space is not possible. However, the decay of the 

wooden elements in the inner shell have created empty cavities in the inner shell, allowing 

endoscopy of the between-two-shells spaces. The documentation method and the endoscopy 

of the cavities were refined by Safaeipour, after which the graduate assistants expanded this 

method to complete the operation.

At this stage, the cavities were labeled with English alphabet letters and cataloged. Then, 

using a small rechargeable projector (LED light source DBK SLA004R model with a color 

temperature setting of 5500 Kelvin and a brightness range of 90-100%) and smartphones 

(Samsung A54 and iPhone 20 Pro) mounted on a monopod, the space between the two shells 

was documented by sending the equipment into the cavities.

The space between the two shells endoscopy operation
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Details from between the two shells of the dome & Drawing the plan for cavity coding

Fieldwork; Phase Two
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The collection of materials, related to the monument, of the archives in Zanjan was another 

step in the field studies of the research project, which was carried out in two phases. On 

November 1, the graduate assistants, in collaboration with Mr. Kordalivand, the head of the 

library and archive of the Soltaniyeh Dome World Heritage Site, reviewed and cataloged the 

available documents. From December 5 to December 17, they conducted a similar process at 

the library and archive of the Zanjan Cultural Heritage Department, in collaboration with Ms. 

Vafa, the head of the archive, and Mr. Dariush Naderi, the director of the Zanjan Cultural 

Heritage Department. This resulted in the collection of approximately 8,300 pages of different 

materials including books, printed reports, drawings and CDs related to the research project.

5- Collection of  Zanjan Archival Materials

Reviewing of the documents available at Zanjan archives
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10. Fieldwork; Phase Three
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To further enhance the understanding of the architectural structure established during the 

previous phase and to document the interior spaces of the monument, a new set of field studies 

was launched. These studies were structured in 10 steps and conducted during two periods: 

from December 27, 2024, to January 22, 2025, and from January 28 to January 30, 2025. The 

operations included the following stages:

• Interviews with individuals involved in the restoration of the monument during the 1970s;

• Laser scanning of the Monument;

• Photogrammetry of selected interior spaces;

• Total station surveying and connecting the point grid inside and outside the building;

• Ground Penetrating Radar (GPR) survey of the dome;

• Photography for the creation of a virtual tour model;

• Installation of scaffolding and protective structures;

• Endoscopy of dome cavities;

• Collection of the Soltaniyeh Dome World Heritage Site Archival Materials;

• Documentation of brick kiln and stone carving workshops.

Arch. Mahmoud Panahi, an expert in photogrammetric and laser scan documentation of

architectural structures and a restoration specialist, was responsible for the surveying and

documentation of all interior spaces of the monument, including photogrammetry, laser

scanning, and GPR surveying. Survey Engineers Amir Heydari and Hojjat Alimohammadi

assisted Panahi in surveying the building and in photogrammetry and laser scanning of the

interior spaces. The graduate assistants of the project, Khademi and Zerehdaran, were

responsible for overseeing all activities conducted during this fieldwork and collaborated with

the survey contractor in photogrammetry of selected interior spaces and the GPR survey of the

dome. They were also in charge of photographing the entire structure of the monument for the

creation of a virtual tour model, conducting endoscopic studies of the cavities between the two

shells, collecting archival documents from the Soltaniyeh Dome World Heritage Site, and

documenting the brick kiln and stone carving workshops. Vigotti, during this phase of

fieldwork, conducted interviews with those involved in the restoration of the monument in the

1970s.

Archival and field studies in third phase fieldwork
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The existing restoration reports from the 1970s restoration project of monument, including 

quarterly and semi-annual reports, provide valuable information on the overall interventions; 

however, they lack many details regarding the interventions, the rationale behind the decisions 

made, and the decision-making and implementation processes. In order to refine the fieldwork 

methodology and gain deeper insight into the restoration process of the 1970s, a series of 

interviews were conducted in Italy over a ten-day period, from December 27, 2024, to January 

5, 2025, with Dr. Marco G. Brambilla, the supervising professor of the monument restoration 

workshop, and Arch. Enrico d’Errico, the director of the restoration workshop. The interviews 

focused on questions developed based on the gaps identified in the restoration reports from the 

1970s.

1- Interviews with the Leading Figures in the 1970s Restoration Campaign of the 

Soltaniyeh Dome 
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Marco G. Brambila

Enrico d’Errico
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Due to various obstacles within the interior spaces of the monument—such as scaffolding and 

wooden planks—photogrammetry of the interior spaces using drones was not feasible. 

Moreover, the significant variation in the proportions of these spaces made it impossible to 

document all of them using a single method. Considering these limitations, most of the interior 

spaces of the monument were documented using several laser scanning devices (Matterport 

Pro2 model MC250 and Geosunlidar model GS-100G) and different surveying techniques 

from December 26, 2024, to January 2, 2025.

Laser scanning operation

2- Laser Scanning of the Monument
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Laser scanning of the interior spaces

Fieldwork; Phase Three
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In some interior spaces of the monument, such as staircases and the interiors of minarets, the 

narrowness and darkness on the one hand, and the uniformity of form and materials on the 

other, made it impossible for laser scanning devices to accurately calculate the Time of Flight 

(ToF) and determine the exact location of previous stations. Therefore, the use of these 

devices was not feasible, and a strategy had to be developed to overcome these limitations 

using manual methods, marking the walls, and casting artificial light into these spaces. After 

several rounds of trial and error, it was decided that these spaces would be documented using 

photogrammetry with DSLR cameras (Nikon D7100 with 18–200mm lens), a DJI Osmo 

Pocket 3 camera, and a DJI Mavic 2 Pro drone camera. Before photographing, the structure of 

these spaces was marked with special targets, and a method for lighting the dark areas using 

portable projectors was adopted. This operation was carried out in two time periods: from the 

December 26–29, 2024 and from the January 28–30, 2025.

Photogrammetry of spaces

3- Photogrammetry of Interior Spaces
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The point cloud model obtained from different spaces is disjointed and fragmented. In order to 

correctly connect the point cloud obtained from the interior spaces, some points within these 

spaces need to have coordinates in the "Universal Transverse Mercator (UTM)" coordinate 

system. However, since the use of Global Positioning Systems (GPS) is not feasible inside the 

building, points with UTM coordinates must be identified outside the building. Then, with the 

help of a total station (TCR1201 Plus Reflectorless with an accuracy of approximately one 

second), the exterior point network was connected to the interior points. To achieve this, the 

surveying team worked on integrating the interior and exterior point networks on the 

December 30th and 31st, 2024, as well as on January 29th and 30th, 2025. They first identified 

a network of points outside the building, then connected this network to the points in the 

gallary, roof, and the floor network of the dome chamber and interior arcade.

4- Total Station Surveying and Connecting the Interior and Exterior Point Clouds

Total station surveying

Fieldwork; Phase Three



92

A precise understanding of the structural systems of the double-shell dome of the monument is 

one of the primary goals of this project. To achieve this objective, a Ground Penetrating Radar 

(GPR) survey of the dome was essential. In this operation, conducted on January 7th, 11th, and 

17th, the GPR device (GSSI Flex NX) was used to send waves into the internal and external 

shells of the dome. By receiving the reflected waves, anomalies were recorded. Interpretation 

of these anomalies revealed the location of the ribs between the two shells and other structural 

elements.

5- GeoRadar Surveying of the Dome

Architectural Technology Transfer on the Silk Road

Ground penetrating radar survey of the dome
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Ground penetrating radar survey of the dome

Fieldwork; Phase Three



To study the monument and capture its complex spatial relationships, it was essential to create 

an accurate and comprehensive virtual model of the monument. To prepare such a model, 360-

degree images had to be taken from stations with minimal distances throughout all spaces of 

the monument. The graduate assistants used the Insta360 X4 camera to photograph all areas of 

the dome. This operation, which lasted from December 29 to January 20, resulted in 

approximately 1500 images, leading to the creation of a complete virtual model.

6- Photography for the Creation of a Virtual Tour Model

Selected images from the virtual tour 
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Fieldwork; Phase Three

Selected images from the virtual tour operations
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After surveying the interior spaces of the monument using photogrammetry and laser scanning 

methods and creating a virtual tour, according to a previous commitment, the scaffolding that 

had been removed from the western side of the gallery had to be set up again. To this end, the 

scaffolding was re-erected, and within two days, it was returned to its previous state before 

being dismantled. Additionally, to complete the endoscopy operation of the dome's cavities, 

which was carried out in the second phase of the field studies, it was necessary to ensure 

access to these cavities and the safety of movement on the scaffolding planks. Therefore, the 

scaffolding contractor was asked to inspect the planks and safety barriers at the specified 

locations. It was determined that the scaffolding planks were sturdy and secure, but to ensure 

the safety of work on them, it was decided that they would wrap ropes around the scaffolding 

to create a safety barrier along the access path to the cavities, allowing the endoscopic 

operation to be carried out.

7- Erection of Scaffolding and Installation of Protective Coverings

Re-erection of the scaffolding on the western side of the gallary

Securing the required levels
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8- Endoscopy of Dome Cavities

After studying the information collected from the endoscopy of the dome cavities in the 

second phase of the field studies, first, the significance of this operation and the information 

gathered from it became clear to the researchers, highlighting the necessity of studying other 

open cavities at different levels of the dome. Second, the need for integrated documentation of 

the cavities using new tools and methods was confirmed, so that the overall space, the way 

elements are connected, the material and texture of each construction, and to some extent, its 

geometry could be identified. To this end, after securing access to the cavities, in the third 

phase of the field studies, the documentation of all open cavities at various levels of the dome 

and the recording of all their specifications, such as depth, diameter, height of each cavity, and 

the distance between the cavities, became part of the plan. Additionally, in this phase, the 

documentation of the cavities was not done with a mobile phone camera but using a 360-

degree imaging camera (Insta360 X4), which allowed for integrated documentation of each 

cavity. This operation was carried out at four different height levels by the graduate assistants.

Selected images from the endoscopy operation and cavity 

documentation

Fieldwork; Phase Three
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Images of the space between the two shells of the dome
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In order to document all the interior spaces of the monument, permission was granted to 

access all rooms, including the library and the archive of the Soltaniyeh Dome World Heritage 

Site, during both office and non-office hours. Given the large volume of unclassified 

documents on one hand, and the ample opportunity for a thorough review of available 

documents and sources on the other hand, and with the coordination of the director of the 

Soltaniyeh Dome World Heritage Site, it was decided to review all available documents and 

gather those related to the subject of the current research. After this search, which lasted about 

a week, approximately 3,500 pages of documents containing valuable historical information, 

including drawings of the monument, images of the restoration workshop in the 1970s and 

1980s, and secondary reports, were collected.

9- Collection of the Soltaniyeh Dome Heritage Site Archival Materials

Review of the documents available in the library and archive of the 

Soltaniyeh Dome World Heritage Site
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Examples of documents at the library and archive of the Soltaniyeh 

Dome World Heritage Site
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Brick and stone are the two main materials in the construction of the monument and its citadel. 

Since the start of the restoration project in the 1970s and the need to produce these two 

materials, brick-making and stone-carving workshops were established. In these workshops, 

efforts were made to fire and process the brick and stone using traditional methods. Due to the 

rich experience of these workshops in brick firing and stone carving, as well as the specific 

methods employed, documenting them was necessary for a better understanding of the 

Monument. The graduate assistants, accompanied by Ahmad Rahmani, the executive manager 

of the Soltaniyeh Dome World Heritage Site, visited these workshops on several occasions, 

specifically on January 14th,16th, and 20th 2025. During these visits, they met with Mustafa 

Dadashi (Clay washer), Rahman Fathollahi (Clay kneader), Nasser Ayaseh (Molder), 

Mohammadreza Asadi (Brick Kiln Supervisor), and Amir Zamani (Brickmaker) in the brick 

workshop, as well as Nosrat Shahgholi (Master Stonecarver), Ruhollah Najafi (Stonecarver), 

and Faramarz Najafi (Stonecarver) in the stone-carving workshop. After these discussions and 

observing the tools and work processes, the methods of firing and processing the brick and 

stone were documented.

10- Documentation of Brick-Kiln and Stone-Carving Workshops

Preparation of clay for brick molding

Fieldwork; Phase Three
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Brick molding and examples of molds
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The brick kiln workshop
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The stone workshop
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The stone workshop
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In the fourth phase of the fieldwork, the trenches previously made in the dome chamber for the 

purpose of understanding the foundation characteristics will be widened and deepened to 

obtain more accurate information. Based on the information obtained from the field studies of 

the monument, modeling will be carried out, and the results of this research will be published 

in articles within a book titled Documentation of the Soltaniyeh Dome and the Study of Its 

Restoration Documents.

Upcoming actions
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Proposed table of contents for the book
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