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A B S T R A C T

Ishrat-Khana Mausoleum in Samarkand, a Timurid artifact, represents a significant example of the 15th century 
with its ribbed domes, opening a new era in the region's architecture. However, it was surveyed only once by 
hand drawing and has been standing in ruins due to its geometric complexity. Subsequent restoration attempts, 
on the other hand, contain serious faults. This study is about the geometric reconstruction of Ishrat-Khana's 
superstructure to contribute to possible restorations. The study offers one of the first comprehensive studies on 
ribbed domes in Transoxania, filling a significant gap in the literature. The geometry of the ribbed domes has 
been analyzed according to some design parameters inspired by historical drawings. The analyses revealed that 
restorations in the central hall and the masjid contain methodical errors, while the restitution drawings are also 
incorrect for the southern hall and the basement. As a result, a specific formulation for drawing a potential 
comprehensive restoration has been proposed.

1. Introduction and research aim

Arches, vaults, and domes have characterized masonry buildings. 
From Ancient Rome to Romanesque, barrel arches-vaults and round 
domes are common. With the Islamic civilization, especially in the 
Andalusian Umayyad period, there was a significant leap in girih (geo
metric knotwork used in Islamic art) geometry, reflected in structural 
forms such as arches, vaults, and domes. For example, new forms were 
created in the Great Mosque of Cordoba (961): interlocking and over
lapping arches and a ribbed dome. The ribbed dome, which has qualities 
such as increasing rigidity by directing loads, enhancing the aesthetic 
impact, and facilitating the construction of surface fill by its ribs 
(Mainstone, 2001: 131; Ainechi and Valibeig, 2020), flourished in many 
great mosques in North Africa, such as Taza and Tlemcen (Fuentes and 
Huerta, 2010; Almagro, 2015; Alkadi, 2016). Then they were spread to 
Iran and Turkestan and called “karbandi” and “zarba-linga”, referring to 
intersections, respectively. In this region, the ribbed dome is used 
structurally, decoratively, or in two ways (Naeeni et al., 2017). The 
ribbed domes became elegant and complex, with brick as the dominant 
building material in these regions. The domes, which can be traced to 
the Jameh Mosque of Isfahan and the Tomb of Sultan Sanjar from the 
Great Seljuk period became widespread in important cities such as 
Tabriz, Shiraz, and Mashhad in different periods. During the rise of 
Timurids (14th century), these domes were brought to Samarkand by 

inviting influential architects from Isfahan and Tabriz. However, they 
were adopted during the Shaybanid period and attracted particular 
attention in the capital Bukhara. Likewise, during the rise of the Otto
mans (15th century), they began to be built in Anatolia by architects 
invited from Tabriz (Necipoğlu, 1995). Although this form was not 
popular in the Ottoman Empire, it can be seen in buildings such as 
Behram Pasha Mosque (Diyarbakır), Gazi Mihal Bath (Edirne), Mevlana 
Mosque (Konya) and Tiled Kiosk (Istanbul).

Ribbed domes are still being constructed in Iran and Turkestan using 
traditional or contemporary methods. The first known drawing/design 
records of the ribbed domes are the scrolls of Tabriz and Bukharan 
masters dating back to the 16th century and have been handed down 
from generation to generation (Notkin, 1961; Necipoğlu, 1995). How
ever, this tradition was interrupted in the last century due to the in
vention of reinforced concrete and steel. Recently, thanks to the 
renewed focus, several design methods have been introduced for 
restoration or innovative construction using contemporary materials. 
For example, Ahmadi (2014) has addressed these ribbed domes ac
cording to specific design parameters based on some artifacts in İran, 
and Mohammadi et al. (2018) on the vaults in spaces with irregular 
geometry. This academic group also analyzed prominent edifices in Iran 
with ribbed domes (Mohammadi et al., 2019). Some studies examine the 
geometric construction of the ribbed domes through individual build
ings (see Garofalo, 2016). Ainechi et al. (2019; 2020) discussed the 
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structure and construction method of the ribbed domes according to the 
brick type commonly used in Iran and Turkestan. Chenaghlou et al. 
(2017) studied the structural morphology and performance of the vaults 
covering one of the squares (timche) of Tabriz Bazaar. There are also 
buildings such as the Rome Mosque and Putrajaya Zainal Abidin Mosque 
and academic studies where the ribbed dome is reinterpreted with novel 
materials and technologies (see Afify and El Moghazy, 2016). However, 
these studies are focused on Iran, and analytical studies on ribbed domes 
in Turkestan (Transoxania) are insufficient.

The Ishrat-Khana Mausoleum was a landmark of its time in terms of 
balanced proportions, advanced techniques, and exquisite ornamenta
tion. According to Pugachenkova and Rempel, eminent architectural 
historians of the region, its ribbed domes are the most significant 
structural revolution in Central Asian architecture (Pugachenkova and 
Rempel, 1965). Unfortunately, a significant part, such as the central 
dome, collapsed in 1902 due to the earthquakes. Moreover, the studies 
on this monument are insufficient. This study aims to provide concrete 
data on the possible restoration of this building and to fill the gap in the 
literature on ribbed domes in Turkestan. While the geometric principles 
of the supporting arches of Ishrat-Khana have been recently analyzed in 
detail (Akyürek, 2025), this study focuses exclusively on the methodical 
geometric design of the ribbed domes, superstructure. In addition to 
on-site investigations, the drawings of Pugachenkova (1958, 1963), who 
in 1939 made the only comprehensive restitution of the building to date, 

have been relied upon.
In analyzing the ribbed dome geometry, period drawings of the 16th- 

20th centuries and the studies above published by the Iranian school in 
recent years have benefited. First, the plan geometry of the ribbed domes 
in the Ishrat-Khana has been deconstructed. Then, the domes covering 
each space have been gradually defined according to some design pa
rameters through plan and perspectives. While primary ribs transfer 
loads, secondary intricate ribs often function as applied ornamentation; 
however, both follow unified geometric logic which is essential for the 
graphical reconstruction analyzed in this study. Thus, errors in the 
restitution project and restoration practices have been discussed and 
corrected. As a result, the dome geometries in the Ishrat-Khana have 
been rediscovered with the design methods of its period, and a new 
hypothesis has been presented.

2. Material and methods

The Ishrat-khana Mausoleum is covered with ribbed domes of 
different dimensions, ratios, and forms. Bottom corners of these ribs, 
where they join the dome to the walls, are decorated with pendentives or 
muqarnas (stalactite-like transition element). The domes above the ribs 
are usually segmental (shallow), allowing an upper floor with less ma
terial and construction height. Some of these domes are divided into 
slices like a fan, and the lower corners of the ribs are usually shaped with 

Fig. 1. Restitution project of the Ishrat-Khana; plan, section, and façade (formatted according to Pugachenkova).
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Fig. 2. Current status of the interior domes: (a–b) Ruins of the central hall (Space 1a); (c) The reconstructed segmental dome of the masjid (Space 6a); (d) Original 
ribbed vaulting above the mihrab; (e–f) The preserved dome in the southern hall and its details (Space 3); (g) The basement (Space 0) showing saline damage.
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Table 1 
Basic parameters of the ribbed dome through examples.
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Table 2 
The geometric configuration of the ribbed domes covering the Ishrat-Khana.

Space Formation stages of ribbed domes

0 Restitution

Current status

1a Restitution

Current status

1 b-e Restitution

(continued on next page)
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Table 2 (continued )

Space Formation stages of ribbed domes

2a Restitution

2 b-e Restitution

3, 5 Restitution

Current status

4, 10, 12, 13, 14 Restitution

(continued on next page)
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Table 2 (continued )

Space Formation stages of ribbed domes

Current status

6a Restitution

Current status

6b Hypothesis

6c Concordant

(continued on next page)
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muqarnas. According to some ruins, the surfaces were plastered and 
decorated with gold leaf and paints. There are also four barrel vaults 
covering on both floors (Figs. 1–2).

Currently, there is no existing dome on the upper floor. Basement 
(Space 0) and the ground floor (Spaces 2-9) are covered with domes and 
vaults, although damaged. Since 1996, many interventions carried out 
gradually on the directives of the Ministry of Civilization of Uzbekistan. 
The central dome (space 1a) collapsed, and some of the corner ribs 
underneath are restored. The only indication of the lower half domes 
(spaces 1b-e) is the rib barely marks under the arches. This is also valid 
for the half dome of the masjid (space 6b). The central dome of the 
masjid (space 6a) is partially repaired, while the dome above the mihrab 
(a niche in the wall indicating the direction of prayer) (space 6c) remains 
original (below). The spaces (3–5) in the south are also original. The 
decorations of one of these domes are renovated to represent an 
example. The space in the southwest corner (2) is inaccessible because 
the doorway is blocked by a wall. The dome of the northwest corner 
(space 7) is plastered and survived intact. The dome of the basement 
(space 0) remains original, although its surface was deteriorated. For 
nearly 30 years, these restoration interventions have only been aimed at 
protecting the ruins against water and collapse. Eventually, its restora
tion has not been properly completed due to the uncoordinated execu
tion of the work by non-specialist brickworkers (Fig. 2).

It is known that the first records of technical geometry in Islamic 
geography date back to the 9th century through the works of al-Farabi 
and al-Khwarizmi. The studies of 10th-century scholars Abu al-Wafa, 
Ibn Haytham, and Omar Khayyam laid the fundamentals of intricate 
geometry in Islamic architecture and were applied mainly in Seljuk and 
Timurid architecture (Özdural, 1995, 2000; Koliji, 2016; Akbar et al., 
2017; Necipoğlu, 2017; Ebrahimi and Tooranpoor, 2022). Drawings 

directly describing architectural geometry occur in an anonymous 
treatise dated to the 11th-12th century (Necipoğlu, 1995). Although it is 
assumed that the descriptions of the geometric formation of ribbed 
domes, which became widespread in Seljuk and Timurid architecture, 
date back further, the oldest surviving drawing is the “Topkapı scrolls” 
in Topkapı Palace, Istanbul. Discovered in 1986, these scrolls are pre
sumed to be products of the Timurid tradition and were brought to 
Istanbul by artisans from Tabriz. Another drawing is the “Tashkent 
Scrolls” in the Institute of “Oriental Studies in Tashkent," drawn in the 
17th-18th century and discovered in the 1930s. It is known that these 
drawings created by the artisans of Bukhara, originally belonged to the 
collection of the Bukhara Museum, which became the capital after the 
Timurid period and hosted numerous ribbed domes. In Iran, 18th-19th 
century drawings of Mirza Akbar, the state (chief) architect of the 
Kajar period, have an expression enhanced by their colorful painting. 
These drawings were acquired in 1876 from Tehran by British free
mason Sir Caspar Purdon Clarke after Akbar's death, donated to the 
South Kensington Museum, and then transferred to the Victoria & Albert 
Museum, London. The drawings by Bukharan master Shirin (Shirin 
Muradov), born in 1850, show the preservation of the tradition in Tur
kestan during the 19th century. The latest records on the subject are 
traced from Zasypkin's (1961) drawings published in the last century.

As the classical Muslim masons/artisans used compasses to draw the 
lines of polygons and intricate forms, the circles on the plan divide radial 
lines (rays) and assign the necessary points of the arch's projections that 
form the ribbed dome. The ribbed dome used to be constructed based on 
this plan. Although the drawing method has been promoted with the 
help of CAD programs, the construction technique is still used in Iran 
and Turkestan. Zasypkin (1961), who conducted the most notable 
analysis of the ribbed domes in Turkestan, focused on constructional 

Table 2 (continued )

Space Formation stages of ribbed domes

6d Restitution

7 Concordant

11 Restitution
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Table 3 
The geometric construction of the ribbed domes covering the basement (space 0) and central hall (spaces 1a-e).
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features with limited samples and did not consider Ishrat-Khana. The 
only study about the ribbed domes of the Ishrat-Khana is Bulatov's 
(2022) two schematic drawings in plan. Nevertheless, Table 1, which 
has been formulated benefited by the Iranian school Ahmadi (2014); 
Chenaghlou et al., (2017); Mohammadi et al., (2018)], will now be used 
to describe the construction of forms and ratios according to the basic 
parameters in the design of the ribbed dome. Table 1 illustrates a plan 
and a perspective of two different cases for each parameter defined 
above it. The design of the ribbed dome consists of a center point around 
which radial lines and peripheral points are regularly connected. Each 
line represents an arch in the third dimension.

Although preliminary manual measurements established the general 
scale, this study prioritizes proportional analysis over absolute metric 
documentation, as relying solely on point-cloud data for ruined struc
tures risks misinterpreting the original design intent. Based on visible 
facts derived from high-resolution imagery and extensive on-site ob
servations in Samarkand, the proposed models reconstruct the intended 
design geometry rather than surveying current deformations. Further
more, since the geometric generation of decorative and structural ribs 
originates from the same plan layout, both are treated within the same 
proportional framework in this reconstruction. In this context, as noted 
by Ainechi et al. (2019), the traditional use of adjustable full-scale 
templates (chablon) often resulted in slight constructional variations 
that this idealized geometric modeling aims to rectify. Consequently, 
given that Timurid karbandi systems allow for multiple configurations, 
these solutions represent reasoned interpretations rather than definitive 
facts.

3. Results

The geometric investigation of the Ishrat-Khana Mausoleum was 
conducted through a systematic comparison between the historical 
restitution drawings and the building's current status. This analysis 
revealed that while the central dome follows consistent geometric logic, 
significant deviations occur in the lateral chambers regarding rib 

configurations and arch profiles. The findings are detailed below, cate
gorized by spatial units and hierarchical geometric tiers, starting from 
the two-dimensional plan layouts (Table 2) and progressing to three- 
dimensional reconstructions.

In Table 2, the restitution has been relied upon for spaces 1b-e, 2, and 
the upper floor spaces (10–14), which were ruined, or their ribs are not 
recognizable. The remaining ribbed domes (spaces 0, 1, 3–7) can be 
followed in Figs. 1–2. Where the restitution and current status match, 
they are indicated in the table as concordant.

In the first stage, the number of peripheral points is defined and 
shown on the circle. In the second stage, the distance between the two 
endpoints of the lines forming the relation of the construction is found 
and highlighted with pink. All points are mutually matched according to 
this distance and clockwise flow at this stage. The resulting diagram 
identifies the support points, emphasizing the dome construction. In the 
fourth stage, the background required for the construction is removed, 
and the parts defining the ribbed domes are highlighted in yellow. The 
spaces defined in gray are the infill surfaces of the ribbed dome, formed 
“shield-like" pendentive or muqarnas. The lines defined in green divide 
the infill parts in the third dimension, indicating their direction and 
curvature. Sometimes, as in “1b-e” and “6c”, they divide the dome into 
slices (Table 2).

4. Discussion

The basement (space 0), which corresponds to the bottom of the 
central hall (space 1a), has an octagonal plan and has been primarily 
preserved. However, the wall surfaces have severe staining and salini
zation, and the space needs to be addressed. The restitution and the 
current status of the domes are slightly different. Pugachenkova has 
shown one of the two rib arches intersecting side by side as angled 
(oblique) and the other as nonangled (parallel). In this case, when 
observed from the façade, the parallel arch should appear wider than the 
angled one. However, as shown in Fig. 2, the current status of all rib 
arches is equal in size. Moreover, when the form in the restitution is 

Fig. 3. Geometric generation of the central hall's dome (Space 1a): (Top row) Step-by-step division of the circle to define the peripheral points and formation of the 
star pattern connecting the radial lines; (Bottom row) Determination of the square grid infrastructure and the overlapping layout of the main and rib arches 
positioned on the grid.
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deconstructed and methodically generated, two plans must be drawn 
and overlapped, as seen in Table 2 (space 0). According to these two 
arguments, the dome comprises equidimensional angular arches. Hence, 
as shown in Table 3, main arches (marked in yellow) are positioned on 
an octagonal plan. Then, 16 rib arches (marked pink) are placed 
obliquely around the center. Rib arches, which are the lower points, are 
not supported and are trimmed, and the required rib pattern is obtained. 
Consequently, this dome is the only example with a polygonal plan 
geometry on the building and is one of the four examples (spaces 0, 1b-e, 
6b, 6d) where the third design parameter of the ribbed dome (see 
Table 1) was applied. By applying this parameter, which refers to angled 
arches, the dome area was narrowed, a segmental dome was built, and 
the construction height of the floor on the top was considerably reduced.

On the other hand, this scheme works well in theory, is problematic 
when raised to the third dimension. According to the restitution, the rib 
arches (in pink) have the same cross-section as the main arches (in 
yellow). As seen in Table 3 (space 1a), The rib arch that does not rest on 
the main arches is trimmed. Thus, the desired form can be achieved, 
although a defined geometric design cannot be created with the method 
in Table 1. Two other constructions deviate from the mentioned method: 
the central dome of the space 2 and 11 (Table 2). In both cases, the 
boundaries of the space are determined by the points that intersect the 
two central axes instead of the corner points. The half domes (Table 2
(spaces 2b-e)) articulated to the central dome (space 2a) at the corner 
expand the space by two floors in both directions.

According to the restitution, the dome of the central hall (space 1a) 

Fig. 4. Ruins of main arches from the photos taken in 2003 (by S. Mikhalkov) (a) and in 2024 (by author) (b, c); Reconstructed middle dome of the masjid (space 6a) 
without second tier (d), and different brickworks and irregular arches (e).
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Table 4 
The geometric construction of the ribbed domes covering the prayer hall (spaces 6a-c) on the north.
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has three tiers. The first tier consists of half domes expanding towards 
the four sides (Tables 2 and 3 (spaces 1b-e)). The second tier was 
designed according to a different scheme that deviates from the method 
in Table 1. The second tier is designed using a distinct geometric scheme. 
Theoretically, the square plan is subdivided into a modular grid con
sisting of 6x6 units (1–7, 7–13, 13–19, 19–24), totaling 36 modules 
(Fig. 3). The main arches framing the central space (1a) are then 
generated by offsetting the perimeter arches inward by one grid module. 
The intersection points of these offset arches at the corners determine 

the position of the muqarnas elements. In this configuration, the central 
hall was covered with a ribbed dome on the third tier, and the outer 
parts of the central axes in both directions were covered with segmented 
half domes. A segmental dome was placed over the ribbed dome, 
forming the third tier.

The current status of the central hall (space 1a) is different from the 
restitution. The section from the main arches to the dome tambour has 
been transformed with new brickwork (Fig. 4a and b). Considering the 
different brick layers in this section, it has been restored several times. 

Table 5 
The geometric construction of the ribbed domes covering the hall (spaces 3–5) on the south.
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Fig. 5. Plan of the ribbed domes on the ground floor of the Ishrat-Khana according to the restitution (above) and the current status (below).
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Presently, the ribs of the dome are reconstructed, although there are no 
ruins of the dome surface. Therefore, the plan geometry of the current 
status has been derived depending on the ribs (Table 2 (space 1a)). 
According to the restitution, however, the dome rests on additional main 
arches connecting the half domes and narrowing the central dome 
(Table 3 (space 1a)). This is precisely the same as the restitution of 
Aksaray drawn by Pugachenkova. Judging from the photo records of 
Aksaray before the restoration, this restitution is correct. However, it is 
doubtful that the ruined Ishrat-Khana has the same structure. Indeed, 
Gunbad-i Sabz in Turbat-i Shaikh Jam (15th century), the Langar Ata 
(15th century) in Kashkadarya province, the Qasim Sheikh (16th cen
tury) Mausoleum in Navai (Navoiy), and the Namazgah Mosque in 
Samarkand (17th century), which have similar plan geometry, were 
built with differing dome constructions (Golombek, 1971; Yusupova 
et al., 2010). Nevertheless, photographic records from the early second 
millennium, before the latest interventions in the Ishrat-Khana, and two 
preserved corners, seen on Fig. 4a and c, show traces of the springer of 
the arches connecting the half domes. As highlighted in Fig. 4b, the 
unusual orientation of the rib arches at the corner joints suggests that the 
partial reconstruction is faulty. In addition, the fact that some main 
arches are located above the dome tambour while others are located 
below (see Fig. 2) raises the possibility of faulty restoration and 
strengthens this argument. Eventually, it clearly indicates that restitu
tion (although not definite) is more accurate than the current status.

Another dome designed in tiers is the middle-upper dome of the 
masjid (space 6; Tables 2 and 4 (space 6a). This dome's first tier (6a) is 
formed by combining the corner points 3, 9, 13, and 19 of the line 
pattern with a distance of 9 points clockwise on 20 peripheral points. 
The second tier (6d) is formed by a line pattern with a clockwise distance 
of 4 points on the formed decagonal tambour. The second tier is posi
tioned on piers with a certain height; the tambour was simplified and 
given a star form, and a segmental dome was placed on it. Unlike the 
other spaces, this space has no upper floor. Currently, this upper tier (6d) 
does not exist, and the bottom tier (6a) is partly reconstructed by a 
segmental dome (Fig. 4d). Moreover, the dome's diameter is not as small 

as in the restitution and is quite close to the walls parallel to the qibla 
(direction of prayer toward Mecca) (Fig. 4e). In this case, both the main 
and rib arches forming the dome are angled irregularly (highlighted in 
red), and the geometrical construction of the dome can be analyzed 
manually rather than in a methodical way. On the other hand, there are 
at least three different brickwork interventions up to the dome (high
lighted as 1, 2, 3), and only the lowest part of the wall (not visible in the 
photograph) is original. The constructional features of the dome suggest 
that it was incorrectly reconstructed. This raises the opinion that 
Pugachenkova's restitution is more accurate. According to the restitu
tion, the second tier of this central dome (Table 2 (space 6d)) has a star- 
shaped dome edge. This dome can be formed with planar arches as in 1b- 
e or 145◦ angled arches.

The dome to the eastern space (6b) also differs from the restitution 
(Tables 2 and 4). Currently, this space is covered with a half dome and 
tromps at the corners. Based on the ruins of muqarnas and ribs on the 
lower part and the half dome construction, which is randomly recon
structed and does not match the geometry of the space, this part was also 
constructed later and erroneously. However, when derived analytically, 
the dome indicated in the restitution must give specific plan proportions, 
as in the fourth parameter of Table 1. Nevertheless, acquired plan ge
ometry, derived this way, does not match the space ratio shown in the 
restitution. This suggests that the drawing in the restitution may have 
been made incorrect. In fact, when the arches' angle is slightly rotated 
per the third parameter in Table 1, the ratios settle into the plan, and the 
geometry can be deconstructed. The only original dome remaining in the 
masjid is above the mihrab (Tables 2 and 4 (space 6c)). In this part, a 
sliced half dome is on the bottom of the octagonal tambour, and a 
muqarnas is beneath it. The rib arches forming the octagonal tambour 
have the same cross-section as the main arches and are trimmed where 
inserted into these. Space 7, in front of the masjid, has been preserved 
and corresponds to the restitution (Table 3; Fig. 4). The surfaces in this 
space are plastered with no decoration. The bottom corners of the ribs 
are equipped with muqarnas. Since the upper story is in ruins, restitution 
is the only way to examine the cover.

Fig. 6. 3D axonometric reconstruction of the surviving ribbed domes. The walls are rendered in a stepped cutaway style to expose the geometric hierarchy between 
the main arches (yellow) and the intersecting ribs (purple).
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The three-domed space in the south (spaces 3–5), which is entered 
through an iwan (vaulted hall open on one side) leading to the building, 
is the best-conserved part of the building. Based on the brick construc
tion and the quality of the decorations, this space has yet to be restored 
from the original construction. It can be seen from the photograph in 
Fig. 2 “spaces 3 and 4″ are two different domes with the same longitu
dinal span and equilateral dome tambour. However, “space 3” is plan
ned narrower than “space 4” in restitution, and the dome tambour is not 
equilateral (Tables 2 and 5). Although the plan form (square) and di
mensions of “space 4” in restitution match the current status, the 
number of tambour edges is indicated as a dodecagon instead of a 
hexadecagon. Therefore, drawing the current status rather than the 
restitution should be considered correct. A similar situation applies to 
equal-sized and shaped domes on both sides of this space (spaces 3 and 
5). Although there is no difference in the number of edges between the 
restitution and the current status, the dimensions are different. Ac
cording to the restitution, the two opposite sides of the tambour have a 
larger size than the remaining eight edges. The widths of the vaults on 
both sides of the dome extending to the façade wall and the staircase are 
larger than the current status. However, in the current status, each edge 
is of equal width. Considering that one of these spaces has been pre
served up to its embroidery, it has not been reconstructed and is more 
accurate than the restitution. Hence, as can be seen in Table 5, both main 
and rib arches of all domes are identical; the central part (space 5) covers 
a square plan on a hexagonal tambour, while the sides (spaces 3–4) 
cover a rectangular plan with hexagonal drums.

Due to accessibility constraints, the three-dimensional analysis was 
limited to the critical structural components (Tables 3–5), excluding the 
non-existent top floor (Spaces 10–14) and the simple unribbed barrel 
vaults (Spaces 8, 9, 15, 16). According to the summary presented in the 
plan scheme (Fig. 5)—where the upper section evaluates the Restitution 
and the lower section assesses the Current Status: 

• Seven out of thirteen domes on the ground floor (marked in yellow) 
show alignment in both cases and are considered “Correct/ 
Concordant”.

• The domes of Space 1a and Space 6a (marked in green on the upper 
plan/restitution and red on the lower plan/current status) are 
identified as 'Incorrect' relative to the existing reality

• The dome of Space 6b is partially incorrect regarding the arch angle 
in the restitution and fundamentally divergent from the current 
status.

• Conversely, the domes of Spaces 3–5 appear incorrect in the resti
tution drawings but maintain geometric integrity in their current 
status.

• Space 0, whose plan and photographic documentation are shown in 
Fig. 2, exhibits a similar discrepancy (see Tables 2–3).

The geometric heterogeneity observed across the lateral chambers 
aligns with the documented multi-regional origins of the Timurid con
struction workforce. While the central dome conforms to the dominant 
Transoxanian typology, the distinct rib configurations in the peripheral 
rooms (e.g., Spaces 3–5) likely stem from the specific construction habits 
of artisans recruited from different regions, such as Khorasan or 
Azerbaijan. Consequently, the lack of a standardized geometric modulus 
in these secondary spaces should be interpreted not as an inconsistency, 
but as the integration of distinct regional techniques within a single 
structural program.

To synthesize these geometric analyses and visually demonstrate this 
structural complexity, a comprehensive three-dimensional model of the 
ground floor superstructure has been generated (Fig. 6). This axono
metric reconstruction employs a stepped cutaway technique to reveal 
the complex interplay between the structural ribs and the supporting 
masonry. While the model aims for holistic integrity by including the 
corner units (Spaces 2 and 7), it should be noted that the geometry of 
Space 2 (southeast corner) represents an approximate reconstruction 

due to inaccessibility. Furthermore, the basement level (Space 0) has 
been excluded from this visualization to preserve the clarity of the pri
mary dome configurations.

5. Conclusions

In the Ishrat-Khana Mausoleum, there are four of the fourteen 
different spaces are covered with barrel vaults, while the other ten are 
covered with twenty-three ribbed domes. Twelve domes of different 
dimensions, ratios, or forms have been identified based on the design 
parameters. Rathen then this, the dome of the central hall (space 1a) is 
designed by placing an additional ribbed dome on top of a ribbed lattice. 
The central dome of the masjid (space 6a) is formed by stacking two 
ribbed lattices with different geometries. The spatial boundaries of the 
other two domes (spaces 2a and 11) can be manually identified. Ulti
mately, it has been concluded that the complex domes of the Ishrat- 
Khana could only be designed and executed gradually and methodi
cally. Furthermore, it has been revealed that the geometric configura
tion of the dome determines the spatial proportions and the dome 
(tambour) diameter.

The results revealed some errors in the restitution project and 
restoration interventions. Judging by the current status of the building, 
the central hall (no 1a) and the masjid (spaces 6a-b) were restored 
incorrectly. The error in the central hall has been identified by 
comparing the building's precedents, restitution, and old photographs. 
The errors in the masjid were due to the lack of methodical design. In 
this regard, the rear part of the masjid (space 6b) is also incorrect ac
cording to the restitution. So, the drawing of this part has been corrected 
by considering the traces of ruins in the current status. According to the 
restitution, the domes in the southern hall (spaces 3–5) are incorrectly 
drawn in terms of their dimensions and the edge number of the tambour, 
and the basement (space 0) is incorrect due to the negligence of the 
equidimensional of the rib arches. In some cases, it has been realized 
that plan analyses are not sufficient, and a 3D analysis is necessary. For 
example, since the rib arches of the central hall will be formed in the 
same proportion but different sizes with main arches, there is a grada
tion from part to whole rather than from whole to part, as is customary. 
It is expected that the results will lead to a corrected and comprehensive 
restoration of the building and pave the way for the study and restora
tion of many similar buildings.
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