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Abstract The problem of long-term construction exists
in many countries. There are numerous examples of
multi-stage construction over several centuries. Very often,
ongoing construction does not go according to the original
project. But there are also examples of preserving the
original idea. Such examples are most typical when
restoring destroyed buildings. However, in some cases, the
construction of a building has not been completed. One of
these is the mausoleum-khanaka of Akhmed Yassawi in
Turkestan city. The active phase of the construction of this
building ended at the beginning of the 15 century. Partial
completion was made at the end of the 16™ century. Since
then, the building has been in an unfinished state. This
stimulates its gradual destruction, despite the complex of
repair and restoration works. This problem requires an
urgent solution, as the building is in a state of disrepair. In
this context, the proposed project of completing the
construction of the mausoleum-khanaka in accordance
with the original design plan is of interest. The use of
lightweight structures based on a steel frame, which is
based on independent reinforced concrete foundations,

reduces the load on the existing part of the building. This
building has great historical and cultural significance. The
completion of this building will eliminate the existing
danger of its destruction and will have a significant social
and economic effect.

Keywords A Design Concept, A Project of Recreating,
A Reconstruction, A Restoration, The Medieval
Architecture of Central Asia, A Mausoleum-Khanaka

1. Introduction

The mausoleum-khanaka complex of Ahmed Yassawi is
located in the city of Turkestan — the regional center of the
Republic of Kazakhstan (43°17°52”N, 68°16°15”E). Now
the complex is part of the State Historical and Cultural
Reserve-Museum ‘“‘Hazret-Sultan”. The position of the
complex is shown in Figures 1 and 2.
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Figure 2. The location of the complex — The mausoleum-khanaka of Ahmed Yasawi in the historical part of Turkestan city (the Google-Earth space
view) [55]
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The mausoleum-khanaka is an important part of the
World historical and architectural heritage. The study of
various aspects of the development of the complex has
been actively conducted for more than 150 years. These
studies are collected and summarized by [1], [2].

Among these studies, it is advisable to highlight the
following. The mausoleum-khanaka in Turkestan has been
described and studied in detail for more than one hundred
and fifty years. The works are devoted to the direct analysis
of various aspects of the form and decoration of this
building: Alliyar and Samoilov [3], [4], Baitanaev and
Yelgin [5], Basenov [6], Bekchurin [7], Man’kovskaya [8],
[9], [10], Masson [11], [12], Mustapayeva [13], Ordabaev
[14], Patsevich [15], Tuyakbayeva [16], Yelgin [17] and
other.

Consideration of this building in the context of
contemporary architecture of the Central Asian region is
reflected in researches: Alliyar and Samoilov [18],
Barsukova [19], [20], Chmelnizkij [21], Glaudinov [22],
Kasymbekova, Glaudinov and Samoilov [23], Kozha [24],
Man’kovskaya [25], Pugachenkova [26], Pugachenkova
and Rempel’ [27], Roxburgh [28], Samoilov [29], Tondi
[30], Umnyakov [31], Vyatkin [32], Weimarn [33],
Yakubovsky [34], Zahidov [35], [36], [37], Zasypkin [38]
and others [39], [40].

From the point of view of the assumption of the original
plan, which was not fully realized, it is important to study
identical buildings of that era: Gilmanova [41], Kabanov
[42], Khakimov [43], Masson [44], [45], Masson and
Pugachenkova [46], Paskaleva [47], [48] and others [49].
This is especially true of compositional analyzes of the
formation of various monuments of the region in general
(Bulatov [50]) and individual examples in particular
(Ratiya [51]). A new study concerning the design concept
of the mausoleum-khanak was carried out by Samoilov,
Kuspangaliyev,  Sadvakasova, = Akhmedova [52].
Paradoxically, in the complex under consideration, it is
difficult to understand at what point the “construction”
ended and the “restoration” began.

In the context of these studies, it is of interest to consider
the possibility of implementing the project concept of the
14" century. This is the purpose of the article. The
implementation of the proposals will allow solving a
complex of existing technical, economic and socio-cultural
problems, most of which are related to the incomplete
construction of the Building.

2. Methods

The research methodology is based on the consistent
collection of information (text, graphic materials,
photographs of various years, authors’ own visual surveys),
analysis of the data obtained, generalization of the analysis
data, and determination of suitable ways to solve the
problem of completion of construction. Based on this,
initially, on the basis of literary sources, the history of the
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long-term construction of the Building and the repair and
restoration work carried out was considered. Together with
the visual surveys conducted by the authors during
1984-1985 and 2021-2022, this served as the basis for
determining the state of preservation of the main structures
of the Building. Based on the assumptions previously put
forward by the authors’ regarding the original design plan
of the 14™ century [52], the locations of further design and
construction work that will allow the construction to be
completed were determined. This eliminates the existing
emergency state of the mausoleum-khanaka.

3. Materials

Spatially, the building is a two-story portal-dome
volume. The height of the highest part is about 40 meters.
The building plan has a rectangular configuration (46.5 x
65.5 meters). The layout is axial hall-enfilade. It consists of
several blocks and includes thirty-six rooms for various
purposes. The main door is located along the planning axis.
To the right and left of the main door, there are additional
passages through auxiliary rooms. The main entrance leads
to a large central hall. Along the axis, behind the Main hall,
there is a mausoleum. Adjacent to the mausoleum is a
Mosque and a large Palace room. Adjacent to the Main hall
are: a small Palace room, a well room, a kitchen, a library, a
dining room and cells for pilgrims. The premises have a
one- and two-level solution. The connection between the
floors is carried out by spiral staircases.

Figure 3. The mausoleum-khanaka of Akhmed Yassawi: 1 — the Main
view [56]; 2 —the First level plan [57]; 3 — the Second level plan [57]; 4 —
the Third level plan [58]
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Some of the rooms are topped with single or double
domes of various sizes and shapes. The external pointed
dome above the mausoleum has a ribbed solution. Two low
domes overlap the main Palace room. The Main hall is
covered by the largest preserved single Dome in the region
with a diameter of 18.2 m. The interior of most domes and
dome structures has a plaster lining of stalactite type. The
main material of structures and finishes is baked brick
made of the Sauran’s clay. Finishing bricks have a glazed
surface of various colors. The ornament of the exterior
decoration is geometric, epigraphic and floral. The
unfinished Main portal with corner tower is not lined.
Figure 3 shows the modern look of the building and the
plans of various levels.
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Figure 4.  Mausoleum-khanaka of Akhmed Yassawi stages of
construction (12" — 16™ centuries): 1 — The First stage: ~ the second half
of the 12" century — the Mausoleum and the Mosque construction; 2 — The
Second stage: ~ the 13" — mid 14" century — the construction of additional
premises around the courtyard with the well; 3 — The Third stage:
1385-1405 — the central part walls strengthening, the main Dome
construction, the main Portal with corner towers start of extension; 4 —
The Fourth stage: 1582-1596 — the central Arch completion.

Briefly, the evolution of the complex looks like this. The
necropolis began to form in the 5" — 10" centuries. In the
12t century, the mausoleum of Khoja Ahmed appeared.
Further, by the beginning of the 14™ century, an “ensemble
of buildings was formed, the organizing center of which
was a mausoleum of the Karakhanid type with an extensive
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courtyard in front of it and a well in the middle of the
courtyard. Now it is definitely said about the imposition of
the plan of the Timurov complex on the plan of the original
ensemble with the coincidence of the centers of the
courtyard and Kazandyk” [1] (pp.149-150). The stages of
construction of the complex in the 12" — 16™ centuries (in
accordance with this concept) are schematically shown in
Figure 4.

The main period of construction work in the complex
began, as Masson suggests [12] (p.6), in 1394-1395 (the
date on one of the hinges of the inner door of the
mausoleum-khanaka). In 1395, by order of Timur, a
monastery for Sufis was founded on the site of the complex.
Emir Timur personally visited the construction site in 1397.
The idea of the customer, presumably, was part of the
overall Architectural concept.

Describing this concept, Ratiya writes: “In the “Timur’s
State”, architectural art has reached an exceptionally high
level of development. The buildings of this time, proudly
completed with high spherical domes resting on drums and
decorated with stalactites and giant inscriptions, are
distinguished primarily by the massiveness of their
architectural forms and grandiosity of size. A characteristic
compositional technique, known in the art of Central Asia
since the 11" — 12™ centuries, is the construction of huge
entrance portals, sometimes with tall and slender minarets
at the corners. There is a tendency to exquisite
multicolored decoration of structures, especially from the
exterior, facade side. At this time, all types and types of
architectural decoration are widely used, of which tile
decoration, mosaic and watered terracotta, as well as wall
ornamental painting and monumental painting achieve
high perfection” [51] (p.10).

Active construction work continued until 1399. The
walls of the buildings around the courtyard were reinforced
with brickwork. The well in the center of the courtyard was
filled in. The new well was dug in a room specially
designed for it (there is an assumption that the new well
was dug in the 18" century). The courtyard was blocked by
a single Main dome. The construction of the main portal
with corner towers was started on the south-eastern side of
the complex. All external surfaces (except the Main Portal,
the Main Dome, the dome over the mosque, the domes over
the front room) were lined with multicolored glazed tiles.
This is confirmed by the studies of foundations and walls
carried out in the early 1950’s, about which Yelgin writes:
“1) a new building was not built entirely, before that there
was another building with an inner courtyard (or a group of
buildings forming a courtyard), covered later by the dome
of Kazandyk; moreover, a mosque has older walls
(north-western corner of the complex); 2) the main
southern portal with minarets was attached to a
pre-existing building; to install the Kazandyk dome, the
walls of the former courtyard were reinforced with linings,
and the passageways in these walls were narrowed (this
explained the lack of foundations under the southern



Civil Engineering and Architecture 12(1): 203-217, 2024

portal)” [1] (p.146). This suggests that the Timur’s project
of the 14" century implied the overlap of the existing
courtyard with the Dome, an extension on the southeastern
side of the Main Portal and uniform cladding of the facades
of buildings and domes, which was built at different times.

However, for example, Muminov supports the
previously formed opinion that “The construction of the
mausoleum-complex was preceded by the destruction of
buildings of the 12t — 14 centuries that previously existed
on its territory. The first stage of construction began in
1389-1391 and ended in the mid-90’s of the 19™ century.
The height of the building reached 14.63 m on the main
portal, 12.8 m in Kazandyk, 11.8 m in gurkhan from the
day surface of the 15" century. [...] At the second stage of
construction, which apparently began in 1397, smooth
high-rise parts of the main portal, the domes of kazandyk
and Gur-khana were built, the room in the northwest corner
of the building was turned into a mosque. The decorative
moment was strengthened: the domes of the main halls
were covered from the inside with ganch stalactites, the
side rooms with plaster” [53].

In 1405, construction stopped due to Timur’s death. By
this period, the Main Portal with corner towers, the outer
Main Dome, the facing of the portal and domes remained
unfinished. Describing the situation, Masson writes: “If the
rear facade, finished in its exterior decoration, as well as
both side ones, is now the most beautiful exterior of the
building in terms of decoration, then the bare front portal
with its dimensions and proportions and at the first glance
amazes the viewer, who after that remains of the entire
monument a sense of greatness. In its general appearance,
it is impossible not to notice the similarity with the main
entrance of the palace of Timur’s (Aksaray) in Shakhrisabz,
which began construction much earlier, namely, in 1380.
Most of all, they are brought together by the nature of
angular minarets, faceted at the bottom, turning into
cylindrical ones from a certain height. The wonderful
decorations of the ruins of Aksaray and the surviving
skeleton of the portal of the mausoleum of Khoja Ahmed in
comparison complement each other in mental
reconstruction” [12] (p.14).

In the period 1583-1598, by order of the Ruler of
Bukhara, Abdullah Khan the Second, the arch of the Main
portal was completed. The upper parts of the portal walls
were crowned with battlements. The arch lock turned out to
be slightly away from the planning compositional axis of
the building. In addition, the right archivolt subsequently
partially buckled. Figures 5 and 6 show the modern look
and drawing of the main facade. The images show sections
of the Portal walls erected in different periods.

In the next almost two and a half centuries, minor repairs
were only occasionally carried out in emergency areas. In
the 1840’s, the building became part of the fortifications of
the citadel erected nearby. In 1846, during the siege, the
area around the building and the building itself were
partially flooded with water for several months. This had
critical consequences for clay and brick foundations. The
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number of cracks and the rate of their formation have
increased. During the siege in 1864, several artillery shells
hit the building, which destroyed the cladding in some
areas.

Figure 5. The mausoleum-khanaka of Akhmed Yassawi Main fasade —
the View [59]

Figure 6. The mausoleum-khanaka of Akhmed Yassawi Main fasade —
the Drawing [60]

In the early 1870’s, the disrepair of the building
stimulated ideas for its demolition. However, the
demolition project was rejected, and in 1872, by order of
the leadership of the Turkestan Governor-General, the first
repair and clearing of the premises and the adjacent
territory from accumulated garbage was carried out for
many years. In 1884, the roof was repaired, drains were
arranged, and the collapsed sections of the basement walls
were repaired. In 1886-1887, the northwest corner of the
building, which began to settle and collapse, was
reinforced from the outside with four buttresses. In 1910,
major repairs were carried out — the installation of a brick
basement, repair of some cracked arches, partial restoration
of plaster. The condition of the facades of the building at
the beginning of the last century is shown in Figure 7.

The changed State Authorities expanded organizational
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and financial measures to preserve the building. In 1925,
the repair work continued: the lower parts of the walls were
shifted in some rooms and a small dome was erected. In
1928-1929, cracks in the walls were filled in, the collapsed
sections of the walls were bricked up, emergency vaults
and arches were dismantled and re-erected.

Figure 7. The mausoleum-khanaka of Akhmed Yassawi views at the
end of the 19" century: 1 — the view from the East [61]; 2 — the view from
the West [62]

In 1939-1940 the following was done:

—  partially restored lost finishing elements;

—  the main dome is lined with small bricks of local
production;

—  gutters are made on the roof;

—  the walls on the second level are bound with steel ties;

—  plastered archivolt arches of the main portal and
ribbed dome over the mausoleum visit;

- in the mosque’s premises, the domed wooden
elements of the beam sails were replaced with metal
ones;

— the base of the dome above the mosque was
reinforced with a steel hoop.

Since the middle of the last century, research and repair
and restoration work has been carried out constantly.
Figure 8 shows the Longitudinal and Transverse sections
from the set of drawings of Measurement works
1956-1957.

In the 1950°s, steel elements connected the rear wall of
the portal with the quadrangle of the main dome. Tape
foundations made of various materials (reinforced concrete,
brick on cement mortar) were placed under most of the
walls. Partially destroyed sections of walls and polychrome
cladding were restored. A number of restoration activities
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continued in the 1970’s and 1980’s. Measures were taken
to lower the groundwater level. As Ordabaev recalls [14],
in the mid-1970’s, an idea appeared to complete the
construction of the building (complete the portal, perform
cladding), but it was not implemented. In the early 1980’s,
the complex received the legal status of a monument of
history and culture of Republican significance. By the end
of the 1980’s, the area of urban planning regulation of the
adjacent territory was determined.

THirtcT A

KomEAErC
AXMLL- KCERY

Figure 8. The mausoleum-khanaka of Akhmed Yassawi measurement
drawings of 1956 — 1957: 1 — the Longitudinal section [63]; 2 — the
Transverse section [64]

Special attention has been paid to the complex since the
early 1990s. The city of Turkestan began to be perceived as
the spiritual capital of Kazakhstan. The Government of
Kazakhstan has organizationally and financially ensured
the rhythmic conduct of all research, design and
construction activities with the involvement of domestic
and foreign specialists. In 1993, the cementation of the
soils under the building was carried out. A significant
amount of work (including strengthening the foundations)
was carried out during the complex restoration of
1995-1996. In 2017-2020, the next repair of the Main
Dome was carried out. Since the beginning of this century,
all repair and restoration works have been coordinated with
UNESCO, which included the complex in the World
Heritage List in 2003. The current state of the facades of
the building is shown in Figure 9.

Thus, to date, the construction of the Ahmed Yassawi’s
mausoleum-khanaka has not been completed. In some
areas, due to unfinished construction, emergency
transformations are observed. Steel fasteners made in
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various years in the crack zone along the arch of the Main
Portal from the back side, steel cable ties inside the
archivolt of the Main Portal arch, periodically plastered
cracks on various parts of the walls, deflection of the right
part of the arch of the Main Portal and a number of other
phenomena show the expediency of carrying out complex
measures to complete the construction of the
mausoleum-khanaka. Part of these destructions is
associated with the ongoing soaking of the walls with
groundwater (the next traces of soaking were revealed at
the turn of 2022-2023). Solving this problem is a priority.

Figure 9. The mausoleum-khanaka ofAkhmed Yassawi views of the
21% century beginning (after reconstructions of 20" century): 1 — the view
from the East [65]; 2 — the view from the West [66]

Based on the analysis of similar buildings of the Timur
era (mid-14" — early 15" centuries), to complete the
construction of the building, it is necessary to: erect the
main (external) Dome over the existing internal one;
complete the Portal with corner towers; perform glazed tile
cladding of the Portal, the main dome, the dome over the
mosque and the domes over the front rooms (the version of
Samoilov, Kuspangaliyev, Sadvakasova and Akhmedova
[52]). Figure 10 shows the intended appearance of the
facades of the building according to the original plan of the
end of the 14" century.

The practice of solving such problems exists, including
for buildings of the Timur era. The Bibi-Khanym Mosque
in Samarkand (39°39°38”N 66°58°47”E), built from 1399
to 1404, by the middle of the nineteenth century was in a
ruined state due to some natural and anthropogenic
influences. In the twentieth century, work was carried out
to clear the complex and preserve it.

In 1950, Ratiya [51] proposed a project to restore the
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building. The project started in 1997. Using reinforced
concrete and steel structures, brick and glazed tiles, the
building was almost completely restored (including the
Main Dome). To date, the lanterns crowning the corner
towers have not been erected, and the cladding has not
been partially completed. Figure 11 shows the ruins of the
Bibi-Khanim mosque in the 1870’s, the restoration project
of 1950, construction work in 1997, the current state of the
building.

_lLEI] . ’ . ._Ilnll.ﬂ

Figure 10. The mausoleum-khanaka of Akhmed Yassawi construction
completion project: facades in the completed form (the author’s version,
2023 [52])

Figure 11. The Main facade of the Bibi-Khanym Mosque in Samarkand:
1 — the View in the 1870’s [67]; 2 — the Restoration project of the 1950
(Ratiya) [68]; 3 — Reconstruction works in 1997 [69]; 4 — the View in the
early 2000’s [70]
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Accordingly, the design solution is of interest, which
implies the completion of the construction of the building.
This continues the work of the ancestors, realizing their
Grandiose plan.

4. Result and Discussion

The first task is to minimize the soaking of walls and
ceilings by both atmospheric and groundwater. The
elimination of soaking by rain and melting snow can be
solved by completing the cladding. Not lined: the dome
over the mosque, paired domes over a Large palace room,
two single domes over other rooms, the Main portal,
parapets and adjacent sections of the roof. Elimination of
groundwater suction can be solved by lowering the level of
the territory adjacent to the building by 1.0-1.5 m. The
lowering section begins approximately 6.0 m from the
walls.

The configuration can be specified by the location of
nearby underground crypts. The retaining wall made of
monolithic reinforced concrete has an L-shaped shape. It is
buried at 7.0 m. The area adjacent to the building (up to the
retaining wall) is concreted and waterproofing. Paving
slabs made of natural stone are laid on top. An injection

1
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membrane is carried out in all the walls of the building:
bores (the height of the impregnation layer is 0.5 m)
extending to the entire thickness of the wall are filled, for
example, with injection resin. Given the large thickness of
the walls (2.0-3.0 m), injections are performed from two
sides. The scheme of these activities is shown in Figure 12.

The constructive solution of the new (customizable)
parts of the Ahmed Yassawi’s mausoleum-khanaka takes
into account the current state of the preserved structures.
The main element of the aboveground structure is a steel
frame. It is proposed to use a monolithic reinforced
concrete foundation as a support. The foundation has the
form of cross ribbons (width 1900 mm, height 600 mm).
The top of the foundation is located 100 mm below the
floor of the existing building. It is fed under the existing
brick walls to a width of 500 mm. The foundation is being
built in stages. First, the tapes are executed outside the wall
area. Then the sections adjacent to the walls and located
under them are carried out in parts. In parallel, work is
underway on waterproofing reinforced concrete structures.
The sequence of work will be determined by the
“Production of works Project”, taking into account the
preservation of the stability of existing walls at all stages of
construction. If necessary, some sections of the walls can
be reinforced with steel clips.

4000,

Figure 12. The Scheme of lowering the area adjacent to the building to reduce the impact of groundwater (1 — the Transverse section; 2 — the
Longitudinal section; 3 — the Plan; 4 — the Retaining wall node) — dimensions are given in millimeters
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Taking into account the current state of the preserved
structures of the building, the external dome being erected
is in minimal contact with the structure of the existing
internal dome. Therefore, the structures of the new dome
are based directly on the new reinforced concrete
foundations. The support is eight steel columns (650 mm
I-beam). The columns are located directly at the walls of
the main hall. The shelves of the I-beam are partially
buried in the walls. When finishing, the columns are lined,
forming pilasters. The columns are supported on the
foundation through steel plates. The plates are fixed with
anchor bolts in the foundation structure.

At a height of approximately 21.0 m from the floor (the
bottom of the dome quadrangle), the columns are
interconnected by beams (400 mm I-beam). The
configuration is a square. These beams are hidden by a
“Stalactite type” of cladding when finishing. The columns
continue to approximately a height of 25.0 m. They pass
inside the wall of the dome octagon. Here they are also
connected by beams (400 mm I-beam). The configuration
is an octagon. The support ring of the dome drum (350 mm
channel) is located on these beams.

Filling the frame of the dome drum and the dome itself is
possible, both from new bricks produced in the Sairam city
(bricks were made in this city for the construction of this
building in the 14" century) and from other wall materials.
Openings for ventilation of the inter-dome space are
provided in the dome drum and at the top of the dome. The
cladding is made with glazed tiles. The dome acquires a
blue lining. The dome drum is lined with tiles of various
colors (similar to the preserved sections of the walls; it is
possible to use epigraphic decor).

The main columns extend to the base of the dome. They
are part of the frame of the dome drum. The frame of the
dome drum and the dome itself is made of steel beams (240
mm channel). The construction is completed at a height of
approximately 51.0 m. Additional frame elements are 180
mm channels. Diagonal cross ties are made of steel
elements (100 mm L-corner). To attach the lining from the
outside, belts are made (65 mm L-corner). The joints of the
steel elements are welded. After installation, the steel
structures are painted.

The extension of the Portal to a height of 50.422 m (20.0
m higher than the existing part of the Portal) and corner
towers to a height of 67.293 m involves not only a steel
frame for new sections, but also the strengthening of
existing walls. All vertical elements are supported on a
monolithic reinforced concrete foundation (cross-band
type) through plates with anchor bolts. The vertical
structures of the arched niche are made of steel columns
(I-beam 400 mm).

Horizontal ties are a 240 mm I-beam. For the pillars of
corner towers, a 360 mm I-beam with horizontal
connections is used — a 240 mm I-beam. Diagonal
connections are made from a 140 mm channel. Part of the
columns must be placed inside the existing walls. Vertical

elements are interconnected inside the walls by 240 mm
channels. The lanterns above the towers are made of a 200
mm channel. After installation, the steel structures are
painted.

Both bricks from the city of Sairam and other wall
materials can be used to fill the walls. The cladding is made
of glazed tiles in accordance with the preserved sites and
historical analogues.

When performing a detailed calculation of new building
structures, the cross-sections of the main elements of the
steel frame can be specified. Figures 13-21 show the
schemes of the structural solution of the superstructured
parts of the Building.

Figure 13. The mausoleum-khanaka of Akhmed Yassawi construction
completion project — the Longitudinal section (shape) — Drawings based
on figure 8 — dimensions are given in millimeters
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Figure 14. The mausoleum-khanaka of Akhmed Yassawi construction
completion project: — the Longitudinal section (construction) — Drawings
based on figure 8 — dimensions are given in millimeters
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Figure 15. The mausoleum-khanaka of Akhmed Yassawi construction
completion project — the Main facade (shape) — Drawings based on figure

6 — dimensions are given in millimeters
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Figure 16. The mausoleum-khanaka of Akhmed Yassawi construction
completion project — the Main facade (construction) — Drawings based on

figure 6 — dimensions are given in millimeters
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Figure 17. The mausoleum-khanaka of Akhmed Yassawi construction
completion project — Cross-band reinforced concrete foundations (the
plan) — dimensions are given in millimeters
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Figure 18. The mausoleum-khanaka of Akhmed Yassawi construction
completion project — Steel columns on the first level (the plan) —
dimensions are given in millimeters
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Figure 19. The mausoleum-khanaka of Akhmed Yassawi construction
completion project — Steel columns and ties at the base level of the Main
dome (the plan) — dimensions are given in millimeters.
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Figure 20. The mausoleum-khanaka of Akhmed Yassawi construction
completion project — Steel structures of the Main dome and the top of the
Portal (the plan) — dimensions are given in millimeters
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Figure 21. The mausoleum-khanaka of Akhmed Yassawi construction
completion project: steel structures of the Main dome (the section and the
plan) — dimensions are given in millimeters.

5. Conclusions

The  building of the Ahmed  Yasawi’s
mausoleum-khanaka has a long history of construction.
This story includes several stages of active construction
and repair work, as well as long-term breaks between them.
Currently, the building of the mausoleum-khanaka of
Ahmed Yasawi is still in an unfinished state. Some of the
main load-bearing structures have critical deformations
that can lead to the destruction of the building. The
ongoing conservation measures are insufficient to preserve
the building. In addition, the unfinished appearance of the
building causes moral and aesthetic damage to the process
of cultural development of the Region. This is a problem
that needs to be solved on the basis of a complex of design
and construction activities.

The task of preserving the building can be solved by
completing the construction in full. The basis of the project
for the completion of the construction of the building can
serve as research materials on the alleged initial design.

The completion of the multi-year construction involves
solving a number of tasks related to the state of the
structures of the unfinished building. The main task is to
determine the possibility of using existing structure as part
of new structures. In the situation under consideration with
the mausoleum-khanaka of Akhmed Yassawi, the active
construction of which ended more than four hundred years
ago, the existing structures are of little use for supporting
the new, overlying parts of the building. In addition, due to
various natural and anthropogenic factors, the structures of
the existing building are still susceptible to getting wet
from both atmospheric and groundwater.
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Accordingly, the first priority is measures for
waterproofing and lowering the groundwater level.
Waterproofing from atmospheric influences is solved by
the completion of glazed brick cladding of domes and
parapets in existing and newly erected parts, as well as
film-membrane insulation of the roof. The elimination of
groundwater suction is solved by helium insulation of the
walls and lowering the level of the territory adjacent to the
building. New constructions of the Main Dome are solved
on the basis of a metal frame based on independent
reinforced concrete foundations. The completed upper part
of the Portal with corner towers also has a steel frame,
which in the lower part fixes the cracked walls of the
existing building and a deformed arch. Independent
reinforced concrete foundations also serve as a support.

The completion of the centuries-old construction of the
mausoleum-khanaka of Akhmed Yassawi will be of great
importance from a historical and cultural point of view.
This is the completion of the grandiose plan of the
ancestors, demonstrating the continuity of the historical
process.
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