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Abstract

Based on the results of preceding research in the field of architectural history and archeology; the
largest brick arch in the Islamic world during Ilkhanid era (1256-1353 AD), in the remains of so-
called Alishah Gilani, Minister of sultan Muhammad Khodabandeh Oljaitii, and in the city of Tabriz
has been erected. In the present survey, by providing the structural weakness of the architectural
volume of the building attributed to Alishah to execute such a huge arch in a span of thirty meter,
while the previous studies have been questioned, the incompatibility of modern architectural
remains with the mosque in historical texts has been confirmed. With this pre-assumption that the
U-shape structure had been considered to create a brick arch of a huge architectural project;
clarifying the statically limitations of the mentioned building in terms of the impossibility of
creating any kind of arch or vault in the mentioned span would shed new lights on the identity of
this structure. After responding to the question of static feasibility of any kind of arch or vault in the
so-called Ark-e-Alishah and besides static analyses, what paradox of historical engineering does the
results highlight is that the tension result of loading due to any kind of arch would exceed the
mechanical potentials of structure's buckling capacities, causing gross deformation and fracture of
vertical units under any conditions. From this point of view, there has never been any kind of arch
nor vault in this building anytime - The engraving drawn by Jean Chardin seems to represent an
accurate picture of the Alishah building before the new southern part was annexed to it, and the
connection of the southern part took place after the early seventeenth century (the year this
engraving was drawn)- and in other words, what is known as today’s remnants of the so-called
Ark-e-Alishah is in the complete contradiction with what is known as Ali-Shah Mosque including a
great brick arch.

Keywords: Ark of Ali-Shah, Ali-Shah Mosque, Ali-Shah’s Arch, Ali-Shah’s Complex,
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1.Intuoduction

Considering the architectural remnants of the so-called structure of Ark-e-Alishah in Tabriz;
Northwest Iran, as the last sequence of the large-scale architectural movement whose
approximate 29m span had held the most magnificent ever made arch in the Islamic World
during llkhanid era (1256-1353 AD), proposing controversial technical bugs parallel to the
violation of theoretical possibilities towards having such an arch would be the exact opposite
point of more than half a century’s studies of historic architecture, archaeological investigation,
as well as historical resources in relation to the identity of the Great Ali-Shah Mosque. With this
pre-assumption that the U-shape structure including roughly 11-meter thickness for its walls had
been considered to create a brick arch of a gigantic architectural project; clarifying structural
limitations of this building in terms of stability, durability, vulnerability and the impossibility of
creating any type of arch or vault in the mentioned span would shed new lights on the
incompatibly of the current structure with preexisting results. In the historical perspective, this
building has gone through various interpretations, mainly emphasizing on the stiffness of the
walls which are arranged to carry the world's largest brick arch in what is now called Ark-e-
Alishah, recognizing it as a remnants of the Ali Shah Mosque's architectural project in Tabriz
(Pope et al. 1967; Wilber 1968; Qiyasi et al. 1997; Sarfaraz, 1972). Although archeological
investigations in this building have had a deep background, there has always been as a gap
between high objects and low achievements since the structural identity of this monument has
always been followed with the least justifiable theories (Mansoori and Ajorlo et al. 2004; Ajorlo
et al. 2018). Overlapping the current remnants with the medieval Ali Shah mosque, Brambila
(1980) comments many details of this structure stating that the structure exhibits an escalation
of scale but lacks technical innovation. There is a finite point at which the structure is stressed
past an acceptable limit and its building materials collapse under its own weight. Traditional
construction techniques of the era failed to consider this repercussion. Admittedly, what was
proposed as the hyperbolic Sassanid vault lied in the fact that "Ali Shah" had ordered masons to
increase the dimensions in his project since his initial purpose and the specific goals were to
surpass the arch of Tag-i-Kasra in Ctesiphon (Brambila 1980). Several theoretical studies were
also carried out around the geometry of the hypothetical arch employed in this structure of
which the optimal behavior, flexibility, requiring less buttressing, and mechanical behavior of
pointed arches versus various types of parabolic arches and the like, and with respect to the
writers' experimental studies in the field of design, implementation, and reconstruction of
traditional structures reported elsewhere (Moradi and Omrani 2018), in a study conducted by
the author in 2018, the theory of the pointed arch was proposed (Omrani and Moradi, 2018). Far
from historic reports, finite element method has been employed as a means to get a better
understanding of the essential requisites of this building to remains in equilibrium. The present
paper aims at contributing to the discussion of the structural vulnerability of substantial remains
of a brick masonry known as the so-called Ark-e-Alishah [Arch of Alishah], located in Tabriz;
Northwest Iran, since this assessment could play a vital role to recognize its structural identity.
With reference to all scholars, in particular historians, it was believed that this building made
when the criterion of increased proportions governs the structures parallel to the large-scale
architecture appears in the 13th century in Iran, an llkhanid theory of architecture.Results of the
analysis illustrate that this structure articulation is not adequate to withstands the vertical loads
proposing by any type of arch nor vault. Thus, the logic of stability and structural facilities of
today 's remnants of the so-called "Ali Shah" arch in Tabriz is much weaker to concern its
29.73m span covered by any arch nor vault. Hence, this theory is far, very far beyond what it
could accomplish. According to the previous studies, the problem of the crash of the arch and its
collapse has always been addressed around this structure. While, after a simple loading of the
structure and in the first stage, its foundation will undergo fracture and displacement. From this
point of view, and regarding the absence of any cracks in the stressful parts of the structure, it
seems that the remnants have never been affected by the force and load caused by the creation
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of the arch or vault. Regardless of attributing any proposed chronology for the building and

viewing the problem of the massive elements’ displacement through the creation of a buttressing

units in the large-scale structures in a not-too-distant geographic location, including Soltaniyeh,

as well as the confirmation of archaeological evidences, implying that there is no support on the

sides of the structure to prevent the displacement of the walls in this building, it can be said that

the architectural knowledge in the building could have not faced the challenge of force

channeling of an arch. According to what was discussed, the issue of coverage between two

eastern and western arms in the present remains of the so-called Ali Shah building has been

totally rejected; thus, no arch or vault has been built there in any time. From this point of view,

there is no connection between the contemporary remnants attributed to Ali Shah and what the

scholars have mentioned as Ali Shah Mosque, known as the world's largest brick arch. Although

the issue of the hybridization between two architectural phase of the current remains and the

recently unearthed older northern part has been proofed (Mansoori and Ajorlo 2004), the quality

of this juxtaposition is still open to doubt; since, blocking the main fagade of the glorious

northern part by installing a gigantic vaulted structure would not follow the acceptable

explanations. While as a result of a synthetic and non-analytical approach, the previous studies

on the existing architectural remains have proposed factual distortions of its function as a

mosque, this study is pioneer in reviewing the possibility of the presence of an arch or its

absence in the so-called Ark-e-Alishah in Tabriz based on the available objective data.
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Figure 4. Right: current remnants of the Ark-e-Alishah; left: 3D view of the structure (Authors).

S g gl 5o Ll Jlen b 5 SRS 4 bajlas Jlail (Kigfz @ lnas ol slaglasls wlals)
o 4z LSS 5 pomade Ojge 4 )b laylgs ST AT Sise 4 (VA8 (S0 5 eS) Oyl (K
Zeilinska ) cuisls wales (6 yiiun Cwglie A3y blie 10 puded sbo,leso b ol on lalad acgazo wiss
@ oo Jles 4 gl Jlasl bl o Slaged 9929 45 sy o0 Hhai 4 o> (@nd Misiewic, 2016
Ol 5l 65l jsliie 4y Cel 0oy (5,585 cojlus 50 Sl (sLlg5 A g e D jzo 4 o gl
JLA)‘ 6‘?‘ UO}U L_A.o.c 45‘)? ¢ 0092 w‘s ‘_,’JP L aliuo P Lo.' )Lo.bﬁ 9 ﬁ)lg 6‘)" 3o Jbi
&.MBLM uw.a:lf LEJVERg )‘5%0 Be) JLA.O.\‘ .)L?U‘ ;,&la s).»f g Sl L)“?) O p.ow )‘%é 99y wL«.o

e == SR 5
(OB X)) slide Sl 4 pgmge slo s jlore Ll -0 ngas

Figure 5. The remnants of the Ark-e-Alishah in Tabriz (Authors).
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solid walls (a) and the void walls (b) (Koduru 2018).
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Table 2. Thrust line calculation from section 1 to section 10 (ANSYS 2016)

Section s1 S2 P M E e/D ‘
1 345189.00 -64525.00 -220159.00 52056.00 -0.38 -0.46
2 -211325.45 -266050.30 -204532.10 4462.18 -0.05 -0.06
3 -3658230.89 -5616.30 -212833.89 -24945.85 0.14 0.18
4 -420850.65 71096.21 -117754.32 -40295.30 0.30 0.35
5 -388089.32 60888.65 -80597.56 -19652.30 0.20 0.25
6 -199568.56 -604520.23 -75625.25 -9628.16 0.13 0.16
7 -865092.32 -90951.32 -62018.25 318.52 0.00 0.00
8 33221.59 -181338.62 -61652.82 8909.62 -0.17 -0.22
9 89489.78 -302392.45 -43905.80 15232.56 -0.35 -0.45
10 129600.00 -319000.00 -51362.00 18765.00 -0.43 -0.52
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Figure 9. Right: thrust line for the Ark-e-Alisha; left: the position of the hollow cells embedded in brick
arms and the half-tower connected to the southern wall (Authors).
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Figure 10. The possibility of creating arches in the Ark-e-Alishah according to the previous studies and
regardless of the cells in the structure of the building, scale: 1/75 (Authors).
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Figure 11. Right: The position of the void cells in Ark-e-Alishah in Tabriz; upper left: the maximum
created stresses in the structure; lower left: the maximum displacement of the structure in case of creating
the arch without considering any applied forces (Authors).
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Figure 12. Present remains of the post-llkhanid structure in connection with the older northern part before
1981. (Digital collection of Cultural Heritage and Tourism Organization; Iran).
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Figure 13. Development process of the so-called Ark-e-Alishah in Tabriz (Authors).
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