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Building Construction
Techniques in Ancient Palmyra
- summary

The book presents the development of Palmyra’s architecture in relation to the changes which took
place in construction techniques and their application. These changes resulted from an individual approach
to ancient Greek construction technigque introduced at the beginning of the 1% century AD, employed in the
construction of the great Temple of Bel. An analysis of the development enables the understanding of the
factors that influenced the breakthroughs and advances in construction skills and knowledge.

A natural spring flowing in the middle of the Syrian Desert gave rise to a small but important oasis
settlement which developed into a famous ancient city of Tadmor/Palmyra. For the desert-dwelling groups
of Nomads, Palmyra was a religious centre dedicated to god Bel. The knowledge of the desert and the
control over the trade routes between the East and the Roman Empire brought enormous wealth to the
inhabitants of Palmyra. In the 1% century AD, an ambitious project was undertaken to build a new, huge
temple to the main god Bel. The project owed its inspiration to similar structures already created in the
nearby religious centres. For the local community, the construction of the temple was a challenge on a scale
previously unheard of. This brought about the employment of master-masons of the Greek construction
tradition. The construction works necessitated the introduction of new technical ideas and solutions as well
as enforced the opening of a new quarry. The stone extracted from the quarry not only turned out to be
of very good quality, but was also suitable for cutting large, monolithic blocks. As the construction of the
temple progressed, the local masters had an opportunity to learn and gradually adapt new technical solutions
through small-scale projects, such as tower tombs primarily. Further development of the city was marked
by the creation of many monumental buildings, in which changes permitting more effective construction
methods could be observed. The development was stimulated by the optimal use of the properties of the
local stone as well as the knowledge of the possible applications of the crane. However, the advances in
construction techniques did not include the skill of building voussoir arches. Instead, solutions based on
the corbelled arch were used until the beginning of the 3™ century. The conducted analysis of the structures
built in Palmyra showed that despite the lack of trees in the desert environment, timber was brought to
Palmyra in large quantities, which facilitated the construction of ceilings, but did not drive the need to
use stone vaults. The situation changed only in the 3 century, when closer contact with Roman military
engineers was established. This resulted in the acquisition of knowledge of the structure and construction of
stone arches. The unprecedented development of the local community of Palmyra, which had the status of
municipium of exceptional independence in the Roman period, was brought to a dramatic end when Queen
Zenobia, a local ruler, made an attempt to become the monarch of the eastern territories of the Roman
Empire. The lost war terminated further development of the city in 272 AD. From then onwards, no larger
buildings, apart from the legionary camp and defensive walls, were constructed in the city. The prominent
and prestigious buildings of the camp were made of demolition material. Such an approach was practised in
the construction of early Christian churches and the conversion of old villas into houses. The fall of the city
continued till the 10" century AD, when a powerful earthquake destroyed the place so seriously that the small
community had to move to the area of the Bel Temple, the temenos, in order to create a modest settlement
there. The final large-scale projects conducted in ancient Palmyra were the construction of a mosque and
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the strengthening of the Propylaea of the Bel Temple, converted into a defence gate of the settlement. This
was the state Palmyra was found in when the ancient city was discovered by the Europeans at the end of
the 17 century. Over the centuries that followed, the ruins of Palmyra were the focus of intense research
aiming at better understanding of the history of the city, its art and architecture. The research conducted
on the methods of construction of Palmyrene buildings presented in this monograph book has given deep
insights into the factors affecting both the construction processes and techniques and, consequently, shown
their character as well as the technical approach and skills of the local master-masons in a new light. These
issues are outlined in the subsequent chapters of the book.

Why Palmyra? Why its buildings and the construction techniques used in them?

This chapter presents the key issues of the author’s research interests concerning the individual
and unique characteristics of Palmyrene buildings. The research indicated that both the desert location
and the new developmental impetus initiated by the construction of the Bel Temple, which enabled the
introduction of novel technical as well as structural possibilities, prepared the ground for innovative
construction solutions. The amazing development of the city required solutions capable of facilitating the
construction works carried out in the adverse desert oasis conditions. The conducted research indicated
that the processes proceeded differently from those occurring in the neighbouring areas of the Middle
East. An analysis of the structures and construction techniques employed in Palmyra revealed a sequence
of logical developments resulting from both the technical advances and the experience gained in previous
construction works. This building tradition developing independently in Palmyra was a unique case in the
ancient world. The new Roman construction solutions such as the arch, or the mortar vault used in other
cities of the Middle East, were skilfully adapted to the local conditions in Palmyra. Thus, the specific
situation encountered in Palmyra, where there were no classic voussoir arch structures till the early-
3" century, is an interesting message showing the engineering consciousness of the ancient designers,
constructors and master-masons. The flux of the Roman know-how did not turn out to be an obvious
phenomena, even for the communities cooperating closely with the Empire. The solutions observed in the
neighbouring areas were not known in Palmyra either.

The history of the ancient city

The impressive wealth of the city as well as its spectacular fall after Queen Zenobia’s seizure of power
are well known from the records of ancient historians. These events, however, are but a part of another
story, the essence of which was building the magnificent city in a fairly short time. Learning the history
of the city, its unique character, conditions and prerequisites will allow the reader to understand the basics
of its development. The city enjoyed great independence within the Roman Empire. Such a situation was
conducive to generating huge incomes through trade by the merchants travelling across the desert. The
proud citizens felt inspired to create a new image of their city so that it could equal the other centres of the
ancient world. Indeed, the city went through considerable changes, thus gaining its monumental character.
However, the new temples built in a classical form revealed distinct features of the earlier structures, and the
Allat Temple is a clear case of preservation of an earlier building. The magnificent development of the city
was achieved by a relatively small community. The situation in Palmyra changed fundamentally under the
Roman occupation. A legionary camp was established, the city was divided and its better, more modern and
monumental part was surrounded and protected by defensive walls. The new buildings constructed in the
city within a year utilised extensively the materials and embellishments from the old dismantled structures.
Such practices lasted virtually into the Middle Ages, when in the 12" century the last monumental building
was constructed in the ruined city.

The modern discovery of Palmyra

The interest taken in antiquities which sprang in the 17"-century Europe and continued throughout the
18" century prompted courageous travellers to cross the desert and to discover Palmyra. The result of the
expeditions was the preparation of demonstrative descriptions and drawings as well as performing surveys
and taking measurements of the ruined city and its most significant buildings. The famous description of
Palmyra by Rev. William Halifax along with the images of the city ruins by Hofsted van Essen, published
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in 1695, is well worth mentioning. The folio published by Wood and Dawkins as well as the drawings made
by Cassas were the milestones on the road to getting to know the site. The 19" century spawned a series
of expeditions to Palmyra which produced descriptions of the city and the first photographs of its ruined
buildings. In this period, however, Palmyrene inscriptions and finds of grave sculptures sparked a more
passionate interest. The 20" century was a period of archaeological research and significant broadening of
the knowledge of urban planning and architecture of the city. Excavation works were carried out by the
German, the French, the Polish, the Swiss, the Japanese and the Italian teams. But the research focused on
the embellishments and architecture of Palmyrene historic structures rather than on the technique of their
production. A general assumption was made that the advances in civil engineering in Palmyra were the
result of both the continuation of the excellent construction methods already employed in the building of
the Bel Temple and the influence of Roman architecture.

The major historic buildings

Palmyra is a place with a diverse architecture. There are monumental temples, with the most
significant one, the Bell Temple and its huge temenos, as well as smaller sanctuaries, such as the temples of
Nebo, Baalshamin and Allat. Surprisingly, the Temple of Allat, rebuilt in the mid-2" century AD, revealed
an earlier structure, dating back to the mid-1% century BC. The preserved structure of the temple bears
a similarity to another early shrine, the Temple of Rab’asire. Consequently, Palmyra displays interesting
comparative records of both the early temples and those constructed later, by using classic techniques.
The characteristic Palmyrene family tower tombs permit extensive comparisons of the subsequent changes
in their structure as well as the identification and classification of the applied construction and finishing
techniques. The influence of new ideas in architecture caused a departure from the structure of a high tower.
Instead, in the mid-2" century, one- or two-storey lavishly decorated sepulchral buildings, called temple
tombs, started to appear. From the mid-1% century AD onwards, a significant number of family underground
tombs started to be built. Some of them were parts of tower tombs, whereas others were separate structures
made in compacted soil. Although the structure of these underground sepulchres may seem to be related
to the structure of a family tomb from the Hellenistic times, there are certain criteria, including technical
solutions, that exclude direct correspondence of the underground tombs and the earlier model of family
tomb, the only one discovered so far. The city’s monumental architecture is represented by structures such as
the Agora, the Annex by the Agora, the porticos of both the Great Colonnade and the Transverse Colonnade,
the Theatre, the Monumental Arch and the Propylaea, i.e., the monumental entrance to the temple grounds
(temenos), the construction of which probably involved the alteration (raising) of the whole western wall of
the temenos. Another stage of the development of Palmyra’s monumental architecture was the construction
of the Great Gallery after the dismantling of the double portico of the temenos. The structures constructed
in the 3 century AD to provide embellishment for the Great Colonnade include the Great Tetrapylon, the
nimphaea and the arches at section B of the Great Colonnade that marked the crossing with side streets.
The remains of the houses identified and researched in Palmyra are reflective of the architecture of the
2" and the 3 century AD. An early house located in the southern part, which is the only one researched
so far, may date back to the 1% century BC. This puts it in the category of late-Hellenistic structures. The
western aqueduct is another significant facility of historical value apart from the diverse city’s buildings.
Other special engineering structures include a dam built in a valley west of the city, collecting and storing
the waters of the Wadi River as well as the defensive walls, fairly simple in structure, utilising the natural
irregular ground layout around the city. A structure with outstanding defensive features is a fragment of
a preserved thick wall, the construction of which was triggered by the real threat of attack by Aurelian’s army.
The Roman occupation of Palmyra resulted in the construction of a legionary camp, where the Principia,
the headquarters’ building as well as the defensive walls surrounding the northern part of the city were the
dominant structures. The Romans marked their presence in Palmyra by constructing public baths, adapting
the presumed residence of the rebel Queen Zenobia to suit their needs. It can be assumed that the villa was
used by the legionary commanders until the building of the Principia was constructed in the Diocletian’s
Camp, and was changed into public baths afterwards. In the 4" century AD, during the Christian period,
some of the ancient temples were converted into churches. Also, new churches were constructed. The
biggest church of Palmyra, referred to as the Cathedral, was built during the reign of Emperor Justinian, in
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the 6™ century. In this period, the defensive walls of the city were strengthened, which was achieved by the
addition of fortified towers permitting flanking fire of the army attacking the walls. The Islamic period in
Palmyra saw the filling and shutting of the northern section of the Great Colonnade with a line of stalls that
formed a part of the Arab souk. Near the souk, the first mosque was built, based on the former Caesarion.
A powerful earthquake that destroyed the city in the 11" century made the surviving inhabitants move their
households and fill the temenos of the Bel Temple. They utilised the defensive character of the place, which
could be noticed in the conversion of the former Propylaea into a defence gate. The Temple of Bel was
adapted into a mosque.

Bibliographical references

In order to facilitate the use of the extensive bibliography of the historic buildings of Palmyra,
a selection was made of the items that present and comment in full on the construction techniques and
structural solutions applied both in individual buildings and in groups of buildings. The bibliographical
references describing particular objects as well as groups of monuments discuss the issues in question in
the most complete way. Specific references also include photographs and drawings showing the structural
and construction solutions which are the focus of the author’s research interests and which are not always
presented in the cited basic source material.

The research on the antique building techniques

The research conducted on the construction techniques and structural solutions is an interesting
multi-angled issue. The chapter debates and comments on both the works of many authors dealing
with specific structure types, tools and construction techniques as well as the papers synthesising the
author’s focal issues of interest in specific areas and periods. Special emphasis has been placed on the
issue of construction of monumental buildings, where the use of large monolithic elements necessitated
the application of cranes. The arch structure, which was employed as a corbel-based solution by the
Palmyrenes, is an issue of great interest to the author. This structure was modified due to the application
of local stone. The ceilings built in Palmyra were made of timber. Attention is drawn to the possible use
of the so-called light vaulting structure, constructed by means of a timber rib frame, plastered or stuccoed
afterwards. Although such structures have not survived to our times, their application in the Middle East
was mentioned by ancient authors.

Palmyra - building materials, opportunities, prerequisites and conditions

The general principle of construction is using the materials obtained locally. Hard limestone permitting
the quarrying of monolithic blocks and slabs was an important material utilised in Palmyra from the 1%
century AD onwards. This significantly affected the development of construction techniques and structural
solutions. The desert location of Palmyra also imposed certain limitations. The lack of water and timber was
an important factor. Interestingly, despite these limitations, both timber and the so-called wet techniques
based on lime mortar and gypsum decorative stucco plaster are applied in Palmyra. An analysis of this
situation was conducted and a conclusion was put forward that a mass import of timber and fuelwood was
a fundamental prerequisite for broadening the scope of construction opportunities. Despite the limited
access to timber, construction ceramics, such as roof tiles and water supply pipes, were manufactured
in Palmyra. The author’s attention was drawn to the commercial activity of merchants, who may have
imported timber as return loads. The import of fuelwood also permitted local lime burning. Yet, in order
to use burnt lime, access to water must have been provided. For that purpose, a dam storing winter rain-
waters flowing down the Wadi River was built west of the city. The water resource was probably used in
agriculture as well as in the production of mortar. Indirectly, the research on the Palmyrene construction
techniques contributed to the broadening of the knowledge of the functioning of the ancient city.

Building techniques in Palmyra before the construction of the Temple of Bel

The oldest recognised structures in Palmyrawere constructed with the application of simple construction
techniques as well as roughly cut stones bound with clay and gypsum mortar. The outer faces of the walls
were trowelled with mortar or clad with blocks of soft limestone. Easy to carve, soft limestone was used
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for architectural embellishment. Among the structures of historical value constructed in that period there
are numerous tower tombs made of roughly cut stone. The multi-storey Atenatan Tower has an impressive
height of 20 metres. Arches and corbelled vaults were useful structures employed in the construction of
such buildings. However, the lack of a method of appropriate stone refinement, their cutting and fitting
did not permit the construction of spans larger than 1 — 1.5 m in the burial chambers. The only researched
underground tomb from that period is quite an unusual structure dating back to the 2" century BC. The
walls of the tomb passage are clad with mud brick. The structure features a mud-brick arch with a span
of 0.9 m. An analysis of the early tower tombs from the 1% century BC showed that they were constructed
without the application of specialised cranes or lifting equipment. This was evidenced by the size of the
stone used in that period as well as by the method of erecting high tower tombs by moving along and
upwards their inner perimeter.

The construction of the Temple of Bel and its outcome

The construction of the Temple of Bel became a determinant of the changes that affected both the
structure and the building techniques. The Greek master-masons employed in Palmyra applied classic
solutions of ashlar walls (opus quadratum). The construction of such a large temple required high-quality,
durable stone. The opening of a new quarry ensured supplies of hard white limestone with specific properties
enabling the extraction of large blocks and slabs with a span of up to 5 metres. In order to erect structures
made up of large blocks, the application of tools and devices such as sheaves, blocks and tackles as well as
advanced cranes was necessary. Special attention should also be paid to another fact. The Temple of Bel is
not merely a large structure made of ashlar by means of classic techniques. It is a building with an unusual
plan and surprisingly bold structural solutions. The stone ceiling over the peristasis of the temple is but
one of the unusual solutions. Here an interesting issue is explored by the author — to what extent the size
of the temple was the result of the approved design project and how much it was determined by the actual
structural capacity of the local stone. The conducted analyses of the temple indicated that a fundamental
alteration may have been introduced in the original design project. This brought about a change of the axis
of the building and necessitated a relocation of the temple entrance to the longer elevation, which produced
its interesting asymmetrical position. A structural analysis of this transformation indicated that it required
performing additional difficult construction works on the entrance gate and the portal, both of which had
a large span. Experience gained during the construction of the northern adyton of the temple, where a wide
opening was shut with a large stone block, was used. The change introduced in the plan enabled the addition
of another adyton on the southern side. Here, however, a major construction error may have appeared. It
may have resulted from imprecise conversion of measurements of particular elements from one system
into another. No more great temples were built in Palmyra afterwards, but the knowledge acquired while
building the Temple of Bel was applied successfully during the construction of other structures in the city.

Observing the construction of the Great Temple

The 1%-century Palmyra saw the construction of many public buildings. The Temple of Nebo, the first
Agora and monumental family tombs were built along with the Bel Temple. An analysis of these objects
showed that although hard, white limestone was used there, the scale of its application in this period was
relatively modest. Besides the public buildings, it was used in a few construction projects only. One of
them was a tall honorific column erected in 64 AD in front of the temple of Allat. Material limitations can
be noticed clearly in the tower tombs constructed in that period by the wealthy citizens of Palmyra. In
many cases, the application of hard limestone in decorative lintels over the tomb entrances was symbolic
of the changes to come. The structure of these objects changed dynamically over a period of 60 years
only. The improvements introduced there were a consequence of the technical advances which could be
noticed during the construction of the Temple of Bel. The application of the crane had a significant impact.
It enabled the use of ceiling blocks as well as larger stone blocks in the construction of walls. In order to
move such blocks efficiently during the construction process, it was necessary to produce elements with
relatively levelled wall courses. However, all of the changes were hindered by the limited access to a new
quarry. Initially, the application of larger blocks of hard limestone as ceiling blocks only was observed. This
permitted the widening of the narrow burial corbelled chambers. In the mid-1* century, this change was
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accompanied by a noticeable improvement in the methods of construction and refinement of the internal
walls of the burial chambers. The application of cut blocks of stone permitted a more efficient utilisation
of the cubic volume of the structure and an increase in the number of loculi (burial compartments). The
quality of the methods employed in construction and refinement works improved vastly, and in ca. 80 AD
verticality of ashlar walls was finally obtained. The ceilings made up of large slabs of white limestone had
spans of up to 3 metres. With the completion of the Temple of Bel, an increase in the number of buildings
made of white limestone was observed.

The extensive development of the city (period of AD 80 to AD 200)

After the completion of the Temple of Bel in ca. 80 AD, the city entered a period of construction of
large public buildings, in which the structural scheme of portico was repeated. The porticos constructed at
that time became higher and had a larger span. The Agora, the Agora Annex, the porticos of the temenos of
the Bel Temple as well as the columned porticos constructed in the Great Colonnade from the 2™ century
AD are examples of buildings incorporating the scheme. A structural issue that needs to be addressed here
is whether the roofs were flat, slightly raised or pitched so that they could be tiled. The issue of the flat roof
structure, widely adopted in Palmyra, is analysed in terms of span layout and rainwater drainage from clay
roofing. Since there are finds of roof tiles that were produced locally, this may indicate the application of
roofs with higher pitch at that time. The number of tiled roofs appears to be higher than it has been assumed
so far. In the early-2" century AD, there was an increasing number of examples of buildings constructed
by means of the classis technique of ashlar wall. The examples of such buildings include the Temple
of Baalshamin and the Temple of Allat. Large slabs of hard limestone were used in the construction of
ceilings in tower tombs. Interestingly, around the mid-2" century, large stone slabs were also applied in the
construction of walls. In the same period, a new structural solution appeared, in which the shafts of smaller
columns were no longer built of individual drums, but of long stone sections cut off the bedrock along the
stone strata. This enabled the production of monolithic column shafts up to 5 and 6 metres in length. Another
interesting research objective is the Theatre. It features 6-metre-high monolithic columns and a scaenae
frons made up of large, elongated stone blocks laid in Isodomic bond, which was a completely new solution
in Palmyra at that time, enabling the introduction of major changes in the construction of house walls in
future. The vaults over the side entrances to the Theatre stage are another interesting solution employed
here. Although the building was erected at the end of the 2" century AD, it displays a solution drawing upon
the corbelled arch structure. The research conducted on the arch structures identified in Palmyra showed
that although arches were used by the Palmyrene master-masons, they were not constructed of voussoirs,
but of cut blocks projecting towards the archway’s centre, just like in the corbelled arch structure. A variety
of technical solutions were employed here in order to increase the strength of such structures. These were
elongated arch stones providing counterweight as well as rebated joints, the function of which was to
stabilise the blocks against possible slipping. An engineering analysis of these solutions classified them as
corbelled-arch structures. Similar solutions can be found in the underground tombs, but the vaulting there
was intended as a decorative form imitating either the vault or the dome shape, made in thin slabs of soft
limestone bound with mortar at the back.

The dynamic development of Palmyra (period of AD 200 to AD 272)

The 3 century was a period of a dynamic development of the city, when scores of monumental
buildings were constructed. The Monumental Arch, with its unique structure, is one of them. It is an example
of corbelled arch, in which regular voussoirs were not used. Both the appropriate application of hard
limestone and the technical solutions known in Palmyra enabled the construction of an arch with a span of
almost 7 metres. Its structure indicates that voussoir arches were not constructed in Palmyra till the early-3™
century. This can be explained by the fact that the local master-masons did not have sufficient knowledge of
the principles of construction of such arches. On the other hand, it is interesting to note that arch structures
were not particularly frequently applied in the treeless city of Palmyra. It was caused by the mass import of
timber, which permitted a quick and easy construction of roofs as well as the so-called light vaults, which
might have been a substitute for structures otherwise made of stone or brick. The light vault is a timber
ribbed structure which could be finished with lath and plaster covering. The situation changed in the middle
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of the 3" century, when voussoir arch structures appeared, along with the extension of the Great Colonnade.
It can be assumed that this fundamental change was a result of direct contacts with legionary engineers,
who made such a technological transfer while residing in Palmyra during the period of cross-border fights
between the Roman Empire and Sassanid Persia. Other monumental buildings constructed in that period
include the western gallery of the temenos of the Temple of Bel, already expanded by the Propylaea of
the temple, the portico in front of the nymphaeum in section C of the Great Colonnade, the Tetrapylon
and the monumental portico in front of the residence later converted into public baths. The height of the
new structures exceeded the height of the earlier buildings. Monolithic granite columns were used in the
construction of the Tetrapylon and the portico of the public baths. These structures prove that in that period
the techniques enabling the use of much larger elements than those applied earlier were well mastered. The
introduction of a new method of erecting walls by using long stone slabs was a confirmation of the changes.
This specific solution was called opus palmyrenum. A technical analysis of the structure showed that the
application of larger elements resulted in faster construction. However, bringing to perfection the method
of lifting and assembling large slabs was considered a necessary prerequisite.

The Roman, Christian and Islamic Palmyra

The conquest of Palmyra in 272 AD ended the period of the development of the city. After 273
AD, a Roman legionary camp was built along with defensive walls around the northern part of the city.
Separating one part and changing it into a walled zone soon made the southern part of the city depopulate.
While building the camp, the Romans used the construction material and the decorative elements acquired
from the dismantled buildings constructed in the 3 century. The long slabs from the walls constructed in
opus palmyrenum were used to erect the front walls of the Principia. Many columns were moved to the
camp in order to build street porticos and arches in the Forum Gate as well as the apse of the Principia
cella. The lack of new construction projects in the city and the long-standing construction of the defensive
walls brought about the disappearance of the highly-developed construction technique. Practically no major
projects were carried out in Palmyra apart from the city walls. This situation also resulted in the withering of
local sculptor’s and stonemason’s workshops. It was only in the 4" century that Christian churches started
to be constructed. Some of them adopted the earlier buildings, while others were made of spolia, utilising
the material from demolition. In this way, the largest church in Palmyra was constructed in the times of
Emperor Justinian in the 6™ century. An analysis of the building indicated that during its construction large-
span timber arch structures were implemented in order to support the roof over the church. The church
was a project carried out by foreign builders who were brought to Palmyra. After the Arab conquest, one
row of the Great Colonnade was filled and shut with stalls made of the demolition material, and the first
mosque was constructed next to them, using the same material. The great earthquake that destroyed the city
caused the surviving inhabitants to move to the less ruined temenos of the Bel Temple. The simple buildings
constructed there contrasted with the 12"-century defence gate within which the ancient Propylaea of the
temenos of the Temple of Bel were incorporated. The gate was made of the blocks of the temenos wall,
which enabled perfect fitting of the smooth sides after being turned by 90 degrees. Another interesting
solution implemented there was a structure protecting the entrance by means of three different load bearing
systems. This monumental structure was a project constructed by external builders who were brought to
work in Palmyra. The 11"-century mosque constructed within the Temple of Bel is a building which is
relatively poorly recognised, and the structure of which was later altered significantly.

Quo vadis Palmyra?

The modern discovery of Palmyra has revealed its magnificent complex of ruins set in a unique
landscape of a green desert oasis, located at the foot of a mountain slope. The well-preserved temples
featured classic structural and construction solutions and top-notch sculptures as well as bas-reliefs.
However, a more thorough analysis of the buildings proved that the city did not develop solely owing
to the application of the excellent classic construction methods. The Roman construction techniques
exerted a relatively minor impact. In general, the advances in construction techniques followed the stages
of acquisition of the new design and construction methods. However, there were surprising changes
and limitations that spurred the development of new solutions. Constructing arches and vaults in the
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form of corbelled structures was a surprising tendency at that time. The Monumental Arch, built at the
beginning of the 3" century, is a vivid example of such a structure. In the years that followed, a spectacular
development of the city, stimulated, among others, by the application of new structural solutions and
construction techniques, was observed. Sadly, the amazing development, which resulted in the creation
of a new political centre in the east of the Roman Empire, was dramatically interrupted in 272 AD. The
centuries that followed brought numerous acts of destruction to the great historic buildings. Fortunately, an
analysis of the structures and construction techniques employed in the city permitted the identification of
development sequences, which revealed their individual and unique character in contrast to other external
culture centres in the Middle East. The development ideas and strong conservative tendencies turned out
to go side by side, which was stimulated by the ease of access to timber, purchased in large quantities by
the opulent Palmyrenes. The perfectly preserved ancient monuments facilitated the understanding of the
development processes implemented by the local master-masons. This unique heritage of ancient Palmyra
provided an opportunity to interpret the intellectual approach of the ancient builders, who adopted the arch
structure they had seen and managed to adapt it into the construction solutions they knew. The ambition
of the local master-masons combined with the full utilisation of the potential of the local material resulted
in the construction of numerous structures which did not appear in other centres of the ancient world. In
2015, Palmyra’s most valuable historic buildings that constituted the material records of all the intellectual
achievements, were barbarously destroyed. Their reconstruction is now a challenge for us, aimed at resto-
ring not only the former shape and beauty of the buildings but also their construction methods. Carved and
inscribed in stone, the processes of intellectual development of ancient builders, their understanding and
interpretation of structures as well as means of utilisation of the local material make up the unique value of
the monuments. Palmyra is a an exceptional site, where the intellectual message of the ancient approach to
the use of building materials as well as the adoption of structural solutions, preserved in a material form,
has survived to our times. This has opened up an opportunity to examine the historic buildings and draw
in-depth conclusions concerning the engineering mind of the ancient builders.
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