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Introduction

Bridges in the mountainous land of Iran, as well as structures with indigenous
architecture, have existed since prehistoric times. Bridges have undergone changes
and transformations with changes in human life and new technologies, and have
been built at each time according to the needs of that era. Several remaining
inscriptions at the site of several historical bridges in Lorestan are evidence of this
claim that Badr Ebn Hasanwayh in the fourth century AH had built huge bridges on
the rivers of Lorestan next to old bridges, especially the Kashkan River.

The lack of awareness among the local people and the country about the value of
these works, the destruction of the works and their associated environments by local
people and domestic visitors, the lack of a comprehensive and integrated protection
plan for these works, and the failure to introduce this valuable heritage to society; all
have caused these iconic and indigenous works of Lorestan to be exposed to
destruction.

This research raises the question: What are the characteristics of indigenous bridge
construction techniques in this period, and what common aspects do the studied
examples share in their construction technique and methods?

This research can lead to the identification and understanding of the techniques and
indigenous knowledge of a part of the valuable architecture (historical bridges) in
the Zagros region (present-day Lorestan) during the flourishing era of the
Hasanwayhids, and, as much as possible, introduce this valuable heritage to the
expert community and ordinary people and prepare the groundwork for its
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protection. The research seeks to understand the indigenous knowledge and
techniques of bridge construction in Lorestan during this period by analyzing these
examples. It aims to identify commonalities in the construction techniques and
methods of these bridges. An interpretive approach, using relevant research sources,
will be employed to achieve this.

Literature Review

According to the author's library studies, Persian research related to the subject has
been conducted on various topics. In three studies, the challenges of protecting the
cultural landscape of the historic Kashkan Bridge (Pirhayati et al., 2019), the
development of a framework for conserving the historic bridges of Lorestan
(Kashkan, Kelahor, Pol-e Dokhtar, and Gavmishan) along with their cultural
landscape (Pirhayati et al., 2013), and the challenges and obstacles facing the
conservation of the historic bridges of Lorestan and their associated environment
(Pirhayati, 2025) were investigated. In two research articles, the architectural
features, formation process, and dating of the Bisotun Bridge in the Hasanwayhids
territory (Moradi, 2022) and the local government of the Hasanwayhids and the
expansion of the Bisotun Bridge during this period, as well as the construction
material production workshops around the bridge (Moradi, 2023) have been
reviewed and criticized.

In a review of the history of research conducted in English, a book discusses 79
surviving commemorative inscriptions in the Iranian world from the first five
centuries of the Islamic era (622 - 1106 AD), one of which belongs to the historical
bridge of Kashkan in Lorestan (Blair, 1991). Ancient laws of bridges and masonry
arches (Brencich and Morbiduccl, 2007), restoration of historic bridges using
contemporary technology (Gregory, 2011), application of multi-criteria decision-
making methods in planning a historic bridge improvement and restoration project
(Jajac and colleagues, 2016), investigation of masonry bridges and their construction
techniques in a specific geographical location (Orfeo and colleagues, 2021), partial
reconstruction of a masonry bridge over the Deba River (Spain) according to ancient
techniques and contemporary technology (Orfeo and colleagues, 2022), are among
other topics that are addressed and they are not directly related to the mentioned
research.

Therefore, it can be acknowledged that the mentioned research in the spatial and
temporal domain investigated in the research and techniques, and indigenous
knowledge of the same region has thematic innovation.

Materials and Methods

This research has used three main sources:

» Material properties and evidence that include the remains of the architectural and
archaeological structure of the studied historical bridges;
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* Documents and all historical, geographical, etc., books related to the subject; and

* Audio documents through voice calls with experts who were aware of the history
and indigenous knowledge of the construction and restoration of historical bridges in
Lorestan. The research is interpretive in terms of its position in the three research
paradigms and is qualitative in strategic position and based on study samples. In
terms of its implementation logic, it is based mainly on inductive and sometimes
deductive arguments, and in terms of its historical purpose, it is based on an
interpretive approach.

Results

All field and library studies of the Kashkan, Kelahor, Pol-e-Dokhtar, and Gavmishan
bridges have been analyzed, and all common components in the field of bridge-
building knowledge from the Badr Ebn Najm era have been analyzed. Finally, the
physical structure and common indigenous knowledge techniques of the studied
bridges were achieved using their constituent components:

e The main structure of the common physical structure of the studied bridges and

e Access to indigenous techniques and knowledge of bridges from the Badr Ebn
Hasanwayh era.

Discussion and Conclusion

Unlike bridges built before them, the bridges of Lorestan have circular bases and
projections, which were only seen in this region during the Islamic period. On the
other hand, stone has been used with special and amazing delicacy and precision in
the exterior of the bases. The core of the foundations is typically filled with river
rubble mixed with gypsum and lime mortar. Achieving wide span coverage,
utilizing the natural and rocky bed and using the full width of the valley for bridge
construction, placing a minimum of piers with wide spans in the wet bed of the
river, placing other piers in its major bed, creating a one-sided slope to respond to
the height difference at the two ends of the mentioned bridges, Konoubandi to
reduce the structural weight of the bridge and save materials, using local materials,
correct and proper understanding of the sciences related to river hydraulics and
hydrology, are among the methods of using technique and indigenous knowledge in
erecting these magnificent properties. In addition, fourth-century architects used
appropriate construction methods and indigenous and local knowledge to build
bridges.

Keywords: Indigenous Architecture, Historical Bridges, Lorestan, Kashkan River,
Hasanwayhids
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