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Abstract

Due to construction activities in the Borujerd city of Lorestan province, a water
supply system was discovered that there was no trace of it before. This water
supply system consists of potted vases that are interconnected through tree clay
pipes (each clay section consists of six or seven pieces of water pipe). The main
structure of the water supply system starts at an average depth of 1.25 m from the
trough and continues at depth of 2.40 m and its relative slope has been determined
to be from west to east direction-wise. This structure has been implemented in a
very intelligent and accurate manner. However, so far no archaeological,
scientific, or hydrologic research has been done about them. This study focuses
on this issue. The most important questions about this newly found water supply
system are i) what is the main purpose for creating this water supply system in
the historical context of Borujerd? ii) What role do the pots between clay pipes
play in this water system? According to the presented questions, the authors in
this research try to provide scientific answers using field research, library studies,
and accurate calculations for these questions. The calculations made through the
length of the clay pipe and the intervals of the pots indicate that this water supply
system is different from the standards mentioned in the authentic historical
sources in the field of water science and suggests that after considering the
regional conditions and strengthening the structure and its stability, structural
changes have been made to it. The results indicate that the vases embedded in the
clay pipe have different applications and it is probable that it has been utilized for
dividing the water current and the ventilation of the water supply system.
Archaeological evidence suggests that this water supply system has been
constructed to supply water to the government castles and for the public
consumption purposes such as irrigation and municipal water supply which are
related to the late Qajarian period.
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1. Introduction

Studying the water supply system of each city provides invaluable information about supplying water
and how to solve the challenges related to the water supply. Surface water is one of the main elements
of public spaces and historical cities. One of the oldest water monuments discovered in Iran was the
water supply installations of the Choghaznabil temple from about 3200 years ago which was related to
the Elamite shrine. This temple has hydraulic facilities, including a reservoir, water canals, and a pond
that provides city residents with the required water. Aqueducts and water facilities were not changed or
damaged in Islamic period because the Arabs paid particular attention to the importance of economic
infrastructures. One of which was the aqueduct. Furthermore, in the Islamic era, the role of water
became practical in architecture. Accordingly, various evidence of water management, water supply
system, and related structures has been bullied in many historical sites. Each of these structures has
specific physical and hydrological roles. Therefore, as a result, it is essential to search for them in
archaeology, architecture, hydrology, and other related sciences.

Since the discovered system belonged to the Qajar period, cities used different water supply methods
due to their geographical distribution in other climates. Water was directed into the towns through
ganats, aqueducts, and channels. Also, in some of the northern areas of Iran, people used water from
wells dug in their homes. In some cities, clay pipes were used on water piping networks (continuous
horizontally) placed in clay cement. The mentioned cement becomes an impermeable coating after
drying. Using tanbushe was another technique that was common in this period. A model is a newly
developed structure that has not been researched. So, the authors intend to do their research on this
issue. This study tries to answer the outlined related questions using field methods and library studies.

2. Materials and Methods
The most important questions raised are: i) which part of the historical district was this structure

intended to supply water, and ii) what is the role of the pots between the clay pipes in the water supply
system? According to the questions set forth, this study attempts to provide scientific answers to these
questions using field methods (documentation, reference to historic districts, and image preparation)
and library studies.
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3. Results

The main structure of the discovered water supply system starts from an average depth of 1.25 m from
the passage surface and continues to a depth of 2.40 m, whose relative slope is from west to east.
According to the dimensions and measurements taken along the pots and the distance between the
pots, it was found that this water supply system is different from the standards mentioned invalid
historical sources in the field of water sciences. These structures have been changed according to
regional conditions to increase the durability and strength of the design.

According to the estimated water supply volume of the historical district of Boroujerd (64 and 66 L/s
using velocity-cross-section and the Manning equations for the east-west pipeline and 94 and 116 L/s
for the north-south pipeline), the system was able to provide drinking and household needs of the city
about 40,000 populations.

4. Discussion and Conclusion

Water amount estimated was more than the government citadel consumption used. The jars were
located in a structure similar to aerated wells. Also, considering the apparent difference between the
two types of networks (which is due to the connection and non-connection of each with the ground
surface), it was used as a ventilator in the water transmission system. In this structure, the distance
between the jars is considered to be less than 50 meters which depends on the type and capacity of the
aerator, the amount of air density in the water transmission system, the sensitivity of the structure, and
the number of water hammer along the water transfer path.

Moreover, the close distance of earthenware jars and the lines branching from them have caused these
jars to have other uses as water dividers.
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The Engineering Analysis a Newly Discovered Water Supply
System in the Historical Context (Boroujerd City)

Seyed Yaghoub Krimi!, Safar Maroufi 2 Yadollah Heidari Babakamal®, Ahmad Darvishi*, Esmail
Hemati Azandariyani ° and Hojatolah Younesi®

Abstract

Due to construction activities in the Borujerd city of Lorestan province, a water supply
system was discovered that there was no trace of it before. This water supply system
consists of for potted vases that are interconnected through tree clay pipes (Each clay
section consists of six or seven pieces of water pipe). However, so far no archaeological,
scientific or hydrologic researches has been done about them. This study focuses on this
issue. The most important questions about this newly found water supply system are (1)
What is the main purpose for creating this water supply system in the historical context
of Borujerd? (I11) What role do the pots between clay pipes play in this water system?
According to the presented questions, the authors in this research try to provide scientific
answers using Field research, library studies and accurate calculations for these questions.
The calculations made through the length of the clay pipe and the intervals of the pots
indicates that this water supply system is different from the standards mentioned in the
authentic historical sources in the field of water science. And suggests that after
considering the regional conditions and in order to strengthen the structure and its
stability, structural changes have been made to it. The results indicate that the vases
embedded in the clay pipe have different applications and it is probable that it has been
utilized for dividing the water current and the ventilation of the water supply system.
Archaeological evidence suggests that this water supply system has been constructed to
supply water to the government castles and for the public consumption purposes such as
irrigation and municipal water supply which are related to the late Qajarian period.

Keywords: Borujerd city, Qajar Period, water supply system, Governmental Castel,
Clay pipe.
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