6 Vol. 6, No. 1 fall & winter 2021-2022

Investigation of The Architectural System and Geometric Proportions of the
Central Courtyard and Its Walls in The Historical Houses of Kashan (Case
Study: Ten Historical Houses of the Qajar Period in Kashan)

Hamidreza Farshchi*!, Morteza Majidi?

1Assistant Professor, Faculty of Architecture and Art, University of Kashan, Kashan, Iran
2M.SC, Faculty of Architecture and Art, University of Kashan, Kashan, Iran

(Received 25 Oct 2021, Accepted 1 Jan 2022)

The use of pavilions and geometric principles in the
design and construction of buildings in Iran is one of its
architectural principles, so that in most buildings from
the past to the present it is well considered and
buildings that lack it are considered worthless. The
house is one of the most important man-made
structures that meets various human needs. In the
architecture of the center of the Iranian plateau, the
house is composed of various components, the most
important of which is the central courtyard as a small
garden in the heart of the house. The central
courtyard, while connecting all the spaces, meets a
variety of needs as well. The city of Kashan is several
thousand years old and has a rich historical context
with valuable houses. According to research, it is likely
that these houses have been formed with their
beautiful and coherent architecture with special
geometric thinking and systems, and geometric
principles have been used to build them. Now the main
issue of this research is what geometric proportions
and architectural systems have been used in the design
and implementation of the central courtyard and its
walls. The purpose of this study is to extract the
architectural systems and geometric proportions used
in the design of the central courtyard of the Qajar
period houses in Kashan and to investigate the
frequency of each of them. This research is based on
the method of analysis of architectural systems and
geometric proportions of the courtyard and its walls in
ten houses of the Qajar period in Kashan in order to
extract the architectural systems and its geometric
proportions. The statistical population has been
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selected based on the index of the building and the
existence of sufficient data related to the research
objectives. Also, in selecting the houses, an attempt
was made to consider different scales of houses, from
large-scale to small-scale in different parts of the
historical area of the city. In terms of time, the studied
samples are limited to the Qajar period. First, by
examining the architectural systems and geometric
proportions, three architectural systems, four, five, six
and three geometric proportions V2, V3 and v4, were
selected as the index geometric principles. Then,
according to these principles, the map of the central
courtyard of ten historical houses in Kashan was
analyzed. The results of this study indicate that the
entire yard is built with the previous design and follows
the above architectural systems and geometric
proportions. These systems and proportions can be
seen in part and in general in the plans and wall
constructions around the yard. Of course, this does not
mean that all houses have all these six architectural
systems and geometric proportions, but in some
houses, some of these proportions and architectural
systems have not been used. Architectural systems
four and six with a frequency of 15 and proportion v3
with a frequency of 9 have been the most used and the
courtyard of the Abbasid house with 14 architectural
systems and geometric proportions is the richest
house in terms of applying geometric principles.
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Table 1: Introducing ten examples of historical houses in Kashan (Haj Qasemi, 2015)
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Table yv: Architectural systems of courtyard formation and its walls in ten historical houses of Kashan
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Table y: Geometric proportions of the formation of the courtyard and its walls in ten historical houses of Kashan period.
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Table v: Frequency of using architectural systems and geometric proportions in ten historical houses of Kashan

VA s | V3 cals | V2 s | G55 lore pls | gy lome pllss | ez (g)lons plls L pb i,
- 0 \ Y \ ¥ Olwle &b \
\ \ \ - ¥ \ b JT a5 Y
- ) - \ \ ) bdpgp ol | ¥
= = \ \ = = bl sl ¥
) - ) ) \ s ol sl )
- - - ) ) = Ol s A 5

Vv Oliwe) 9 50k —pgd osled el Jlo = (oMl (3lojed g (5 lone S8




o glblb a5 |V

- ) ) ) ) ¥ b &5 A
- 3 - ) ¥ ¥ Ao als !
- - ) ¥ - - o llae s V.

Al L;ab‘}ﬁ L! QL,.»L& 39 LGJLE.C— gd)l?r.w cL;dl.@J cdo.bls
5 Ble Ol s dags gy slaals s 5 o il
U s oyt Olbls B 53 0 b3 L vV i
cg:,‘._:‘l.@.' BE .JJ‘J b iﬁ)Lg uiJ:qS cLA‘)Ua_Qj LA‘};_LLLL
eJ.g‘).fﬁz.;b'-ab‘)bbbj.f)GOiJZQSAsz\/wau
\;M‘ 4.'«'_.9) )lSm L;él.@..; 39 Wl{‘di Ll} ELESE L@,J c\;m:r‘.)

(<2

Je solone pllai

[=] - N w
ocuhruNnbLwhns
Ol J1 Gl
ol o
ol 4l ——
dlo 4l>
Ol <l

35

25 |

15 ¢

05 }|

1.2

0.8
06 |
0.4
0.2

5 T T T
Ok J1 Al

B 5 Ll olems ol oS das e 0L s
(B sl 5 ity € I L Ol
205155 8 o S Gho Sl 3L e lee 5 s LLLL
Bl s ol JTEls g5 5T S Ly solens plli
(B sl s s Sl Lo i
Solore (’U@' ol o meS dajlls 5 s oLbLL
lajlas slails 3 1SS LY L1y Slel b o niy
JTGl 3 S5 b o b1y Sll3 o S 5 Olsls

Lf."-’ ‘WL;_JT L_SLA‘U[} L Y\/ w.«\.\.&h g_,.,..:LS .J)‘.} Wli

TR §)lexe pllss

ol > —
Sk, als —
ol o> —

23 3 = T |
] £ 73
ph 1333
Ky 3?33
"_‘, 2 Y
4 4
G 5 slane s
35
3 ¢
25 |
2
15 |
1.
-« —HHHHH
0
33443333333
o - T T 1333 3
Jl}b”'j’jvq‘bﬂ;l
LV,.?) 95 ) b
4 K}
VY il
6
S.
4
3.
2.
1.
o ULH | I |
I T T T T T - T
T 9 9 IR IR
e - ¢ I (N
Jﬁ*,b"ja,i—"’jil_
15-941) > % )
4 )

343 343
3 3 3
2\\_}3 7)%%
$% 3

19499999979

S XU % 313333

{}Q’sé,jﬁj:}%
3 3

VP i

4449493933333

S5 XU % 113343

‘lﬁjhéj‘)wj%-})

;“: 35

Ol (o)l al 0>y wdin Claold g (g)laxe slapllas JSlgl,d ¥ ISLs
Fig. 3: Frequency of architectural systems and geometric proportions in ten historical houses of Kashan
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