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CONSISTENCY METHODS AND STRUCTURES GEOMETRY
OF DESIGNS APPLIiED ON THE INTERNAL
WALLS OF KIRMAN BAZAARS

Abstract. In this article the author clarifies the exploited markets in an-
cient cities such as Tabriz, Shiraz, Kirman, and geometrical and mathematical
calculations of the geometrical structure of the arches, domes and their deco-
rative compositionsnoting that the covered markets are still exploited.

In the national architecture of Iran the cover of large “dahanas” (corks)
was made by the geometric shapeslike brick, raw brick, arch built natural
stone, and dome. As it is known, there is fewer wooden building materials in
the country and in most regions of Iran, flat ceilings with pole and column
have not been used or used less. Thus, Sardarabad in Kirman is taken as
an example, and the sequence method and geometry of the projects imple-
mented in its structure are studied. Application of geometry caused to remain
Sardarbazar for centuries as an historical monument interpreted on the basis
of mathematical calculations. Balancing and proportion of its structure ele-
ments, their characteristics of the ratio are analyzed. At the end of the article
is shown that, the correct application of geometry from ancient times to the
national architecture of Iran is considered to be the main factor for centuries
of ancient buildings.

Key words: Kirman market, arc, decorative compositions, covered mar-
ket, rectangular.

Introduction. The traditional, national covered bazaars of Iran, also Ta-
briz, Shiraz and Kirman bazars are still in use and keep their working ca-
pacity. Designs applied in these bazars consist of brick material, mostly, tag
(archs), gunbez (dome) and “karbondi”’s. With their decorative compositions
and beauty, these bazars are considered precious buildings. Cover of great
“dohano” (corks) in the traditional national architecture of Iran were con-
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structed from brick, raw brick, and natural stone materials and formed as
arch, dome and “karbandi”. Also, because of lack of wooden construction
materials in Iran plane ceilings that constructed by shanks and columns were
not or less used in most regions [1]. Especially, in Iran and dry climatic re-
gions (Kirman, Kashan and others) cover of ceilings were like arch and dome
form. Therefore, cover of the traditional national covered bazars were in arch,
dome and “karbandi” shape. “Karbandis” made the condition of the building
more useful and played internal decoration role of the building.

The interpretation of the main material. Besides “Karbandis” applied
in these bazars, domes (small domes) in the upper parts of “Karbandis” were
worked among the “dohanas” of colourful beauty designs in such a way that
designs in each “dohanas” of bazars are very different from each other.

Sardar bazar of Kirman consists of severel small bazars, crossing “rasta”
(trading row) as a sample. Three main rasto joins freely to bazar. Sardarcara-
vansary is fomed among three main rasto. This bazar locates in the centre of
the ancient “baft” (structural junction) of Kirman. Consistency, methods and
geometry of the applied designs are researched in the present article [4].

Picture 1. Kirman Sardar bazar corridor.
Picture 2. Arches, domes, small arches
of Kirman Sardar bazar [5].

Karbondi” designs that sued among the
arches in the designs of Kirman bazar build-
ing is a simple decahedra, zamina of karbandi
is foursquare. Sides are proportional and ap-
proximately are b=4, a=3, sides of karbandi
are calculated as 2[(a+b]-2]. 2[(3+4)-2]=10. B

The medium (area) of circle is drawn on
the quadrangular zamina (base). (Sketch 1).
Then, one pentagonal is drawn as belowmen-
tioned within the circle in order to divide the
medium — area of circle into ten equal parts.
AB and CD diameter of circle is drawn and
BO radius is divided into two equal parts. Thus, F point is got. Then such Kaman
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with FD radius the centre being F is drawn, so that it could cross AB line on the E
point. Afterwards, the second Kaman with DE radius is drawn in the centre D and
Kaman crosses AD arch on the H point. H and D points are connected. Thus, one
side of pentagonal is obtained, other sides are also obtained with this method. The
circle has been divided into five equal parts as a result (Sketch 2).

Sketch 1 Sketch 2

HD, HG, GP and KD arches are divided into two equal parts according to
the Sketch 3.
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An arc with radius more than HD/2 is drawn having H centre point on
the HD point. So, radius is drawn being bigger than HD/2 in the D centre,
perpendicular line is drawn from crossing of these two Kamanstowards HD
Kaman and this perpendicular line divides HD Kaman into two equal parts.
DK, PP, PG, GH arcs into two equal parts according to the said method. Thus
encircled circle in the foursquare is divided into ten equal parts in the ABCD
“zomind” according to Sketch 3. As BC side of foursquare covers 1/3 of cir-
cle, connects the points of circle in the form of 3x3 and lines of “karbondi”s
plan are obtained from crossing to these lines according to sketch 4. At that
time one arch can be considered for all lines of karbandi [3].

Here the arch(five and seven) may be considered as an arch according to
the sketch 5. Three parameters “karbandi” of bazar “rasto” (coridor) is got
from crossing of these arches according to the sketch 9.
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Sketch 5 Sketch 6

Sketch 7 (B-B cut)

Sketch 9. Geometry of three parameters “karbandi” of bazar
Structure and geometry of decoration design of “Karbandi” upper domes.

Picture 2. Geometric design of
“Karbandi” upper domes

Geometry of this design based on
circle crossing and R1 radius is drawn
equal to “somso” radius according to
S1 circle (sketch 10) in the first step
while geometric drawing [6]. Then
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medium (area) of S1 circle is divided into 20 equal parts (sketch 11). In the
second step, they are connected to each other as one section of AB line in the
form of 6x6 according to the Sketch 12. Another circle with AB=R2 radius is
drawn by considering each division of S1 circle as a centre and it is called S2.
For example, two points,a andb are considered as a centre.

One circle with AB=R2 radius is drawn in the A centre. Also, another cir-
cle with AB=R2 is drawn in the B centre. K point is obtained from crossing
of two circles on the T1 vertical line (diameter of circle). Then, the distance
from O up to k is called R3. A circle with R3 radius is drawn in O centre and
is called S3 (Sketch 13). External part of geometric pattern is obtained from
crossing of S2 circles [2]. Thus, geometric patterns are formed from crossing

of S2 circles according to the Sketch 14.
S4
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Conclusion. Operation and protection of historical national and tradition-
al buildings, as well as, safeguarding of Sardar bazar in Kirman city as a his-
torical monument was possible thanks to geometry science, because science
of geometry allows defence and protection of traditional, national buildings,
also plays great role in their being fascinating and proportional. So, balanc-
ing, proportionality and correlation of structural elements of a building is
possible by means of geometric logic. Geometry played great role from the
most ancient times in city architecture and town-planning in the world culture
and was almost, one of the main factors of protection of these traditional —
national buildings for many centuries.
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Ohmad Panahi (Iran)

Kirman bazarimnin daxili divarlarinin sathlorinds tatbiq

olunan layihaslorin ardicilhq iisullar1 vo strukturlariin hondasasi

Hazirki maqalado miisllif Tabriz, Siraz, Kirman kimi qodim tarixo malik
olan gohorlordos ortiilii bazarlarinin halo do istismar olundugunu qeyd edorok
bu bazarlarda totbiq olunan layihsalorin, taglarin (arkalarin), giinbozlorin
handasi qurulusunu vo onlara vurulan bazok kompozisiyalarint hondasi vo
riyazi hesablamalrla aciqlayir.
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[ranin milli memarliginda bdyiik “dohano”lorin (agizliglarin) &rtiiyii
karpic, ¢iy karpic, tobii das materialindan tikilmis tag, glinbaz, kimi handasi
formalar vasitos ilo aparilmisdir. Molum oldugu kimi 6lkoads taxta tikinti ma-
teriallar1 az oldugundan Iranin oksor regionlarmda millove siitunla tikilon
miistovi tavanlardan istifadoe olunmamisdir vo ya az istifade olunmusdur.
Odurki, Kirman gsharindoki Serdarbazari bir niimune kimi gotiirtilorok onun *
(struktur qurulugunda totbiq olunmus layihalorin ardicilliq isulu ve hondasasi
aragdirilir, Sordarbazarinin aslor boyu tarixi abide kimi qalmasina sebab olan
handasi elmnin totbiqi riyazi hesablamalar osasinda sorh olunur vo onun
struktur qurulus elementlorinin balanslagdirilmasi vo miitonasibliyi, nisbatlori
xiisusiyyatlori tohlil olunur. Maqalanin sonunda gdstarilir ki, handasa elminin
lap qodim zamanlardan Iranm milli memarliginda diizgiin totbiq olunmasi
gadim binalarin asrlor boyu qalmasinin asas amillori hesab olunur.

Acar sozlor: Kirman bazari, tag, dekorativ kompozisiyalar, ortiilii bazar,
dordbucagql.

Axmeo Ilanaxu (Hpan)

Metoabl 1mOC/I€10BATEILHOCTH U T€OMETPUS CTPYKTYP IPOEKTOB,
NPUMEHEHHBIX HA MIOBEPXHOCTH BHYTPEHHHUX CTeH pbIiHKa Kupman

B crarbe aBrOp, oT™Meuas (yHKIMOHUPOBAHUE M B COBPEMEHHOCTH KPbI-
TBIX PBHIHKOB B TAKMX ropojiax, 001a1aloux ApeBHeH ucropueii, kak Tedpus,
upa3, Kupman, pazpsacHSIET ¢ IOMOILBIO FEOMETPUUECKUX U MaTeMaTuye-
CKMX pPacyeTOB I€OMETPHUYECKYIO CTPYKTYpy IIPOEKTOB, ApOK, KyIIOJIOB U
HCIIOJIB3YEMBIX B HUX OPHAMEHTAJbHBIX KOMIIO3ULUN, UMEIOIIUX MECTO B
YCTPOMCTBE PHIHKOB.

B npanckoii HalMOHATBLHON aPXUTEKTYPe COOpYKeHUe 0a3bl ObLIO BBINOI-
HEHO MTOCPEICTBOM TAaKUX T€OMETPUUECKUX (HOpM, KaK apka, KyHoJ, IPpH 3TOM
HCIIOJIb30BAIMCh KUPIIUY, KUPIIHY-CBIPELl, IIPUPOIHBINA KAMEHHBIN Marepuall.
Kak u3BecTHO, B CBSA3M C HEIOCTATOUHOCTBIO CTPOUTENBHBIX MATEPUATIOB U3
JiepeBa B CTpaHe, B 0OJIbIIMHCTBE pernoHoB Mpana 1100 He HCIOIb30BaTHCh
IUIOCKKE TOTOJIKUA U3 LINHIEH U KOJIOH, JIMOO K MX BO3BEICHUIO Ipuderain
B OYCHb pelKUX ciayvasx. Tak, B3AThIl B KauecTBe oOpasua peiHoK Caprap B
ropone Kupman, o0ycinoBiauBaeT u3yyeHHE METO/a MOCIEeI0BATEIIbHOCTU U
TEOMETPUIO NIPOEKTOB, IIPUMEHEHHBIX B YCTPOMCTBE €r0 CTPYKTYPBI, Ha OC-
HOBE MaTEMaTHYECKUX PACUETOB OOBACHACTCS IPUMEHEHNE F€OMETPHUECKON
HayKH KakK IIPUYMHA COXPAHHOCTH Ha NPOTSLKEHUU BEKOB pbiHKa Cappap B
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KaueCTBE MCTOPUUECKOTO MaMITHUKA, AaHAJTM3UPYETCS COITIACOBAHUE U YPaB-
HOBEILIMBAHUE €r0 CTPYKTYPHBIX 3JIEMEHTOB, COOTHOIIEHHE 0COOeHHOCTElH. B
3aKJIIOYEHUE CTAaThU MOKA3aHO, YTO BEPHOE MPUMEHEHHUE C IPEBHUX BPEeMEH
reOMETPHM KaK HAyKH B MPAHCKOH HAllMOHAJIBHOM apXUTEKType CUUTAETCS
OCHOBHBIM (DaKTOPOM COXPAHHOCTH JPEBHUX COOPYKEHHH Ha MPOTSKEHUU
BEKOB.

Kniouesvie cnosa: bazap Kupmana, apka, 1eKOpaTHUBHbIE KOMIIO3HIIUH,
KPBITBIN 6a3ap, YeThIPEXyTrOIbHUK.
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