e ﬁ d‘ o ot 2.

MUA*N)J‘DBJ KN c‘hjbq AJQJ‘ ‘W S
OI).‘J BRI L;o)’tml P olKiily ‘Lg)'L»).Q,.is 9 Lg)l.g.u IR cL;oM.w' d)‘.o.m (R0 .\4.1'3)| L;yuz';.‘ob A
Ol)'.’.‘ G ey L;o)'twl P olKiisly ‘d)'L»).Q,J} 9 d)l,o.wo IXCH R ‘d)l.o.wo 0515 sbewl Y

ahadebrahimi@tabriziau.ac.it’

asSa

sl yisy jd 4 Coul (328 duwdid iy 0l [N u")"l Siloze (slojl- i polie gl
ol (Giloyz ) Gl 6A0)lS o (slacans g sl @by 4 ol gie g cilise
S M)fuﬁ 052 LS}L“’°)ﬁ-::? 3! oﬁb L ppe Ao J.:_\.u S dadlbass u")"l OI)‘.W
sl g (Fu)l sladiged () p agf Cnl B Lol S g giluadsS (iSu 93
b sladiges diepllas (il 5 (wlibaisS slil) > @S 3 0ud L2l gai)lS slap 8
Sl g9 5 ey BLI Jlond Lol sl j1 S pn 1 39250 (Sl Sy (e 5 Coul
5225 g g a3y S5 03 ] S 5 oot ey B 6,5 38l 3 3,90
Sl a2l BB a5 g (g3 B9 93 4 oS A3 s (LS (455 dipley 9 acidio
ot nl b @) oad addlan slagiSis 3 a8 5l ASS (gananey Ban pl 4 )
Slalllas 35k jl Y CleMbl g 0 )8 (o= dhuogs b9y 4 & Cunl (A5 lagiagh £
23 o Ll Gutod ol ol 04 plol o yiuwd 53 (sladiges @)y 9 Lsus odliio (slubuls
Se8 3L g (g gl g o3l Jols) S5 BB o 93 a0 (IS8 Jase jl sy oa)lS
oS sl ol B (L6087 b Bgekid Ao 5 (6 )lS s odles guiSs ¢530)8 L (500530 Jelis)
el L2l BB cudaes (gmen pladie) 0 & Car 355 0B (Shy b gl I S
Slallas 4 lg5 o ) 2ol Lol o o 28l)) ol yn] (ol Joallygiand mains g0 4 g oy
LS SaS S 53 ol Il sl 6ai)8 Cuoye 5 clilas (o clol aususs ..\A.J)B 9 (§A=

Sl @S 3 ) ¢ a8 liaisS @S (siloo e 165 GBSy

AN 7 VA A GG PPN b
N 7ANAS UI:)JAJ é{)u
VO b dliss

https://10.66224/ker.8.4.37 (@) b awlis

Sl 5l plate g 35> dej & a8
ol (YW lea 5 2ad)
b Sl e Gl 3 )5 sl
s 9 hocuia e JBUI @ Glgie
5 (@LDM u“‘?") LS S
5 st (ks i o) JySS
s (Amjad Mohammadi et al, 2019)
0Pl Sl b e (2LAS aise (a0)l8
P ohgd b @l oy g
5o ABASE D ooph 4 mpe Jisl ddlais
2,5 solatuwl
2ol (isSe g onb 4 e s s
oy b &S Camslilins o ilyl glols oS
5 eyl lasgazee s g (90l § 428
loails S ol adbie 5 1y o laxe 50

EVRTIIR

Sl Gb Al ot S sls
Slore )8 5l (o s g 39800
@ lyojlo 5 olese & 39y slad 4 Sl
rais o8 Joo )3 9 35l oo w2 3 (2l
Amijad) cul edg Slpl (g)lexo 13 Cugn
Dby 9 o (Mohammadi et al, 2019
&S Cpre wed b ola 51 4l Sise cl
WS oo ghad 1) Soden awdin (siclgd cod
pb 4y (g paie jl Gatw Cile PR ljleso
Saremi Naeini) 15,8 o odlasl gai,8
LS‘U"'J O‘)l.o.u Cuwd ).) ‘_5..\:\.{)[5 .(Ct al, 2017
by cosgioe 1) ba ol 48 o390 (o)l3l
A8 B 05 elesds (glad b ool

5 cals gly o)S dwiin adlaod lsic b ot as,S sl 0d)lS5 adl i) asl bl 51 Alie oyl

Gl 48 )5 il pad 015,155 sladaly b aS adb o €555 (S )b dalue slagai)S gabdiws

Yo E =BV 1 (S Sl bl

YOYA=F-AY : ols cbls

o cpl & gy S (o oy COPE lsd @y
Sygo 1 o) 3 o)l olinl 465 ya .l il K (gl
b o 45 e cnlio gl



YA | ol ol sl Ol abo JT |pons odsms | caaye Glostitn g clol (aseis (3 ol 30)l8 5 28 53 00 |yl (la i)l puslisaigS

55 4 ey Sl dige) drwgi (i)l (DS g b (55 dwrin
Caol 4315y s cladine; 0 (s30,5 (g3lwodly bl g iy
Bt 0 (WAF) sdeswedsmel 5 (65l < oudl pl o5 picmon o
0925 9 Il (ol Jlate Sl (gabcamy 5 ) CgliT 4 5>
sdiss jl xels sdndied S a coles g Bibp e lbcu,
wiloals pll ola gy (ilwe e b dbaly )3 j ol Sdingy 5l (S
)bl& O &S cl oﬁlb 4 By Ao Jlswl S d}uo)ﬁ
Che SjwadsS g gl jl AiS 0y Coomd )3 Aiwilyy i ljlexe
ole Jir 5 (S (dlo (S aiS ealatul 0pl> 4 dipe !
(W20) o5, 5 (sden! llakes (b jlaxe sl €opls 4 zite odin
Sty d6S pl Cil &S WS o 3l ol Col SHlae 4 da g b
sl 0363] 551 Slwlw 055 bilgl 5 56 4G )b b (glwadsS

Lo gai)l8 adlllas 4392 90 lio (oolod i )5 )90 sl gy p ol
leie Gl 1 (S g Bladly y puw i 0920 g dwdids (il Yoo |l
b gy (98U &S Canl ol oy Ollllas b yils aslllas 0aiis’
o Iyal gaiylS” slap )8 (gadind 5 (Su,l ladiged (wyp Ban
33104 o0 paliine ope ABlie & jeSNe ddllas dx ST .l 48,55
ol Laseis g Cupe dld Sluids olae 4 Wlg o o s bl
235 31,8 edlatwl 3y50 (Su )b slals

oiR3 (b9, Y

Sl gk ol sl (&S ) (pegk ol (ol Bua 4 e L
oS Cunl jlainyge (8l oy 53 adlllae 3)90 0y g (nl )3
Ul 51 U8 4 YV (k) g ol o) g > Sitimgy
—iwey g9 5] S adlae ul ) ool e LS Sl
clialie 5 lalols cldlas sk 5l ppY Sledbl 5 cosl Lo
rob g sly cadgl (o Cgle g Can (M slaodly 5 (e
2SS isw jd el Il b gan) 8 Ol b el saiis syl
Olye a0y g i sl ik wolus I el Gilize glags )
TS 53 3250 Slasain)lS Mol anadb o (wldasS & 5290
Q@ e Gl dBby glwoyus dadllas & Ll o ol iegh
oolel Al by @SS > a)lS Elgl I So e e
s g ool Jols) S5 5L dtwd 90 a4 S oad pbos] wliddisS
L ool g )5 b olyan (s 36 Jols) o985 BB 5 (g
Sl Sy (e Sl s BB (208 b (Boebid ane i g su)lS
)l gy aej Bl jlond Tl lagin)5 51 o pn ) 39290
2 odd Il @u)ls g5 o daly U oS sl J15 o)y 350
S ol ey ol 298 pasdie gai)lS ENS] g e b @S
Koly8 5 cdlol (aswis g colul as ye )0 Wilgh o a8 Cunl Cuonl Pl
Gt 2 g ol B e 395 @l ke (sl Cuope g clili
sl oo w93 4 Gy

S s 1B el 3 4 S > (528 g o

g @SS )3 M) Elpl Sl Su s (Shgipgd Liwy

OlFe b cpl j) (SO &S (WA () Ken g (xS Cul ob)gi KURY
cﬁb 4 @LO)LEP )'l Jlswl O&n L 0 puu> .3)5 b)L:(’al d)‘l.wo)#ﬁ &
Silwoyon i 50 ol o gdo)lS 5 L(VAS VAT ()blaxe) Cunl
ohliale o800 5l (gilwe pn 08 edlatwl o ply & dine; b (gl
St )l S @S el oad gan e ik s isy &
b gy 9 4 (WYe )by sla (ol &7 Con (giluo p>
oS S Gisu p ol Ll sl gu)S el 1p) LB )8
(i ool g 38 ye3 b pole Glaggy Cusl 4855118 (583 () 2y90
ol 1yal (gain)l8 (sl 3 (saidimd 4y (Sl sladises awyp Bia b
Pl Gladises diepllss gunadl 5 wliddisS glil) )d @Sd )
Wpoj b @SS 3 0ad 2l (a8 95 G il S5 Cu g i 0
Foad Lol slageain)l5 51 e 2 53 39290 s Shg a8 g1
8,5 nlgd )5 (wyp 3)90 30 95 g dinej L

Gl g sl M slaosly 5 e Clialin ulul 5 3,554, ol
Slyr sl 25 (o0 P g 0 (b adlllas Sl iy fsledl (elos
ooy imghs ol 5] pald s (gilere Cogn 55d ol
@ Slgie ol gl Lol amd e Sl olsl sloJarllygiod et
clals Cupe g cblis ) ol jasis w]d 5 can ke
S KS Sl

.’.ls}i -“ .'.w’ .Y

S el o a8 cunl ouds plodl a8 L alaly o (sos Oldllas 1y,5]
KR Oy S BB gy o0 )8 AL g dalllas 4y alisee (gladis
5 3ot 9 Lod ) Can)lS g (5lo y (liaisS (i)l g5
vy Al g 03,5 3 3 45 10l 6,5 1B oy 390 0
ol dio opl yd

ey 095 & Bpo (Bliung oeiey Sgiagh jl (S pelel
SlS 3 {WVAD) (65405 yp rilaslyy calises (sladine) o (gai)lS
03)S w3 zaye S35 1y (g8 (WWAY) 03l ) sl sl 03,8 pasnils
i AYAD) Gl Shiaol asliis S 0,0 b 93 9 S5 ¢ Ko 51 5
AB gL 93 b S S B g 1S 00 03litl e Sl o 5 52
0 o ety b g3 dy Sy Joils

2 OT) iyl g sgate hiteme wile 35 SKdagh (S
sl (A0S (cwdin (olid 465 4 395 imghy

e Joli Wi ) lnaily WVA-) (558 5 spte (lotae
B ormed g ol Al (S pe (a8 digd dpdle )8
ol 0l 315 s o3l e (640,18 &S

Jod g yp 3303 395 Llaghys ol Sdngh (B oreen
395 e ) (VFee) Ko Jy g (aand] bl e san)8 cile
0hy sgan)ls cale )5l 5 aviin Jdod g wyp 0oy
S 2y (Pl ik slagidy,

@S’ Gan b s 3.5 ;> (Amjad Mohammadi et al 2019)
9038 JoS g 35 (93)90 Saiges g Cuwsl wtin gl 5 Ly,
Aeinichi & Valibeigh) .culons asly byl owtis cla Sig
buwg ()8 Cils & Nawy ase opl 4 095 ooy (2023
ol el Oglite Sl Ll LSy (5 jsba (e olilene
5 boaiiS p dajal lods sgou las | )'L»B&;&L:) sy jimgh
Sleds g yapedie Cusl 48)S 115 o 3)50 b2l Glodn 0925 S 5
o s ool by oed i b 3 3iod 5 (IF-Y)



YA VEF o | V8 by oyl | Fojlas [ A Jlo | Crogo g Cbilins (yild oy iy — sods dolbad

Y A-rc f"-l‘(s’

(VY ) s gl ¥ s
Figure 3. Types of Shikanj, (Pirnia, 1991)
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Figure 1. Classification of Chapire-Sazi, (Memarian, 2015)
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Figure 5. Geometry of the -12sided Karbandi, source: Al-Taha
Bonab, Nejad Ebrahimi, in press
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Table 2. Components and tools of Karbandi
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Dome of Seyyed Azizullah Mosque, Tehran b)Yazdi Karbandi
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(Encyclopedia of History, Architecture and Urban Planning of
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Table 3. Application of Karbandi in buildings
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Table 4. Types of Karbandi (images: Encyclopedia of History, Architecture and Urban Planning of Iran)
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Table 5. Types of large arches, (Encyclopedia of Iranian History, Architecture and Urban Planning)
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Figure 7. Summarizing the Great Arch.
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Figure 9. Madar Shah Soltani School - Chaharbagh, Isfahan; Formal design, connected 5 by 5, in a figure-of-eight pattern
simple large arched archwork. Formal archwork, 6 by 6

connected to each other, in a half-eighth field, (Encyclopedia of
History, Architecture and Urban Planning of Iran)
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Figure 10. Types of large arches of the simple type
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Table 6. A case example of a simple arch, (Encyclopedia of History, Architecture and Urban Planning of Iran)
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Table 7. Large arch of Yazdi and ordinary type, (Encyclopedia of History, Architecture and Urban Planning of Iran)
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Figure 11. Types of large Sosani-type arches

o (S

&9 9 03b QB (g g5 Jl gl £ 5l Wiged i Jg cnl 2
(Ang)w‘ ol W) - | UM" Lmdm)lf

(Olr] 3lopted 9 ylone gyl dolidils 252903 ¢ g £95 Jl A3 (53,90 wiged A Jgi>
Table 8. Case study of a Sosani-type arch, (Encyclopedia of History, Architecture and Urban Planning of Iran)
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Figure 12. Summary of the characteristics of the large arch of the simple and Sosani type
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Figure 20. Summarizing the large and small arches
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Karbandi is a decorative-
structural element of Iranian
architecture implemented
based on precise geometry
that has been used in various
and diverse parts of it, and
one of the important parts
of Karbandi is the application
in the construction of the
Chapireh. Iranian architects in
dome houses used the chapireh
to convert the square field into
a circle, which has two parts:
corner construction and shikanj.
The aim of this research is to
examine historical examples
and categorize the forms of
Karbandi implemented in the
shikanj in line with the typology
and  systematic

of historical examples. Also,

classification

the features of each of the
implemented Karbandi will be
examined in terms of the field
and type of Karbandi in order
to determine the relationship
between the type of Karbandi
implemented in the shikanj
with the field and sides of
the Karbandi.
background shows that the
Shikanj can be implemented
in two ways: arched and
karbandi. to achieve this goal,

The research

a classification of the form of
the Karbandi in the studied
Shikanj was presented. This
research is a qualitative research
that was conducted using a
descriptive-analytical ~method
and the necessary information
was obtained through library
studies, objective observation,
and examination of available
samples. The results of
the research show that the
Karbandi in Shikanj can be
divided into two categories
from a shape perspective: large
arch  (including simple and
with a Sosany) and small arch
(including arch with Karbandi,
simple Sakonj with Karbandi,
and Torbe Filposh  with
Karbandi), each of which has
its own characteristics that can
be applied in fields such as half-
arches. This research does not
directly provide implementation
instructions; but its results can
help in subsequent studies and
the process of recognizing
authenticity in the conservation
and restoration of the Karbandi
implemented in Shikanj.

Introduction
Karbandi is one of the most

*This article is taken from the first authot's master's thesis entitled «Study of the
geometry of the Karbandi for the identification and classification of the Karbandi
of the historical Mosques of Tabrizy» which conducted with the guidance of the

second author.
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significant structural-decorative systems in Iranian
through the
intersection of multiple ribbed arches. Beyond its

architecture, formed geometric
aesthetic refinement, karbandi operates as a precise
spatial instrument that mediates between structure
and form. One of its most important applications
appears in Chapireh-sazi, the transitional process
used in domed chambers to convert a square
base into a circular drum. Chapireh-sazi consists
of two principal components: Goshesazi (corner
formation) and Shakanj (transitional corner system).
While numerous studies have addressed chapireh-
sazi in general, the specific role and typological
variations of Karbandi within the Shakanj zone
have received limited systematic investigation.
Historical evidence suggests that Shakanj can be
executed either through simple arching (tagq-bandi)
or through Karbandi configurations; however, a
structured classification of karbandi forms in this
context remains underdeveloped. This study aims to
examine historical examples of Karbandi executed
in Shakanj and to develop a systematic typology
based on geometric base, polygonal subdivision,
and formal configuration. Furthermore, it seeks to
clarify the relationship between the type of Karbandi
and the geometric characteristics of its supporting
base. By establishing a structured classification
framework, the research contributes to a clearer
understanding of transitional geometry in Iranian
domed architecture and provides a foundation for
authenticity assessment in conservation practices.

Materials and Methods

This research adopts a qualitative approach with a
descriptive—analytical method. The phenomenon
under study was examined within its real architectural
context without experimental manipulation. Data
were collected through three primary sources: (1)
library-based studies of historical and theoretical
texts on Karbandi and Chapireh-sazi; (2) direct field
observation of accessible historical buildings; and
(3) analytical examination of architectural plans and
measured drawings. Case studies were selected from
different building types, including mosques, bazaars,
and traditional houses, where Karbandi is employed
within the Shakanj zone. No predefined analytical
framework was imposed at the outset. Instead,
typological categories emerged inductively through

comparative observation of geometric bases,

polygonal divisions, and formal characteristics. The
analytical process involved: Identifying the geometric
base (square, ecight-sided, semi-octagonal, etc.);
Determining the polygonal configuration (e.g., ,-8
-24 -16 ,-12, or -306sided subdivisions); Classifying
the formal type of Karbandi within Shakanj;
Comparing recurring geometric patterns across
case studies. Through this process, a systematic
classification model was developed.

Results and Discussion

The findings indicate that Karbandi within Shakanj
can be classified into two principal categories: large-
arch (tag-e bozorg) and small-arch (ag-e kuchak)
configurations. The large-arch category includes
two subtypes: simple and Sosoni. In the simple
type, eight-sided bases commonly employ -24sided
karbandi with a 4X4 subdivision pattern, while semi-
octagonal bases frequently utilize -36sided karbandi
arranged in a 6X6 system. In the Sosoni type, semi-
octagonal bases often incorporate -12sided 4x4
configurations, whereas in Yazdi variations, eight-
sided bases tend to employ -8sided 3% 3 subdivisions.
The small-arch category consists of three subtypes:
arching combined with Karbandi, simple Sakon;
with Karbandi, torombeh-felpoosh  with
Karbandi. In arching combined with Karbandi,

and

cight-sided bases commonly feature -16sided 5%5
configurations, while Yazdi variants use -8sided 2X2
subdivisions. In simple skanj with karbandi, square
bases frequently employ -24sided 4X4 systems.
Similarly, in torobmeh-felpoosh with Karbandi,
both ordinary and Yazdi examples typically rely
on -24sided 4x4 subdivisions over square bases.
These results demonstrate a consistent relationship
between geometric base and polygonal subdivision.
The selection of Karbandi type is not atbitrary;
rather, it reflects a calculated geometric logic adapted
to the proportions and structural requirements of
the supporting base. The recurrence of specific
polygonal systems within particular base geometries
suggests the existence of implicit design principles
guiding traditional builders. This typological
clarification contributes to a more precise reading
of transitional architectural systems and highlights
the geometric intentionality embedded in historical
Iranian construction practices.

Conclusion
Karbandi within Shakanj represents a structured
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and geometry-driven transitional system rather than
a purely decorative device. The study demonstrates
that its forms can be systematically classified into
large-arch and small-arch categories, each with
distinct geometric patterns and base relationships. A
clear correlation exists between the geometric base
and the polygonal subdivision employed, indicating
deliberate proportional logic in traditional design.
Although the research does not propose direct
construction guidelines, it provides a typological
framework that can support architectural analysis,
authenticity assessment, and conservation decision-
making in historic Iranian buildings.
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