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1970-iani wlebis bolos damevala bolnisis raionis sofel saraClos 
maxloblad mdebare manxutis VI-VII saukuneebis ori SesaniSnavi eklesiis 
restavraciis proeqtis Sedgena. erTi, borcvis mwvervalze mdgari 
eklesia, mcire zomis darbazuli tipis nageboba CrdiloeTis saTavsiT, 
sanaxevrod iyo dangreuli. meore, qvemoT, ferdobze mdgari eklesiis 
Taviseburebas naliseburad Sverili absidi warmoadgens. am eklesiis 
sruli aRdgenisTvis TiTqmis yvela elementi (kamaris ori rigi da 
Taro karnizis done) iyo SemorCenili. eklesiebi TiTqmis Tanadroulia, 
bevri aqvT saerTo, erT TargSia gamoyvanili sakurTxevlis absidebi da 
lunetiani Sesasvlelebi, Tumca sxvadasxva xuroTmoZRvris, ostatisa da 
Segirdis xelwera aSkarad igrZnoba. zemo eklesia ufro adrea agebuli, 
savaraudod, VI saukunis bolo meoTxedSi. misi ostati ufro akademiuria. 
qvemo eklesiis mSenebeli filigranuli ostatobisa da tufis poliqromiis 
demonstrirebas cdilobs. Seudarebelia lunetis wyoba da CrdiloeTi 
fasadis feradovani gama. samxreTi fasadis mSeneblobac feradi kvadrebiT 
dauwyia, magram gagrZelebis ufleba ar misces. naliseburad Sveril 
absidze yviTeli tufis mxurvalebas firuzisferi sartylebiT anelebs. 
dasavleT fasadze Rvinisferi tufis Serevis ufleba eZleva, xolo 
CrdiloeTze _ Tavisuflia. orive eklesiaze dasavleTisa da CrdiloeTis 
fasadebi yrua, aq kedlebs arc cokoli aqvs. 

Tavdapirvelad ar vapirebdiT zemo eklesiis srulad aRdgenas, magram 
saWirod miviCnieT grafikuli rekonstruqciis mizniT proporciuli analizi 
Cagvetarebina. kvlevis dros Cveni yuradReba miiqcia Semdegma garemoebam: 
zemo eklesiis calkeuli sidideebi 13 sm-is jeradi iyo, xolo qvemo eklesiisa 
_ 7 sm-is jeradi. msoflio metrologiis istoriaSi cnobil sazomTagan 13 
sm-is jeradi sididea egvipturi samefo wyrTa, 52,35 sm(52/4), xolo 7 sm-isa _ 
mcireaziuri futi 34,9 sm(35/5). Zeglze Catarebuli gawmendiTi samuSaoebis 
dros aRmoCnda 21 sm simaRlis Tarokarnizis fragmentze nakawri 7 da 13-sm-
is bade. rogorc Cans, es ori sazomi erTiani sazomi sistemis nawilia. adli 
dayofili or da sam nawilad. 52.35X2=34.9X3=104.7 Tavis mxriv es ori zoma 
savaraudod, ufro mcire sidideebisgan Sedgeba, rac sxvadasxva proporciis 
agebis saSualebas iZleoda. 

bibliur wyaroebSi aris araerTi miniSneba sxvadasxva zomis danayofebiT 
Sedgenili sazomi joxis, e. w. `lelwamis~ Sesaxeb. magaliTad moviyvan 
ezekielis wignis oSkur-ierusalimur xelnawers:

 `aqunda xelsa mis kacisasa lerwami sazomiT equs wyrTiTa da cid erT.~ 
xolo gelaTur versiaSi `lelwami zomiT wyrTaTa equsTaჲ wyrTiTa da 
gojuliTa.~ (iezekieli, 40,5) 

pirvel versiaSi sazom joxs wyrTa da cida danayofebi aqvs, meore 
versiaSi _ wyrTa da gojeuli danayofebi. 
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At the end of the 1970s, I was assigned to draw up a project for the restoration of two 
outstanding churches of the VI-VII centuries in Mankhuti, near the village of Sarachlo, 
Bolnisi region. One, located on the hilltop a small hall-type structure with a side-room on 
the northern side, was half-destroyed. The second church, below, standing on the slope, is 
characterized by a projecting horseshoe-shaped apse. For the complete restoration of this 
church, almost all the elements (two rows of the vault and the level of the  cornice with 
rectangular moukding) were preserved. The churches are almost contemporaneous, they 
have much in common, the altar apses and entrances with  lunette are performed in the 
same pattern. However, the handwriting of different architects, craftsmen and apprentices 
is clearly visible. The upper church was built earlier, probably in the last quarter of the 6th 
century. Its mastery is more academic. The builder of the lower church is trying to demon-
strate filigree craftsmanship and polychromy of tuff. The arrangement of the lunette and 
the color range of the northern facade is incomparable. The construction of the southern 
facade was also started with colored stones, but the craftsman was not allowed to proceed. 
The brightness of yellow tuff on the arched apse is moderated by turquoise cinctures. The 
craftsman is allowed to mix wine-colored tuff on the western façade, whereas the northern 
façade are plain. The western and northern facades of both churches are blind, and the 
walls here do not even have a plinth (socle). 

Initially, we did not intend to completely restore the upper church, but we considered it 
necessary to do a proportional analysis for graphic reconstruction. During the research, our at-
tention was drawn to the following circumstance: the separate dimensions of the upper church 
were a multiple of 13 cm, and those of the lower church were a multiple of 7 cm. Among the 
measurements known in the history of world metrology, the multiple of 13 cm is the Egyptian 
royal cubit, 52.35 cm (52/4), and multiple of the 7 cm is Asia Minor foot is 34.9 cm (35/5).

During the cleaning works carried out on the monument, a scratched grid of 7 and 13-
cm was found on a 21 cm high fragment of cornice with rectangular moulding. It seems 
that these two measurements are part of a single measurement system. ‘Adli’ is divided 
into two and three parts. 52.35X2=34.9X3=104.7 In turn, these two measures probably 
consist of smaller units, which allowed to build the construction of different proportions.

In biblical sources, there are several references to a measuring rod made up of different 
size units, so-called ‘leltsami’. As an example, I will cite the Oshki-Jerusalem manuscript 
of the Book of Ezekiel: ‘The length of the measuring rod in the man’s hand was six long 
cubits, each of which was a cubit and a handbreadth.’ However in the Gelati version it is - 
‘‘leltsami’ of the size of six cubits and a ‘gojeuli.’’ (Ezekiel, 40,5)

In the first version, the measuring rod has cubits and handbreadth as units, in the sec-
ond, it has cubits and a ‘gojeuli’. `It took Solomon thirteen years, however, to complete 
the construction of his palace. He built the Palace of the Forest of Lebanon a hundred 
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`camet weliwads iSenebda solomoni sasaxles da bolos daasrula. aiSena 
libanis tyis saxli, sigrZiT asi wyrTa, siganiT ormocdaaTi da simaRliT 
ocdaaTi.~ (sveticxovlis gegmis zoma) (1 mefeTa 7:1-2).

sulxan-saba orbelianis `leqsikoni qarTuli~ sigrZis sazomi 
erTeulebis saxelwodebebs ase ganmartavs:

eji _ sami mili erTi eji ars. erTi eji ars sami aTasi biji, romelsa 
frangni leRas uwoden.

lelwami sazomisa _ ese ars xali (joxi) sazomeli, romeli ezekias 
40 Tavsa weril ars. ese iyo zomiT eqvsi mtkaveli, romelsa TurqTa 
galatozni SimSad uwoden.

mxari _ oTxi wyrTa erTi mxari ars, vidre orTave xelTa srulad gawvda.
wyrTa _ ars idayviTgan TiTis wveramde.
biji da nabiji ganiyofebian: nabiji ars erTis ferxis gardadgma, xolo 

biji meoris gardanacvleba, romeli zomiT iqmnebis xuTi terfi ferxT 
gardadgma.

gojeuli _ ese ars orTave cerT gojebi SeyriT sigrZezed.

anTropometruli analiziT wyrTa, manZili idayvidan SuaTiTis 
wveramde Sedgeba 2 mtkavelisgan (ceri da neki gaWimuli), mtkaveli _ 
2 nebisgan (xelis guli), cida (ceri da saCvenebeli gaWimuli) Seadgens 
wyrTis 2/5-s da wyrTis meoTxedTan, nebTan oqros kveTis proporciaSia. 
ufro mcire sididea gojeuli (orTave cerT gojebi SeyriT sigrZezed), 
rac wyrTis 1/6 da lerwmis 1/36-ia. ufro mcire sididea neki (neka TiTis 
bolo saxsari), gojeulis mesamedi, xolo adlis 1/36. umciresi sididea 
TiTi (SuaTiTis ganivi zoma), gojeulis meoTxedi, xolo wyrTis 1/24 
nawili.

egviptur samefo wyrTasTan Sesabamisi proporciuli zomebi iqneba:

•	 lerwami _ 6 wyrTa 52.35*6 = 314 sm(P)
•	 mxari, saJeni _ 4 wyrTa 52.35*4 = 209 sm (10 cida)
•	 SimSa _ 6 mtkaveli = 3 wyrTa 52.35*3 = 157 sm
•	 adli _ 2 wyrTa 52.35*2 = 104.7 sm
•	 wyrTa _ 52.35 sm
•	 mtkaveli _ 52.35/2 = 26.175 sm
•	 cida _ 52.35/5*2 = 20.94 sm
•	 nebi _ 26.175/2 = 13.08 sm
•	 gojeuli _ 52.35/6 = 8.725 sm
•	 neki _ 8.725/3 = 2.9 sm
•	 TiTi _ 8.725/4 = 2.8 sm
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cubits long, fifty wide and thirty high.` (dimensions of the Svetitskhoveli Cathedral 
ground plan) (1 Kings 7:1-2).

“The Georgian Dictionary” by Sulkhan-Saba Orbeliani explains the names of units 
of length as follows:

Eji - one “eji” is three miles. One “eji” is “three thousand “biji” (pace), which the 
French call “legha”. 

Leltsami sazomisa (a measuring rod) - this is a measuring rod, which is written in 
the 40th chapter of Ezekiel. This was the size of six “mtkaveli” (span), which the Turkish 
stonemasons called “shimsha”.

Mkhari (an arm) - one “mkhari” is four cubits, and also length of both arms fully 
stretched out.

Tskrta (a cubit) - It is the distance from the elbow to the tip of the finger.
”Biji” and “nabiji” (pace and step) are different: “nabiji” is one walking step, however 

”biji” is the distance on level ground between the heel of one foot and the heel of the same 
foot where it next touches the ground, also size of which makes five footsteps. 

Gojeuli - this is the length of two joint thumbs. 

According to anthropometric analysis, a cubit - the distance from the elbow to the tip of 
the middle finger is 2 “mtkaveli” (span)(a thumb and a little finger stretched), “mtkaveli” 
is 2 “nebi” (a palm of a hand), ”tsida” (a thumb and an index finger stretched) equals to 2/5 
of a cubit and is in golden ratio with “nebi”, a quarter of a cubit. “Gojeuli” is a smaller size 
measure (the length of two joint thumbs), which is 1/6 of a cubit and 1/36 of a “lertsami”. 
“Neki” is even a smaller size measure (the last joint of the little finger), a third of a “gojeu-
li”, and 1/36 of an “adli”. The smallest size measure is “titi” (transverse size of the middle 
finger), a quarter of a “gojeuli”, and 1/24 of a cubit.

Proportional measures corresponding to the Egyptian royal cubit are: 

•	 Lertsami (measuring rod) - 6 cubits 52.35*6 = 314 cm(P)
•	 Mkhari, sazhen - 4 cubits 52.35*4 = 209 cm (10 handbreadths)
•	 Shimsha - 6 spans = 3 cubits 52.35*3=157 cm
•	 Adli - 2 cubits 52.35*2 = 104.7 cm
•	 Tskrta (cubit) - 52.35 cm
•	 Mtkaveli (span) - 52.35/2 = 26.175 cm
•	 Tsida (handbreadth) - 52.35/5*2 = 20.94 cm
•	 Nebi - 26.175/2 = 13.08 cm
•	 Gojeuli - 52.35/6 = 8.725 cm
•	 Neki - 8.725/3 = 2.9 cm
•	 Titi - 8.725/4 = 2.8 cm
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mcireaziuli futis (34.9 sm) jeradi zomebia:

•	 saJeni _ 6 futi 34.9*6 = 209 sm
•	 biji _ 4 futi 34.9*4 = 139.6 sm
•	 arSini _ 2 futi 34.9*2 = 69.8 sm
•	 futi _ 34.9 sm
•	 naxevarfuti _ 34.9/2 = 17.45 sm
•	 futmeoTxedi _ 34.9/4 = 8.725 sm igive gojeuli

Zvel saqarTveloSi iyo sxva ganzomilebebic:

• aRaji _ Tavdapirvelad igi gzebze dasmul boZebs Soris manZils 
gamoxatavda. Semdeg droze damyarebuli sazomi gaxda da mxedris 
mier erT saaTSi gavlil manZils udrida. amis gamo misi zoma 
sxvadasxva dros 5.7-6.7 km-is farglebSi meryeobda.

• eji _ manZilis sazomi erTeuli XII-XVIII saukuneebis saqarTveloSi. 
udrida 6-7,5 km-s. eji iyo manZili, romelsac aqlemi erT saaTSi 
gadis.

• farsangi _ igive eji.
• Tofi _ sazomi erTeuli Zvel saqarTveloSi. XVIII saukuneSi 

saqarTveloSi TofiT izomeboda qsovili Tofis sidide iyo 8-10 
metri (8–10 adli).

• manZili _ manZilis sazomi erTeuli XVIII saukunis saqarTveloSi. 
Semovida iranidan, udrida 15.5 km-s.

• piri _ daWrili SeSis sazomi. udrida 1/4 saJens (daaxloebiT 53 sm).

bibliaSi mocemuli zomis erTeulebia: 

•	 wyrTa _ 43 sm
•	 didi wyrTa _ 52 sm
•	 lerwami (ezek. 40,5) _ 3,3 m
•	 mxari (saqme 27,28) _ 4 wyrTa 180 sm
•	 utevani (luk. 24,13) _ 185 m
•	 mili (maT. 5,41) _ 8 utevani _ 1480 m
•	 SabaTis gza (saqme 1,12) _ 2000 wyrTa _ 1040 m
biblia. saqarTvelos sapatriarqo. Tbilisi 1989 w. gv. 1216 

Zveli qarTveli xuroTmoZRvrebi nagebobaTa asagebad ZiriTadad 
iyenebdnen sazom joxs, e.w. `lelwams~, romelic wiboebze datanili 
naWdevebiT iyo dayofili egvipturi samefo wyrTisa (52.35sm) da 
mcireaziuri futis (34.9sm) tol sidideebad. Zvel qarTul wyaroebSi 
futis dasaxelebas ver ipoviT. TargmanebSic ki wyrTa gvxvdeba. iSviaTad 
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The multiple measures of an Asia Minor foot (34.9 cm) are:

•	 Fathom - 6 feet 34.9*6 = 209 cm
•	 Pace - 4 feet 34.9*4 = 139.6 cm
•	 Arshin - 2 feet 34.9*2 = 69.8 cm
•	 Foot - 34.9 cm
•	 Half-foot - 34.9/2 = 17.45 cm
•	 Quarter-foot - 34.9/4 = 8.725 cm  Same as gojeuli

There also were other measurements in ancient Georgia:

• Aghaji - originally it defined the distance between the poles on the roads. Then it be-
came a measure based on time and was equal to the distance covered by a rider in one 
hour. Because of this, its length fluctuated in the range of 5.7-6.7 km at different times. 

• Eji - a unit of distance measurement in Georgia in the 12th-18th centuries. It was 
equal to 6-7.5 km. “Eji” was the distance traveled by a camel in one hour.

• Pharsangi - same as “eji”.
• Tophi (a gun) - a unit of measurement in ancient Georgia. In the 18th century in 

Georgia, fabric was measured with “tophi”. The length of “tophi” was 8-10 meters 
(8-10 adli).

• Mandzili (distance) - unit of distance measurement in the 18th century Georgia. It 
came from Iran 15.5 km.

• Piri - a measure of chopped firewood. It was equal to 1/4 sazheni (about 53 cm).

Units of measurement given in the Bible are:

•	 Cubit - 43 cm
•	 Long cubit - 52 cm
•	 Measuring rod - (Ezek. 40,5) - 3,3 m
•	 Arm - (Job 27,28) - 4 cubits 180 cm
•	 Furlong - (Luke 24,13) - 185 m
•	 Mile - (Matthew 5,41) - 8 Furlongs 1480 m
•	 Sabbath-way - (Job 1,12) - 2000 cubits - 1040 m

The Bible. Patriarchate of Georgia. Tbilisi 1989, p. 1216
The ancient Georgian architects mainly used a measuring rod, the so-called “leltsami”, 

which was divided by the marks applied in sizes equal to the Egyptian royal cubit (52.35 
cm) and the Asia Minor foot (34.9 cm). You will not find the name “foot” in old Georgian 
sources. Even in translations the “cubit' is instead. “Biji”, which is equal to two steps, is 
also rarely found. Some sources refer to a men's cubit which means a long cubit.
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gvxvdeba biji, rac ori nabijis tolia. zog wyaroSi moixsenieba mamakacis 
wyrTa, rac did wyrTas gulisxmobs. `mefH basanelTaY, marto daSTa 
rafanelTagan. da iyo cxedari misi cxedari rkinisaY da Znelovansa mas ZeTa 
amonisTasa dadgomil iyo igi, cxra wyrTaY sigrZe misi da oTx wyrTa sivrce 
misi wyrTa mamakacisaTa.~ (meore rjuli, 3,11)

mcire wyrTa, savaraudod, dedaTa wyrTaa, rac Cvens mier aRdgenil 
lerwamze mcireaziuri futis tolia (34,9sm). msgavs magaliTebs 
metrologia icnobs. berZnul-romaul sazomTa sistemaSi iyo palma 
maJori da palma minori (didi da mcire nebi). ioane damaskelTan aris 
sayuradRebo cnoba `...ipoves Zeli ese, samwyrTaY, gina oTxwyrTaY~ _ rac 
erTi zomis sam da oTxnawilad dayofaze migvaniSnebs. ra daniSnuleba 
hqonda danayofebs? is iZleoda sxvadasxva proporciuli sistemis, 
mag. oqros kveTis agebis SesaZleblobas. mcxeTis jvris mcire taZarze 
SeiniSneba 1/2,5 proporciuli damokidebuleba _ 17,45 da 7 sm.

egvipturi samefo wyrTiT Sedgenili lelwami 6 wyrTis tolia, 
(52,35 X 6 = 314) 3 m da 14 sm-is, rac santimetrebSi udris P-is, anu 1 m 
diametris wris perimetrs. msgavsi sazomi joxis fragmenti aRmoCenilia 
novgorodSi. misi sami wibo dayofilia sxvadasxva daSorebis eqvsnawiledi 
sididis naWdevebiT. zomebs Soris Semdegi proporciaa: Tu umcires 
sidides A-s CavTvliT kvadratis gverdad, saSualo zoma B udris am 
kvadratis diagonals (kvadratuli fesvi 2-dan), xolo udidesi zoma 
C ormagi kvadratis diagonalis tolia (kvadratuli fesvi 5-dan). Cven 
mier warmodgenil sazomze Semdegi proporciaa: Tu kvadratis gverdad 
miviCnevT arSins (70 sm), kvadratis diagonali metris tolia (99,9sm), 
xolo ormagi kvadratis diagonali adl-naxevars, SimSas anu zustad sam 
did wyrTas udris (157 sm).

TvalsaCinoebisTvis, Tu ramdenad axlos aris qarTul kulturasTan 
egviptur-mcireaziuri samyaro, warmovadgenT Zveli msoflios calkeuli 
kulturis qveynebis sazomTa SedarebiT cxrils.

qarTuli xuroTmoZRvrebis umTavres Zeglebze Catarebulma gazomvebma 
Semdegi kanonzomiereba gamoavlina: 

•	 nagebobaTa gabarituli da sxva zomebi am sazomis mrgvali 
sidideebisgan Sedgeba. 

•	 gumbaTovan xuroTmoZRvrebaSi ganiv fasadebze gumbaTi umetesad 
qveda tanis proporciulia. 

•	 interierSi gumbaTis sferos radiusis Sefardeba gumbaTis 
simaRlesTan da qveda tanis simaRlesTan epoqis mxatvrul-
stilistur amocanas eqvemdebareba da umetesad iatakidan gumbaTis 
zenitamde manZilis jeradia.
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 ”For only Og the king of Bashan was left of the remnant of the Rephaim. Be-
hold, his bed was a bed of iron. Is it not in Rabbah of the Ammonites? Nine cubits 
was its length, and four cubits its breadth, according to the common cubit.” (Deu-
teronomy, 3,11)

The short cubit, probably a women”s cubit, according to the measuring rod recovered 
by us is equal to an Asia Minor foot (34.9 cm). Metrology knows similar examples. In the 
Greco-Roman system of measurements, there were palma major and palma minor (large 
and small “nebi”). There is a noteworthy report by John of Damascus “...they found a rod, 
with three and four cubits” which indicates the division of one measure into three and four 
parts. What was the purpose of these units? It allowed the construction of different propor-
tional systems, for example a golden ratio. On the small temple of Jvari of Mtskheta, there 
is a proportional relationship of 1/2.5 - 17.45 cm and 7 cm.

“Leltsami” (measuring rod) assembled with an Egyptian royal cubit is equal to 6 
cubits (52.35X6 = 314) 3 m and 14 cm, which in centimeters is equal to P, or a perime-
ter of a circle with a diameter of 1 m. A fragment of a similar measuring rod was found 
in Novgorod. Its three edges are marked into six different sized parts. The proportions 
between the sizes are as follows: if we consider the smallest size A to be the side of a 
square, the average size B is equal to the diagonal of this square (the square root of 2), 
and the largest size C is equal to the diagonal of the double square (the square root of 
5). The measuring rod presented by us has the following proportion: if we consider an 
“arshin” (70 cm) as the side of a square, then the diagonal of the square is equal to a me-
ter (99.9 cm), and the diagonal of a double square is equal to adli-and-a-half, “shimsha”, 
or exactly three long cubits (157 cm).

In order to clearly see how close the Egyptian-Asia Minor world is to the Georgian cul-
ture, we present a comparative table of the measurements of the separate cultural countries 
of the ancient world.

The measurements made on the main monuments of Georgian architecture revealed the 
following:

●	The overall and other dimensions of buildings consist of the round values of this 
measurement.

●	In domed architecture, the dome on the transverse facades is mostly proportional to 
the lower body.

●	In the interior, the ratio of the radius of the dome sphere to the height of the dome 
and the height of the lower body is subject to the artistic-stylistic concepts and taste 
of the era and is usually a multiple of the distance from the floor to the zenith of the 
dome.



10

egvipte-mcire azia
Egypt-Anatolia

saberZneTi-romi
Greece-Rome

inglisi                        
England 

 

ruseTi
Russia

TurqeTi
Turkey

CineTi
China

saqarTvelo
Georgia

saxelwodeba
Name

zoma
Measure

saxelwodeba
Name

zoma
Measure

saxelwodeba
Name

zoma
Measure

saxelwodeba
Name

zoma
Measure

saxelwodeba
Name

zoma
Measure

saxelwodeba
Name

zoma
Measure saxelwodeba

Name
zoma

Measure

# a

A AAAA
b

B
g

C
d

D
e

E
v

F
z

G
T

H
i

I

k

J
l

K
m

L
n

M
o

N

1
aturi
samefo

1,5 farsangi = 
10.47 km

dRis gza
laT. iter
pedestre

28,725 km
1 liga

laT. league

3 mili = 24 
furlongi = 
4828.032 m

1 merhale 445480 
m

manZili
XVIII s.

15,5 km

2
aturi

Cveulebrivi
3 mili = 
5.235 km

aTasi biji
laT. mile

passus
1.480 km

1 sazRvao
mili

laT. nautical 
mile

10 kabelto-
vi = 1.853256 

km
1 mili 7.43 km 1 fersah 5685 m

farsangi,
eji

5.7-7.7 
km

3 farsangi 
11/9 Sema
6.98 km

stadia
(Zv. berZ.)
stadion

178.6 km cable 185.3182 m
1 dRis gza,

sazomi
“днище”

1480 m 1 berid 227 m aRaji 6-7.6 km

4 Semi
11/5 Cv.
aturi
6.282 km

aturi 177.6 m statute mile
8 furlongi 
= 5280 futi 
= 1609.344 m

1 верста
500 sa-
Jeni 

1066.8 m
1 berri 1670 m iî, li 500 m

Tofi
8-10
adli

8-10 m

5 mili
10 stadia
1.745 km

olimpiuri 192.27 m 1 поприще 1 kulaÇ 1,89 m yîn, ini 331/3 m lelwami 3.14 m

wignSi gamoyenebuli arqiteqturuli Zeglebis anazomebis nawili 
Tanamedrove teqnologiiT (3D skaneri) zedmiwevniTaa azomili, xolo 
rigi Zeglebisa (ZiriTadad tao-klarjeTis) _ sqematurad. Sesabamisad, 
zogierT anazomze SesaZlebelia iyos cdomileba, rac arsebiT cvlilebebs 
ar iwvevs.
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Turkey

CineTi
China

saqarTvelo
Georgia

saxelwodeba
Name

zoma
Measure

saxelwodeba
Name

zoma
Measure

saxelwodeba
Name

zoma
Measure

saxelwodeba
Name

zoma
Measure

saxelwodeba
Name

zoma
Measure

saxelwodeba
Name

zoma
Measure saxelwodeba

Name
zoma

Measure

# a

A AAAA
b

B
g

C
d

D
e

E
v

F
z

G
T

H
i

I

k

J
l

K
m

L
n

M
o

N

1
aturi
samefo

1,5 farsangi = 
10.47 km

dRis gza
laT. iter
pedestre

28,725 km
1 liga

laT. league

3 mili = 24 
furlongi = 
4828.032 m

1 merhale 445480 
m

manZili
XVIII s.

15,5 km

2
aturi

Cveulebrivi
3 mili = 
5.235 km

aTasi biji
laT. mile

passus
1.480 km

1 sazRvao
mili

laT. nautical 
mile

10 kabelto-
vi = 1.853256 

km
1 mili 7.43 km 1 fersah 5685 m

farsangi,
eji

5.7-7.7 
km

3 farsangi 
11/9 Sema
6.98 km

stadia
(Zv. berZ.)
stadion

178.6 km cable 185.3182 m
1 dRis gza,

sazomi
“днище”

1480 m 1 berid 227 m aRaji 6-7.6 km

4 Semi
11/5 Cv.
aturi
6.282 km

aturi 177.6 m statute mile
8 furlongi 
= 5280 futi 
= 1609.344 m

1 верста
500 sa-
Jeni 

1066.8 m
1 berri 1670 m iî, li 500 m

Tofi
8-10
adli

8-10 m

5 mili
10 stadia
1.745 km

olimpiuri 192.27 m 1 поприще 1 kulaÇ 1,89 m yîn, ini 331/3 m lelwami 3.14 m

Some of the dimensions of the architectural monuments used in the book have been 
meticulously measured with modern technology (3D scanner), and a number of monu-
ments (mainly those of Tao-Klarjeti) have been measured schematically.  Accordingly, 
some measurements may contain errors that do not cause significant changes.



12

ganvixiloT qarTuli xuroTmoZRvrebis 

umniSvnelovanesi Zeglebi. 

dedoflis mindori, Zv. w. II - I ss. Sida qarTli

260 X 110 m = 500 X 210 wyrTa; taZari 44.5 X 21 m = 85 X 40 wyrTa.

LET US CONSIDER THE MOST IMPORTANT MONUMENTS 
OF GEORGIAN ARCHITECTURE.

DEDOPLIS MINDORI (the queen’s meadow), 2nd–1st century BC, Shida Kartli
260 X 110 m = 500 X 210 cubits; temple 44.5 X 21 m = 85 X 40 cubits.
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naqalaqari Zalisa, I-II ss. Sida qarTli

104 X 96.85 m = 200 X 185 wyrTa; mTavari moedani 80 X 60 mcire wyrTa; 
peristiluri sasaxlis ezo 60 X 40 mcire wyrTa; sacurao auzi ubeebiT 
120 X 60 mcire wyrTa; auzis sworkuTxedi 100 X 40 mcire wyrTa; didi 
sasaxlis Sadrevniani auzi 520 X 520 sm = 10 X 10 wyrTa; tribunis sigrZe 
90 wyrTa; didi sasaxlis sigane 70 wyrTa.

NAKALAKARI  DZALISA, 1st-2nd centuries AD, Shida Kartli
104 X 96.85 m = 200 X 185 cubits; main site 80 X 60 short cubits; courtyard of the 

peristyle palace 60 X 40 short cubits; swimming pool with basins 120 X 60 short cubit; 
rectangle of the pool 100 X 40 short cubits; grand palace fountain pool 520 X 520 cm = 
10X10 cubits; length of the tribune 90 cubits; width of the grand palace 70 cubits.
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bolnisis sioni, V s. qvemo qarTli

sruli sigrZe Sverili absidiTa da cokoliT 60 wyrTa; gabarituli 
zoma 50 X 50 wyrTa; sanaTlavis sigrZe 25 wyrTa; dasavleTis kedeli 70 
mcire wyrTa. samnavianis gani 50 mcire wyrTa.

 

BOLNISI  SIONI, 5th century, Kvemo Kartli 
Total length with projecting apse and plinth 60 cubits; overall size 50 X 50 cubits; 

length of the baptistery 25 cubits; western wall 70 short cubits.Three-hinged arch size 50 
short cubits.



15

urbnisi,  VI s. Sida qarTli

65 X 30 wyrTa; mTavari navi 15 wyrTa.

          
URBNISI, 6th century, Shida Kartli
65 X 30 cubits; main nave 15 cubits.
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anCisxati, VI s. Tbilisi

21 X 13 m = 40 X 25 wyrTa.

ANCHISKHATI, 6th century, Tbilisi
21 X 13 m = 40 X 25 cubits.
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qasuris wm. giorgi, VI s. Sida qarTli

13 X 10.5 m = 25 X 20 wyrTa.

KASURI  ST.  GEORGE’S  CHURCH, 6th century, Shida Kartli
13 X 10.5 m = 25 X 20 cubits.
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akaurTa, VI-VII s. qvemo qarTli

cokoli 25 X 20 wyrTa; mTliani sigrZe Sverili absidiT 30 wyrTa

AKAURTA, 6th-7th centuries, Kvemo Kartli
Plinth (socle) 25 X 20 cubits; total length with projecting apse 30 cubits
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vanaTi, VI s. qvemo qarTli

VANATI, 6th century, Kvemo Kartli
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mcxeTis jvari:

winaqristianuli sataZro kompleqsis naSTebi: kedeli didi taZris 
dasavleT mklavSi 2 wyrTa = 104 sm; cokolis safexuri mtkaveli = 26 sm; 
cokolis simaRle mtkavel-naxevari = 39 sm; kedeli mcire taZris qveS, 
aRmosavleTiT 2 wyrTa = 104 sm = 8 erTeuli. imave kedlis gagrZeleba 
mcire taZris samxreTi kedlis qveS ormtkavel-naxevari, 65 sm = 5 erTeuli. 

mcire taZari _ sigrZe 25 mcire wyrTa; darbazis sigrZe 20 mcire wyrTa; 
mklavebi 10 wyrTa; karnizamde simaRle 10 wyrTa; aRmosavleTi sarkmlis 
TavsarTis qva 4 X 2 mcire wyrTa. aRmosavleTi sarkmeli 4 X 1 mcire wyrTa.

1.	didi taZari. sigrZe 40 wyrTa anu 60 futi, sigane 50 futi, simaRle 
iatakidan sferos zenitamde 40 wyrTa anu 60 futi. konqebs Soris 
manZili 20 wyrTa.

2.	gumbaTi qveda tanTan oqros kveTis proporciaSia. jvris mklavebis 
karnizidan gumbaTis karnizamde 7 m-ia, anu 20 mcire wyrTa. gumbaTis 
gani 11.4 m, rac oqros kveTis proporciaa. ezos donidan mklavebis 
karnizamde gumbaTis ganis zomaa 11.4 m; taZris qveda tanis ganivi 
zomaa 22.68 m, rac aseve oqros kveTia 11.4 m-Tan.

3.	interierSi gumbaTis simaRle da diametri tolia. am zomis sxvaoba 
Sida simaRlesTan, 21 m-Tan (40 wyrTa) gumbaTis gare zomisa da 
qvedatanis simaRlis tolia. interierSi gumbaTisa da qveda simaRlis 
sxvaobaa 2R / 2.5R-Tan.

JVARI MONASTERY IN MTSKHETA:
The remains of the pre-Christian cathedral complex: the wall in the western wing of the 

major church - 2 cubits = 104 cm; step span of the plinth = 26 cm; height of the plinth is 
one and a half span = 39 cm; wall under the small church, 2 cubits to the east = 104 cm = 
8 units. Extension of the same wall under the southern wall of the small church is two and 
a half spans, 65cm = 5 units.

Small church - length 25 short cubits; length of the hall 20 short cubits; arms 10 cubits; 
height to the cornice 10 cubits; east window headstone 4 X 2 short cubits. East window 4 
X 1 short cubits.

1.	 Major church - length 40 cubits or 60 feet, width 50 feet, height from the floor to 
the apex of the sphere 40 cubits or 60 feet. Distance between the conches 20 cubits.

2.	 The dome is in the proportion of the golden ratio to the lower body. From the 
cornice of the arms of the cross to the cornice of the dome is 7 m, that is, 20 short 
cubits. Width of the dome is 11.4 m, which is the proportion of the golden ratio. 
The width of the dome from the level of the courtyard to the cornice of the arms 
is 11.4 m; transversal size of the lower body of the church is 22.68 m, which also 
forms the golden ratio with 11.4 m.

3.	 The height and diameter of the dome in the interior are equal. The difference 
between this size and the inner height, 21 m (40 cubits), is equal to the outer size of 
the dome and the height of the lower body. In the interior, the difference between 
the dome and the lower height is 2 gh/2.5 gh.
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wromi, VII s. Sida qarTli

1.	50X40 wyrTa; gumbaTis kvadrati 15 wyrTa.
2.	gumbaTi aRdgenilia proporciis wesis dacviT. taZris tanis simaRle 

13 m = 25 wyrTa; aRmosavleTi cokolis sigrZe 21 m = 40 wyrTa (21 X 13 
oqros kveTia); gumbaTis yelis simaRle 5.2 m = 10 wyrTa; gumbaTis 
proporcia aseve oqros kveTia 9.3/5.75 = 1.618; gumbaTisa da tanis 
proporcia 1/2.5.

3.	interierSi simaRle gumbaTamde 13 m =2 5 wyrTa; gumbaTis simaRle 8.73 m 
= 25 mcire wyrTa; gumbaTisa da qveda simaRlis sxvaobaa 2.5 R / 3.5 R.

TSROMI, 7th century, Shida Kartli
1.	50 X 40 cubits; square of the dome 15 cubits.
2.	The dome has been restored following the rule of proportion. Height of the church’s 

body 13 m = 25 cubits; length of the eastern plinth 21 m = 40 cubits (21 X 13 golden 
ratio); height of the drum of the dome 5.2 m = 10 cubits; proportion of the dome is 
also the golden ratio 9.3/5.75 = 1.618; dome to body ratio 1/2.5.

3.	In the interior, height to the dome 13m = 25 cubits; height of the dome 8.73 m = 25 
short cubits; the difference between the dome and the lower height 2.5 gh/3.5 gh.
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bana, VII s. tao

diametri 70 wyrTa, gumbaTi 20 X 20 wyrTa.
savaraudo grafikuli rekonstruqcia _ gumbaTis proporcia 1/1; gumbaTis 

simaRle 2 radiusi; simaRle gumbaTamde 5 radiusi; proporcia 1/2.5.

BANA, 7th century, Tao
Diameter 70 cubits, dome 20 x 20 cubits.
Probable graphic reconstruction - proportion of the dome 1/1; dome height 2 radii; 

height to the dome 5 radii; ratio 1/2.5. 
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vaCnaZiani, IXs. kaxeTi

1.	50 X 35 wyrTa, mTavari navi 42 wyrTa.
2.	aq ormagi proporciaa: taZris tani 35 X 25 wyrTa; gumbaTi 15 X 10 wyrTa; 

mTavari navis gani da cokolidan navis karnizamde 20 X 20 wyrTa; gum-
baTis gani da navis karnizidan gumbaTis karnizamde 15 X 15 wyrTa.

3.	darbazis simaRle H = 13 m = 25 wyrTa = 4.5 R; gumbaTis simaRle 
H = 7.8 m = 15 wyrTa = 2.5 R;

VACHNADZIANI, 9th century, Kakheti 
1.	50 X 35 cubits, main nave 42 cubits.
2.	Here we have a double proportion: body of the church 35 x 25 cubits; dome 15 X 10 

cubits; width of the nave and distance from the plinth to the cornice of the nave 20 x 20 
cubits; width of the dome and distance from the cornice of the nave to the cornice of the 
dome 15 x 15 cubits.

3.	Height of the hall H = 13m = 25 cubits = 4.5 gh; height of the dome H = 7.8 m = 15 
cubits = 2.5 g;
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kvetera, X s. kaxeTi

1.	taZris sigrZe _ 10.4 m=20 wyrTa; Sida sigane _ diagonalis sigrZe 15 
wyrTa; kvadratis gverdi 7 wyrTa; kvadratis diagonali 10 wyrTa.

2.	H = 13 m = 25 wyrTa; taZris tanis sigrZe 10.4 m = 30 mcire wyrTa; H = 7 m = 
20 mcire wyrTa. proporcia 3/2; gumbaTis gare diametri 5.2 m = 10 wyrTa 
H = 3.5 m = 10 mcire wyrTa. proporcia 3/2; saerTo proporcia 2/1.

3.	R = 1.68 m; taZris sigane 6 R; tanis simaRle 4 R; gumbaTis simaRle 3 R. 

KVETERA, 10th century, Kakheti
1.	Length of the church - 10.4 m = 20 cubits; Internal width-diagonal length 15 cubits; 

the side of the square 7 cubits; diagonal of the square 10 cubits.
2.	H = 13 m = 25 cubits; length of the body of the church 10.4 m = 30 short cubits; 

H = 7 m = 20 short cubits. Ratio 3/2; outer diameter of the dome 5.2 m = 10 cubits. 
H = 3.5 m = 10 short cubits. Ratio 3/2; overall ratio 2/1.

3.	gh = 1.68 m; width of the church 6 gh; body height 4gh; height of the dome 3 gh.
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kumurdo, X s. javaxeTi

1.	dakvalvis mTliani sigrZe 33.8 m = 65 wyrTa; taZris sigrZe 28.95 m = 
55 wyrTa; dakvalvis sigane = 2080 = 40 wyrTa; aRmosavleTi da dasav-
leTi mklavebis dakvalvis zoma 1304 m = 25 wyrTa; gverdiTi mklave-
bis sufTa zoma 10.52 m = 20 wyrTa.

2.	H = 31.23 m = 60 wyrTa; taZris tanis simaRle H = 15.77 m = 30 wyrTa; gumbaTis 
yelis simaRle H = 7 m = 20 mcire wyrTa. gumbaTis yelis simaRle baziTa da 
karniziT H = 7.9 m = 15 wyrTa tanisa da gumbaTis proporcia 2/1.

3.	R = 4 m;.tanis simaRle 4 R; gumbaTis simaRle 3 R.

KUMURDO, 10th century, Javakheti
1.	Total length of the tracing 33.8 m = 65 cubits; length of the church 28.95 m = 55 

cubits; width of the survey = 2080 = 40 cubits; size of the tracing of the eastern and 
western arms 1304 m = 25 cubits; net size of the side arms 10.52 m = 20 cubits.

2.	H = 31.23 m = 60 cubits; height of the church H = 15.77 m = 30 cubits; height of the 
drum of the dome H = 7 m = 20 short cubits. Height of the drum of the dome with 
base and cornice H = 7.9 m = 15 cubits; the church’s body and the dome ratio 2/1.

3.	gh = 4 m; body height 4gh; height of the dome 3 gh.
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iSxani, X-XI s. tao. xuroTmoZRvari ivane morCaisZe

taZris sigrZe 100 mcire wyrTa; sigane 40 wyrTa =  60 mcire wyrTa; dasavleTis 
mklavi 20 wyrTa; iSxnis mcire darbazuli eklesia _ sigrZe 20 wyrTa.

1.	H = 33.8 m = 65 wyrTa; tanis simaRle H = 17.5 m = 50 mcire wyrTa; 
gumbaTis simaRle H = 7 m = 20 mcire wyrTa. proporcia 5/2.

2.	R = 3.93 m; D = 15 wyrTa; taZris sigane 6 R. tanis simaRle 4 R. gumbaTis 
simaRle 3 R. H bazidan sferos wveramde 28 m = 80 mcire wyrTa; tanis 
H = 17.5 m = 50 mcire wyrTa; gumbaTis H = 10.5 m = 30 mcire wyrTa = 
20 wyrTa oqros kveTi.

ISHKHANI, 10th - 11th centuries, Tao. Architect - Ivane Morchaisdze 
Length of cathedral - 100 short cubits; width 40 cubits = 60 short cubits; the western 

arm 20 cubits; Ishkhani small hall type church - length 20 cubits.
1.	H = 33.8 m = 65 cubits; body height H = 17.5 m = 50 short cubits; dome height H = 

7 m = 20 short cubits. Ratio 5/2.
2.	gh = 3.93 m; D = 15 cubits; width of the church 6 gh; body height 4gh; height of the 

dome 3 gh. H from the base to the apex of the sphere 28 m = 80 short cubits; body 
H = 17.5 m = 50 short cubits; height of the dome H = 10.5 m = 30 short cubits = 20 
cubits; golden ratio.
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oSki, 963_973 ww., tao. qtitori _ grigol oSkeli

1.	80 X 40 wyrTa (42 X 21m), proporcia 2/1; gverdiTi mklavebiT 55 wyrTa 
(28.8 m); 

2.	H = 36.65 m = 70 wyrTa; tanis simaRle saZirkvlidan H = 21 m = 40 wyrTa = 
60 mcire wyrTa; tanis simaRle cokolidan 19.75 m; gumbaTis simaRle H = 
7.9 m = 15 wyrTa; proporcia 5/2.

3.	R = 4.78 m sigane 6 R; tanis simaRle 4 R; gumbaTis simaRle 3 R.

OSHKI, 963 - 973 AD, Tao. The donor - Grigol Oshkeli
1.	80 X 40 cubits (42 X 21 m); ratio 2/1; with side arms 55 cubits (28.8 m);
2.	H = 36.65 m = 70 cubits; height of the body from the foundation H = 21 m = 40 

cubits = 60 short cubits. Body height from the plinth 19.75 m; height of the dome 
H = 7.9 m = 15 cubits. Ratio 5/2.

3.	gh = 4.78 m; width 6 gh; body height 4gh; height of the dome 3 gh.
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bagrati, 1003 w. quTaisi

1.	80 X 40 wyrTa; (42 X 21 m), proporcia 2/1; gverdiTi mklavebiT 60 
wyrTa = 31.5 m; gumbaTis gare D = 10.47 m = 20 wyrTa; proporcia 3/1; 
gumbaTis Sida D = 8.73 m = 25 mcire wyrTa.

2.	H = 39 m = 75 wyrTa; tanis simaRle saZirkvlidan H = 26 m = 50 wyrTa; gum-
baTis yelis simaRle H = 8.73 m = 25 mcire wyrTa; proporcia 3/1; gum
baTis yelisa da karavis H = 13 m proporcia 2/1. 

3.	R = 4.36 m sigane karibWeebiT 10 R; gumbaTqveSa svetebis H = 4 R = 17.5 m = 
50 mcire wyrTa; tanis simaRle 5 R; gumbaTis simaRle 3 R; oqros kveTi.

BAGRATI, 1003 AD, Kutaisi
1.	80 X 40 cubits; (42 X 21 m), ratio 2/1; with side arms 60 cubits = 31.5 m; outer di-

ameter of the dome D = 10.47 m = 20 cubits; ratio 3/1; Inner diameter of the dome 
D= 8.73 m = 25 short cubits.

2.	H = 39 m = 75 cubits; height of the body from the foundation H = 26 m = 50 cubits; 
height of the drum of the dome H = 8.73 m = 25 short cubits; ratio 3/1; height of the 
drum and the conical roof of the dome H = ; ratio 2/1.

3.	gh = 4.36 m width with gates 10 gh; height of columns under the dome H = 4 gh = 17.5 
m = 50 short cubits. Height of the body 5 gh; height of the dome 3 gh; golden ratio.
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alaverdi, XI s. kaxeTi.

1.	80 X 50 wy (42X26m); oqros kveTi. 
2.	simaRle saZirkvlidan H = 52 m = 100 wyrTa; tanis simaRle H = 26 m = 

50 wyrTa gumbaTis yelis simaRle H = 13 m = 25 wyrTa; proporcia 2/1. 
3.	R = 4.52 m; sigane daaxl. 6R; gumbaTqveSa svetebis H = 4,R = 18 m; tanis 

simaRle daaxl. 5 R; gumbaTis simaRle H = 4,R = 18 m. 

ALAVERDI, 11th century, Kakheti
1.	80 X 50 cubits (42 X 26 m); golden ratio.
2.	Height from the foundation H = 52 m = 100 cubits; height of the body H = 26 m = 50 

cubits; height of the drum of the dome H = 13 m = 25 cubits; ratio 2/1;
3.	gh = 4.52 m; width approx. 6 gh; Height of columns under the dome H = 4 gh = 18 

m; body height approx. 5 gh; dome height H = 4, gh = 18 m.
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sveticxoveli, 1010 _ 1029. mcxeTa

1.	100 X 50 wyrTa (52 X 26 m); oqros kveTi. 
2.	simaRle saZirkvlidan H = 52 m = 100 wyrTa; tanis simaRle H = 26 m = 

50 wyrTa; gumbaTis yelis simaRle H = 13 m = 25 wyrTa; proporcia 2/1. 
3.	R = 4.52 m;sigane daaxl. 6 R; gumbaTqveSa svetebis H = 4 R = 18 m; tanis 

simaRle daaxloebiT 5 R; gumbaTis simaRle 18 m = 4 R.

SVETITSKHOVELI, 1010 - 1029 AD, Mtskheta
1.	100 X 50 cubits (52 X 26 m); golden ratio.
2.	Height from the foundation H = 52 m = 100 cubits; body height H = 26 m = 50 cu-

bits; height of the drum of the dome H = 13 m = 25 cubits; ratio 2/1;
3.	gh = 4.52 m; width approx. 6gh; height of columns under the dome H = 4 gh = 18 m; 

height of the body approx. 5 gh; dome height 18 m = 4 gh.
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samTavro, XI s. mcxeTa

1.	50 wyrTa X 50 mcire wyrTa (26 X 17.5 m).
2.	simaRle saZirkvlidan H = 31.5 m = 60 wyrTa; tanis simaRle H = 15.7 m = 

30 wyrTa; gumbaTis yelis simaRle H = 8.73 m = 25 mcire wyrTa; gumbaTis 
gare D = 10.5 m = 20 wyrTa.

SAMTAVRO, 11th century, Mtskheta
1.	50 cubits x 50 short cubits (26 X 17.5 m)
2.	Height from the foundation H = 3 1.5 m = 60 cubits; body height H = 15.7 m = 30 

cubits; height of the drum of the dome H = 8.73 m = 25 short cubits; dome”s outer 
D = 10.5 m = 20 cubits.
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samTavisi, 1030 w. Sida qarTli

1.	70 mcire wyrTa X 50 mcire wyrTa (24.5 X 17.5m).
2.	simaRle saZirkvlidan H = 38.25 m = 110 mcire wyrTa; tanis simaRle 

H = 20.8 m = 60 mcire wyrTa = 40 wyrTa; gumbaTis yelis simaRle H = 
8.73 m = 25 mcire wyrTa; gumbaTis karavi H = 8.73 m = 25 mcire wyrTa; 
gumbaTis gare D = 7.9 m = 15 wyrTa.

SAMTAVISI, 1030 AD, Shida Kartli
1.	70 short cubits X 50 short cubits (24.5 X 17.5 m)
2.	Height from the foundation H = 38.25 m = 110 short cubits; body height H = 20.8 m = 

60 short cubits = 40 cubits; The height of the drum of the dome H = 8.73 m = 25 short 
cubits; conical roof of the dome H = 8.73 m = 25 short cubits; dome’s outer D = 7.9 m = 
15 cubits.
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geguTis sasa X le, VII-I X , X II ss. quTaisi

75 X 70 wyrTa; darbazis sigrZe 45 wyrTa.

GEGUTI PALACE, 7th-9th, 12th centuries, Kutaisi
75 X 70 cubits; length of the hall 45 cubits.
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gelaTi, 1106_1126 ww. imereTi

RvTismSoblis miZinebis taZari
1.	70 X 65 wyrTa; taZris gani 40 wyrTa; CrdiloeTis minaSeni 50 wyrTa.
2.	simaRle saZirkvlidan H = 36 m; tanis simaRle H = 15.8 m = 30 wyrTa; 

gumbaTis yelis simaRle H = 7.8 m = 15 wyrTa; gumbaTis karavi H = 7.8 m 
= 15 wyrTa.

3.	R = 4.78m; RerZuli sigane 4 R; konqis Ziri H = 40 mcire wyrTa = 14 m; tanis 
simaRle H = 19.25 m = 55 mcire wyrTa = 4 R; gumbaTis simaRle 13 m = 25 
wyrTa = 3 R.

GELATI, 1106 - 1126 AD, Imereti
THE CHURCH OF THE NATIVITY OF THE HOLY VIRGIN

1.	70 X 65 cubits; width of the church - 40 cubits; the northern building - 50 cubits.
2.	Height from the foundation H = 36m; body height H = 15.8 m = 30 cubits; height of 

the drum of the dome H = 7.8 m = 15 cubits; conical roof of the dome H = 7.8 m = 
15 cubits.

3.	gh = 4.78 m. a X ial width 4gh; base of the conch H = 40 short cubits = 14 m; body 
height H = 19.25 m = 55 short cubits = 4 gh; height of the dome 13 m = 25 cub = 3 gh.
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gelaTi, wminda giorgis eklesia 

1.	30 X 20 wyrTa; Sida sigrZe 25 wyrTa.
2.	simaRle saZirkvlidan H = 20.8 m = 40 wyrTa; tanis simaRle H = 10.5 

m = 20 wyrTa; gumbaTis yelis simaRle H = 5.2 m = 10 wyrTa; gumbaTis 
karavi H = 3.5 m = 10 mcire wyrTa.

3.	R = 1.85 m; sigane 3R = 11.13 m; konqis Ziri H = 15 wyrTa = 7.88 m; tanis 
simaRle 6R = 10.5 = 20 wyrTa; gumbaTis simaRle H = 4R = 7.88 = 15 wyrTa.

GELATI, Saint George’s Church
1.	30 X 20 cubits; internal length 25 cubits.
2.	Height from the foundation H = 20.8 m = 40 cubits; body height H = 10.5 m = 20 

cubits; height of the drum of the dome H = 5.2 m = 10 cubits; tent of the dome H = 
3.5 m = 10 short cubits. 

3.	gh = 1.85 m; Width 3gh = 11.13 m; base of the conch = 15 cubits = 7.88 m; body 
height 6 gh = 10.5 = 20 cubits; height of the dome H = 4gh = 7.88 = 15 cubits.
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Tbilisis sioni, XII s.

1.	50 X 40 wyrTa = 26 X 21 m.

TBILISI SIONI CATHEDRAL, 12th century, Tbilisi
1. 50 X 40 cubits = 26 X 21 m.
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Tbilisis metexi, XIII - XIV ss.

1.	40 X 30 wyrTa; Sida sigrZe 18.17 = 35 wyrTa; Sida sigane 13 m = 25 wyrTa.
2.	sruli simaRle H = 28.8 m = 55 wyrTa; simaRle karnizamde H = 23.4 m = 

45 wyrTa; tanis simaRle H = 15.6 m = 30 wyrTa; gumbaTis yelis simaRle 
H = 7.8 m = 15 wyrTa.

3.	R = 2.76 m; sigane 3R; konqis Ziri H = 20 wyrTa = 10.4 m; tanis simaRle 
5.5R = 15.56; gumbaTis simaRle H = 3.5 R = 9.5 m.

METEKHI, 13th-14th centuries, Tbilisi 
1.	 40 X 30 cubits; internal length 18.17 = 35 cubits; internal width 13 m = 25 cubits.
2.	 Full height H = 28.8 m = 55 cubits; height to cornice H = 23.4 m = 45 cubits; body 

height H = 15.6 m = 30 cubits; height of the drum of the dome H = 7.8 m = 15 
cubits.

3.	 gh = 2.76 m; width 3 gh; base of the conch h = 20 cubits = 10.4 m; body height 5.5 
gh = 15.56; height of the dome H = 3.5 gh = 9.5 m.
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safara, XIV s. samcxe

1.	35 X 30 wyrTa; Sida sigrZe 17.5 m = 50 mcire wyrTa; Sida sigane 13 m = 
25 wyrTa.

2.	sruli simaRle H = 26 m = 50 wyrTa; simaRle karnizamde H = 20.97 m = 
40 wyrTa; tanis simaRle H = 14 m = 20 arSini; gumbaTis yelis simaRle 
H = 7 m = 10 arSini; gumbaTis konusi 5.2 m = 10 wyrTa.

3.	R = 2.97 m; tanis simaRle 4R = 11.88 m; gumbaTis simaRle H = 3R = 8.91 m.

SAPARA, 14th century, Samtskhe
1.	35 X 30 cubits; internal length 17.5 m = 50 short cubits; Internal width 13 m = 25 

cubits.
2.	Full height H = 26 m = 50 cubits; height to cornice H = 20.97 m = 40 cubits; body 

height H = 14 m = 20 arshins; height of the drum of the dome H = 7 m = 10 arshins; 
the cone of the dome 5.2 m = 10 cubits.

3.	gh = 2.97 m; body height 4 gh = 11.88 m; height of the dome H = 3 gh = 8.91 m.
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zarzma, XIV s. samcxe

1.	30 X 20 arSini = 21 X 14
2.	sruli simaRle H = 26 m = 50 wyrTa; simaRle karnizamde H = 21 m = 40 

wyrTa = 30 arSini; tanis simaRle H = 14 m = 20 arSini; gumbaTis yelis 
simaRle H = 7 m = 10 arSini; gumbaTis konusi 5.2 m = 10 wyrTa.

3.	R = 2.7 m; konqis Ziri h = 26 mcire wyrTa = 9.1m; tanis simaRle 5R = 13.5 m; 
gumbaTis simaRle H = 3.3 R = 9 m.

ZARZMA, 14th century, Samtskhe
1.	30 X 20 arshins = 21 X 14
2.	Full height H = 26 m = 50 cubits; height to cornice H = 21 m = 40 cub = 30 arshins; 

body height H = 14 m = 20 arshins; height of the drum of the dome H = 7 m = 10 
arshins. The cone of the dome 5.2 m = 10 cubits.

3.	gh = 2.7 m; base of the conch H = 26 short cubits = 9.1 m; body height 5 gh = 13.5 m; 
height of the dome H = 3.3 gh = 9 m.
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Tiseli, XIV s. samcxe

1. 20 arSini X 25 wyrTa = 14 X 13m. 
2. sruli simaRle H = 26 m = 50 wyrTa; simaRle karnizamde H = 21 m = 

40 wy = 30 arSini; tanis simaRle H = 14 m = 20 arSini; gumbaTis yelis 
simaRle H = 7 m = 10 arSini; gumbaTis konusi 5.2 m = 10 wyrTa.

3. R = 2.7 m; konqis Ziri h = 26 mcire wyrTa = 9.1 m; tanis simaRle 5R = 13.5 
m; gumbaTis simaRle H = 3.3R = 9 m. 

TISELI, 14th century, Samtskhe
1.	20 arshins X 25 cubits = 14 X 13 m.
2.	Full height H = 26 m = 50 cubits; height to cornice H = 21 m = 40 cub = 30 arshins; 

body height H = 14 m = 20 arshins; height of the drum of the dome H = 7 m = 10 
arshins; The cone of the dome 5.2 m = 10 cubits.

3.	gh = 2.7 m; base of the conch H = 26 short cubits = 9.1 m; body height 5 gh = 13.5 
m; height of the dome H = 3.3 gh = 9 m.
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analizidan Cans, rom qarTuli xuroTmoZRvrebis umniSvnelovanesi Zeg
lebis gegmarebiT-sivrciTi kompozicia uZvelesi sazomiT aris Sedgenili. 

taZrebis qveda korpusi da gumbaTis yeli urTierTproporciulia.
taZris Sida simaRle umetesad gumbaTis radiusis jeradia. droTa ganmav

lobaSi, taZarTa moculobis zrdasTan erTad, qveda korpusisa da gumbaTis 
radiusis Sefardeba icvleba. mag., jvris tipis taZrebSi (VI_VII ss) es far
doba udris 2/2.2, wromSi (VII s) 2.2/4, Xs-is xuroTmoZRvrebi mkacrad icaven 
fardobas 3/4 R (kvetera, awyuri, kumurdo, oSki, iSxani). bagratis xuroTmoZ
Rvari imeorebs oSkis gegmis zomebs 80 X 40 wyrTa. 5 wyrTiT zrdis gverdiT 
mklavebs _ 60 wyrTa nacvlad oSkis 55 wyrTisa. ostatis amocanaa, Seqmnas uC
veulod efeqturi da masStaburi qmnileba, simbolo gaerTianebuli saqar
Tvelosi. am mizniT is qveda korpuss erTi radiusiT amaRlebs oqros kveTis 
proporciamde 3/5 R. alaverdis ostati bagrats ejibreba. is oqros kveTis 
gegmas sazRvravs 80 X 50 wyrTa; aseve korpusis tanis simaRlec 50 wyrTa; 
gumbaTis yeli da saxuravis konusi 25-25 wyrTa; interierSi tanis simaRle 
bagratis msgavsad 5 R., xolo gumbaTi gazarda 1 R-iT, 4/5. gumbaTis yelisa da 
tanis radius-modulis moculoba kidev ufro gazrdilia samTavisSi 5/6-ze. 
alaverdsa da samTaviss Soris arsebul modulur fardobas imeorebs mom
devno saukunis qarTuli arqiteqtura: beTania, qvaTaxevi, ikorTa, hujabi. 
gumbaTis yelisa da korpusis proporciuloba aRar warmoadgens aucileb
lobas. mTavari mxatvruli amocanaa uxvi CuqurTma da kedlis mxatvroba. 
aseTi tendenciis miuxedavad samcxis XIII-XIV s-is X uroTmoZRvreba awyuris 
gavleniT proporciulobis Zvel, Xs-is wess ubrundeba. 

•	gumbaTiani taZris proporciul kvlevas mniSvnelovani Sroma miuZ
Rvna profesorma ruda mefisaSvilma, gelaTis ansamblis magaliTze.

•	ikorTis taZris proporciuli da konstruqciuli angariSi daamuSa
va n. iaSvilma. 

•	adreuli saukuneebis Zeglebis dakvalvaSi bolnuri jvrisa da var
dulis gamoyenebis Sesaxeb (wris 12 da 6 nawilad dayofis xerxi) sain
tereso dakvirveba hqonda arqiteqtor miSa CxikvaZes. 

•	mcxeTis jvris taZarze oqros kveTis proporcia gamoikvlia cno
bilma mxatvarma sergo qobulaZem.

•	gumbaTis yelisa da qveda tanis proporciulobas oSkis magaliTze 
yuradReba miaqcia profesorma nodar janberiZem. 

•	qarTuli taZris struqturas mniSvnelovani Sroma miuZRvna hamlet 
mosuliSvilma, romelmac gumbaTqveSa kvadratisa da saerTo gabari
tis analiziT yovel Zeglze individualuri moduli daadgina. mis 
mier gamocemul wignSi `qarTuli Zeglis struqtura~ gumbaTisa da 
qveda tanis proporciulobas mniSvnelovani adgili eTmoba. 

•	oSkis, iSxnisa da bagratis taZrebze romaul futTan (29,6 sm) miaxloe
bul moduls ikvlevda bagratis taZris rekonstruqciis proeqtis av
tori ivane gremelaSvili. samwuxarod, Sromis dasruleba ar dascalda. 

ioseb banZelaZe arqiteqtor-restavratori 
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It can be seen from the analysis that the planning and spatial composition the 
most important monuments of the Georgian architecture, is made according to 
ancient measurements.

The lower body of the temples and the neck of the dome are mutually proportional.
The internal height of the temple is more often a multiple of the radius of the dome. 

Over the time, with the increase in the size of the churches, the ratio of the radius 
of the lower body and the dome changes. For example, in the churches of Jvari type 
(6th-7th centuries) this ratio is equal to 2/2.2, in Tsromi (7th century) 2.2/4, the archi-
tects of the 10th century strictly adhere to the ratio of 3/4 (Kvetera, Atzuri, Kumurdo, 
Oshki, Ishkhani). Architect of Bagrati temple repeats the dimensions of Oshki” floor 
plan of 80 x40 cubits. He increases the side arms by 5 cubits - 60 cubits instead of 55 
cubits in Oshki. The master's task is to create an exceptionally impressive and large-
scale creation, a symbol of united Georgia. For this purpose, he raises the lower body 
by one radius to the proportion of the golden ratio of 3/5 gh. Alaverdi master competes 
with Bagrati. He defines the plan of the golden ratio to 80 x 50 cubits; also the body 
height of the building is 50 cubits; The drum of the dome and the cone of the roof are 
25-25 cubits; the body height in the interior is 5 gh, like in Bagrati, however the dome 
had been increased by 1 gh, 4/5. The volume of the radius-module of the dome drum 
and body in Samtavisi is further increased to 5/6. Georgian architecture of the next 
century repeats the existing modular ratio between Alaverdi and Samtavisi: Betania, 
Kvatakhevi, Ikorta, Hujabi. Proportionality of the dome drum and body is no longer 
obligatory. The main artistic task is abundant carving and wall painting. Despite this 
trend, the architecture of 13th-14th centuries” Samtskhe returns to the old, 10th cen-
tury rule of proportionality under the influence of Atskuri.

•	 Professor Ruda Mepisashvili dedicated a significant amount of work to the propor-
tional research of the Domed Church, using the example of the Gelati ensemble.

•	 Proportional and constructive report of Ikorta church was prepared by N. Iashvili.
•	 Architect Misha Chkhikvadze had an interesting observation about the use of the 

“Bolnuri” cross and rosette (a way of dividing the circle into 12 and 6 parts) in trac-
ing the monuments of the early centuries.

•	 The proportions of the golden ratio of Jvari Monastery in Mtskheta were studied by 
the famous painter Sergo Kobuladze.

•	 Professor Nodar Janberidze drew attention to the proportionality of the dome's drum 
and lower body using the example of Oshki.

•	 Hamlet Mosulishvili dedicated significant work to the structure of the Georgian Ca-
thedral, who determined an individual module for each monument by analyzing the 
square under the dome and the overall dimensions. In the book published by him, 
“The structure of the Georgian monument”, an important part is dedicated to the 
proportionality of the dome and the lower body.

•	 Ivane Gremelashvili, the author of the reconstruction project of the Bagrati Cathe-
dral, studied the module close to the Roman foot (29.6 cm) in relation to the churches 
of Oshki, Ishkhani and Bagrati. Unfortunately, the work was not completed.

 Ioseb Bandzeladze, Architect - Restorer
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metrologiis grafika

METROLOGY GRAPHICS

qasuri wm.giorgi

VI s.
KASURI  ST.  GEORGE’S  CHURCH

VI C.

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm



45

mcxeTis jvari

(586-604 ww.)
JVARI   MONASTERY   IN   MTSKHETA

(586-604 Y.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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цкwromi

(VII s.)
TSROMI

(VII C)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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bana

(VII s.)
BANA

(VII C)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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vaCnaZiani

(VIII-IX ss.)
VACHNADZIANI

(VIII-IX CC.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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kvetera

(X s.)
KVETERA

(X C.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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kumurdo

(X s.)

KUMURDO

(X C.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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iSxani

(X s.)

ISHKHANI

(X C.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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oSki

(X s.)

OSHKI

(X C.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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bagrati

(X-XI ss.)

BAGRATI

(X-XI CC.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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alaverdi

(XI s.)

ALAVERDI

(XI C.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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sveticxoveli

(XI s.)

SVETITSKHOVELI

(XI C.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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samTavisi

(XI s.)

SAMTAVISI

(XI C.)

ganivi ganakveTi aRm-ken
hhhh

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm



57

awyuri

(XI s.)

ATSKURI

(XI C.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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gelaTi

(XII s.)

GELATI

(XII C.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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gelaTis
wm.giorgi

(XIII s.)

GELATI
SAINT GEORGE’S 

CHURCH

(XIII C.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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qvaTaxevi

(XII-XIII ss.)

KVATAKHEVI

(XII-XIII CC.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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fuZnari

(XIII s.)

PUDZNARI

(XIII C.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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Tbilisis
metexi

(XIII-XIV ss.)

TBILISI
METEKHI

(XIII-XIV CC.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm



63

safara

(XIV s.)

SAPARA

(XIV C.)

egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm
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egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm

zarzma

(XIV s.)

ZARZMA

(XIV C.)
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egvipturi samefo wyrTa 52.35 sm

Egyptian royal cubit 

mcireaziuli futi 34.9 sm
Asia Minor foot 34.9 sm

dixasi 17.45 sm

Half-foot 17.45 sm

Tiselis

wm. giorgi

(XIV-XV ss.)

TISELI

ST. GEORGES’

CHURCH

(XIV-XV CS.)
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