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His Holiness Pope Shenuda 111

Who blessed and encouraged this work

Preface
Thanks be to God who has helped us 10 record the Coptic Architecture of the old churches and mon-
asteries in Egypt by publishing the two Guides of Upper Egypt and Lower Egypt .
This book is specialized in the Coptic Dome as one of the important elements of which 1s the Coptic
Architecture. The dome covers the most holy place in the church, sanctuary, and thus symbolizes Heaven .

As it has various shapes and many uses, we hope thal the esthetic view ol the Coptic Dome reaches
you, it is what the Egypt have created in harmony and beauty.

Perhaps with the other structures of the Copuc church, neglected m Egyption Architecture, these
books will fulfill the Coptic chain, among the pharaonic, Greek, Roman and Islamic chain .

Our sincere thanks 1s intended to all who helped us 1n preparing this book. Our gratitude to Mr. Mina
Al - Shamaa who fransfated the arabic text to English. Many thanks to our beloved Fr. Morttious who re-
vised this English Text .
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DEFINITION of the Coptic Dome

It 1s the esthetic architectural formation that gives the ceiling
a curved shape in difterent forms. It 15 easy to be con-
structed without using forms that are usually used in build-
ing a roof .

In can be built by using a pulled rope beginning from the
centre and directing the bricks towards it .

The shape ol the dome depends upon the kind of material
used for building and also according to the solidity of the
son] .

‘The Coptic Dome is characterized as follows :

The changeable torm ot shadows through the day according
to Ic Corbusier’s view .

The remarkable interior lighting .
The fine spacc .

Arr ventilation that suits the hot countries since the form of
the dome has psychologically influenced man .

The dome 1s the suitable cover for monastic buildings that
suit the deep spiritual life of the monks and hermits. It con-
firms that the monastic building 1s an earthly heaven and a
heavenly earth .

The dome 1s called ~ * askma . It represents the
tabernacle of the old testament as 1t is a symbol of God’s
dwelling with man .

The dome has a language with 1its own meanings and origins
invented by Ancient Egyption .
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HISTORY of the Dome in
Egypt

Across the ages the dome was known
in Egypt in its different locations . At
first the Ancient Egyption legend in-
dicated that the Goddess “ Nut “ ( the
dome of Heaven, Goddess of Heaven)
spoke about the creation of the uni-
verse and how the life began in it
This Goddess was linked to a large
dome m the form of a lady with her
two legs and two hands supported on
the earth, which resemble the supports
of the dome, while her body was in
the sky as a covered form with the sun
and stars .

In our view this was the first dome
known by our grand, fathers the
Egyption in the Modern kingdom,
where there was not any special wor-
ship for the Goddess * Nut “ except in
Heliopolis .

The dome of the sky with its signs of
the Zodiac, was known as the dome
which existed at Dandara Temple, be-
fore it moved Lo the Louvre in Paris .

In the pharaonic era, the dome was
found in the following sites :

Tomb “ Snb ** near the big pyramid at
Giza, where was see a mud brick
dome carned on pendentives, we be-
heve that this is the [irst pendentive in
World History .

Tomb of Mira at Dandara.
Tomb of Abydos ( 12 cent. B.C. )

Cemetery of Thebes of the modern
kingdom .

At Memphis, Dafanneh & Neokratis
(late middle kindom)

Like wise the dome was found in the
Roman Era at Alexandria, Medinet

Habu at Luxor, Elephentin Island
Aswan .

All these Ancient Egyption & Roman

domes arc the strong beginning of the
Coptic Dome .



*“"’“’”“”M e In the twelve century we find that
Abu Al - Makarem “ in his manu-
script referred many umes to the ex-
istance of the Coptic Dome in the
churches during this period.

Maqrizi ( 1444 ) & Vanscleb ( 1672)
also referred to the existance of the
Coptic Dome .
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2 DEVELOPMENT of the

' Coptic Dome due to its PLAN

R "1 - The simple design of the churches
of the 4th cent. at Kellia, Marina
& (Alamen ) & Shams Al - Din ( Qasis )
B which had a narrow nave and aisles,
- indicated that the design did not allow

R .. the building of many domes .
o e - 27.% 2 - In the Sth cent. the dome was often
Dair Bishay, Subag constructed among the three apses (
conches ) as seen now in st. Shenouta
& st. Bishai monasteries at Suhag.
S ta L moenfddoie oo Wheﬂ: two domes cover the Well &

'3 - In the 6th. the dome was found
_above the area infront of the sanctuary
~which tock the shape of a large apse .
o Churches of this type is found Dair Al
7 7. Malak, Naglun & Dair Abu Fana,
o Mallawi
%=1 - Churches of the 7th & 8th cent.
i “specially in Nitrun Valley were dis-
nngumhed with the choir ( chorus )
surmounted by a larger dome than

that of the sanctuaries as we find in
Dair Al . Synan .

{ﬂthshf' #ﬂ'l:'_"’l-f""'.u"'".-' 4

Dair Abﬁ ana

5 - In the 11th cent. we can see twin

CEAEEI T e dﬂmcs covering the middle nave of

L e T T the chureh as in Dair Anba Hadra of

Aswan, Dair Al - Azab, Dair Sadmant
and Dair Al - Hamam at Fayum .

6 - In the 16th cent most churches &
g monasteries of Akhmim were roofed
;'2_; with the domes of their own special
$-2- style. The middle dome of the church

- -was elevated higher than the other
B _ o B surrounding  shallow domes and
. e G vaults.

i1/ - In the 17th cent. a row of equal
. “ sanctuaries were constructed in the
~achurch  while the whole nf the

3 - In the 18th & 19th cent. the
""“"'-'::'?_%53churches were covered with twelve
mequal domes having different forms
from one church to another .
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Uses of the Dome in the elements
of the Coptic churches :

The dome has been used to cover the
clements of the church’s structure.
The dome covers the nave, where the
faithfut feel that they exist in hcaven .

While the dome that surmounts the
sanctuary transfers our mind to heav-
en where christ’s throne s

The roof of the bapusiery carnes the
baptized one to the heavenly life, and
that covers the ambon ( Pulpit ) which

teaches us to venerate the heavenly
Canons

We also find the dome above the
choir where the clders and the dea-
cons chant their heavenly hymns .

Also over the throne of the Bishop
where he resembles our Lord, re-
membering us with his heavenly
throne .

The dome has been constructed above
th¢ monastic buildings for its sim-
pilicity and to make the monk feel
that he 1s existing 1n Heaven.

It also surmounts the entrance of

some churches called *doxar” where
we feel entering the heavenly throne .

We may also sec the dome covering
the towers of thc churches and the
tombs as a symbol of heaven, where
the human soul finds rest afier 1ts de-
parture .

The dome 1s also used to cover the

water wells, tanks and the Pigeon
Lofts .
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The MATERIALS used to con-
struct the Coptic Dome :

LT e T
s -

" ovisoaen e BRI Many materials were used to build the
Coptic Dome such as Ruobble stone,
Ashlar stone, Red bricks, Mud bricks
and Wood.
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We have noticed that many of the
e %’Eﬁ 5 I8

i | Coptic Domes were built from mud
‘Eﬁﬁ;“ﬁj &a i bricks due to its low cost and as it is
the proper building material for the
desert .

It 1s also a good msulator of heat sinc.
mud contatns humidity. We can see

{n the other hand we can obscrve that
the baptisteries and the epiphany
1anks were built with burnt bricks .

sumt brick dome

o
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Methads of CONSTUCTING the
Coptic Dome, transforming the
quadrate to a circle :

There has been many styles for build-
ing the Coptic Dome according to the
butlder . The shape and material of

construction s as follows :

THE PENDENTIVES :

Here the dome was built on a quad-
rilateral foundation upon four arches

erected with four pendentives sup-

=1

x
£

A
:

porting the dome. We have found
them in the tomb of Snb. Also in
Bagawat wc sce the inclined wall in
the Ancient Egyption style. Likewise
the pendentives supported the dome

covering the crypt of Abu Mina in his
church in Maryut .
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THE HORIZONTAL BRACKETS

They were used as an clement to
transform the quadrate into an oc-
tagon and then easily into a circle, un-
till the dome was completed. The hor-
1izontal tnangle 1s cornered with
decorated ornaments, as we may see
in Dair Abu Magar and Dair Al -
Syrian .

Domes of KELLIA :

BRACKEIS ( The Turtle’s back and the dome
of the triangies )

L |
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The dome at Kellia region ncar

Damanhur city is famous for the
KELLIA dome of the Turtle’s back. It could be
buillt on any square or rectangular
area. Building the dome began from
the pendentives of the corners untill it
was completed |

In Egypt umique and rare domes with
upright & overturned pendentives
have been revealed . These domes
were also built of mud bricks .
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Kellia
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THE SQUINCHES :
Wooden brackets were placed upon,
where the squinches were built .
Mostly these brackets were visible in
some churches . The shapes of the
squinches obviously differed from

different periods and places. They
were the beginning of the stalactizes.
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THE STALACTITES :
They were small niches decorating
the squinch which reduces the load

and the stress upon the single
squinch.
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A DOME OF INTERSECTED
YVAULTS :

This form of dome is clearly found in
Nitrun valley, as those ditected above
the refectory of Anba Bishoi
Monastery. Also the church of
Iskhirun Al - Qallini in Abu Magqar

Dair al-Syrian | Sl a8 Monastery where the width of the
dome is seven metres wide .

A DOME IN THE SHAPE OF A
SEMI DOME:

Allwoing the indirect light to pen-
etrate the semidome thus lighting up
ssomv the sanctuary, as seen in the

Monastery of Abu - Sefein of
Tammouh , Giza .
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128 Tadros, Al-Temsaheya

129 Al-Malak, Blk A - Dl AY

208 Dair Tadros, Mona Al-Amir
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The BEAUTY of the Coptic Dome :

The beauty of the Coptic Dome is
charcherised in the following aspects:

a) Texture b) Openings
c) Lighting d) Decoration
e) Colour .

a) Texture :

The building material can be see In
the domes of Al - Temsabeyyah
church, Qusia, Asiut. The dome may
be covered with plaster resembling
man’s skin .
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B) OPENINGS :

The opening in the Coptic Dome has
many shapes. Some of them are small
rounded holes, representing hcaven .
Others are windows in the dome’s
drum for lighting & ventilation as we
can see 1n the following examples :

| - At Bam Ady church, Manfalut the
namerous openings symbolize the
stars of the sky .

2 - In Abu Fam church, Tima, Suhag;
we see the holes in the shape of the
CTOSS .

3 - The three holes of Dair Al - Syrian
symbolize the holy Trinity.

4 - The vertical openings of Dair Al -
Azab, Fayum reduccs the load of the
dome and prevents the rain coming 1n.

5 - In Dair Sitt Dimiana, Bilgas, the
four openings symbolize the Cross .
6 - In Damanhur City the windows in

the drum of the dorae has beautiful
stained glass .
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C)THE LIGHTING
INTERIOR e EXTERIOR :
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C) THE LIGHTING : INTERIOR
& EXTERIOR

Qur Egyption grandfathers excelled
in making use of the natural light.
This has been shown in Abu Simbel
Temble, when the sumlight shines on
the statue of Ramsis II on his birthday
and the day of lus crowning .

Also the light coming from the clear-

story windos at Karnak Temple in
Luxor .

We notice that the indirect light com-
mg from the openings of the dome
gives a peaceful atmosphere thus al-
lowing the congregation to con-
centrate during the service . The light
also passes through the stained glass
(window ) in the Coptic Dome in-
creasing its beauty.

We could sce the indirect light upon
the statues in Habib Georgy Muscum
and the stained glass in the domes in
Ramsis Wasef Museum distributing

the sun rays on the carpets and the
Batik .
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D) DECORATION
The copts decorated their domes by

Extenior brackets added to re-
inforce the dome as in Sitt Dimiana
and Subk Al - Ahad

2 - Black and red bricks were used to
construct the domes of Akhmim and
Esna symbolizing the time o
Martyrdom.

3 - Architectured decorations were
used on the exterior in the domes of
Manhari, Minya which resemble those
of Aswan Fatimide Tombs
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E) THE COLOURS : : Glaf¥ (o)
As the Copts are the sons of the LG Ced il 5l pa juas bl o 2us
Pharaos, the colour played an im- : TR u.iLLa 1139 ot cuad

portant port in the structures of the e e T ow ) 4 )
dome both within and without side it. Bslae (b Lala Lygs OUYT coal 2 i cLasil
- golal) Sag Jalall e ddagalt Ll
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Inside Colours :

| - Painting of OUR LORD i1n the po- : Jalall Ga
sition of blessing his people sur- Sl iy i sl sndl il gany o ppls ()
rounded by Angels, the four - : . .
_ ’ b3, a yall Jasd 4S5 I o
Evangelists or the twelve apostles. “:J"] ;;Jd ot o) - - :‘ﬂ :"
T R — 3 348
: - 2 - Decorated crosses at Dair Al - e "?“’ GJLLH‘%_‘JW “Hf T
Maymoun, Beni Suef . Uyong prasly clicey bglite Laills i Gpleai
3 - Ornamented intersected crosses at . Baailgebll) a 3aab \Y
Dair Al - Barsha, Mallowi, o9 i alall L6, 25 L G 6 gy (O)
4 - Plant ornaments at Sendebis, . et
alyub. |
Jalyy . _ | Al s fe ilgs Jads G308 Hlba (2)
5 - Paintings Symbolizc the Holy ‘ | 3
Communion in the old testament in 3552 Laa elliy Guasaien Jia L5k LA (4)
the wooden dome coverins the altar in e Lol Jias 48
me,l;.:m a:d ﬁtlf ca.lro.h — i s ya gy Lilide Jhlie gl LaS ()
- The cherubim in the triangles o 3 2ad el gl 3 il el
Abu Magqar church . St < oh il 4
Qutside Colours : S5 5le sl 0 b AT &BL

| - The mud - brick domes feft in the - o 11l pasg, Ll y EOBUL

open air due to the dry weather and b I s Tkl sl o )55 0 g ylall Ga
having the continuous colour of the shaaii Glia G gall 3 U 4 LaS susall
earth, as shown in Upper Egyptian )
domes .

2 - The blue coloud domes of Al -
Fakhoury Monastery inspires the
viewer to see the heavenly sky .
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TEMPERATURE INSIDE THE DOME

From many experiments in Morna Villas at
Hurghada, we noticed that the inside temperature

of the dome was less about 14°C than the ontside

air temperature .

The holes in the upper surface of the dome allows

the circulation of the hot and cold air inside the

roorns .
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Stresses in Domes

Domes are obtained by the rotation of a plane curve, called the meridian
about a vertical axis laying in its plane, if the middle surface of the shell Roof is
obtained by the rotation of a circular are about the vertical axis through its centre,
the resulting shell of revolution is termed spherical Dome . { See Fig I )

The slab thickness of a spherical Dome 1s very small when compared to its
diameter . The edge of the Dome is to be increased in thickness, and provided

with circumferential Edge Tie to resist the horizontal components of the Edge in-
ternal forces .

The external [oads mainly consist of uniformly distributed dead and live
loads per umt area of the curved surface. Domes are usually supported along the
whole perimeters. For such loading and support conditions, the internal forces
consist of direct forces acting in the plane of the shell membrane. No bending
moments are created, except in the vicinity of the edges. Dome are economically

used to cover large circular areas. Therefore, they are efficiently used in Churches
and Exhibition Halls .

Analysis of the Internal Forces .

The element of the Spherical Dome shown 1n Figure 11, 1s cut out by two
adjacent meridians and two parallel horizontal planes . The position of the merid-

ian 1s defined by the angle (8) from a datum mernidian plane. The position of the

horizontal plane is indicated by the angle@ from the vertical axis of symmetry.
Under the effect of the uniformly distributed total external loads g per unit area of
the curved surface, the element will be subjected to the following internal forces:

a - Direct hortzontal tangential forces N, ( Ring Forces ) acting m the hor-
1zontal tangential direction X .

b - Direct transverse tangential forces N@ ( Meridional Forces ) acting n
the meridian planes and in the tangential direction y . Both N, and N@& are con-

sidered positive when produce tension . From the assumed symmetry of shape
and loading, N, 1s conslant at both the sides of the element. Therefore, there will

be no direct shearing forces S acting on the four sides of the element . |
The lengths of the two sides of the element meeting at o, are : - R.d ¢ and

Ro.dO=R .sin @ .d6 Hence the surface arcaof theelement=R . d& . R.

sin@.d 8=R2 .sind.d @ .d 6 the components of the total external loads g

in the dircctions of the x,y and z axesare : - x=0,Y=g.sinbandZ=g.cos ©
The Direct horizontal tangential forces Nx ( Ring Forces ) acting in the hor-

izontal tangential direction & and the direct. Transverse tangential. fort_:ﬁs N@
(Meridional Forces ) acting in the meridian planes and in the tangential direction
Y for a spherical Dome subjected to uniform distributed dead and live loads per

unit area can directly calculated from the following equations and graphs shown
in Fig 111 .

e

-g.R | 1
2 N = i +cos D) Nx=+g.R( l + cos I - cos (0}
Zero g . R - 0.5000 g . R
15° g . R -0.4573 g . R
30° g . R -0.3301 g . R
45° g . R -0.1213 g . R
51.827292° | -06180 g . R 0 g . R
60° -06667 g . R + 0.1667 g . R
75° -07944 ¢ . R + 0.5356 g . R
90" g . R + 1.0000 g . R

The total tensile force T in the circum ferential Edge Tie as shown in Fig VI
is calculated using the following equation

.R2
o, —ARZ_

| + cos B¢

29

sin Qe . cos Qe
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Harmony between Domes
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Harmony Between Domes & Nature
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WORKS OF RAMSIS WESA
WASIF

We sence the effect of the Coptic
Dome in the beautiful masterpice of
Prof. of Architecture Ramsis Wesa
Wasif and his student Badie Habib
Georgy .

Ramsis, Habib & Badie all believed
that every human being has his glow
for creation. This beauty can flow
from his innerself, only 1if you give
him the freedom & technique to ex-
press himself .

Ramsis believed that the successful
dome 15 a part of nature .
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CHURCH OF §ST. GEORGE,
HELIOPOLIS :

Architect Ramsis has achieved 4 bril-
hant architectural  solution In  the
churches rectangular arca . The en-
trance of the church lcads 1o the nave,
the sanctuarics and the north, south;
west atsles which we usually find in
the Coptic Basilica .
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It has a Coptic Bell tower like that of
Abu Magar monastery with 1ts upper
dome. He also shose the form of a
Coptic dome covering the middle of
the choir and is surrounded by the tri-
conch simifar to those of Dair Anba
Shenouda and Dair Anba Bishal in
Subag .

CHURCH OF §T. MARY ,
ZAMALEK :

The entrance to the church, with its
small dome inside the high entrance
symbolize st. Mary and Chnst the
child . Athough the churh has no col-
umns, the devisions of the nave and
the two aisles are very clear in the
ceiling . The two domes above the
sanctuary and the altar which symbol-
tze heaven, while the bell tower with
its thin fine shape i1s a symbol of the
36 Pharaonic sun . says .
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THE MUSEUM OF HABIB
GEORGY, HARRANEYYA :

The Muscum inncrcourt includes a
palm trec and a pot which symbolize
the ancient Egyption customs. The
butiding and the floor of the muscum
are constructed of mud bricks .

The structure 1s covered with different
domes and vaults in magnificent har-
mony . He worthily descrved the re-
ward of Agha Khan in 1983 .

The projeet is perfectly adapted o the
environment cnhancing the role of the
carth as a building matertal and dem-
onstrating 1nnovation 1 the organ-
isation of volumes and 1ts subtle vse
of light .

The quality of the spaces, the gencros-
ity of the forms and thc ambience
crealed by hight, all reflect high stan-
dards of architectural ¢xcellence
CENTRE OF RAMSIS WIESA
FOR ARTS IN HARRANEYA :

We can observe the beauty of build-
ing the centre with diffcrent domes
and uvaults . Also how the centre has
uscd the local soil as a suitable means
for material from the surrounding en-
vironment of the LEgyption village, to
fill the centre with vartous kinds of
arts : carpels. batik and glazed pot-
tery. |

O1.D CAIRO
SCHOOL :

[ts construction has been fully cov-
ered with the domes and vaults n
Coptic style .
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Manshua

Tomb o Ohla

{Manshoubia ) we see his true imag-
mnation as it was. he this took this de-
sign and forms of domes from the
ruins ol Kellia .

2 - In the tomb of Dus family at
Heliopolis, we see 1ts high Coptic
dome directed 10 heaven .

3 - In the church of st George at
Qalyub al . Balad : he carried oul dif-
ferent kinds of domes. vaults and
arches which indicate his clear 1m-
presston of the Coptic domes .

4 - In Harghada, he used the re-
inforced concrete arches nstead of the
thick walls .

3 - In Ramsis Waset Museum at al .
Harraneyah : we can observe clearly
the singing domes and vaults 1n many
coptic designs . We can aiso notice
that the building has been erected in-
side the Anciant Egyption rectangular
shape .

6 - In king Maryut, the two villas : he
has used various Kinads of domes and
vaults to cover the ditferent rooms .

7 - Design of the centre of christion
studies 1 Michigan U.S.A. coplic

style design was fulfilled by Bishop

Samuel and arch . Badie, making
clear the coptic spint i the inncr
courtyard with numerous domes and
vaults covering the whole structure .

8 - The entrance of Al - Azba Saqggara
road . We can see the harmony of the

domes as in the manasteries of Luxor
( Al Mehareb - Al Shayeb )

9 - Villa of the Arust Adel Huzayyen
Al - Harraneyyah the construction
seems as a beautiful masterpice of
sculpture .
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WORKS OF BADIE HABIB
GEORGY

Through many studies in the ancient
churches and mdnasterics of Egypt,
we have noticed that Arch. Badie

Habib has been influenced by Coptic
designs 1n all his works :

Examples are :

I - In the monastic building



L

|

v

J3ia

Jle ol

-

ist Adel Huzayen House

Art

rance

Ezba En

Ramsis Museom

e

e

[

m
i
:
o

X

-

o

igan Centre

Mich

Ramisis Museum



g B

How to BUILD a dome today

Today a dome 1s constucted with dif-
ferent materials of mud bricks, silt
bricks, stone and reinforced concretes.

Rarely the dome 1s built 1n a regular
hermspherical shape for its great hor-
1zontal stresses, but it was built with
different halt dismeters, taking 1ts fi-
nal shape which somewhat higher
than the hemisphere .

It has basic characteristics and is built
without forms . Often a few gypsum
is added to the mortar to facilitate di-
recting the bricks towards the centre .
The dome 1s plastered with cement
mortar and 15 covered with insulated
material .

Finally 1t is plastered . Mostly the
dome s elevated upon different
shapes of arches .

Hcre are some examples of the mod-
ern domes 1n Egypt :

Al - Harraneyah :

Hamb Georgy Museum was the first
building in Harraneyah, where mud
bricks were used in different shapes
of shallow - domes on pendentives, a
dome on a circular building and twin
domes .

Then Ramsis Wesa and Badie have
used burnt bricks and silt bricks to
build the rest of the villas and Ramsis
Muscum of the carpets .

Domes with ditferent shapes with dif-
ferent openings . Forms were used to
build the arches which support the
squinches and pendentives to con-
struct severd domes on rectanyular
rooms .

Villas of King Maryut, Fayed and
Al - Hurghada :

They were butlt of burnt bricks with
numerous torms of domes accurdmg
to 1ts plan and its use .

At Al - Hurghada a new system of
construction has been adopted . It de-
pends upon reiforced concrete arches
to secure solidity of the building
These arches carry the different
domes with their squinches.
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The old monastie building in front of D LSV Ly lilajlly ddssall juma il
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makes 1t a fine master piece of o
Architecture . The domes have been Sl
reiforced with horizontal prackets of

old tree hbranches .

Churches of Heliopolis of Zamalek :

These domes were casily built by us-

ing reinforced concrete domes which
1S a very large diameter .
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Forms of the Coptic Domes
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The Coptic Dome dates back to the
Ancient Egypuons and traditionally
used by the Early Christian Egyptions
since 50 A.D. when st. Mark came to
Alexandria untill this present time .

The dome represents Heaven and so
muakes a covering for all churches,
monasteries & tombs .

We hope you enjoyed the Coptic
Dome 1n 1its spirtituahity, harmony.
simplicity. variety and its beauty in
our BLESSE LAND EYGPT .

P, :m‘o/‘ ..%nu-a{
Sthch. Badie Habib
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We hope you enjoyed our
books obout :
Ancicnt Coptic Churcheres in upper

Egypl
Ancient Coptic Churcheres in lower

Egypt
The Coptic Dome
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