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“About this time [ZRIE B L5 <3504 L3BIEE#E XL 5N 5], the Emperor con-
structed the Great Church now called Sophia, alongside that called Irene which, because it
was too small, the Emperor’s father had enlarged and beautified. Today both churches are en-
closed by a single wall and served by a same clergy.” (Socrates, Historia ecclesiastica, 11, xvi,
English translation, Zenos 1979, pp.1-178) “Eudoxius having been made bishop of the imperial
city, the great church called Sophia was at that time dedicated, in the tenth consulate of Con-
stans and the third of Julian Caesar, on the 15th February.” (Socrates, Historia ecclesiastica,
11, xliii. English translation, Zenos 1979, pp.1-178). A5 4 =7 X A 1 LRI O NFT7 -V 7
1 T RKEHEIZDOWTIE Millet 1947808, 72751, 3 A5 74 7R 20 KE I
DWW TIEARE L SD% v, Krautheimer 1965, p.317, n27idk, NF7 - AL —%, NF7 -
V74 TR AIE T EIE (double church) & L TRBEDMEH AR/ LW/ EHERT
Wb, Krautheimer {2 X 3L, GIEBONFT - vy s 7TRERI7T MY ETOE 2L
A 2R INVI)IREETH - EBESND,

BIBRDONFT - V74 TRERE, BEOBREIBEETERTHAFL -2 L
DT ELENT WA ERBEINRL, VT4 TOZESELADIZRESNTWED, NEFT
EVIHHEDEY O NADIR L Y EEDT & THE (CL. Mainstone 1988, pp.132-133),

19354F (B AN BB COE - BHEDOTOE L LA Y O—HTHEEELLN T
% (Schneider 1941),

Mainstone 1988, p.134

Procopius, Wars, 1, xxiv; Malalas, Chronographia, col. 689-92. C{. Mainstone 1988, p.134. =
HOFUSL BHEXENFT - A L —FBEREIIHRIE 57,

Procopius, De aedificiis, I, i, 23f{,; Mango 1972, p.72.

Narratio, 27

Mango 1972, pp.72-74

Mango 1972, pp.75

Emerson-Van Nice 1951a

Malalas, Chronographia, ¢ol.708-709. C{. Mainstone 1988, p.213, and p.267, n.23

Silentarius, ecclesiz;. 1. 186-204. Cf. Mainstone 1988, p.214

Agathias, Historiae, col.1566-1557. C{. Mango 1972, pp.78-79; Mainstone 1988, p.90

Silentarius, ecclesia, 1. 286{f. Mango 1972, pp.80-91; Mainstone 1988, p.219

Malalas, Chronographia, col. 708-709, 716. Theophanes, Chronographia, col. 509. Cedrenus,
Compendium, col. 737 Cf. Mainstone 1988, pp.90-91, p.264, n.5

Von Hammer-Purgstall 1822, pp.36-44

Antoniades 1907-1909, p.25

Emerson-Van Nice 1951b

Swift 1939, passim

Niketas Choniates, p.758.

Nicephorus Gregoras, col. 448,

Mango 1962,

Hidaka, Aoki, Kato 1989

Mainstone 1988, pp.102-103

Fossati 1852; Salzenberg 1854

Van Nice 1965
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(HE27)  A2F 2T =, TFABLET =D F A Y EWERGEA, NFT - V74 7Ry
RSB EOBMATE LTV 5,

(1#28)  Schneider 1941, passim.

(7£29)  Swift 1935, pp.459-460; Swift 1940, pp.87-88, 117-119

(7#30)  Mainstone 1988, p.104

(##31)  Mainstone 1988, p.53

(#£32)  Underwood-Hawkins 1961, pp.212-213. Mainstone 1988, pp.97-98

(#33)  Mainstone 1988, p.70id, S D& 4 - N— D%, Wrifi40mm X 50mm, € &3.7m & LT
Wh,

(7¥34)  Mainstone 1988, p.63, 35 & UF p.63, fig.77

(#£35)  Mainstone 1988, p.77, 5 & 0¥ p.78, 1ig.93. Mainstone &, T D2 5 > 7% AR & 0 & %
2 Tnh,

(7#36)  Mainstone 1988, p.63, 35 X OF p.63, fig.78

(#37)  Mainstone 1965/66 35 L UF Mainstone 1988123 2TV BISH 213 ) 0 & 9 A Fesk o
W% F0T FHELTWE,

(#38)  Mainstone 1988, pp.72-73, fig.38

(#£39) L DIEWV F— 4 - R 2% L DRMOMTIE, §1 218 Swift 1939, pd63, Fig5iidk b5,

(7£40)  Emerson-Van Nice 1943, pp.423 {f
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Agathias, Historiae; Agathias, Historiae, Patrologia Graeca, ed. J. P. Migne, Paris, 1844-66, vol.88

Antoniades 1907-1909; E. M. Antoniades, Hagia Sophia (written in Greek), Athens, 1907-1909

Cedrenus, Compendium; Cedrenus, Compendium historiarum, Patrologia Graeca, ed. J. P. Migne,
Paris, 1844-66, vol.121

Emerson-Van Nice 1943; Emerson, W.-Van Nice, R. L., Hagia Sophia, Istanbul: Preliminary report of
a recent examination of the structure, American Journal of Archaeology, vol.47 (1943), pp.403-436

Emerson-Van Nice 1951a; Emerson, W.-Van Nice, R. L., Hagia Sophia: the collapse of the first dome,
Archaeology, vol.4 (1951), pp.94-103

Emerson-Van Nice 1951b; Emerson, W. —Van Nice, R. L., Hagia Sophia: the construction of the
second dome and its later repairs, Archaeology, vol.4 (1951), pp.162-171

Fossati 1852; Fossati, G., AyaSofia, Constantinople, as recently resored by order of H. M. the Sultan
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Hidaka, Aoki, Kato 1989; Hidaka K., Aoki T., Kato S, Structual stability and profile in the dome of
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Krautheimer 1965; Krautheimer, R., Early Christian and Byzantine architecture, The Pelican History
of Art, Harmondsworth, 1965
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Summary

A Summarized Report of the Preliminary On-the-spot Survey
of the Dome of Hagia Sophia, Istanbul

Dr. Kenichiro HIDAKA

Thanks to the generous aid of the directing architect of the restoration work of Aya Sofia
Museum, Mr. Alpaslan Koyunlu, our research group was able to conduct a series of rapid
on-the-spot surveys on March 21 and April 8 1988. It is our great pleasure to have been
allowed to investigate one of the most monumental and beautiful domes in the history of
western architecture.

The examination work, which was done mainly on the great cornice at the base of the
dome, was not too well prepared. It was because we had not hoped that we would be given
the permission to get on to the higher part of this famous structure.

Anyway, we draw up a brief resume of the results of our on-the-spot survey as [ollows.

1) In the lower part of the tructure, that is the part between the ground floor and the

bases of the great semidomes, there are cracks and displacements most probably
caused by past earthquakes. The situation seems to be worst in the south-west ex-
edra, where the upper cornice shows a considerable gap in the center. The jog cor-
responds approximately to the deep crack to be seen in the semidome-base of the ex-
edra. At an unknown point of time long iron ties were installed to block the advance-
ment of the structural movements in the exedra. The iron ties measure 40 by 60 mm
in section and 3.9m in length on the average. The longest one is 7.47m long. They
were not straight but arciform, and put in a chase which runs along the arc of the
base of the exedra semidome. This structural device does not seem to have been
much effective from the sructural point of view in that the chase is not deep enough
to receive the ties and that the anchorage was not sufficiently resistant. In fact, the
easternmost tie is now completely free from its anchorage and sprung out of the
chase. In other words, they have no structural efficiency at all. We can safety sup-
pose that this type of haphazard expedient should not pertain to the original struc-
ture.

2 ) As an attempt to check structural movements in the exedra, a series of iron cramps
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4)

5)

LG 9

should have been more appropriate. There are cramps on the upper surface of the
exedra cornice but they are set too abruptly to be considered original. Through the
deep crack of the semidome-hase of the south-west exedra, referred to in the point 1),
we can see an old iron cramp at the depth of about 50 mm. It seems very difficult to
install this cramp ‘after’ the construction of the cornice. The fact makes us suppose
that it is an original cramp added to secure the structure.

On the upper south cornice of the nave, that is the cornice of the south gallery, we
observed less cracks in comparison with the upper part of the south-west exedra. On
the cornice, near the south-west exedra, we found a set of adjacent blocks having a
half of a chase to receive a common iron cramp that connects them. Significantly
enough, the two halves of the chase do not correspond with each other. The fact will
be of importance in defining a reconstructed part of this cornice, and consequently, a
reconstructed part of the south tympanum. Under the second shallow niche at the
foot of the south tympanum an old iron cramp can be seen through a split between
the vertical wall and the horizontal surface of the cornice. The cramp is supposed to
be original in view of its position.

The section of the great main dome is an approximate arc subtending an angle of ab-
out 162 degrees. The upper surface of the cornice at the base of the dome is not
horizontal but inclined inward. The incliation is stronger in the northern and the
southern parts with an angle of 9 degrees. In the western part which was rebuilt in
the 10th century and in the eastern part which was rebuilt in the 14th century, the
blocks of the cornice are set almost horizontally. Thus, we can clearly see differ-
ences in the treatment of the dome cornice. In addition, the northern and the south-
ern portion have no visible cramps on the upper surface, while many iron cramps
are seen on- the surface of the eastern and the western part of the cornice. Most de-
cisively, a continuous curve was cut with a chisel into the surface of the northern
and the southern part. In all probability, this was a setting line for the inner surface
of the dome-ribs and was settled by 6th century architects during the construction of
the dome. This kind of simple but reliable expedient for the construction of the rib is
not observed on the surface of the other portion of the cornice. The fact contributes
to date the corresponding parts of the dome.

[n the western section, the uppermost part of the underlying main western arch pro-
jects above the cornice. The top of the extrados is 1m and 11lcm high from the upper
surface of the cornice. It is also worthy of note that in this section the surface of the
cornice is almost 50cm higher than at the north and south. An average measure of

bricks composing the visible top layer of the western main arch is 55x6c¢m.
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6 ) From the cornice rise the hemisphere of the dome supported by the forty ribs. Close
inspection shows many differences among them corresponding to the date of con-
struction. Especially, the irregurality at the north-east is conspicuous. Two ribs are
pierced with a lead-lined square hole approximately at their springing point. Other
ribs bear an evident trace of this sort of hole. The center of these holes is about 3m
and 20cm high from the surface of the cornice. Though no remnants of a certain en-
circling structure has been found, this seems to be a clear evidence that timber tie
beams had been inserted through the ribs to secure the construction. It will be in-
teresting to inquire the origin of this idea to bind the base of a hemispherical dome.
Also it should be studied whether the encircling wooden ring was used only during
the construction of the dome or it decayed and disappeared in the course of time.

The actual state of the holes does not seem to agree with the second possibility.

We are now discussing objects and methods of our future on-the-spot survey of the great
dome of Hagia Sophia. For example, an exhaustive examination about cracks on the surface
of the dome will be indispensable to understand its structural characteristics and to quest
for efficient devices in securing the structure against progressive deformations. In course of
these researches, the structural efficiency of the restorations carried out by Fossati, in par-
ticular the structural role of the Fossati-ring embedded at the base of the dome, will be
questioned. It goes without saying that any study about Hagia Sophia should be advanced in
close cooperation with Turkish scholars and authorities. Having prepared the initial prog-
ram of our research concerning the dome, we are going to ask the Japanese government an
official financial support to cooperate with Turkish scholars and to contribute to the cultu-

ral exchange between Turkey and Japan.

239



	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029

