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10 11 12 13 14 15 16
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K2 AWz 7 & FZTHH LT B3O HHREA
PRI 7 XRF 7AW & 2 ek XRD ¥ ic & 285 dnkHO [R5
=7+ F7 NWQO 1 | Mg, (Si), S, (Ca) Epsopmite
2 | Na, (Si), S, Ca Thenardite
3 Epsopmite
4 Thenardite, Calcite
5 Thenardite
6 | (Na), S, Ca, (Fe), Si? Thenardite
7 | Na, Ca, S, Ca, (Fe), (Mg) Thenardite, Calcite
8 | (AD, Si, S, (K), Ca, (Ti), Fe Calcite
9 |Si, S, Ca, Fe, (Na?), (Mg?) Gypsum
10 | Si, S, Ca, Fe, (Na?), (Mg?), K Gypsum
11 |Si, S, Ca, Fe, (Na?), (Mg?), (Al?) Gypsum
Wz 5 NWO-@ | 12 | (Na), (Si?), S, Ca, Fe Thenardite
13 | Mg, Si, S, (K), Ca, Fe Epsopmite, Gypsum
14 | (Mg), (Si?), S, Ca Gypsum
Iz F7 NWQ 15 | Mg, S, (Ca) Epsopmite, Calcite
16 | Al, Si, S, Cl, K, Ca, Ti, (Mn), Fe Calcite
17 | Mg, Si, S, Ca, Fe Epsopmite
18 | Mg, Si, S, Ca, Fe Epsopmite
LWz b7 NWR-G | 19 | (Mg), Mg), S, (C]), Ca, (Fe) Calcite
20 | (Na), (Mg), S, (Cl), Ca, (Fe) Calcite
=7+ k7 NW QO 21 Nitratine, Gypsum
22 | Si, S, (K), Ca, Ti, Fe, (Na?), (Mg?), (CI?) Gypsum
23 | Si, S, (K?), Ca, Ti, Fe, (Mg?) Gypsum
24 | (Mg), Al Si, S, Cl, K, Ca, (Ti), Fe Gypsum
25 | Al Si, S, Cl, K, Ca, (Ti), Fe Calcite
26 | Mg, Si, S, Ca, (Fe) Epsopmite
W=7+ b5 NW@ 27 | Na, (Si), S, Ca, (Fe) Thenardite
28 | Si, S, (K?), Ca, Fe Gypsum
29 | Na, Si, S, (K), Ca, Fe Thenardite
W=7 5 NW@-G | 30 |Na, Si, S, (K), Ca, Fe Thenardite
W=7+ k7 NW G 31 | Na, (Si), S, Ca, Fe Thenardite
32 | Na, Si, S, (K), Ca, (Fe) Thenardite, Calcite
33 | (Na), (Si), S, K, Ca, (Fe) Gypsum
34 | Na, (Si), S, Ca, (Fe) Thenardite, Gypsum
35 | Na, (Si), S, Ca, (Fe) Thenardite
36 Thenardite
37 | (Na), Si, S, (K), Ca, Fe Gypsum?
38 | (Na), Si, S, K, Ca, Ti, Fe, (Al Gypsum, Calcite
39 | Na, Si, S, K, Ca, Fe Thenardite, Calcite
40 | Na, Si, S, Ca, Fe, (K?) Thenardite, Calcite
41 | Na, Si, S, K, Ca, Fe Thenardite, Gypsum
42 | Na, (Si), S, Ca, Fe Thenardite
43 | (Na?), (Al), Si, S, Ca, Fe, (Mg?) Gypsum, Calcite
44 | Na, Si, (Al), S, (K), Ca, Fe Gypsum, Calcite
W=7+ k7 NW® 45 | Na, (Si), S, Ca Nitratine
46 | Na, (Si), S, Ca Thenardite, Calcite
47 Thenardite
48 Nitratine
49 | (Na), (AD, Si, S, K, Ca, Ti, Fe Gypsum, Calcite
50 | Na, (Al), Si, S, K, Ca, Fe Thenardite, Calcite
51 | Mg, Si, S, Cl, (K?), Ca, Fe Calcite
52 | Na, Mg, Al Si, S, (K), Ca, (Ti), Fe, (Mn?) | Calcite Gypsum?
53 | Na, (Si), S, Ca, Fe Thenardite
54 | Na, (Si), S, Ca, (Fe) Thenardite
W=7+ k7 NW® 55 | Na, (Si), S, Ca, (Fe) Thenardite
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| No. :Calcite, No. :Gypsum , Na, :Calcite+Gypsum
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Study on the Deterioration of the Outer Wall
of Hagia Sophia, Istanbul, Turkey

Juni SASAKI*, Naoto YOSHIDA, Daisuke OGURA*?
Takeshi ISHIZAKI and Kenichiro HIDAKA*3

Hagia Sophia has many conservation problems, especially at the west part of the
building. The inner wall has been suffering from salt flaking of mortar and crystallization,
and the outer wall has also been weakened. Removal of plaster from the outer wall surface
and rainwater penetration from the exposed wall are thought to be the causes of deteriora-
tion at the inner/outer wall.

As a result of survey and analysis of the outer wall, it was found that shaving was
caused by the following factors.

1) Strong north-east sea wind has been shaving the joint mortar.

2) Rainwater flow has been providing the wet condition and removing the joint mortar
and restored mortar.

3) Solar insolation is thought to be also affecting the wall surface.

Analysis of the crystallized salts on the inner wall revealed that they were sodium
sulfate, magnesium sulfate and sodium nitrate. At the northwest part of the building
(northwest exedra), the major type of salt was sodium sulfate; magnesium sulfate was
found at the edge of the windows. The corresponding outer wall of these parts are
degraded and have holes at the junction with the wall and the roof. Sodium nitrate was
found at the lower part of the inner wall.

*Research Fellow of the Japan Society for the Promotion of Science (PD)
*2Kyoto University, Graduate School of Engineering
*3University of Tsukuba, Graduate School of Comprehensive Human Sciences



