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Deterioration on the Wall
and Indoor and Outdoor Environmental Conditions
in Hagia Sophia, Istanbul, Turkey

Daisuke OGURA*, Takeshi ISHIZAKI, Keigo KOIZUMI*?, Juni SASAKI,
Kenichiro HIDAKA*® and Kei KAWATA*

In Hagia Sophia, the deterioration of the lime plaster wall and side walls are consid-
ered to be caused by the condensation of water on the wall surface and water migration
inside the side walls. On the ground level, deterioration of the wall surface is more severe
in the north part than in the south part. In the second cornice, wall surface deterioration
is more severe than on other floors.

As the first step in clarifying the causes of these damages and developing appropriate
measures, the following topics were examined:

1) Measuring the precise temperature and humidity profile in Hagia Sophia;

2 ) Identifying the deteriorated parts inside and outside the walls;

3) Measuring the moisture content on the inside surface of the walls.

Main results obtained are as follows:

1 . Relative humidity in the north aisle and the staircase on the ground level is the highest
especially in summer when it reaches over 9095. Condensation might occur on the wall
in these areas.

2 . Moisture content of the northwest area is the highest and that of the southeast is
second highest.

3 . Significant deterioration of the second cornice is found on the northwest semi-dome
where exfoliation of the repaired plaster is confirmed. The southeast semi-dome is
also deteriorated but the southwest semi-dome is less deteriorated than elsewhere.

4 . One of the major causes for the high moisture content in the walls is possibly rainwater
penetration. Especially, sealing the gap between the walls and roof seems to be
effective in preventing moisture penetration at the exterior walls. Condensation on the
walls is also considered as another cause.

*Graduate School of Engineering, Kyoto University *2Graduate School of Engineering, Osaka University
*3Graduate School of Comprehensive Human Sciences, University of Tsukuba
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