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Disaster prevention of historic buildings and townscapes
˔Consideration of earthquake resistance measures in particular˔
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Disaster prevention of historic buildings and townscapes
˔Consideration of earthquake resistance measures in particular˔

KARIYA Yuga

Although natural disasters such as earthquakes are not necessarily frequent in 

Cairo, the historical center of the city has a dense and narrow urban structure.

Many historical buildings with fragile structures such as stone and brick structures 

are distributed there. 

In order to protect the lives and property of citizens, preserve cultural properties, 

and revitalize the area in this historical city center, it is necessary to pay sufficient 

attention to disaster prevention, especially earthquake countermeasures. 

In this occasion, I would like to introduce examples of earthquake damages to 

historic buildings in Japan. 

Then I would like to explain Japan's experience in implementing rehabilitation 

projects for damaged historic buildings. 

I would also like to show the examples of various earthquake-resistant measures 

in advance, as well as the progress of the preservation system in tandem with 

these efforts.
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ʾIn order to protect the lives, livelihoods, and properties of the people 

of Cairo and to revitalize the historical areaΑ, it will be necessary to 

repair and improve many historical and other existing buildings, but in 

the process, it is also important to improve their disaster resistance.

ʾUnlike Japan, earthquakes and other disasters are not so frequent in 

Egypt. However, it is essentially important to promote awareness and 

preparedness for disasters in the city context where historic stone and 

brick buildings, RC buildings whose strength has not necessarily been 

confirmed, and unauthorized additions to existing buildings are densely 

built along narrow streets.

ʾHere, I would like to provide information on the status of disaster 

prevention, especially earthquake resistance measures, for historical 

buildings in Japan.

Disaster prevention of historic buildings and townscapes
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Earthquakes in Cairo and Japanese Cooperation

Oct. 18, 1754, Great earthquake in Cairo, estimated to be M.6.6. 

About 2/3 of the buildings in Cairo collapsed. At least 40,000 people died.

1900s Several earthquakes of M5.8 to M6.8 occurred around Cairo

October 12, 1992, Earthquake in southwest Cairo -Estimated magnitude 

5.9; 541 deaths and more than 100,000 affected; 8,000 houses damaged. 

The earthquake was the first major earthquake to hit Cairo in 140 years.

ŸSince people are not used to earthquakes, a sort of panic ensued, leading 

to more deaths.
Oct. 19, 2021, Earthquake around Cairo.

Although seismic activities in Egypt may not be so active, 

even a small earthquake could cause extensive damage

because of the fragile urban infrastructure and buildings.

Since 1960, the Research Institute of the Japanese 
Ministry of Construction has accepted trainees from Egypt 
for seismic research, and since 1987, through JICA, Japan 
has been cooperating in the development of seismology in 
Egypt. This includes the establishment of a permanent 
seismic observation network and the training of experts.

Distribution of Damaged Earthquakes
in Egypt. From 2200 BC to 2005.
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Structure of historic buildings in Soq al-Silah district

Dark brown is stone and brick buildings.
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1ʽMajor Earthquakes
(1)January 1995 Great Hanshin-Awaji Earthquake
M7.3, maximum tremor 6, 6,434 deaths, 640,000 houses damaged, 116 Important Cultural properties and 1 

Important Preservation District of Traditional buildings were damaged.

(2)March 2011 Great East Japan Earthquake 
M9.0, maximum tremor 7, 15,899 deaths, 2,529 unknown, 297,800 houses damaged, Huge Tsunami and 

Atomic  Power Plant accidents, 143 Important Cultural Properties, 6 Important Preservation Districts of 
Traditional Buildings, and 438 Registered Cultural properties were damaged.

(3)April 2016 Kumamoto earthquake
M7.3, maximum tremor 7, 273 deaths,  43,300 houses damaged, 39 Important Cultural Properties, 3 Important

Preservation Districts of Traditional Buildings, and 74 Registered Cultural Properties were damaged.

(4)February 2021 and March 2022 Fukushima-Oki earthquakes 
M7.3 maximum tremor 6 weak, 3 deaths, 20,000 houses damaged
and M.7.4, maximum tremor 6, 3 deaths, 50,000 houses damaged.

2ʽOther Natural Disaste ΐΑ
Frequent Big Typhoons/Heavy rains/Land slides/
Volcanic eruptions and others .

Epicenters of major earthquakes in Japan in the past.
Red: M7 or higher, Blue: fatalities, Purple: maximum

intensity 6 or higher.

Major Natural Disasters in Japan in Recent Years 
(1995 -2022 )



Oouchi (Fukushima Pref.)

Kawagoe (Saitama Pref.)

Kanegasaki (Iwate pref.)

Makabe (Ibaraki Pref.)

Sawara( Chiba Prer.)

Damage to Important Preservation Districts for Groups of 

Traditional Buildings by the Great East Japan Earthquake

Kakunodate Akita Pref.)
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Sawara District (Chiba pref.)

Damage to Important Preservation Districts for Groups of 

Traditional Buildings by the Great East Japan Earthquake

2011 3 11
Immediately after the Tohoku Great Earthquake

Red line: Extent of the Preservation District.
Black: traditional buildings
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Damage to Important Preservation Districts for Groups of 

Traditional Buildings by the Great East Japan Earthquake

Sawara District (Chiba pref.) present conditionכ
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Damage to Important Preservation Districts for Groups of 

Traditional Buildings by the Great East Japan Earthquake

MakabeDistrict (Ibaraki pref.)

Extent of the Preservation District.
traditional buildings

Distribution of the damaged raditionalbuildings
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Damage to Important Preservation Districts for Groups of 

Traditional Buildings by the Great East Japan Earthquake

MakabeDistrict (Ibaraki pref.)
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Damage to Important Preservation Districts for Groups of 

Traditional Buildings by the Great East Japan Earthquake

MakabeDistrict (Ibaraki pref.)
ќRecovery from the earthquake



For the projects of traditional buildings

Ʒ Normal repairment project

Up to 8 million yen per case within 80 of the project cost
(a round 1 ,150 ,000 EGP)

ƨ Earthquake recovery project
No upper limit within 90% of recovery cost 

+ 75% of personal expense is subsidized by the prefecture.

Ÿ (2.5% of personal expenses in real terms)
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Damage to Important Preservation Districts for Groups of 

Traditional Buildings by the Great East Japan Earthquake

MakabeDistrict(Ibaraki pref.) ќRecovery from the earthquake

Difference of Subsidy rates from the city government for the 

projects between Normal repairment and Earthquake recovery 

in  the Makabe preservation district
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A watch tower-not so much damaged  (original, 1601)

Collapedcastle tower reconstruction,1960)

Kumamoto Castle 
old site

Collapedcastle stone wall

Damages of Kumamoto Earthquake, 
April 2016

Kumamoto old castle site
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The Kumamoto Earthquake 
Japan ICOMOSReport 2017 p.12

Left before,  Rightafter

Damages of Kumamoto 

Earthquake, April 2016

Collapse of an old residence( Eto family house),  
built in 1830



Damages of Historic Area in Kumamoto City 
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The Kumamoto Earthquake ,ICOMOS Japan Report 2017
Stone bridge, 1875

Former bank building, 1919

Damaged town houses
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1. Creating cultural heritage rehabilitation 
funds comprising donations from private 
funds.

2. Constructing an organic public-private 
cooperation system. 

3. Promoting rehabilitation measures in 
the framework of historic 3 community 
renovation policies. 

4. Building nation-wide strategies for 
promoting registration of historic 
buildings. 

5. Promoting training of technical experts, 
and their certification, so that they can 
engage in cultural property registration 
and preservation as part-time 
conservation architects. 

An Urgent Appeal for Protection of the 

Cultural Properties damaged by
the Kumamoto Earthquakes 

ICOMOS Japan , 12 May 2016 

The Kumamoto Earthquake 
ICOMOS Japan Report 2017
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Symposium aimed at Recovery from 
the earthquake organized by Icomos
Japan in Kumamoto City,  Sep. 2017



Type of assistance Program Outline
(

)
(

)
(

)

GovernmentSubsidy

MunicipalSubsidy

Kumamoto Cultural Property Restoration 
Assistance Fund

Subsidy for Restoration and Reconstruction of Cultural 
Properties Affected by the Kumamoto Earthquake

Subsidy for restoration and improvement of group facilities for 
small and medium-sized enterprises in Kumamoto Prefecture 
(group subsidy)

Kumamoto City Townscape Restoration 
and Preservation Support Project

( 25
)

( : 1/2
: 1500 )

Project to support reconstruction of local 
community facilities, etc.

( :1/2 :1000 )

Private Fund

Disaster Victim Life Reconstruction Support Grant 112.5 200

Emergency repair system for damaged houses 57.6

Restoration support for historic buildings damaged by the Kumamoto earthquake
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Todaiji Great Buddha Hall,1709, National Treasure

Examples of structural reinforcement of cultural property buildings

The latter half of 19 c.

Cross section of after repairs, 1903-1913.
Steel frame and wooden trusses for structural 
reinforcement.



Before reinforcement, the building may 
deform 70 cm in a medium earthquake.

Steel framework supports cultural properties 
during earthquakes to reduce deformation.

reinforcementbefore
after

Main hall of Joko-ji temple, latter half of 17 c,Important cultural heritage

Seismic reinforcement with an additional steel frame

Examples of structural reinforcement of cultural property buildings



A locomotive Depot. 1885, Temiya, Otaru city, Important cultural heritage
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Examples of structural reinforcement of cultural property buildings

Seismic Reinforcement with Steel Structure


