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, | would like to introduce examples of earthquake damages to
historic buildings in Japan.

Then | would like to explain Japan's experience in implementing rehabilitation
projects for damaged historic buildings.

| 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.



Disaster prevention of historic buildings and townscapes

- In order to protect the lives, livelinoods, and properties of the people
of Cairo and to revitalize the historical area s , 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.

- Unlike 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.

- Here, | would like to provide information on the status of disaster
prevention, especially earthquake resistance measures, for historical
buildings in Japan.



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.
—Since people are not used to earthquakes, a sort of panic ensued, leading
to more deaths.

< Oct. 19, 2021, Earthquake around Cairo. S e oy

Although seismic activities in Egypt may not be so active, R Sae K
even a small earthquake could cause extensive damage L O
because of the fragile urban infrastructure and buildings. = | ~ %

Since 1960, the Research Institute of the Japanese e 1
Ministry of Construction has accepted trainees from Egypt A

for seismic research, and since 1987, through JICA, Japan oo, B
has been cooperating in the development of seismology in A it
Egypt. This includes the establishment of a permanent Distribution of Damaged Earthquakes

seismic observation network and the training of experts. in Egypt. From 22001B¢ to 2005
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Structure of historic buildings in Soq al-Silah district
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Dark brown is stone and brick buildings.



1. Major 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.

2. Other Natural Disaste r s %,
Frequent Big Typhoons/Heavy rains/Land slldes/

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.




Damage to Important Preservation Districts for Groups of
Traditional Buildings by the Great East Japan Earthquake
5 s

Kakunodate (Akita Pref.) Kanegasaki (lwate pref.)




Damage to Important Preservation Districts for Groups of
Traditional Buildings by the Great East Japan Earthquake

201173711
Immediately after the Tohoku Great Earthquake
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Damage to Important Preservation Districts for Groups of
Traditional Buildings by the Great East Japan Earthquake




Damage to Important Preservation Districts for Groups of
Traditional Buildings by the Great East Japan Earthquake

Makabe District (Ibaraki pref.)
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Damage to Important Preservation Districts for Groups of
Traditional Buildings by the Great East Japan Earthquake

Makabe District (Ibaraki pref.)




Damage to Important Preservation Districts for Groups of
Traditional Buildings by the Great East Japan Earthquake

Makabe District(Ibaraki pref.)
—Recovery from the earthquake
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Damage to Important Preservation Districts for Groups of
Traditional Buildings by the Great East Japan Earthquake

Makabe District (Ibaraki pref.)—Recovery 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

For the projects of traditional buildings

O Normal repairment project

Up to 8 million yen per case within 809 of the project cost
(around 1,150,000 EGP)

@® Earthquake recovery project

No upper limit within 90% of recovery cost
+ 75% of personal expense is subsidized by the prefecture.

— (2.5% of personal expenses in real terms)
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Damages of Kumamoto Earthquake,
April 2016

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

Damages of Kumamoto
Earthquake, April 2016

Photo 3.1.1.1 The main building (before the earthquakes)

Photo 3.1.1.3 The central storehouse (before the earth-  Photo 3.1.1. ntral storehouse (after the earth-
quakes) quakes)

Kumamoto
Prefecture

Map of Japan

Left: before, Right:after

The Kumamoto Earthquake
Japan ICOMOS Report 2017 p.12 15




Damages of Historic Area in Kumamoto City

Damaged town houses
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Photo 4.5.3  Five historic buildings including modern architecture in the report




An Urgent Appeal for Protection of the The Kumamoto Earthquake

Cultural Properties damaged by |CO|\/|OS Japan Report 2017
the Kumamoto Earthquakes oo 4

ICOMOS Japan, 12may 2016

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, S EIEENCIUTRTILIEES -
and their certification, so that they can et e
engage in cultural property registration
and preservation as part-time
conservation architects.

1 December 2017




Symposium aimed at Recovery from
the earthquake organized by Icomos

2016 & FEFXMIE BARM IERARES Japan in Kumamoto City, Sep. 2017
AL DIERREEIR - BEADIRE

The 2016 Kumamoto Earthquake

Report on Damages to the cultural properties
and
Recommendation for their restoration and rehabilitation

201943 B
BERAOERERZER
! March 2019
: Japan ICOMOS National Committee




Restoration support for historic buildings damaged by the Kumamoto earthquake

Type of assistance Program

Government Subsidy

Outline

BEEMRFBEER. BHERET
REBHER. EEEMFEH KRR
BREx

Municipal Subsidy

%éﬁﬂﬂ%ﬁ%ﬁ%%ﬁﬂﬁﬁ‘ BT

Kumamoto Cultural Property Restoration
Assistance Fund

REMNDFHMEZIFRET DR
EHEEIIEEOA. FEERELT
FHhteni=tm

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

XM EE+HERESEHIR

Subsidy for restoration and improvement of group facilities for

RN EDORER - RIEDEIBRXE.J
IW—T%BH . FOTIL—TDEIRN

small and m'edium-sized enterprises in Kumamoto Prefecture A O KT B 1B = B 4 B IR HLATR @)
(group subsidy) HEND,
FET- HETH R | JI AR (ZH LT, FEARH
. . EICEVIEKL=-RTERAE D a#fitig
Kumamoto City Townscape Restoration Emﬁﬁﬁ%ﬁé’%z{ﬁg@f o
. . EREORENOEIEIEY ZRAEH
and Preservation Support Project (BN X THICEL =D 1/2. HB
+PRE%E: FR15007 M)
. . %&‘y‘ébf:fmiik‘-%%l:fsh‘éﬂﬂiﬁ_ﬂsl:v‘-»r
Project to support reconstruction of local |o#iLcaenmshcarERE0E
. . BEXIEEEE:1/2, #81 £R:10005 M)
community facilities, etc. 232 FATHEEELTLALONHR
T EABRIEHRN
Private Fund Ol © |0

Disaster Victim Life Reconstruction Support Grant

—RBEEISOTETOEEITER (112.5~2005H)

Emergency repair system for damaged houses

RERIEFEZFEALGVHENTR,

—REEIEHTETOREEITEA (57.65M)




Examples of structural reinforcement of cultural property buildings

The latter half of 19 c.

W e,

o
////

Cross section of after repairs, 1903-1913. L8 Twe LT LA e
Steel frame and wooden trusses for structural e s la=tig - yoé i T=UNS
reinforcement.
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Examples of structural reinforcement of cultural property buildings

Seismic reinforcement with an additional steel frame

reinforcement

before

N
RN

Before reinforcement, the building may  steel framework supports cultural properties
deform 70 cm in a medium earthquake.  dyring earthquakes to reduce deformation.




Examples of structural reinforcement of cultural property buildings

Seismic Reinforcement with Steel Structure

e

[J-300% 300X 19

[-250%250% 12
[1-300x 300X 19



Examples of structural reinforcement of cultural property buildings

§

Foundation reinforcement,
steel reinforced beams and columns

. &

e ? 4 -
Reinforced brick gable wall with
vertically inserted rebar




Examples of structural reinforcement of cultural property buildings

before

Exterior buttresses added to restore beautiful
interiors and provide seismic reinforcement
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Examples of structural reinforcement of cultural property buildings

s . S o — -

™ - 1995 Collaped by Hanshin-Awaji Great Earthquake

— « 70% of damaged materials were reused for
repairment

R « 1998 Seismic isolation method secures
. earthquake resistance
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Examples of structural reinforcement of cultural property buildings

Osaka Municipal Central Public Hall 1918

Conservation and revitalization Project
1999~2002
“ Seismic isolation retrofit work”
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Seismic isolation devices were
installed in the basement of
the building.
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Examples of structural reinforcement of cultural property buildings

Tomioka Silk Mill and Related Sites- World cultural heritage

Repairment, seismic reinforcement, utilization using House-in-House method
The west cocoon warehouse of Tomioka Silk Mill, 1872, Gunma Pref.




Examples of structural reinforcement of cultural property buildings
Tomioka Silk Mill- World cultural heritage
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Tomioka Silk Mill Unique venue plan

Active promotion to reuse historical
precious buildings as a unique venue
after the renovation and reinforcement.
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Examples of structural reinforcement of cultural property buildings

World Heritage Visitor Center “Gunma”
for Tomioka Silk Mill and Related Sites

Old brick warehouse, 1903, was renovated and reinforced to use as the visitor center.
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Progress in earthquake resistance
measures for cultural property buildings

(1)Jan. 1995 Hanshin-Awaji Great Earthquake
=1996 1/17 Publication of Guidelines for Ensuring the Safety
of Cultural Property Buildings during earthquake

(2)March 2011 Great East Japan Earthquake
=2013 Publication of "Guide for Seismic Diagnosis and
Reinforcement of Important Cultural Property buildings.

(3)April 2016 Kumamoto Earthquake

=2017 Revision of the same guidance (to include brick and
reinforced concrete construction, etc. incorporating seismic
countermeasures for non-structural members.)

=2020 Publication of a guide to seismic countermeasures for
groups of traditional buildings
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Fire-fighting Equipment: water gun, drencher

G

R

Shirakawa village

Ouchi-shuku village Miyama kita village
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Registration of Cultural Property Buildings

Institutionalized in 1996 after the Great Hanshin-Awaji Earthquake of 1995
with the amendment of the Law for the Protection of Cultural Properties.

Registration Criteria for Registered Tangible Cultural Properties
—Buildings, civil engineering structures and other structures—

LI50 years have passed since its construction in principle, and which
falls under any of the following items.

(1) Buildings that contribute to the historical landscape of the country

e Buildings that are widely known by a special nickname, etc.
* Buildings that are useful for learning about a place
* Buildings that appear in a painting or other work of art

(2) Buildings that have become the norm for modeling
* Buildings with outstanding design
* Buildings with prominent designers and builders
* Buildings that are early works of many later builders
* Buildings that are characteristic of the period or type of building

FHEBORBSHBI I A E

(3) Buildings that are not easy to recreate
* Buildings with superior technology and skills T
* Buildings that use techniques and skills that are now rare R
* A building with an unusual shape or design,
of which there are few similar examples




Number of Cultural Property Buildings

National Designation /Registration/ Selection
As of August 2022, Japan

Important cultural heritage ~ (National Tresure)
2,548 items, 5,336 buildings {229 items, 292 buildings)

Important Preservation District for
groups of traditional buildings
126 districts

Registered Cultural Buildings
13,422 items
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