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The recommendations in the final document of the study basically focus on two different issues, one
of which offers a comprehensive and in-depth approach to the post-earthquake reconstruction of the
town of Antakya after the disaster in the context of architecture and urban planning; The other one is
more structural and addresses the issues of strengthening buildings damaged by earthquakes on the
one hand, and the construction of earthquake-resistant buildings on the other.

The report contains valuable suggestions on how to provide an earthquake-resistant urbanism and
architectural structure while preserving the historical urban texture of Antakya. Researchers
emphasize the preservation of Antakya's historical and cultural heritage, the importance of using
traditional materials and the necessity of cooperation with local architects and underlines the
importance of a reconstruction process appropriate to the town's identity and climate. In particular, it
focuses on elements such as the preservation of courtyards and narrow streets, traditional building
materials (stone, wood, tiles, etc.) and the views of local architects, the continuity of the urban fabric,
river and mountain views, the definition of silhouettes with minarets and domes, the scale of the
buildings and a pedestrian-friendly city planning.

The report draws parallels with the lessons Japan learned from the 1995 Great Hanshin-Awaji
Earthquake and emphasizes the importance of developing a similar awareness and policy in Turkey. It
also offers valuable suggestions on how traditional building materials and methods can be improved
by combining them with modern science and engineering principles. Especially strengthening
masonry wall methods is of vital importance in terms of both protecting historical buildings and
making them more resistant to earthquakes.

These suggestions are of great importance in terms of being applicable not only for Antakya, but
also for Turkey in general and other countries with a similar historical texture. Especially for historical
cities under the pressure of urbanization and modernization, such innovative approaches that
harmoniously combine traditional and modern elements can serve as models for the preservation of
cultural heritage and sustainable urban development.

The views expressed in the report aim to revitalize Antakya not only physically but also socially
and culturally. This offers an approach that will enrich the way residents and visitors experience the
city, while also providing a structure that is more resilient to natural disasters such as earthquakes.
Implementing these suggestions can transfer the historical and cultural riches of Antakya to future
generations, while also taking important steps towards creating a livable, sustainable and resilient city.

In conclusion, this text proposes comprehensive and innovative strategies to increase the durability
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of structures in Turkey's high earthquake risk regions. This integrated approach to meeting modern

safety standards while preserving historical heritage can be an inspiration both locally and

internationally.
Prof. Dr. Murat DUNDAR
Dean of Faculty of Architecture and Design
Bahgesehir University
(FRER)
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Opinion paper on the reconstruction of Antakya’s townscape (Fifteen proposals)
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Andrea U. De Giorgi and A. Asa Eger (2021). Antioch: A History (Cities of the Ancient World), Routledge, p9
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Opinion paper on the reconstruction of Antakya’s townscape
(Fifteen proposals)

On February 6, 2023 (Monday), earthquakes with the epicenter in southeastern Turkey occurred,
resulting in widespread damage. The historic city of Antakya saw the destruction of many cultural
properties, and the old city townscape was devastated. Mukogawa Women’s University School of
Architecture was entrusted by the Agency for Cultural Affairs with the emergency cultural heritage
protection international contribution project, “International Contribution Project for the Reconstruction
of Historic Urban Areas in the Republic of Turkey,” in FY2023 and accompanied by Professor Murat
Dundar, Dean of the Faculty of Architecture and Design at Bahgesehir University, conducted a field
survey of Antakya from February 25 (Sunday) to 28 (Wednesday), 2024. This opinion paper, based on
the field survey, makes proposals for the reconstruction of Antakya’s townscape from the perspectives of
architectural and urban design and architectural structure design.

Although the earthquake occurred in Turkey, it is by no means someone else’s problem. Although the
present proposal is for Antakya, the contents may be applicable to Turkey in general, as well as Japan.
We would like to make the following proposals in the hope that they will be of assistance in the field of

reconstructing historic urban areas in Turkey (and Japan).

1. Nine proposals from an architectural and urban design perspective

Aim to create a city that is resistant to earthquakes while inheriting the traditions and
identity of Antakya’s townscape.

Value courtyards and alley spaces.

Value traditional materials (stone, wood, tile, etc.).

Value the opinions of local architects.

Value the continuity of the townscape on both sides facing streets.

Value the landscape with river and mountain.

Value the skylines defined by minarets and domes.

Value the scale of buildings.

©®eee 6

Aim to create a walkable city.

(D Aim to create a city that is resistant to earthquakes while inheriting the traditions and

identity of Antakya’s townscape.

As the figure on the next page shows, Antakya has experienced a significant number of

earthquakes in the past. The February 2023 earthquake should be used as an opportunity to create
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a city that is resistant to earthquakes, while inheriting the traditions and identity of the city of
Antakya. From our inspection of the site, we found that the town's landmarks, such as the Camii
(= mosque), are being protected under the national government's initiative, and it appears that
they will be restored and reconstructed well in the future. On the other hand, many houses and
other structures are left as they are without temporary enclosures or have been cleared. In the
restoration and reconstruction of these buildings, it is a major issue whether the traditional style
can be respected and whether earthquake resistance can be promoted while taking the traditional
style into consideration. The restoration and reconstruction of the protestant church and

synagogue will also be an issue.
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Earthquakes in Antakya from 250 BC to 1900 AD

Andrea U. De Giorgi and A. Asa Eger (2021). Antioch: A History (Cities of the Ancient World), Routledge, p9

Habib-i Nejjar Camii Sarumiye Camii
Government-initiated restoration and reconstruction underway Government-initiated restoration and reconstruction underway
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ka0
Ulu Camii Greek Orthodox church
Government-initiated restoration and reconstruction underway Protected by the state

Destroyed residential building  Left neglected

Protestant church  Left neglected Synagogue No trespassing sign posted
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@ Value courtyards and alley spaces.

Antakya has a Mediterranean climate with hot and dry summers and mild and rainy winters. A
network of courtyards and alley spaces existed, which are cozy and comfortable on a human scale
and suitable for such a climate. The main wall of the courtyard faces mainly southwest, allowing
the southwesterly wind, which is unique to Antakya, to enter the building and ventilate it through
the upper small windows (kushtakas) in the stone wall on the first floor. In addition, trees are
planted in the courtyard. The sense of scale is really pleasant. Because of the heavy rainfall, the
building has many sloped roofs, and rainwater falls from the roofs and flows down a drainage
channel that runs through the middle of the alley.

According to a local architect, the spaces that are typical of Antakya are 1) the courtyard, 2) the
maze of alleys, and 3) the living room facing southwest. The number of important buildings in the
old city that form such courtyard and alley spaces is said to total 1,500, including about 500 listed
as cultural assets, about 500 that are in the process of being listed, and about 500 that are not on

the list but are of high quality. The restoration and reconstruction of as many of these as possible

will form the foundation for the restoration of Antakya's townscape.

Courtyard Wall of a residence that was once a courtyard
Ventilated through small windows at the top of stone walls on the first floor ~ Design similar to photo on left
Trees are always planted Typical example of a residential building in Antakya

Alley spaces Have drainage channels in the middle Alleys used to be maze-like but are now landscapes like this, with the
rubble cleared away
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@ Value traditional materials (stone, wood, tile, etc.).

For example, in Camii (=mosques), the exterior walls are often built of cut stone and the roof is
often made of red tiles called alaturca. In residential and other buildings, the first floor is built of
stone with cut stone or cobblestone masonry, the second floor is wooden with a construction
method called "bagdadi," and the roof is made of alaturca or red tiles called Marsilya (=Marseilles
tiles). Buildings from the French Mandate period were also built of stone. In the restoration and
reconstruction of buildings, it is important to respect traditional materials such as stone, wood,
and tile, and to avoid the easy use of reinforced concrete and steel frames (of course, we do not

reject the use of these materials if they are carefully considered).

Exterior view of camii at restoration site Courtyard 1st floor wall is cut stone or cobblestone 2nd floor is wooden
Walls of cut stone  Roof tiles are alaturca Roof tiles are Marsilya

Q.‘.
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First floor made of stone  Second floor made of wood Reinforced concrete (RC) building ~ Steel roof frame
Traditional construction method called bagdadi Does not suit the scenery

@ Value the opinions of local architects.

There are examples of buildings renovated by local architects that have not been affected so
much by the earthquake. This is probably due to their familiarity with the local climate, materials,
craftsmanship, and other factors. In the reconstruction of a townscape, it is important to listen to

the opinions of such experienced local architects.
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Example of hotel renovation by local architect

® Value the continuity of the townscape on both sides facing streets.

For example, on Kurtulug Street, which has a history dating back to ancient Antioch and is a
modern main street, there are many buildings of cultural asset quality, but in terms of continuity
and morphological harmony of adjacent and facing buildings, it is difficult to say that the
aesthetics of the street are generally well formed. It is important to ensure the continuity of
townscape on both sides facing the street through design codes such as the traditional form of
Jumba (upper floors overhanging with cantilevers), sloping roofs, red tiles, and building heights

up to three stories, in order to create an urban landscape.

Kurtulus Street Kurtulus Street  The continuity of the townscape is broken
On the left side, a beautiful landscape is formed by Jumba and other elements
On the other hand, the buildings on the right are taller and are not aligned with the townscape on the left

® Value the landscape with river and mountain.
The Asi River flows to the west of the old city, and Habib-i Nejjar Mountain rises to the east.

One of Antakya’s great charms is that it is blessed with this natural environment; the landscape

formed by the river and the mountain. Something about it recalls Kyoto in Japan, for example.
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However, at present, the banks of the Asi River are hardened with concrete, and it has not been
possible to improve their hydrophilicity. It would be good to improve Asi River hydrophilicity
and simultaneously shape the townscape in a way that emphasizes the view of Habib-i Nejjar
Mountain from the Asi River. In addition, landscapes with bridges are important. Currently,
reconstruction work is underway on housing complexes along the river on the new city side, and
it would be nice to be able to preserve the views of the Asi River and Habib-i Nejjar Mountain
here as well. A west mountain seen from the old city is also beautiful. In the future, as buildings
are being restored and reconstructed, viewpoints offering views of the west mountain in the old

city should be secured.

Tyche of Antioch (the go
Perched on the mountai
https://j_a' ipedia.org/wiki/%E

Asi River and Habib-i Nejjar Mountain
It would be good to improve Asi River hydrophilicity and simultaneously shape the townscape in a way that emphasizes the view of Habib-i
Nejjar Mountain from the Asi River. In addition, landscapes with bridges are important.

Asi River landscape No hydrophilicity Apartment construction site along the river in the new city

55



Desires for the west mountain from the old city Antakya as painted by Louis-Frangois Cassas

Andrea U. De Giorgi and A. Asa Eger (2021). Antioch: A History
(Cities of the Ancient World), Routledge, p441

@ Value the skylines defined by minarets and domes.

The charm of Turkey's urban landscape lies above all in the beauty of the skyline formed by the
minarets and domes. Landscape paintings by Louis-Frangois Casas, painted some 200 years ago,
already fully convey this charm. Especially in Antakya, a beautiful urban landscape is possible
where the minarets and domes are the "figure" and the mountains are the "ground.

Incidentally, in Istanbul, a beautiful skyline with the minarets and domes as the "figure" and the
sky as the "ground" remains in the old city, while the new city and the Asian side have been

transformed into a skyline with high-rise buildings that can be seen everywhere.

Value the scale of buildings.

It is important to consider the scale of buildings in order to respect the "courtyards and alley
spaces,”" "the continuity of the townscape on both sides facing streets," "the landscape with river
and mountain," and "the skylines defined by minarets and domes," which have been described so
far. In particular, buildings along the Asi River should be low-rise to harmonize with the natural
landscape and to secure the skyline with minarets and domes.

By the way, on the north side of the old city, there is a hotel built like a covered house over the
ruins of mosaics and baths. The size of that hotel is so large that it deviates from the scale of

Antakya's townscape.
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Existing mid-rise buildings along the Asi River Hotel deviating from the scale of the Antakya townscape
Further buildings along the Asi River should be low-rise

@ Aim to create a walkable city.

The main street, Kurtulus Street, has a heavy traffic volume. Large vehicles frequently come
and go, and dust is constantly flying around. We propose making this street pedestrian-only.
Kurtulus Street leads to Uzun Cars1 (Long Bazaar). Uzun Cars1 is currently regaining its vitality,
albeit little by little. Restoration and reconstruction of the collapsed arcade is also progressing
under the government’s initiative. Then, Uzun Cars1 connects to Hiirriyet Street, which is now in
a state of disrepair but was once a busy pedestrian-only street that served as a temple town for the
Greek Orthodox Church. From there, for example, it passes through Saray Street and Silahh
Kuvvetler Street and then returns to Kurtulus Street. Let us assume that Saray Street and Silahli
Kuvvetler Street are also pedestrian-only; this circulation route would goes around the old city,
encountering many historical buildings such as Antakya’s main Cami (mosque), churches, and the

synagogue, making it possible to walk around them and thereby increasing Antakya’s charm

Kurtulug Street  Very heavy traffic Uzun Cars1  Regaining its vitality little by little
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Hiirriyet Street Saray Street

Protestant Church Greek Orthodox Church

Ulu Camii

Mahremiye Camii

Catholic Church
Sarumiye Camii

7

.

o . - “-" O ‘. : 1
RES NG

Proposal for a pedestrian circulation route

3
LA
%’f&.‘f\k

' >
inficiler Mah.-

- JEEATE

1 oS,

i\'g |
e

.

\
;Mah.

3




Six proposals from an architectural structure design perspective

Verifying the Turkish Building Earthquake Code (TBEC-2018).
Attempting enhancement and dissemination of seismic evaluation guideline.

Setting earthquake resistance targets for historical buildings.

® 0O

Conducting earthquake damage surveys of historical buildings and earthquake damage

factor analysis.

©

Establishing seismic assessment and seismic designing methods for buildings based on

traditional construction methods.

©

Improving unreinforced rubble stone masonry methods.

@ Verifying the Turkish Building Earthquake Code (TBEC-2018)

To reconstruct areas affected by the

P SeN &Th
. . 3 ‘@' TK: 3124
February 2023 earthquake, including ; & !
Antakya, we recommend verifying the . -
validity of the current Turkish Building // : 7% -
Earthquake Code (TBEC-2018) against this .+ /= = o
earthquake and revising it in case of any ’
deficiencies.
At the same time, the 2007 revision of
the Turkish Earthquake Code (TBC- 2007) i
added a provision for the assess- ment of “© - @[K3123
existing buildings; however, we recommend : ‘ | )
rifying its validi ik IRV e
verifying its validity as we : BIeAT @K 3132
Additionally, at least four strong motion ;. o o G "
observation stations (TK3123, TK3124, . - = Lo T .
TK3131, and TK3132) have been
established near Antakya. It may be e e e ’ i
important to inspect the observation A # pR L .TK.RSl =
equipment or observation huts here and MU
. Network Station Elevation | PGA PGV PGD | Sa_0.3s | Sa_1.0s
confirm that strong ground motions are Number m gl | kine | em | G G
_ AFAD | TK.3124 | 84 | 636 | 1131 | 96.9 | 1079 | 2.078
belng prOperly recorded' AFAD | TK. 3123 85 665 188.5 96.5 1.618 | 1.794
Furthermore’ the February 2023 AFAD | TK. 3132 104 521 67.5 717 1.511 1.086
AFAD | TK.3131 | 203 | 371 | 503 | 64.3 | 0715 | 0.750
carthquake was a global event, and Nurdagi Turkey Earthquake of 06 Feb 2023, CESMD, USGS

researchers and engineers both inside and Location of strong motion recorder in Antakya
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outside of Turkey have been investigating and analyzing it; moreover, many reports have already

been published. Therefore, although the above verification may be said to have already

commenced, since it is a fundamental matter, it should be clarified again.

@ Attempting enhancement and dissemination of seismic evaluation guideline

As described above, TBEC-2018 includes seismic evaluation regulations for existing buildings.

In addition, research has been conducted on existing buildings in Antakya, but seismic evaluation

based on officially recognized seismic evaluation standards or guidelines does not appear to have

been disseminated. To improve earthquake awareness, we recommend that seismic evaluation

standards or guidelines be enhanced and disseminated.

In Japan, the Great Hanshin-Awaji Earthquake of 1995 led to the enactment of the Act for

Promotion of the Earthquake Proof Retrofit of Buildings. This act legislated obligatory efforts for

seismic evaluation and earthquake proof retrofitting, as well as the enhancement and certification

of seismic evaluation standards, designation of seismic evaluation certifying organizations,

dissemination of seismic evaluation and seismic reinforcement technology, and public

subsidization of seismic evaluation costs.

@ Setting earthquake resistance targets for historical buildings

TBEC-2018 sets the importance factor
for muse- ums according to building use
as I = 1.5 (religious facilities: 1 = 1.2),

which is thought to be aimed at

protecting historical and cultural heritage.

When restoring and repairing historical
buildings, we recommend setting seismic
resistance targets according to their
importance.

Incidentally, Japan's “Comprehensive
Earthquake and Tsunami

Standards

Planning
for Government Facilities”
does not specify importance factors for

museums and art galleries.

Tablo 3.1 — Bina Kullanim Siniflari ve Bina Onem

Katsayilari

Bina
Kullanim
Sinifi

Binanin Kullanim
Amaci

Bina Onem
Katsayist

(N

Deprem sonrasi kullamimi gereken binalar,
insanlarin  uzun siireli ve yoZun olarak
bulundugu binalar, degerli esyanin saklandig:
binalar ve tehlikeli madde iceren binalar

a) Deprem sonrasinda hemen kullanilmasi gerekli
binalar (Hastaneler, dispanserler, saglik ocaklari,
itfaiye bina ve tesisleri, PTT ve diger haberlesme
tesisleri, ulagim istasyonlar1 ve terminalleri, enerji
tiretim ve dagitim tesisleri, vilayet, kaymakamlik
ve belediye yonetim binalari, ilk yardim ve afet
planlama istasyonlari)

b) Okullar, diger egitim bina ve tesisleri, yurt ve
yatakhaneler, askeri kislalar, cezaevleri, vb.

¢) Miizeler

d) Toksik, patlayici, parlayici, vb. 6zellikleri olan
maddelerin bulundugu veya depolandigi binalar

BKS =1

insanlarin  kisa siireli  ve olarak
bulundugu binalar
Aligveris merkezleri, spor tesisleri, sinema, tiyatro,

konser salonlari, ibadethaneler, vb.

yogun

BKS =2

Diger binalar

BKS=1 ve BKS=2 i¢in verilen tamimlara girmeyen
diger binalar (Konutlar, isyerleri, oteller, bina tiiri
endistri yapilari, vb.)

BKS=3

1.0

Importance factors in TBEC-2018
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@ Conducting earthquake damage surveys of historical buildings and earthquake damage

factor analysis

Historical buildings in Antakya
whose repair and restoration are under
the direct control of the Turkish
Ministry of Culture and Tourism are
subject to earthquake damage surveys
and analysis, as well as seismic design
during repair and restoration.

However, it is unclear whether
earthquake damage surveys and
earthquake damage factor analysis
have been conducted on other
historical buildings or buildings built
using traditional construction methods.

In  particular, we  recommend

earthquake damage surveys and
earthquake damage factor analysis of all ofrubble stone masonry and Bagdadi wall
buildings using traditional construction methods.

The main structure of buildings using traditional construction methods has a first layer of
unreinforced rubble stone masonry and a second layer that is a wooden frame with roof tiles and
Bagdadi exterior walls (walls with wooden frames covered with wood laths on both sides and
plastered, filled with pebbles between the sidings). Unreinforced rubble stone masonry walls are
extremely brittle, and even minute cracks can cause a decrease in strength. Therefore, we believe
that the residual strength after an earthquake cannot be easily estimated from appearance.

In addition, we believe that analyzing what part of a building structure caused earthquake
damage is important in planning future repair and restoration. However, it is not easy to analyze
the causes of an earthquake unless drawings of the building before the earthquake are available or

specifications for the materials are used.

® Establishing seismic assessment and seismic designing methods for buildings based on

traditional construction methods

The above traditional construction method does not meet the specifications stipulated by
TBEC-2018. In terms of earthquake-resistant design technology, the design or construction
method should at least comply with TBEC-2018. However, it is undeniable that the public will is

to preserve traditional construction methods and historic townscapes.
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A building cannot be considered immediately dangerous simply because it does not meet the
Earthquake Code, but it also cannot be considered safe simply because its traditional construction
method has withstood history. To find a compromise between conflicting intentions, we
recommend establishing an engineering-based or rational seismic evaluation and seismic
designing method for buildings based on traditional construction methods.

In Turkey, architects and structural design engineers have different professional qualifications,
and mutual understanding and consultation between the two is required. At the same time, a
scientific or engineering-based method for evaluating the seismic resistance of buildings built
using traditional construction methods needs to be established. Based on this, the points that
should be improved in inherited construction methods need improvement, and seismic designing

methods need to be established for buildings based on traditional construction methods.

® Improving unreinforced rubble stone masonry methods

An unreinforced rubble stone masonry wall can be
regarded as an unreinforced rubble stone concrete wall
from a materials engineering perspective. The strength
of concrete is determined by the minimum value of the
strength of the rubble stone that is the aggregate, the
strength of the filled mortar, and the adhesion strength

between the aggregate and mortar. However, the mortar

used in traditional construction methods is thought to be
a lime-based mortar not containing natural pozzolans,
which is often found to be fragile in appearance. We
believe that the strength of unreinforced rubble stone
masonry walls can be easily increased by using current
mortar with guaranteed strength or mortar reinforced by
mixing Portland cement.

Conversely, the substructure of the masonry walls is

unknown. In the old city of Antakya, many historic
ruins have been buried underground, and the current
townscape is believed to have been built on top of them.
The structure, strength, and earthquake resistance of the
ground and foundations are presumably uncertain. In
addition, in courtyard-style houses, some of the exterior

walls have sections that are self-standing single walls,

like a fence, and unreinforced masonry cannot resist
|

earthquake forces in out-of-plane directions. In fact, Rubble stone masonry and ashlar cladding
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hardly any remaining walls can be found in
disaster-stricken areas. We believe that some kind of
countermeasures are necessary and that in such sections,
using reinforced concrete structures for the foundations
and walls is unavoidable.

In addition, although a wooden floor assembly and
floorboards rest on top of the masonry walls, the
in-plane horizontal rigidity of the wooden floor is
presumed to be lower than the horizontal rigidity of
masonry walls. If the masonry walls can withstand
seismic horizontal forces, ignoring the wooden floor
does not create any issues. However, if redistribution
through the wooden floor is necessary, then a floor
framing with sufficient in-plane horizontal stiffness is
required. Lack of floor stiffness can cause damage to
non-self-supporting masonry walls before seismic forces

can be redistributed.
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