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Q1. How difficult was this survey?

AHEOEG T E > TLEM?

1. very easy RES LW
2. easy Z LW

3. just right by ERWN
@omewhat difficult PR LW

5. very difficult

FERITEEL U

Q2. How was the length of this survey?
AREOKRHORSITE D TLEN?

1. too short HYED

2. somewhat short Sy AR
Gjllsl right HrdERW

4. somewhat long RRE N

5. too long BT&E5

Q3. How was the content of this survey?

AREOHNFILE D TLIEM?

@ery good RERW
2. good BW
3. neutral 38
4. somewhat bad RREN
5. very bad aRvAUR: TR

Q4. Were you satisfied with the content of this survey?

AREONFICTHER LE LA ?

(’]\, very satisfied FEF T
2. satisfied i 2

3. neutral bS]

4. somewhat dissatisfied R

5. very dissatisfied

M7 0 Rk
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Q5. Do you think the content of this survey will be useful for the protection, preservation, and

utilization of your country's cultural heritage?

AREOWED B EOSALBPEDRGE - IR7EF - THICRILD L BNET N

L(;ltrongly agree FERIZEIRD
2. agree 589
3. neither agree nor disagree &5 5 TH 720
4. disagree HE Y Bbin
5. strongly disagree 2 Bbhin
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Q1. How difficult was this survey?
AREOHHFETLE D TLEMN?

1. very easy RIS L
2. easy L

@ just right HroERW
4. somewhat difficult R LW

5. very difficult

JEFITEE LW

Q2. How was the length of this survey?
AHEORHMORSITE S TLEN?

1. too short HTEs
(@ somewhat short RN
3. just right HrHERW
4. somewhat long RREWN
5. too long BTE5

Q3. How was the content of this survey?
AREOHAFIZLE ) TLIEM?

@ very good KEEW
2. good B
3. neutral ]
4. somewhat bad RREN
5. very bad MR B

Q4. Were you satisfied with the content of this survey?
AFHEDOHNFICH R LE LIh?

@very satisfied FEF IR
2. satisfied it J&
3. neutral ]
4. somewhat dissatisfied RO
5. very dissatisfied AN
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Q5. Do you think the content of this survey will be useful for the protection, preservation, and

utilization of your country's cultural heritage?

ARHEDWED B EOALBPEDRE - fRTF - WAICRLO L BVETN?

@strong]y agree

2. agree

3. neither agree nor disagree
4. disagree

5. strongly disagree
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Q1. How difficult was this survey?

AFREOHHEITLE 5> TLEN?

1. very easy RES LW
2. easy Z L
(3) just right LrdLARN

4. somewhat difficult
5. very difficult

RREE LW
FEFICHEH LW

Q2. How was the length of this survey?
AHEORROREITE S TLLR»?

1. too short
@somewhat short

3. just right

4. somewhat long

5. too long

BTE>D
aSas A
HrHERW
RREWN
BTES

Q3. How was the content of this survey?
AFEONFIZE > TLEMN?

(ijvetygood

2. good

3. neutral

4. somewhat bad
S. very bad

RIS
Bw

i
RREN
Da7g b

Q4. Were you satisfied with the content of this survey?

AHEONFITHR LE L) ?

@very satisfied
2. satisfied
3. neutral
4. somewhat dissatisfied
5. very dissatisfied

FEFITH R
2

L]
R
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Q5. Do you think the content of this survey will be useful for the protection, preservation, and
utilization of your country's cultural heritage?

AFHAEONAED B EOSUCEPEDLRE - R1F - MRS L BNE T2

@trongly agree FEFIZEIRD
2. agree B
3. neither agree nor disagree &5 HTH7RWN
4. disagree HEYBbin
5. strongly disagree 2 Bbizwn
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Q1. How difficult was the session on preparing measured drawings?

ERHHEAEROTHE DS I3 E 5 TLZA?

1. very easy RES LW

2. easy S L

3. just right HEOERW
@somewhat difficult RORHE LW

5. very difficult IEEICHEHEL W

Q2. How was the length of the session on preparing measured drawings?

ERHHEAEROHHE DRFH DR ST E I TLI»?

1. too short HyED

2. somewhat short AR
@just right HLroERW

4. somewhat long RREN

5. too long RIEDS

Q3. How was the content of the session on preparing measured drawings?

FEHRHEERDOTHEDNEFIZE 5> TLA?

1. very good RERWN
good =17

3. neutral EE

4. somewhat bad RORE N

5. very bad H72 Y F

Q4. Were you satisfied with the content of the session on preparing measured drawings?

FEHREEROVHEDNFICTHR LE L ?

1. very satisfied FEFITHR
@satisﬁed it J&

3. neutral i

4. somewhat dissatisfied R

5. very dissatisfied AN
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Q5. Do you think the content of this session will be useful for the protection, preservation, and
utilization of your country's cultural heritage?

AHHEDWED B EOSHULEPEDRTE - IRAF - TSRO EBUWETH?

1. strongly agree FEEICEIRS

@agree 53]

3. neither agree nor disagree  £H 5 TH 2R

4. disagree HEYBbiwn
5. strongly disagree £ Bbiwn
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Q1. How difficult was the session on preparing measured drawings?

LR EERDOTHE DS B E S TLIM?

1. very easy RES LW
2. easy LW

3. just right HriERW
@ somewhat difficult LW

5. very difficult FEFIZHEH LW

Q2. How was the length of the session on preparing measured drawings?

ERNREEROHHE DRI DR ST L S TLn?

1. too short H4E2
2. somewhat short KRN
@ just right LrH RN
4. somewhat long RREW
5. too long ETE3

Q3. How was the content of the session on preparing measured drawings?

LW R ER OHHE DNFIEE D TLIEhM?

(D very good RERWN
2. good B

3. neutral RSt

4. somewhat bad RREN

5. very bad paRvAQUR: A

Q4. Were you satisfied with the content of the session on preparing measured drawings?

FERHFEROFHEDONFITHRE LE Lieh?

@very satisfied JEF IR
2. satisfied it /&

3. neutral P

4. somewhat dissatisfied KRN

5. very dissatisfied D372 V) AN
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Q5. Do you think the content of this session will be useful for the protection, preservation, and

utilization of your country's cultural heritage?
Y ry 4

AHHEDWZEH B E O SALBPEDR - IRAF - TERICRILD L BWET 9N ?

Q@ strongly agree FEBICEIRD
2. agree B
3. neither agree nor disagree &5 5 TH 722U
4. disagree HEY Bbiv
5. strongly disagree 2 BbRn
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Q1. How difficult was the session on preparing measured drawings?

LR HEAEROTHE DS EIT L 5 TLIEh?

1. very easy RES LW
easy LW
@ust right HxrdERW
4. somewhat difficult ROREEL W
5. very difficult FEEICH LW

Q2. How was the length of the session on preparing measured drawings?

LR AERR OBHE DRFRI DR S E 5 TLEh?

1. too short HTED

2. somewhat short RREWN
@just right Hx 5 ERW

4. somewhat long RRRWN

5. too long BTE5

Q3. How was the content of the session on preparing measured drawings?

FEHRTEEROIHEDHNFIZE 5> TLZn?

@er)' good RERW
2. good BW

3. neutral RSt

4. somewhat bad RRE
5. very bad iRy SUR: AR

Q4. Were you satisfied with the content of the session on preparing measured drawings?

FRHHEERDOTHED NI R LE L ?

(L\‘/ery satisfied FEFITH R
%atisﬁed it 2

3. neutral EiE

4. somewhat dissatisfied R

5. very dissatisfied VAN
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Q5. Do you think the content of this session will be useful for the protection, preservation, and

utilization of your country's cultural heritage?

AHHEDNZE D B EOSULBPEDOLRFH - R1F - WAL L BNEFD?

( Dstrongly agree
2. agree
3. neither agree nor disagree
4. disagree

5. strongly disagree

FERIZZEIRS
B

EHHTHARW
HEYBbin

2 Bbiv
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Q1. How difficult was this seismic retrofit design studio?

AMERERF R Y VA O EITE 5 TLzn?

1. very easy
2. easy
3. just right

(@somewhat difficult

5. very difficult

KRES LW
L
HLrHERW
R LW
JEFIZHEE LW

Q2. How was the length of this seismic retrofit design studio?

AT BRERFAZ PAOBEROESIZE ) TLEM?

1. too short

2. somewhat short

;/i)just right

4. somewhat long
5. too long

BTED
DR
HrsERW
RREWN
RTED

Q3. How was the content of this seismic retrofit design studio?

AT RBIEREF A Z PFDHEIZE S TLEN?

@very good
2. good
3. neutral
4. somewhat bad
5. very bad

RKEBW
Bw
iE
RREN
7Y E

HEZI%

Q4. Were you satisfied with the content of this seismic retrofit design studio?

AMREIER G A Z A DOHNFITHR LE Lie?

@very satisfied
2. satisfied
3. neutral

4. somewhat dissatisfied
5. very dissatisfied

SR
2
i
RRTIH
P72 ) il
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Q5. Do you think the content of this seismic retrofit design studio will be useful for the
protection, preservation, and utilization of your country's cultural heritage?
AT RSAER G R & VA OWE H E O ALBPEDRE - 57 - EAITHKLS & B
T

(Dstrongly agree FEFEIZEIRS
2. agree B
3. neither agree nor disagree £ H 5 TH AW
4. disagree HEYBbin
5. strongly disagree 2< Bbiwn
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Q1. How difficult was this seismic retrofit design studio?

A RYAERF A Z VA DOMG L L S TLZA?

1. very easy
2. easy
@ just right
4. somewhat difficult
5. very difficult

RES LW
S L
HrHERW
OREEL W
FERITHEEL W

Q2. How was the length of this seismic retrofit design studio?

AR RYHERF A ¥ DA DM O SIEE D TLh?

1. too short

2. somewhat short
@just right

4. somewhat long
S. too long

HTED
LREW
HrHERW
LRV
BTE3

Q3. How was the content of this seismic retrofit design studio?

AHBRERHARAZ PAOHNEIZE D TLEN?

@ very good
2. good
3. neutral
4. somewhat bad
5. very bad

KRERW
=4
iE
RREN
7R Y B

e

Q4. Were you satisfied with the content of this seismic retrofit design studio?
A RYAERFE R ¥ VA OPNFITHR LE Lizh ?

@very satisfied
2. satisfied
3. neutral
4. somewhat dissatisfied
5. very dissatisfied

JEFITTE R
it J2

LBt
R i
MR R
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QS. Do you think the content of this seismic retrofit design studio will be useful for the
protection, preservation, and utilization of your country's cultural heritage?
A RBAERFE R & VA OREN B EOLBMEDRE - (717 - IEAICRI- L& B
ETH?

@ strongly agree FEFIZEIRS
2. agree B
3. neither agree nor disagree £H 5 TH 720N
4. disagree HEY BN
5. strongly disagree E By
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Q1. How difficult was this seismic retrofit design studio?

AT BEYAERFH A Z A DG EIZE > TLEN?

1. very easy
2. easy

@ust right
. somewhat difficult

S. very difficult

RES LW
ZLwn
Lo RN
RRE L
FEFICEELW

Q2. How was the length of this seismic retrofit design studio?

AMRGAERFE A Z DA DREHOR ST E S TLEN?

1. too short

2. somewhat short
@ just right

4. somewhat long

5. too long

HTED
RREN
HrHERW
PREN
RTED

Q3. How was the content of this seismic retrofit design studio?
A RSERFA Y OADOHNFITE D TLEN?

@/ery good

2. good

3. neutral

4. somewhat bad
S. very bad

RERWN
Bw
3
ORREN
eAvAQUR: A

B ¥

Q4. Were you satisfied with the content of this seismic retrofit design studio?
A REAERF A ¥ PADONFITHR LE LIz ?

@ery satisfied

2. satisfied

3. neutral

4. somewhat dissatisfied
5. very dissatisfied

ERITH R
i 2
]
RO
72 Y R
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Q5. Do you think the content of this seismic retrofit design studio will be useful for the
protection, preservation, and utilization of your country's cultural heritage?
A ESAERF A Z A ORNE R E EOMEMEDRH - 4717 - TMIRELO L B
ETHh?

@trongly agree FEFITEIRD
2. agree 35389
3. neither agree nor disagree £H 5 TH RN
4. disagree HEYBEbin
5. strongly disagree 2 Bb7n
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18:10-18:35 YL EITED T TORGE
BNRFNES RO 4 T KPR 0

18:35-19:00 7’m ¥ =7 FDOFEE
RY B« ML Z (RTF =3 b VRPRET YA 8 MBI
PART « Fai-v—RAr - b oA (R HHR)
CyFA - byrF (F BF)

19:00-19:30 7 > ¥ X ¥ OEHERMEBEEOMEREHFT ORE
BSR4 7 RS )
WIRFEE (RTHE)

19:30-20:00 'E&%

ETL—H—

LT« Ry 2 (FiB)
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ANTAKYA
SEMPOZYUM

Kulturel Mirasin
Korunmasi igin
Sismik Guglendirme

5 Kasim 2025 | 18:00-20:00
Bahgesehir Universitesi Kuzey Kampiisii
Mimarlik ve Tasarim Fakiiltesi

KACONF Konferans Salonu

Program

18:00 - 18:10

Acilis Konugmasi

Murat Diindar, Prof. Dr.

BAU, Mimarlik ve Tasarim Fakiiltesi Dekani

\
W
e
I

18:10 - 18:35

Projenin Ortaya Cikis Siireci
Kazuhiko Yanagisawa, Prof. Dr.

MWU, Japonya, Mimarlik Bdlim Bagkani

18:35 - 19:00

Proje Deneyimi

Belinda Torus, Dr. Ogr. Uyesi

Zeynep Giil Sihmen Tunay, Dr. Ogr. Uyesi
Canay Tunger, Ar. Gor.

BAU, Mimarlik ve Tasarim Fakiiltesi

19:00 - 19:30

Antakya'daki Geleneksel Bir Konutun Depreme
Kars! Giiglendirilmesine Yonelik Tasarim Onerisi
Shigeki Tosu, Prof. Dr.

Kazuhiko Yanagisawa, Prof. Dr.

MWU, Japonya, Mimarlik Balimii

19:30 - 20:00

Soru-Cevap Oturumu

Moderator:

Murat Diindar, Prof. Dr.

BAU, Mimarlik ve Tasarim Fakiiltesi Dekani

iy,

i Kentsel Alanlarin Yeniden Ingasinda Uluslararasi Isbirligi Faaliyetleri®

Killtir igleri Ajansi, Japonya | Killtirel Mirasin Korunmast igin Uluslararasi
‘ - % T FT igbirli Defisim Fealiyetleri 2025 | “Tirkiye Cumhuriyetindeki Tarii
PonSE—
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ANTAKYA
SYMPOSIUM

Seismic Retrofit
for Preserving
Cultural Heritage

November 5, 2025 | 18:00-20:00
Bahcegehir University North Campus
Faculty of Architecture and Design
KACONF Conference Hall

Program

18:00 - 18:10

Opening Remarks

Murat Diindar, Prof. Dr.

Dean, Faculty of Architecture and Design, BAU

18:10 - 18:35

The Background Leading to This Project
Kazuhiko Yanagisawa, Prof. Dr.

Chair, Department of Architecture, MWU, Japan

18:35 - 19:00

Project Experience

Belinda Torus, Assist. Prof. (PhD)

Zeynep Giil Sshmen Tunay, Assist. Prof. (PhD)
Canay Tunger, Research Assistant

Faculty of Architecture and Design, BAU

19:00 - 19:30

Proposal for Seismic Retrofit Design of a
Traditional Residential Building in Antakya
Shigeki Tosu, Prof. Dr.

Kazuhiko Yanagisawa, Prof. Dr.

Department of Architecture, MWU, Japan

19:30 - 20:00

Q&A Session

Moderator:

Murat Diindar, Prof. Dr.

Dean, Faculty of Architecture and Design, BAU

Agency for Cultural Affairs, Government of Japan | Activites for Exchanges
in International Cooperation for Conservation of Cultural Heritage 2025
“Activities for Exchanges in International Cooperation for ~the
" Reconstruction of Historical Urban Areas in the Republic of Turkey
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MEEEOMBESEZROMECT VA VBNESE 295 L, SRBIRITREMIER G O

O, MEXRFOEARFRELMFHT L& L HIT, CCROBEMELHWT, 7 U ¥ X ¥ OLHihE
EToH HABIE 2K L7 2 IR LA FE T 5 HIEIC O W TRERER LI,

BEOFEMAFOFAENL S BIML TN elod, £ 0% OB TIXHMMED @O iR TEFR I
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7. £oBbhBERZBENESIZINY,

(EFTRANCA Y PFNLEIEEZBER L., FO%, FEREZERT S, )

FEFICRV E& XA

+ The fluency and content of the speeches were very rich.

+ Informative about earthquake architectural design and structural design.

+ It was full of information.

+ It was very comprehensive.

+ - All process was explained detailly. - The images that were used in the presentations were impressive. - Short videos were also helpful to

understand the issue.

* The program included research into reconstruction and proposals for future urban development, which was very informative.

+ * WELL STRUCTURED and TARGETED RESEARCH * CO-DESIGN PRACTICES AMONG MULTI-CULTURAL TEAM WITH

DIFFERENT RESEARCH SPECIALIZATIONS * NICE & GOOD QUALITY PRESENTATION

* is a very important to ensure safety I evaluated the buildings because they use flexible materials and strict code which make them strong

against earthquake

+ the topic was researched with great attention to details, as a student, overall it was very beneficial and informative.

* After the earthquake, in Tiirkiye's side I saw less development of taking action rather than the Japanese side as countries. Seeing other

countries commitment to help us, and how they tried very hard to understand every detail was very touching. Very explanatory.

* The research was detailed and impressive, the presentation techniques and design proposals in Antakya were very good. The information

about the research center was very informative.

+ It was a highly valuable symposium on cultural heritage and seismic strengthening, enriched with real field experiences and an

interdisciplinary approach.

+ Explanation with videos and drawings

« I personally experienced the effects of the earthquake discussed about in the symposium, and subsequently, I completed a construction site

internship at the Habibi Neccar Mosque and Kuseyri Houses. This experience allowed me to better understand the on-site field work and
research process.

I learned lots of things about earthquake safe architecture and with this symposium I can integrate Japanese architectural design with
Turkish, and see solution about Antakya earthquake how can we fix the damage and how can we make damage less.

We listened to an informative seminar by experts in the field. Thanks for everything.

+ good information and smooth presentation

smooth presentations / good info.

* * intensive and rational site-work * clear presentation

+ Well structured presentations with visual guide, comprehensive studies, and innovative solutions with good foundations.

* - Scientific contribution to the local environment through the international collaboration. - Experience on the field - Literature analysis

(deep)

+ The way the material was shown and explained was very well organized and fruitful.
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* Detailed information was provided about the recent earthquakes and possible solutions were discussed. The use of architectural drawings
and references made the presentation clearer and more meaningful. 1 believe that these connections will definitely lead to new
innovations.

* There were quite impressive design solutions told with interesting videos.

+ It was a very informative symposium. I had a chance to learn so much about earthquake testing systems especially.

+ The symposium was very informative about Antakya history of earthquakes. It also included many effective solutions for flooding and
seismic activities and showed very interesting life like simulations to test the designs.

+ The symposium gave an idea on the seismic situation in Japan and the precautions that should be considered. Regarding Antakya old city,
May they give a review on the process taken, and if the renovated buildings are part of a comprehensive plan for old Antakya, not only
sporadic cases.

+ Her sey i¢in tesekkiirler. Ceviri bence agikgasi daha iyi olabilirdi. Kelime kelime ¢evrilmesi yerine ciimle ciimle geviri seyirciler i¢in daha
konforlu olabilirdi.

(FnEr)

F AE—FREB T, TONELIEFICTEELTNE LK,

- HIERICRI T 2 ARG B L OMEREHI DWW, AR E LT,

- [EHAH T LT,

- R AFE T LTz,

- FTARTCOTREAREMIHA SN TOE Lz, - LBy Ty a VA SR ZBER SR T Lz, - BOBE
R A BRSO b Lz,

- 77T AMIFEBI BT 2 AR OB B~ DREN T ENTEY . EWICHRTL,

sk BERARC, MEKoTHA x RARDZEMOBHEROL LT — LM OMET V1 U FEE x HERmEBFL LT L
Brr—vayr

c EREMWART D 2 LIPFICEE T, RISV RIREM & s R EERH OO TV 272D, FAUTZN DL OB A FF
fliLE L7,

O MY ZITMEICEDS ETHLOEREEZ > THRAESNATRY,, AL U TEERMIZIERICA R TRIRIZRY £ L7,

- HEH, EFRE LT, MV AT HARICH AR THROERNDRVWE K CE Lz, tERF-BEZT X5 &3 HHaH
BB, HHWWHMEZIMRE L &5 LR LTI NERITHEFITEE LE Lz, S LIEFITOND 0T ho72TY,

c RAEITFEMNA ORI T, Ty XX VICET AT LB T —a VEIFE TV A VIRBEIEFICERL COE L, VY —F
TSI S ERIIEREICATR T L,

- SUALE L MRARRICE T 2 IEF IO H 5 v RY T ATH Y | EEOBUGRBR L FENRT T —F It ko THREL
TeNAT LT,

- B & X 2 VR,

CRIFT R YT A TR SN RO M ANICRR L, TO%, ~EE - Ry Vv —b s TR LA Y TER
BHOA L F =y TRETLE L, ZORBRIZEY, BUETOMEELCHET n v 22 LV IRCEMT D LR TEE

I
(\‘(.

o

BRIV ONWTEL DI EZFVE L, ZOVVRTYTLAEZBLET, BROBET A &2 MLadbo s
L, TV HRTYHBOHEEZEDLHIERE L, WHIHELBBETE 2N LW MBIRE LT R TEELE,
cEOBOHFMFICL DA RE IS —EMEHET O LN TEE L, TTUEHLET,

cBUVMERE A L= T LB T — g,
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-k EPHNOABIIRBIBEE x BRI LB TF—va v

BRI TA REMEIBRORNT LB T —va v ARENRIE, £ L TLo00 & LTI IS < SOl e v ok
TLlL7,

- - EBRH I X D HISBREE A~ OB E, - BB TORER, - @) ST

BRI ORIR EFH O FEITIEFICICEHINTEY, EFVHDHHDOTLE,

- Bt OHIRICBIT 232 MR S h, B DR AMRENHFER SN E Lz, BENEGOBE MOBAICLY ., 7L
o7 —va VTR OHCTEREVDOIRVE L, 26020 I1E, BIEWRIHT LA X—=T 3 UIZORH
HEELTOET,

CBIRROENE & & BT, FEFICHRN T A v - Y Y a—vay (RREK) NELNE LT,

R AR L URY T LT L, FHIHIBERRER S X T AoV TEL 2SR/ ohE L,

T UAFTYOMBORBLICOWTIEFICAHR R VARV T ATLE, E7o, BKSCHBEEINC K35 % < O RN MRk
WEENTEY, TS &7 XA T H7OOHFHICHRRS VT ARy Ialb—va VIRSnE LT,

CZOVURY Y AL, BAOHEBRILEEBTREPHRICOVWTOEZEZ XTI NELE, T3 YOEHHICEL
T, INETOTrEADORBELEIT) & & bio, SESINTEMAER HEBIFF TIXR < BT ¥ XY Oafhiz
SO —ETH DN E I DEMER L TV 72T e BunEd,

T ARTIEM L ET, EERE A, HRIEb o LWE TS EAVET, HEE I L ORKER TITAR < CEBNL TOHR
ROFFNR, BERICE > TUT LY PlEZ>72TL X D,

TRV L&ERTA

+ It was informative & interesting to see the proposals of the project team. Also, the developments in Japan for earthquakes, floods, fire were
very inspiring.

+ The history of Japanese construction was interesting, But I wanted to know more about the specific methods of earthquake-resistant
construction.

+ I think they present about a really important theme. I just would to better the Turkish synchronous speaker. But it was also understandable.

+ Earthquake experience and architecture relation was good.

+ I wanted to hear more about the solutions that they came up with after earthquake. Like how they will make buildings more resistant. Not
only how they gonna look.

+ The information given out was great for such an important subject. Getting to know about how Japanese professors would respond to such
an earthquake, how they would develop back the city while giving such informative responses was touching. The only bad part was the
quality of translation from the team.

+ to develop myself and gather information before graduation that will help me reduce the risks of earthquakes.

(FnER)

Y NF—LAOREERD Z LI, AR THEEN-TTY, £7o, HUE, Yok, KKITKT 5 BARTORRIZIET
(ZHII T LT,

* AADEEDELIIFIRIED > 72 T2, IRAEEO BENRFEICONTH o LFE LMY mnE BnE L,

CHFICEBERT =IOV TOERE -T2 BWET, 272, ML agEoRpERE (OF) AR RIFATEENELE
2, BRI TEE L,

- HUR DR & BEDBIRMIER B> 72 TT,
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Proposal for Seismic Retrofit Design of a Traditional Residential Building in Antakya

$=1:50

(A3 ENRI B )

iversity and Bahgesehir University

REJIZFRE + KTFTOELKS
n's Uni

Mukogawa Womet

Section B-B' (Proposed)

B-B'MIER (REH)

-5

2




efyeiuy u Buiping [EnUspISeY [EUONPEI € J0 UBISaq 1OAeY JIWSISS 10j [esodosd (o) Aisionun aoSadyeg pue Aisionun suouiom eneBoN (pasodoid)Buip|ing }se3 Jo UoieA3| SO PUB ,D-D UOI08S
RO
O 23 0515 EXNACTLCY + EXEENWE (F%3) FETEHENTLEDEOD 4 N
0818 _
||_ 00L ﬁ 00z 4 009 %SJ
= ]
- pay
" g

Iy
/‘L \ \\ \ \

[ /NN

NP ol |

oz
1188

11

AL T T

b

]
(11 1]
}
a

AVRAVAVAVAVAVAVAVAVAVAVAVAUAVAUAUAUAVAVAUAUAURAURURY
AURVAUAUAUAVAUAUAURAUAUAUAUAUAUAUAUAUAUAURUAUA R WRY
MUAVAUAUAUAVAUAUAUAUAUAUAUAUAUAUAUAUAUAURAUAUAUAUAY
i IRUAVAUAVAVAVAUAVAUAVAUAUAUAUAUAVAUAUAUAUAUA YS!

AURAVAUAUAUAVAUAUAURUAUAUAUAUAUAUAUAUAURURURURURURY
AURAYAUAUAUAUAUAUAUAUAUAVAYAUAUAUAUAUAUAURAUAURAUAUARY
YRR URUAU AU AU YA UAUAUAUAUAUAUAUAURAUAURAURUAURURY
AUAVAYAVAUAVAUAUAURUAUAUAUAUAURAYUAUAUAUAURURAURAVAUAY

64




eAyeluy ul BUIPINg [EHUBPISSY [EUOKIPE] € JO UBISAQ 1OAaY OIWSISS 10} [eSodoid [€° 11240 Aussonun J1yssadyeg pue Asianun suawom emeBoyniy 8sodo, -Q uonoe -
= A EAL 05:1=5 EXUAATLLN + EXERNEE (e d) .0-q uooss (E=) HEN ,DM“_ N
) (o O ©
r ]
/ HT&
N W 4 2
— / A 00 | - T
ﬂ/ vz A
———— K
7 au Favavas Favat - au avas
=
weaq 9ABd JO dOIXUKNFA
K H I

weaq 93p14 40 OLXY WA

65



in Antakya

CCCCCCCL
0133333
CTCCCCCCCC

Toax

[
0
Proposal for Seismic Retrofit Design of a Traditional Residential Buildir

$:

1:50
(A2ENBI B%)

z
2
2
€
#2
K
2
i}
NE
Ha
w2
ne
k-
2
M
g
foie
+
g
=5
ﬁg
<
H
g
2
CCCCCCCC
133313177
CCCCCCCC
117333173
CCCCCCCC
311773777
CCCCCCCC
JJ333337]
CCCCCCCC || |‘ ‘ L[
J)333337]
CCCCTCC H-H
11113337
CCCCCCCC
111111173
CCCCTCCC 1
IDDEEEBDD) =
CCCCTCCC —
11317117) || |
CCCCCCCC F%%%F%%% —
333333733 —
CCCCCCCC il
INRRERREN)
CCCCTCC 1
33333337 — |-
CCCCCCC
117771173 —
CCCCCCCC [
INDEEBBDD)
CCCCCCCC 1
JRRRERRRR) == S
20000222 T @
111711177 £
CCCCCCCC S
J)333337]
CGE555EG z
CCCTCCC ‘s
11111117
CCCCCCCC c
INNEEEEBD) (]
CCCCCCC E=]
JJ1333370] ©
CCCCCCC >
33133337 [}
CCCCCCCC QL
11133777 w
CCCCCCC
11111117 <
CCCCCCCC 5
INBEEBEED) 2
CCCCCCCC
133333377 (2]
CCCCTCCC
13337117
CCCCCCC
33333337
CCCCCCCC
JJ1333370] ~
CCCOCCC -
20000073 A X
000022222 i’é
O
BX
)
o 2

2

66




CCCCCCCC

T FE
Proposal for Seismic Retrofit Design of a Traditional Residential Building in Antakya

s=1:

1:50
(A3 DRI F5 )

)JJJ33]])

CCCCCCCC

0J33373]) ]

CCCCCCCC

0J3333) )

CCCCCCCC

)33 )

CCCCCCCC

DI

CCCCCCCC

DI

C CC
D))

CCCCCCCC

)IIJ333] )

CCCCCCCC

0J33373] ]

CCCCCCCC
I

CCCCCCCC

INBNBRRENI

CCCCCCCC

))JJJJ) )

(CCCCCCC

D)) )] )

(CCCCCCC(

BENEFXE + NI7FrELKSE
Mukogawa Women's University and Bahgesehir University

D)) )] )

(CCCCCCC(

DI

(CCCCCCC

DI ) )

(CCCCCCC

)] )]

CCCCCCCC

)J333))) )

(CCCCCCC

INNBREEN]

CCCCCCCC

)JJ333) )

(CCCCCCC

D))

CCCCCCCC

D)) )] )

(CCCCCCC

)I3)33) )

CCCCCCCC
)37

(CCCCCCC

)13

(CCCCCCC

)) )]

CCCCCCCC

D)) )] )

(CCCCCCC

D)) ) )

CCCCCCCC

DI )] ]

CCCCCCCC

)IJ33 ]

(CCCCCCC

)JJ)J73])]

CCCCCCCC

CCCCCCCC

North Elevation of South Building (Proposed)

ARt EN (RER)

-9

2

67




70 7
QAAEEE RS
Center line of timber column sk 1500 250! Centerline of timber column
ST Ru;n l;vvv 280
Exterior wall surface idge beam NE 5]
BAR Exterior wall surface
Top of ridge beam EA50 x100 A3100x 100
Rafter Principal rafter
o i3 EBarge purlin100x 100 = / —
& 47Si 11 bean100x 100 — / N = 47100 x 100
/EF \ Sill bean
H#iXTop of eave beam zﬁ; b 00 100 =
ot ! it 1 b !
&
p J 350 % 100
g Post
F22100 x 100@2000
K (RUTHH) Tie beam
T Ceiling (wood framing base)
| x|
AHE
i Lo<K g (RTYTFie)
s 8 Yood "'&' J Plaster finish (over wood lath)
s Exterior Interior I
35-{100-20
BE (R R REFA2)
L0l Window sill (cast mosaic finish) =
B 70-—UYJEY t =40 +4100% 100
§ +£100x100 loor finish: wood flooring /sm plate
2FL Sill plate / A 150%75@500 2
v Floor joist
B s ] + -
Ay =
2 (ConXti) g
Top of concrete beam S ¢
[ < QYER g
S « Dressed ston¢ makonry T
ARG RCEA
T —Randon 7 sonry/. & RG ground bean
\Lou\g (FHELSLE) I NrE
Plaster finish (over mortar base) REZ TS
° Ro| lintel
& » £ |- ELmB@H
T Random rubble masonry
£ f7 g
Wood [door ! T2
Interior xRy kg 8
g Wood cabinet, [
chg‘?ng vall reinforooment oo
'y ertical reinforcement bars @:
Lo CWE (THRELSILE) iHor i zontal roinforcanent bars DI3@200
Plaster finish (over mortar bas¢l” —
1R }»2‘"
GL hi
2 g
N IR gauzcgu—suuuugz BR0aRERLRRE|
LT e REmEE=_—— RC structural wall, t 2 300
LI At RESEAMat foundation reinforcement
Ef5Top reinforcenent bars D16@200
TfHBottom reinforcement bars D16@200
ShELE EE
ShESE E T B2RCE D iExterior wall finish surface
Exterior wall finish su‘rface xterior RC wa|l surface

&) /MEMIZ@1800~2000TERIT 5.
Roof framing shall be provided at 1800-2000 mm intervals.

7 A XY OEHHEEREORBRERHORE

Proposal for Seismic Retrofit Design of a Traditional Residential Building in Antakya

1:30

(A2EN R BF)

N

RENEFKE + NTFIELKE

Mukogawa Women's University and Bahgesehir University

Detail Section A-A’(Proposed)

AR (RER)

2 10 e

68




s
Centerline of sill beam

WL

1-250-1
s

>
Centerline of sill beam

BWAX #2500
Top of ridge beam Ridge beam
v - FA50% 100
Rafter
900- ‘ . ann
R E #4100 x 104 = T~ Beii100x 100
Top of eave b g Sill bean — T~ i1 bean
v T |
® =
~ pay = — 7 pi N T O — ==y
R (ConXsi) oY BERES ‘; g
Top of concrete beam %on of dressed stone masonry = =
T I
Y ER -
CEAR
Dressed st ST ground beam
< [FRCTJT4 §
g RC lintel < /
Lo WE (TRELZLE)
) T Praster—fifrshtover mor tar basg)
1 T 8
Lo WE (FHELSLE) N _RE=T4
2 Plaster finish (over mortar base) Re| lintel
g g |- amBER
R b Random rubble masonry
g g
g FRaE T8
- Wood window & 400011
KErERy b
Wood cabinet
Lo W (FHELSILE)
_/Plaster finish (over mortar base)
g
140 B 50
1L 310-;20011-50 KRR 250
v < Stone floor finish
g -WW
7, 7, —3
g
& ’ s
1088080 N0000000 |- [
R R = u:r/
i Nat foundation reinforcenent  RC structural wall, t'> 300
L35 DI6@200 ROBERER;
T "horconent bars RO wal | reinforcenent |\ gepoze
Bottom reinforcement bars {5 Dis@20 Exterior
ertic
reinforcenent bars  RC wall
SAEEH E D #E DI3@200 surface K5h B E T
Exterior walll finish surface Horizontal Exterior wall finish surface
reinforcenent bars
5750

7 U XY OEHUETREOHBERERIORE

Proposal for Seismic Retrofit Design of a Traditional Residential Building in Antakya

1:30
(A2EN R BF)

S

RENEFKE + NTFo RS

Mukogawa Women's University and Bahgesehir University

Detail Section B-B’(Proposed)

AR (RER)

2 RRLE

69




g

Center line of sill beam

i

1-250-

BT
Centerline of sill beam

A A 2500
Top of ridge beam idge beam AR50 x 100
v = Rafter
900 900
E 857100 104 " ™~ == K100 x 100
IR Sill be 11 b
Top of eave bean & 11 been ‘(M — ill bean
i | Re-¢ b
~ Ay = —— e 2 R e U | | R (17 IS =7
R (ConXsi) b}‘)EHiﬂE o
Top of concrete beam Jop of dressed stone masonry
8 I A AP AL AL AL LA 7
g e
9y Bk
Dressed stone masonryl CRAR
G ground beam
& FREITY b
b3 lintel T
Lo LR (TIRELSLE)

Praster—fimist

ntial Building in Antakya

7 U XY OEHUETREORBERERHORE

Proposal for Seismic Retrofit Design of a Traditional Re:

1:30
(A2EN R BF)

S

RENEFKRE + NTFIELKSE

Mukogawa Women's University and Bahgesehir University

) T over-mor tar—basg)

g i I

LoCWE (FRELSILE) N RCz7y
2 Plaster finish (over mortar base) Rq lintel
g S |- msmn
A b Random rubble masonry
2 g
g ] g
- Wood window 4 18
AUFERY b
Wood cabinet
Lo WVE (THELSZLE)
_/Plzstev finish (over mortar base)
g
140 B 50

1R 31072001150 KER 250,
\vd b= Stone floor finish

< gz

C
g
& <
1880N000000000001 - 10000807/80001000
E ESLROEE T=300LLE
Nt R RC structural wall, t > 300
Mat foundation reinforcement RCESE A5
TJ‘-"ﬁ. 216@200 b RC wall reinforcement | 4\BRCTH
Top reinforceent bars 5 Dlse200 Exterior
i ertica
et LT D Bottom reinforcement bars reinfoccenent bars RC vftall ST
Exterior wal] finish surface i DI3@200 surtace Exterior wall finish surface
oo 4200 reinforcenent bars oL oeo

5750-

Detail Section C-C’(Proposed)

TR (REED)

2 12 o

70
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3'te Tir g gusunda gelen depremd r goren Antaky kent
bolgesinde bulun: ko in depreme dayamiklilik giiglendirme tasarimi nerilmistir.

Proposal for Seismic Retrofit Design of a Traditional Residential Building in Antakya

: From an Architectural Design Perspective

We submitted a proposal on a seismic retrofit design for atraditional
\ residential building in the old town of Antakyaswhich was severely damaged
Llumion by the carthquakethatstruickigolileastem Thrkey in Febrisry 2023;

BEZ A kb, ARIPFIREEDTY b TV X,

Subat 2023'te Tiirkiye'nin giineydogusunda meydana gelen depremde agir hasar goren Antakya'nin eski kent
bolgesinde bulunan geleneksel bir konut binasi i¢in depreme dayaniklilik giiglendirme tasarimi 6nerilmistir.

‘We submitted a proposal on a seismic retrofit design for a traditional
A residential building in the old town of Antakya, which was severely damaged
- I umion by the earthquake that struck southeastern Turkey in February 2023.

77 a—FZEM,
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Sz konusu bina, tarihi antik Antakya'ya kadar uzanan Kurtulus Caddesi'nin yakininda
yer almaktadir ve 2009 yilinda kiiltiirel varlik olarak listelenmistir.

o

) & | The affected building is ocated o Kurtulus Street, which dates back
% D@mﬂ@@ to ancient Antioch, and it was registered as a cultural property in 2009.

T7O—FEED 2L ERITDEFENLL D, XLHTHEZIE 1 OV GEADENAEFICRZ S, LE 1 EIZTOBY
IZETd %,

Kuzey kanadinin kiiltiirel varlik olan boliimii restore edilecektir)

\. =
i ‘ mj astlll | | ;;%;e wiu restore th é:ltural property portion of the North Wing.

XA TH 2 AR 1 DI RTEADEE,
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ing portions including the second floor of the North Wing,(
and the South Wing, will be constructed using

traditional building materials including stone and wood, and

alaturka roof tiles to blend with the cultural heritage portions.

HiE () LB (GR) . R 1B EANS 27541 >,

ing is made of wood,
taircase leading up from the courtyard for the approach

Giiney kanadh iki kath olacak, zemin kat kagir, ikinci kat ise ahsap olarak ins:
atin zemin kattan gikint: yaptig yerde bir cumba bulunacaktic}

The South Wing will be two stories tall, with the first
floor made of masonry and the second floor of wood,
\d it will have a cumba that hangs over the first floor,

B 2FEETE L, LIS 2 v N ERIT 2,

I

and has veftilat 1:\4.\\> at the (o
o wall facks southHES e Wi d

VRBHDED EEBICIE Y > 2 RARXEFEINDRK[ENDH 5,

Dogu kanad tek katl olacak ve kuzey ka
bi kesme tas yiima bir cepheye sahip olacaktir.

=
The East Wing will be one story tall and will have
a fagade made of cut stone, like the North Wing.

R (GR) bURBEAHDEICT S,

Avlu esas olarak kuzey kanadindaki kesme tas duvarlardan yapilacak,
dogu ve giiney kanatlarinin duvarlariyla ¢evrelenmis ve onlarla uyumlu olacaktir.

4N e :
he courtyard is surrounded by the 'walls of the East and South Wings,
which blend with the major.eut stone work of the North Wing.

FREDOKEF, 7TV EFXVOEBDTAT VT AT AN INH B,
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Kuzey kanadinin zemin katinda Ana Oda, Ikinci Oda ve Ugiincii Oda olmak iizere ii¢ oda bulunacakiir) Kuzey kanadinin zemin katinda Ana Oda, ikinci Oda ve Ugiincii Oda olmak iizere iic@da bulunacaktir)

e first floor of the North Wing consists of three rooms: the main room,
the second room, and the third room.
i s X

Kuzey kanadinin zemin katinda Ana Oda, Ikinci Oda ve Ugiincii Oda olmak iizere ii¢ oda bulunacakiir)

=
The first floor of the North Wing consists of three rooms: the main room,
the second room, and the third room.

ic mekan beyaz agirlikli olacaktir.
Tavanlar ahsap ve ikinci kat mevcut ldugundan feliv4 olacaktlr

he base color of the interior is white.

:%D@mﬂ@@ ) /\ 4 The ceiling is made of wood and is ﬂat t as there is another floor above “g

=N

B=F, AeEHRE LINE, RFIIRET, 2BH27HT7 T v |k,
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[Zemin kesme tastan yapilacaktir. Duvarlarda mahmel adi verilen duvar ici depolama alani bulunacaktr]

The floor is covered with cut stone.

he wall facingtheeourtyard has archedsopenings,
" The wall s outfitied with in-wall storage compartments known as mahmel &3 R

each of which has a kus takas overhead.

BZE, v 7 AL EMEN D BRI,

The ceiling, known as a tekne tavan, has band-shaped

%ﬂ@m 7 / decorations that divide it into three layers.
AL R !

TR i 1

B, TUOFRXNVEREINDITY EIFRH,
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Burada da zemin ke 5 rlarda mahmel bulunacaktir Avlu yan duvarinda kemerli agiklik

with cut
th mahme

BoE, MEMOE, EEICI 18N R,

Ana odanin dis duvarlarinin kus takaslari tas oymalarla siislenecekir.

e kus takasi on the ot a | ! e kus takast on the outer walls of the main
oom are decorated y > o LUMIOf room are decorated wi

EFE, /Y22 Hh RO LRICISRERLNEE NS, BRI,

~

X lumien

AR,

AR, AR,
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- o8
N, 5 ‘main room, which is the space for entertaining =
Wﬂﬁ guests, has the most luxurious interior.
2 =

TR, IVFT VA,

“ I vumMmionN It also has a tekne tavan EEﬁTng, and the red ﬁaint is striking.

EFEOXRHF, BARDT VL1,

Burada da zemin kesme tastir ve duvarlarda mahmel g ve kitabe isimli duvar i¢i depolama alanlar: bulunacakuir

o [ [ o [ e [ |

und(l::,:\val ) r ! \ B 1%\: HWD@@

FE, v 7 AL EF LN B EERUA, FE, FL—NEFEN D BRI,
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Avluya bakan duvarda kemerli bir agiklik olacaktir.
1

| 4l lal

‘The wall facing the courtyard has arched openings.

TE, PEMDE, TE, PEMOE,

WMo 1 AL RVERZBHTY LTEY £9,
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77 0—F%E/M,
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IZ1ETY %,
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TR RYOLHRANEEEETIE. 1 B EAHBERED FEICIT. KREDRELET,
ZD IR EDORME - i@*ﬁ/ﬁﬂé>%ﬁl7ﬁ>ﬂ1b\éo FAREEEE X N (in-plane) 7K 77125
L CIEBREE R X UM% F 9 5 03, ﬁ%(out-of-plane) AEICH LTI TH D, £
DI, BREEN—RICHENCHT 5 L 510, Kb X OEREICEH =27 Y —
FEDRRZFT D ONREORTIED 5,

LovL. ARGEMIIKE DN R THD Z L, BLUONHATOMR 3 &5y sl Mft)
DEEZA L., MEERER CHbN D MEORE I3 5.6mx5.5m &~ /L @ELfiE
HIUE(TBEC-2018) #iifi7= 92 L AR L, SRR BICIZgkfi= 27 U — hED
A% (bond-beam) Xl T H Z & & L7,

Fz, MBEERTEEID BEDO—HH A WIEEEN, WMEEITH S Tz L HEZE X
N5, BETE, MEEOB EE2§D720, wkdb o7z L HEE SN DGR EZFRT

DEMEE LT, ok, T2 Y DR TiL, BEARMICEHHEE Y61, 1
BECTITHEE, 2BETIET 7220 LT, (BRI 2R TWD, 207, FHEE
WA A~DOH A OBFEIT BTN D,

—

\ \
] -

MNREE : BXFIOFRRFEX

AR L [ EEL

ﬂ}ﬁﬁﬁﬂm

T $$ﬁ

86



@ ER(ER)MBEEEICEML. Bk - AR ELBEHET 5,

—H D= 7 V) — MERERR LIS, WU HR ChREEEZ AT SIS A, '
12, BEKTEER 28k = > 7 U — FiEEAZ (bond-beam) T = & ¢, MREEEEAZ —(K
LU, BIFRZRFIROEEREZTER T HIREL Lz, 20X ) ko E R <&
W EEE AT 5, TOMEITAAOEG a7 U — MEBEAEICHY L, BEOE
KITIARNT, ZDMEMEITFEIES N TV D,

FROREERE TR T D7 0ITiE, BERR & AR IERE . MREERE L BNR OB &SI
TOMEND D, TODIT, MABERERIC S R/DEOST 28 L, S Lo s
HOWME LIRS D EERET D,

7R¥. MREERERICELAS T D8R 1T, BEROIBEREZm D5 b O TIXRWAS, ik
IHFOOENOIERCHIEIZ L 2B OMBELZ < Z &b TE D, o, &Lk
A TRARAE S TIX 22V as, Ry 2 RS BLUE (TBEC-2018) TiX, kil fiiEicix
Bk 2 kR 600mm LA FIZELf 35 2 L BBUESh TV 5,

® 2B EREDTHEREZHET S,

1 R URRO EAMEERERE T2 &
T, BWVIKERIPER R TE 2720, 2 O RS
Kzt 2B OMIBE AR D Z LN TE
D

T VB F Y OEHIIARERIEL bV a ok g
ETHY | BE ML a TR A S0 D ARER A 1k
& HARBNTREIT R WA BT OPIRETIZ, ML
RN E R YE (TBEC-2018) THEESH TS X
T, FEVWEVAEREV RZHENLTWD,

PrAARETE OBEA ERITMIEE e < BEFRF O F O
BEREERDTZDIZHTEWVRLE L 72503 fiEND
BEBIOEEITEYICL Y 28 TH D, TBEC-2018 DMLE Z 7= T ihEw, H 5 WIdi
EWVIZELDAEREY BROOND, £, BRI OENKEM 13 L ORI, Bk
RV CTHERTZ 57207, TBEC-2018 [ZIZERE DOBENHATE S LTV RN, =R
DEWNAKNM N 2R TE DEENRROLND,

BHCCWIER & 5 WX EEE e 2 W TZBUREY 722 R L 3 O REVSEEEIL, AARDAK
WEPREAELE L IZIER U CL mOWENEZ A T2 L& 2 b, TBEC-2018 ORIE 4 #8579
L BIE, MHEMEITER IS,

i, 7 v 2 XY OEHARAERFAREE TIX, AR 12D g0 LUK Z
Z (Bagdadi) 25, @ & © R0 705, BRI /A HRER WL TR Y | Bl
ITOMFAREIE I UE, OB X OMIMER L 57200 T, ERLENT 20T, H
KAHIRY BATOPSEIEIZIE DT OUBPEENDL EZATH D,

LU 6 AIRIZRIVE, 2 BEOAEI/ N TH Y | gV BS+oil Sivd o
Thivd, BRBEICEK-> T, MEMEIHOHRSNDIbDLEXD, ZDOZ L LY

EFAfHTEEE & Bagdadi SLEDH

87



b AFOREFEDOLERIT. 2 BEOFREZAMBEIC LT LIZHDLEADND THTH,
FEHEIZA U 5 HAN T M OMEET 2. KIEDOHEIE S 5V EARE L DS TINA S Z &1
K, ZOH, BRERTIE 2 BEAEHEMOAET S 2L L9500, MEBEIIAE L
L. MBEI 1 PSR ST ICIRAE LTz,

VHAR
FaVavat
i e

1
Hr—m
r—m
)

VTR

4 7
[ m\
1 __N_WHF-§ O O § U § B § O WH_F 4
-

Y

~V ~ - <

v IFL

TRZMTHE N
IBEORAI Y EZBRL, 2RBOBEREEELHEL. 2EEMASEE L,

88



[ENGLISH TRANSLATION]
(4) Structural Design Proposal

Earthquake-related factor

The target home is a single-story building made of NS
rubble-stone masonry with a second floor wooden extension
added to it. The gable wall of the second floor extension is
made of masonry and was added on top of the masonry
partition wall on the first floor, and it is believed that the large
opening in the partition wall caused the second floor gable
wall to collapse during the earthquake, resulting in extensive

damage.

This property is not the only example of this. Many ;
Target house:

The collapsed east gable wall of the
appear to have undergone disorderly renovations and second-floor extension

traditional buildings that have suffered earthquake damage

extensions that ignore earthquake resistance.

Reconstruction status

Reconstruction work by both public and private organizations is underway in some areas of the
city. Many of these buildings have a reinforced concrete rigid frame structure on the first floor,
but masonry curtain walls are used to maintain a traditional appearance. The second floor also
uses traditional wooden frame construction. However, there are also a number of reconstructed

buildings whose structural type cannot be clearly determined from their exterior.

Approach to earthquake-proofing

The buildings currently under reconstruction, like mentioned above, are expected to have a
certain degree of earthquake resistance and to recreate the historic townscape in appearance.
However, the building structures and construction methods are clearly different from the
residential buildings registered as historic preservation buildings in Antakya. Therefore, these
proposals aim to improve earthquake resistance while maintaining traditional construction
methods, rather than simply improving earthquake resistance and recreating the exterior
appearance. This will not only preserve the traditional landscape but, also, aim to preserve

traditional construction methods. Specifically, the following five approaches are proposed.
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[1] Enhance the strength of mortar used in rubble-stone masonry construction.

[2] Use a raft foundation (mat foundation) made of reinforced concrete mat slab for the
foundation.

[3] Ensure horizontal rigidity by using a reinforced concrete lateral beam to connect the top
of the first floor masonry wall.

[4] Put reinforcement in the rubble-stone masonry wall and connect it to the foundation slab
and lateral beam.

[5] Improve the earthquake resistance of the second floor wooden frame construction.

[1] Enhance the strength of mortar used in rubble-stone masonry construction.

The majority of residential buildings registered, or proposed for registration, as historic
structures in Antakya are two-story courthouse-style homes. The first floor is made using
rubble-stone masonry; the second floor is made of Turkish-style wooden frame construction with
a tiled roof; the first-floor exterior wall facing the courtyard utilizes ashlar cladding; and the
second-floor exterior wall is generally made of a wooden lath base, called “Bagdadi,” with a
plaster coating. The residential building that is the target of this proposal is a typical example.
However, only one main building on the north side of the site follows traditional construction
methods. It is a single-story building with masonry walls and a tiled wooden roof, but it is
believed that a wooden second-floor extension was added to the western end.

If we look only at the wall quantity, which determines the earthquake resistance of a building,
it is far greater than that of traditional Japanese houses, and the buildings’ external shape gives
them a highly earthquake-resistant character. In this particular case, the main cause of the collapse
is presumed to be the collapse of the eastern gable wall of the second-floor wooden extension,
which was built on top of the masonry gable wall and partition wall on the first floor. The
masonry partition wall, which divided the gable into thirds, was partially removed to create an
opening, which likely contributed to the collapse of the upper gable wall. If the second floor had
not been added and the building remained a single-story structure, the house might have avoided
collapse, but, even if it did not, some damage would have been sustained. However, the cause of
collapse for many traditionally constructed homes must be attributed to the walls’ weakness in
terms of strength and toughness.

Antakya's traditional rubble-stone masonry walls (with a wall thickness of about 40-50 cm) are
constructed by stacking limestone or marble rubble-stone (with a grain size about 15-20 cm) with
pebbles and mortar packed between them. Earth mortar (or mud mortar or lime mortar) is used,
which is a mortar made by mixing soil with lime, gypsum, etc., and then mixing it with water.
Judging from the composition of the finished product, which is mineral aggregate and mortar, the
rubble-stone masonry walls are no different from ancient Roman concrete or modern dam
concrete (with a maximum coarse aggregate particle size 150 mm) and, from a material

mechanics perspective, can be considered a type of concrete. In regular masonry construction, dry
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stacking has a certain degree of stability, even with ashlar and burnt brick masonry, but, with

rubble-stone masonry, if the mortar does not have the compressive strength and adhesive strength,

The compressive strength of earth mortar is only
about one-tenth that of modern cement mortar, and the
fracture strength of such masonry is determined by the
minimum of the mortar strength or the bond strength
between the aggregate. In fact, looking at the failure

properties of the rubble-stone masonry walls in the old

city of Antakya, it is the failure of the mortar that causes

Poor earth mortar

the failure of the masonry walls. Therefore, if modern
cement mortar is used in rubble-stone masonry, its strength will be increased to the same level as
cement concrete, and its earthquake resistance will be dramatically improved.

On the other hand, it is possible to improve earthquake resistance without strengthening the
walls by increasing wall toughness through steel bar or fiber reinforcement; however, with even
slight deformation, masonry walls are fragile and will crack and become damaged before the
reinforcing materials can exert their reinforcing effect. Even if the walls crack, the reinforcement
materials maintain their strength and prevent the building from collapsing, but the damage caused
to the masonry walls remains and accumulates with repeated earthquakes. In other words, the
earthquake resistance of buildings damaged by earthquakes deteriorates, their remaining
earthquake resistance cannot be guaranteed, and their continued use is in jeopardy.

Therefore, in order to achieve improved, sustainable earthquake resistance, it is desirable to
minimize the damage caused by earthquakes. The first suggestion, therefore, is to use modern
cement mortar in the rubble-stone masonry to enhance wall strength. While earth mortar, which
has minute voids, is said to have excellent moisture absorption and release properties, similar to
Japanese clay walls, which contribute to a good indoor environment, since the voids also reduce

strength, this proposal prioritizes improving earthquake resistance.

[2] Use a raft foundation (mat foundation) made of reinforced concrete mat slab for the
foundation.

A drilling survey conducted near the Greek Orthodox
Church in Antakya after the earthquake revealed that about 3
m beneath the surface was a layer of rubble, about 4 m below &
that was a layer of consolidated alluvial clayey soil, and more

than 7 m below the surface was a layer of strongly weathered

‘
oy
o

rock. Given Antakya's long history, it can be assumed that

there are ruins, remains, and artifacts buried near the surface,

but, apart from the surface layer of rubble, the ground is 5 I o
, . 3¢

Exposed Roman culvert

strong enough to support low-rise housing and is unlikely to
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sink. Pile foundations penetrating the rubble deposits could be considered, but if consideration is
given to preserving the ruins, a non-invasive foundation construction method is required.

On the other hand, though, the upper rubble-stone masonry wall is fragile and may crack even
with slight deformation or uneven settlement, so a highly rigid foundation is required. Therefore,
we propose a raft foundation made of reinforced concrete mat slab (a single thick foundation slab)
be used.

By using a mat slab, the upper rubble-stone masonry wall can be integrated, preventing uneven
settlement and localized horizontal movement. At the same time, by using a raft foundation (mat
foundation), the ground reaction forces can be averaged out, minimizing the impact on ruins and
artifacts buried underground.

Since the mechanical properties of the rubble layer buried underground are unpredictable, there
is a possibility that the building may tilt due to an earthquake; however, even if the building does
tilt, by using a mat-slab structure, the building will not deform but tilt as a whole. Even if the
building does tilt, the tilt can be easily corrected by drilling holes in the mat slab and injecting

mortar between the foundation slab and the ground.

Out-of-plane deformation of the Uneven settlement at bottom of wall A rigid, box-shaped structure that
upper part of the wall does not cause local deformation

[3] Ensure horizontal rigidity by using a reinforced concrete lateral beam to connect the top of
the first floor masonry wall.

In the traditional residential architecture of Antakya, wooden beams are placed on top of the
rubble-stone masonry walls of the first floor, and a wooden floor or roof framing is laid on top of
that. Masonry walls have strength and rigidity against in-plane horizontal forces, but they are
weak against out-of-plane horizontal forces. Therefore, the best solution is to install reinforced
concrete slabs on the floor and roof surfaces so that each wall can resist earthquake forces as a
whole.

However, considering that the target building is mostly single-story, has partition walls at
roughly three equal points along the beam, and the size of the rooms enclosed by the masonry
walls is roughly 5.5 m x 5.5 m, which satisfies the Turkish Building Earthquake Code
(TBEC-2018), it was decided to install reinforced concrete bond-beams on top of the masonry
walls.

In addition, since it is assumed that some or all of the masonry partition walls had been
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removed or reduced, this proposal, in order to improve earthquake resistance, calls for the
restoration of structures that are presumed to have been there originally. In addition, traditional
Antakya houses are basically separated into individual rooms, with access to a courtyard on the
first floor and a terrace on the second floor. As a result, each room has its own entrance to the

outside.
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Proposed floor plan

[4] Put reinforcement in the rubble-stone masonry wall and connect it to the foundation slab
and lateral beam.

This proposal is to place masonry walls with partition walls at appropriate intervals on a single
reinforced concrete foundation slab, and, then, to connect the tops of the walls with reinforced
concrete bond beams, thereby integrating the masonry walls and forming a rigid box-shaped
structure. This type of box-shaped structure has extremely high earthquake resistance. Its
structure is equivalent to Japan's reinforced concrete wall structure, and its earthquake resistance
has been proven in past earthquakes.

To form a box-shaped structure, it is necessary to ensure the foundation slab and the masonry

wall, as well as the masonry wall and the beam, are reliably joined. For this, we propose using a
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minimum quantity of reinforcing bars in masonry walls to ensure junction strength.

Although the steel bars placed in masonry walls do not increase the walls’ resistance to damage,
they can prevent the expansion of drying shrinkage cracks and unexpected collapse due to
earthquakes. Furthermore, although this structure is not reinforced masonry, the Turkish Building
Earthquake Code (TBEC-2018) stipulates that for reinforced masonry, rebars must be placed at

intervals of 600 mm or less.

[5] Improve the earthquake resistance of the second floor wooden frame construction.
By making the first floor a closed box-shaped
rubble-stone masonry structure, high horizontal rigidity can
be ensured, which helps to keep the amplification of
earthquake forces on the wooden structure on the second
floor low.
Antakya's traditional wooden construction is Turkish
frame construction, which is not fundamentally different

from the wooden frame construction commonly used in

Turkey today, although the current frame construction § i
makes more use of plywood veneer than braced panels, as Examle of rubble-stone masonry
stipulated in the Turkish Building Earthquake Code and Bagdadi exterior walls
(TBEC-2018).

The joints in frame construction are not rigid, so braces are needed to keep the frame stable
during construction, but the amount and placement of braces vary depending on the building. A
bracing system that meets the requirements of TBEC-2018, or a plywood alternative to bracing, is
required. In addition, since the in-plane horizontal strength and rigidity of the roof surface can be
ensured by laying sheathing boards, TBEC-2018 does not specify regulations for the roof surface,
but it does require junctions that can ensure the in-plane horizontal strength of the roof surface.

Modern Turkish wooden frame construction using plywood, insulation and metal joints is
similar to Japanese wooden frame construction and is considered to have a high earthquake
resistance, which can be ensured if the provisions of TBEC-2018 are observed.

On the other hand, Antakya's traditional wooden frame construction method uses cross braces
and wooden laths (Bagdadi) instead of plywood, nails instead of metal fittings and screws, and
pebbles and mud walls instead of insulation. Compared to current frame construction methods,
this method not only has lower strength and rigidity but, also, increases the weight; thus, it is
desirable to improve it so that it becomes as close as possible to the current frame construction
method.

However, in this particular case, the wooden portion of the second floor is small, and, as long
as the bracing is adequate, earthquake resistance is believed to be sufficient even with traditional
construction methods. Rather, the cause of the earthquake damage in this case is believed to be

the masonry construction of the second floor gable wall. In the first place, the wooden structure,
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or the connections to the wooden structure, cannot withstand the out-of-plane seismic forces that
occur on the gable wall. For this reason, the proposal is to retain the wooden extension on the
second floor but to use wooden construction on both gable walls, as well as limit the masonry

construction to the first floor.
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Proposed cross section
The partition wall on the first floor is reproduced, and the masonry gable wall on the second floor is
removed, leaving the second floor entirely made of wood.
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(5) BERFIRE : CG &yE

CG #hi# | https://sa.mukogawa-u.ac.ip/1262/ ZZMD = L,

Oncelikle, demir gubuklu betonarme kalin levhalar ile saglam bir temel olusturulacaktir.

Proposal for Seismic Retrofit Design of a Traditional Residential Building in Antakya
: From a Structural Design Perspective

First, a thick slab of reinforced concrete is used to create a sturdy foundation.

Bu temelin iizerine, gelencksel ingaat yontemleri kullamlarak bir yuvarlak tagh duvar insa edilecektir. Bu temelin iizerine, 1 ingaat i bir yuvarlak tash duvar insa edilecektir.

On top of this foundation, cobblestone masonry walls are built using a traditional construction method. On top of this foundation, cobblestone masonry walls are built using a traditional construction method.

Ancak tagh duvar igin kullamlacak harg, modern bir ¢gimento harci olacaktir. Cimento hare kullanilan yuvarlak tasl yapt modern beton kadar saglam hale getirilebilmektedir.

However, this is done using modern cement mortar. Using cement mortar makes it possible to build cobblestone masonry that is as strong as modern concrete walls.

Yuvarlak taslar, ¢imento harciyla tek tek iist iiste dizilecektir. Yuvarlak taslar, ¢imento harctyla tek tek {ist iste dizilecektir.

Cobblestones are stacked one by one using cement mortar, Cobblestones are stacked one by one using cement mortar,
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Yuvarlak taslar, ¢cimento harciyla tek tek iist iste dizilecektir. Yuvarlak taglar, ¢gimento harciyla tek tek iist iiste dizilecektir.

Cobblestones are stacked one by one using cement mortar. Cobblestones are stacked one by one using cement mortar.

Yuvarlak taglar, gimento harciyla tek tek iist iiste dizilecektir. Yuvarlak taglar, ¢gimento harciyla tek tek iist iiste dizilecektir.

Cobblestones are stacked one by one using cement mortar. Cobblestones are stacked one by one using cement mortar.

Yuvarlak taslar, gimento harciyla tek tek iist iiste dizilecektir. Yuvarlak taslar, ¢imento harciyla tek tek iist iiste dizilecektir.

Cobblestones are stacked one by one using cement mortar. Cobblestones are stacked one by one using cement mortar.
Duvarin iist kismi, saglam demir cubuklu betonarme baglant: kirisleri veya déseme plakalariyla baglanacak Duvarin iist kismi, saglam demir ¢ubuklu betonarme baglant: kirisleri veya doseme plakalariyla baglanacak
ve biitiinlestirilecektir. ve biitiinlestirilecektir.

The masonry walls are connected and integrated with highly rigid The masonry walls are connected and integrated with highly rigid
reinforced concrete tie beams or floor slabs at the top. reinforced concrete tie beams or floor slabs at the top.
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Yuvarlak taglarin iizerine kesme taslar yapistirilacakui. Baglant: kirislerinin veya dogeme {izerine putreller

The cobblestones are topped with cut stone pieces. Joists are placed on the tie beams or floor slabs.

Ikinci tabakadaki ahsap yapida, geleneksel gergeve yapim teknikleri kullamlacakur. Duvarlarda, depreme dayanikliig: artirmak igin dikmeler arasinda yeterli miktarda baglanti ve destek elemant
bulunacaktir.

The wooden structure of the second layer is constructed using traditional frame construction. In the walls, the joints and braces placed between the mullions are sufficient
to improve the aseismatic performance.

Cat1 mertekleri yerlestirildikten sonra iskelet tamamlanmis olacaktir.

Rafters on top complete the frame.
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2—6. HFEDOWHAKE (=N\TFzPEILKE) MoDHZRFERICHT HATR

Building upon our successful collaboration in 2024, the 2025 phase of the "Activities for Exchanges
in International Cooperation for the Reconstruction of Historical Urban Areas in the Republic of
Turkey" was a highly strategic and advanced initiative. The deliberate shift from a broader urban
analysis to a focused seismic retrofit design for an actual earthquake-damaged traditional residential
building in Antakya's Old City was a vital progression. Given that residential architecture makes up
the vast majority of Antakya's Old City, providing a concrete retrofit proposal for this typology

directly links to protecting the city's historical identity from future seismic events.

The structured, hands-on methodology executed this past year was particularly impressive. The
joint field survey conducted in May, followed by the collaborative creation of measured CAD
drawings, ensured that our young Turkish researchers remained deeply engaged with the tangible,

physical realities of the heritage site.

Furthermore, the Seismic Retrofit Design Studio held at Mukogawa Women’s University in August
and September served as an extraordinary technical milestone for our team. Having personally
experienced the profound depth of Japanese academic and engineering rigor during my own doctoral
studies, I was thrilled to see how transformative this exposure was for our young academics. The
opportunity for Turkish researchers to visit model houses and cutting-edge experimental facilities,
such as E-Defense and E-Isolation, provided unparalleled, practical insights into modern Japanese

seismic technologies.

Ultimately, the 2025 framework perfectly encapsulated the coexistence of our three core values: the
protection of cultural heritage, the formation of high-quality urban landscapes, and the vital
improvement of building seismic resistance. It was a great honor and pleasure to host the concluding
symposium at Bahg¢esehir University this past November, where we successfully showcased these
finalized retrofit design proposals to our academic community and local stakeholders. This partnership
continues to stand as a powerful, sustainable model for rebuilding historic cities and deepening the

academic bridges between Turkey and Japan.
Prof. Dr. Murat DUNDAR

Dean of Faculty of Architecture and Design
Bahgesehir University
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